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Abstract 

Background: Chronic leg ulcers are hard-to-heal wounds located below the knee and are 

increasingly prevalent in the Western population. Irrespective of pathology, chronic leg 

ulcers are associated with a negative impact on physical and psychosocial function and 

health status. While all chronic leg ulcers are presumed potentially painful, the 

prevalence of ulcer related pain is not clearly documented. A thorough description of pain 

characteristics, impact and management is not present in the available literature. 

Furthermore, little attention is paid to persistent pain at rest and between ulcer-related 

procedures such as ulcer-related background pain.  

Aim: This thesis aimed to explore the prevalence, characteristics, and management of 

ulcer-related background pain, as well as factors associated with moderate to severe 

ulcer-related pain. 

Materials and methods: The aims were addressed through a systematic review (Paper I) 

and a clinical study (Papers II and III). The systematic review was conducted to synthesize 

available data from both descriptive and effect studies, using the systematic review 

methodology guided by PRISMA. Random-effects meta-analyses—both overall and 

stratified by study design—were performed for pain prevalence and pain intensity. A 

univariable random-effects meta-regression analysis was performed to explore sources 

of heterogeneity. The clinical study used an exploratory cross-sectional design. Persons 

with chronic leg ulcers were recruited from two wound care clinics using the consecutive 

sampling method. Data was obtained through screening interviews, clinical examinations 

and questionnaires. In Paper II we analysed data from persons with chronic leg ulcers (N 

= 252) to establish the prevalence of ulcer-related background pain. Logistic regression 

with stepwise backwards elimination was used to identify factors associated with 

moderate to severe background pain. In Paper III descriptive analyses were used to 

explore characteristics (i.e., intensity, localization, temporal pattern, interference) of 

ulcer related background pain and pain management in participants who reported ulcer 

related background pain (N = 121). 
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Main results: In the systematic review and meta-analyses we found a pooled prevalence 

of ulcer related background pain of 80 % (95% CI 65-92%) in persons with chronic venous 

leg ulcers. The pain intensity was moderate in average (NRS 4 [(95% CI 3.4-4.5]). The 

systematic review further confirmed the scarcity of descriptions of ulcer related pain 

characteristics. The clinical study confirmed that ulcer related background pain was 

common, with a prevalence of 64 % (95% CI 58-69%). Furthermore, in Paper II we found 

that older age, female gender, reduced sleep and diminished health status were 

associated with moderate to severe ulcer-related background pain. In the final model, 

reduced sleep quality increased the likelihood of having moderate to severe pain in 

persons with good health status while not in persons with diminished health status. In 

Paper III we provide a detailed and systematic description of the characteristics and 

management of ulcer-related background pain. The mean average background pain 

intensity was 4.5 (SD 2.56) (CI 95% 4.0-5.0), and more than 60% of those who reported 

ulcer-related background pain had moderate to severe pain (NRS > 4). The ulcer-related 

pain interfered with daily function to a moderate degree, and most participants reported 

intermittent pain. Further, the participants reported that pain management provided a 

mean pain relief of 45.9% (SD 33.9, range 0-100). 

Conclusion: Based on the findings from the three included papers, this thesis shows that 

ulcer-related background pain is a prevalent and intrusive problem that needs further 

attention, both in research and in clinical practice. Clinicians should pay attention to 

ulcer-related pain, and provide a thorough pain assessment in all persons reporting ulcer-

related background pain. However, this is a single study, and the findings need further 

confirmation. Furthermore, future research should focus on development of strategies 

for assessment and management of ulcer-related pain.  

Keywords: Pain, Chronic Leg Ulcers, Person-Centred Healthcare, Biopsychosocial Model 

of Pain, Pain Characteristics, Pain Management 
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1 Introduction 

Chronic wounds, including chronic leg ulcers (CLUs), are becoming more frequent due to 

the ageing population and the concurrent increase in comorbidities and lifestyle diseases, 

such as diabetes, obesity, venous hypertension and peripheral vascular diseases (Olsson 

et al., 2019). The prevalence of CLUs, which include venous ulcers, arterial ulcers, mixed 

ulcers and diabetic ulcers, is estimated at approximately 1.5 per 1000 in developed 

countries (Martinengo et al., 2019), and have a profound financial impact in terms of 

health care costs (Nussbaum et al., 2018). These ulcers represent a significant health 

problem, and can impact individuals’ lives physically, psychologically and socially—

significantly impacting their quality of life (QoL) (Olsson et al., 2019).  

Ulcer-related pain has been described as the worst aspect of having an ulcer (Platsidaki 

et al., 2017). The prevalence of pain related to CLUs is not well-documented, however, 

and there is a lack of research and evaluation of the characteristics, impact and 

management of ulcer-related pain (Jenkins, 2020; Newbern, 2018). While most research 

focuses on ulcer-related procedural/dressing-related pain, scant attention is paid to 

chronic background pain. Nevertheless, persistent background pain at rest and between 

ulcer-related procedures may be just as devastating as the pain at dressing change (Woo 

& Sibbald, 2008). 

Ulcer-related pain is a complex symptom. This type of pain can have numerous and often 

interlinked causes related to the wound itself, interventions, wound management or 

other local pathologies (Woo, 2012). Further, many psychological and social factors 

associated with living with a CLU can exacerbate the pain experience, such as fear of high 

exudate levels (Vuolo, 2009). Ulcer-related pain can be acute and/or chronic, as well as 

nociceptive, neuropathic and inflammatory in nature. It can also be classified specifically 

as background, incident, procedural or operative pain (White, 2008; Woo & Sibbald, 

2008; World Union of Wound Healing Society [WUWHS], 2004).  

This PhD project focused on background pain related to CLUs. More specifically, we 

explored pain as a symptom related to CLUs in everyday life. Ulcer-related pain has a 
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direct negative effect on QoL in general, but also specific and cumulative negative effects 

on sleep, mobility and mood (Frescos, 2018; Phillips et al., 2018). Considering the 

negative impact of pain, it is important to recognize ulcer-related pain in wound 

management. However, although we know that ulcer-related background pain is a 

problem, the prevalence, characteristics and factors associated with background pain 

related to CLUs are poorly investigated and documented in the literature.  

To fill parts of this knowledge gap, the overarching goal of this PhD project was to provide 

knowledge about ulcer-related background pain. The more specific aims were to explore 

the prevalence and characteristics of ulcer-related background pain, pain management 

and identifying factors associated with ulcer-related background pain in adults with CLUs. 

1.1 Thesis outline 

In the following sections, the theory and perspectives that constitute important 

background information for the thesis will be presented. I will introduce and delve into 

leg ulcers as well as pain, providing key definitions and understandings of the central 

health condition and issue of this study. In addition, wound care practice and the 

organizations of Norwegian wound care services will be described to illuminate the 

context. The existing research regarding pain in CLUs will also be explored. Theoretical 

perspectives related to the biopsychosocial model and person-centredness will be 

elaborated upon, to ground the thesis within established pain management theory and 

care models. A detailed description of the thesis’ aims and research questions will also 

be outlined.  

Following these chapters, I will present the material and methods of the study, before 

providing a summary of the results. These results and methods will then be discussed in 

light of previous research, theories and models. Finally, implications for practice and 

further research will be discussed.  
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2 Background 

2.1 Chronic leg ulcers 

2.1.1 Prevalence, terminology, and aetiology 

Chronic wounds are a worldwide challenge and have been referred to as a silent epidemic 

(Järbrink et al., 2016; Stein, 2019). In Europe, approximately 50% of all chronic wounds 

are leg ulcers (Graham et al., 2003). A recent systematic review of the prevalence of CLUs 

estimates a prevalence rate of 1.51 per 1000 population (95% confidence interval [CI] 

0.24–3.84) in the western world (Martinengo et al., 2019). The prevalence data, however, 

is scarce, the quality of the research is variable, and none appear to have been published 

for Norway. CLUs are often linked to underlying conditions that are more prevalent in 

older adults, such as arteriosclerosis, diabetes and venous hypertension (Hahnel et al., 

2017). Hence, the prevalence of CLUs is likely to increase as the population continues to 

age. 

In the Norwegian language, one word is primarily used to describe tissue damage 

involving the dermis: sår. In the English vocabulary and in the medical literature, the 

terms ‘wounds’ and ‘ulcers’ are often used interchangeably. In the traditional non-

medical encyclopaedias, wounds are said to be caused by external violence or trauma, 

whereas ulcers are caused by different kinds of internal aetiology (Hermans, 2010). 

Further, there is no established consensus on the duration of chronicity of wounds or 

ulcers that fail to proceed through the healing process in a timely matter (Kyaw et al., 

2017). In the medical literature, these wounds are also described as ‘chronic’, ‘hard-to-

heal’, ‘complex’ or ‘difficult-to-heal’ (Olsson et al., 2019). 

Leg ulcers, or leg and foot ulcers, are referred to as a defect in the skin below the level of 

the knee (Agale, 2013). CLUs are rarely seen in otherwise healthy people, and most 

chronic ulcers are caused by comorbidity, such as diabetes or vascular disease (Murray 

et al., 2018). The leg ulcers may or may not be initially caused by trauma. However, the 
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underlying disease pathology contributes to the chronicity of these ulcers, and the ulcers 

are often classified as venous, arterial or diabetic. Venous ulcers are caused by venous 

insufficiency, which is often linked to leg muscular pump dysfunction. This leads to deep 

and superficial lower limb vein hypertension, which in turn leads to oedema and 

extravasations of macromolecules and red blood cells, causing wounds (Murray et al., 

2018; Paschou et al., 2018). Arterial ulcers are a result of reduced arterial supply to the 

lower extremities due to diseases such as atherosclerosis and vasculitis (Grey et al., 2006). 

The development of diabetic foot ulcers is more complex, and a range of factors can 

influence their development. These factors include neuropathy with 

hypoalgesia/analgesia, which can lead to injuries remaining undetected; hypoxia in the 

wound due to insufficient perfusion and angiogenesis, which can lead to reduced tissue 

oxygenation, reduced nutrient supply, altered immune response and damaged tissue; 

and high levels of glucose, which can alter immune cells and other functions in the wound 

(Murray et al., 2018). However, the aetiology of CLUs is often multifactorial and can 

include both local and systemic factors (Frykberg & Banks, 2015). Several factors—such 

as wound infection, the person’s social context and health professionals’ competence—

may impact the chronicity (Murray et al., 2018). In addition, as several aetiological factors 

can operate together, it is difficult to classify the ulcers into the traditional categories of 

venous, arterial and diabetic wounds (Gould et al., 2015). Further, there is no clear 

consensus regarding the duration of chronicity, and definitions with specific durations 

range from two weeks to two months (Kyaw et al., 2017). Regardless of the perpetuating 

cause or duration of the chronic ulcer, some common features are often seen, such as 

prolonged or excessive inflammation, persistent infections, formation of drug-resistant 

microbial biofilms, and the inability of dermal and/or epidermal cells to respond to 

reparative processes (Gupta et al., 2021).  

Because of the above-mentioned complex causal factors of chronic tissue damage, often 

involving both external trauma and internal pathology, choosing between the terms 

‘wound’ or ‘ulcer’ and using them consistently seems amiss. In addition, the terms are 

used interchangeably in the medical literature, making it challenging to choose just one 

term when referring to existing research and literature. Therefore, both terms—wounds 
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and ulcers—are used in this thesis. However, the primary term used in this thesis is 

‘chronic leg ulcers’ (or ‘CLUs’). The operationalization of the definition of CLUs with 

regards to chronicity and aetiology are described in detail in the methods section 

(Chapter 4.3.1). 

Despite significant advances in the understanding of chronic wounds and the healing 

process over the last few decades, chronic wounds with slow healing rates continue to 

be a problem for those living with them (Gethin et al., 2020). Hence, there is a critical 

clinical need to focus on interventions to improve patient outcomes—not only in terms 

of wound healing, but also regarding physical, psychological and social function and QoL. 

2.1.2 Living with chronic leg ulcers 

CLUs can cause various restrictions in the daily life of the person affected. Persons with 

CLUs often report a range of physical and phycological problems, which in turn impact 

QoL (Do et al., 2016). In addition to ulcer-related pain, persons with CLUs experience 

sleep disturbance (Upton & Andrews, 2013), lack of energy (Chase et al., 2000), 

restriction of leisure activities (Klein et al., 2021), frustration and lack of self-esteem 

(Jones & Carlisle, 2008).  

The symptoms and impacts of chronic wounds are of a physical, psychological and social 

nature, and are closely linked (Phillips et al., 2018; Upton & South, 2011). Among the 

physical symptoms and signs, pain, exudate and odour in particular appear to have 

significant and direct negative effects on QoL, with additional and cumulative effects on 

sleep, mobility and mood (Phillips et al., 2018). Further, restrictions in social participation 

are found to be direct and indirect consequences of the wounds. Social support and 

connections have been found to be impaired when living with a chronic wound (Klein et 

al., 2021), potentially affecting both mood and physical activity. Closing the circle, the 

negative psychological consequences of living with a chronic ulcer may have detrimental 

effects on wound healing, potentially creating a vicious cycle of suffering and a non-
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healing wound (Upton & South, 2011). In sum, the impact of living with a chronic ulcer is 

extensive. 

2.1.3 Management of chronic leg ulcers 

There are several international guidelines, evidence-based practice (EBP) 

recommendations and consensus documents pertaining to the management of chronic 

wounds. Many of these guidelines address specific wound types, and focus on modalities 

such as offloading, debridement or compression therapy (Munro, 2017). Early 

identification of factors that impact the formation of and maintenance of the ulcer is 

important to optimize the potential for healing a CLU. Hence, a holistic and systematic 

assessment of the person is as important as a thorough assessment of the ulcer itself 

(Frykberg & Banks, 2015). Indeed, the value of holistic assessment is well-established in 

the wound care literature (Benbow, 2016; Gupta et al., 2017; Morton & Phillips, 2016; 

Smith & Sharp, 2019).  

Persons living with CLUs may experience a complex organization of health care, receiving 

care provided at different care levels and meeting different health care professionals. 

Various models for the treatment of chronic wounds have been created and trialled in 

the recent decades. In Norway today, most treatment models are based on an outpatient 

clinic organized under specialized departments, such as plastic, orthopaedic or vascular 

surgery, general medicine or dermatology. Nevertheless, many persons with CLUs are 

primarily treated by their general practitioner (GP) or by homecare nurses, and many 

receive a combination of specialist and primary care services. In addition, it is known that 

some people engage in self-care: For example, a study from Australia found that 42% of 

people living with CLUs treat themselves (Edwards et al., 2014). There is no register or 

study available that describe where persons with CLUs are cared for in Norway. 

Regardless, wound care is time-consuming, and the products used in wound care are 

expensive. The total cost is not subsidized by the Norwegian Health Economics 

Administration (Helseøkonomiforvaltningen [HELFO]) in a way that makes it a financially 

favourable treatment option for health care providers. The Norwegian wound specialist 
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Marcus Gürgen stated in a recent interview that wound care is financially an unfavourable 

treatment offer (Hjelmers, 2019). Hence, this patient group is undesirable for the 

healthcare providers. Moreover, the (lack of) funding for wound care in Norway leads 

persons with chronic wounds to be ‘pushed around’ in the health care system (Hjelmers, 

2019). In addition, people with chronic wounds often have multiple health problems and 

are thus often in need of hospitalization. In these instances, they are referred to the 

relevant specialized department for their current health issue(s), where knowledge about 

wound treatment may be limited (Welsh, 2018). Hence, the financing and the 

organization of health care services in Norway may lead to unfavourable management of 

wound care.  

2.2 Pain and ulcers 

In 2020—for the first time since 1979—the International Association for the Study of Pain 

(IASP) introduced a revised definition of pain: namely, that pain is ‘an unpleasant sensory 

and emotional experience associated with, or resembling that associated with, actual or 

potential tissue damage’ (IASP, 2020; Raja et al., 2020). For further valuable context, the 

definition is expanded with six additional key notes, stating that pain is a personal 

experience influenced by biological, psychological and social factors. Pain is not merely a 

sensory signal, and individuals learn the concept of pain through life experience. Pain can 

also have a functional and adaptive role, but also has a negative impact on function and 

psychosocial well-being. Moreover, the patient’s self-report of pain should be respected, 

but the inability to communicate pain does not mean that pain is not experienced (Raja 

et al., 2020). 

Until recently, pain was often classified as nociceptive or neuropathic. Nociceptive pain is 

defined as ‘pain that arises from actual or threatened damage to non-neural tissue and 

is due to the activation of nociceptors’, while neuropathic pain is defined as ‘pain caused 

by a lesion or disease of the somatosensory nervous system’ (IASP, 2020). However, this 

dichotomous classification excluded many patients with no obvious activation of 
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nociceptors nor a proven lesion or disease of the somatosensory nervous system (Trouvin 

& Perrot, 2019). As a result, the IASP proposed an additional term to describe pain: 

‘nociplastic pain’. Nociplastic pain is defined as ‘pain that arises from altered nociception 

despite no clear evidence of actual or threatened tissue damage causing the activation 

of peripheral nociceptors or evidence for disease or lesion of the somatosensory system 

causing the pain’ (IASP, 2020). Although nociceptive, neuropathic and nociplastic pain are 

divided into separate categories, there is consensus concerning the partial overlap and 

co-existence of different types of pain (Kosek et al., 2016; Trouvin & Perrot, 2019).  

With regards to the duration of pain, pain can further be classified as acute or 

chronic/persistent. There is no wide consensus on the duration necessary to classify pain 

as chronic, but definitions of three- or six-months’ duration are common in the literature 

(Steingrímsdóttir et al., 2017). One reason to differentiate between acute and persistent 

or chronic pain is the function of that pain (Grichnik & Ferrante, 1991): Acute pain draws 

attention to potential threats and motivates protection, promoting healing; persistent or 

chronic pain, on the other hand, serves no such apparent function. Hence, some classify 

chronic pain as a disease on its own, as it can impair function by causing passivity, 

depression and social isolation (Fine, 2011; Raffaeli & Arnaudo, 2017).   

2.2.1 Research on ulcer-related pain 

As previously described, ulcer-related pain is often complex and multidimensional in 

nature. In a consensus document, the WUWHS (2004) proposes the use of the terms 

‘background’, ‘incident’, ‘procedural’, and ‘operative pain’ to describe the cause of ulcer-

related pain. The pain experienced may be due to the underlying pathology of the leg 

ulceration and the wound itself (i.e., background pain), various daily activities (i.e., 

incident pain), the wound treatment (i.e., procedural and operative pain) and/or 

complications like skin irritation (Renner et al., 2014). Furthermore, depending on the 

duration of the pain, ulcer-related pain can be classified as acute or persistent, and 
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persons with CLUs can experience persistent background pain in addition to acute 

procedure-related pain.  

Nociceptive pain related to CLUs can be caused by several factors, such as tissue damage, 

the inflammatory face of healing, infection, skin irritation due to dressings or exudate, 

and debriding. Neuropathic ulcer-related pain is a consequence of damaged peripheral 

nerve fibres, and can be caused by pressure (i.e., oedema, external force), ischemia, 

exposure, thermal insult and inflammation caused by allergies (Munro, 2017). Persons 

with CLUs may also have diminished tactile sensation due to other comorbidities, as it is 

well-documented that diminished tactile sensation is common in healthy older adults 

(Decorps et al., 2014). Nociplastic pain has not yet been identified and described for CLUs. 

However, researchers suggest that nociplastic pain may not be a distinct entity, but part 

of a chronic pain continuum (Trouvin & Perrot, 2019). Nociplastic mechanisms, in 

combination with mechanisms of nociceptive pain and hypersensitivity, may therefore 

play a role in the development of persistent ulcer-related pain. In addition, several 

psychosocial factors related to CLUs—such as embarrassment or feelings of 

stigmatization due to odour or exudate, depression and social isolation from family and 

friends—may cause or aggravate ulcer-related pain (Munro, 2017). Ulcer-related pain is 

a complex symptom, and patients with CLUs often experience multiple types of ulcer-

related pain. 

Historically, research in wound care has focused predominantly on cure and management 

rather than on the impact of the ulcers (Green et al., 2014), although chronic wounds 

may last for several weeks or even months. However, in the 1990s, several researchers 

began investigating CLUs’ impact on health-related quality of life (HQoL), demonstrating 

that pain was a substantial problem (Charles, 1995; Flett et al., 1994; Krasner, 1998; 

Noonan & Burge, 1998; Phillips et al., 1994). This led to the publication of some significant 

clinical guidelines and consensus documents that drew attention to the extent and 

treatment of ulcer-related pain (European Wound Management Association, 2002; 

WUWHS, 2004, 2007). In the following years, there was a slight increase in focus on pain 

in wound care research, and several studies were published on the prevalence, 
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characteristics, experience, associated factors and management of ulcer-related pain 

(Mudge et al., 2008; Paschou et al., 2018; Price et al., 2008; Taverner et al., 2014). 

In the past decade, the focus on ulcer-related pain seems to have declined, and new 

research indicates that the reporting of ulcer-related pain is still either not prioritized by 

health care providers or inappropriately assessed and addressed (Frescos, 2018; Green 

et al., 2018). A systematic search in health care research databases confirms the trend of 

a decreasing publication rate on ulcer-related pain. The following CINAHL Headings and 

Thesaurus terms were used in CINAHL (via EBSCOhost) and MEDLINE (via Ovid), 

respectively: ‘pain AND wound care’, and ‘pain AND leg ulcer’. This search resulted in a 

total of 621 (CINAHL) and 238 (MEDLINE) indexed publications over the past 20 years. By 

looking at the number of publications on a year-to-year basis, a reduction in publications 

is apparent (Figure 1). If we account for the fact that publications in health science have 

increased exponentially in this time period (Bornmann & Mutz, 2015), this downward 

trend is even more alarming. This indicates a reduced interest in ulcer-related pain, which 

in turn leads to a decrease in available, updated knowledge that health care professionals 

can use to provide knowledge-based health care. 

Figure 1: Number of publications on ulcer-related pain 

0

10

20

30

40

50

60

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Number of publications 

CINAHL (EBSCOhost) MEDLINE (Ovid)



Leren: Ulcer-related background pain 

___
11 

Studies on the impact of CLUs continue to find that ulcer-related pain is the main factor 

affecting HQoL (Cunha et al., 2017; González-Consuegra & Verdú, 2011; Green et al., 

2014; Marczak et al., 2019). Further, wound care experts in an eDelphi study recognized 

ulcer-related pain as one of the top priorities for wound care research and professional 

learning needs (Cowman et al., 2012). Investigating ulcer-related pain is important to 

resume attention on this important topic in wound care in order to provide evidence to 

inform knowledge-based practise. If pain is appropriately managed, QoL may improve 

substantially. This, in turn, may lead to increased adherence to treatment and improved 

mobility, which again may have a positive influence on wound healing (Frescos, 2019).  

The available research is not current and shows a varying prevalence of pain related to 

CLUs  (Jenkins, 2020). This variation seems to pertain to both the ulcer diagnoses and the 

research methodology used. Similarly, ulcer-related pain characteristics are not well-

explored in the existing literature. Pain intensity is the most frequent characteristic 

described, and intensity ranges from mild to intense pain (Sussman & Bates-Jensen, 

2011). Only a handful of studies describe other ulcer-related pain characteristics, such as 

pain interference, pain descriptors and temporal patterns of pain. Furthermore, very few 

studies provide a more extensive assessment of pain, including descriptions of multiple 

pain characteristics in a large sample of persons with CLUs. In the available research, 

ulcer-related background pain is reported to interfere with sleep (Hofman et al., 1997; 

Noonan & Burge, 1998; Wong et al., 2012), daily activities (Wong et al., 2012) and mood 

(Noonan & Burge, 1998). Ulcer-related pain’s interference with activities is supported in 

qualitative studies (Heinen et al., 2007; Taverner et al., 2014). Moreover, various 

descriptors (e.g., ‘throbbing’, ‘tender’ and ‘burning’) are used to describe ulcer-related 

pain, and sensory descriptors are typically used more often than affective descriptors by 

persons with CLUs (Gonçalves et al., 2004; Salomé & Ferreira, 2018). In terms of temporal 

patterns of pain, it has been found that background pain is worse when standing than at 

rest, and that intermittent or varying pain is more frequent than continuous pain (Kim et 

al., 2021; Noonan & Burge, 1998; Taverner et al., 2014). 
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2.2.2 Pain characteristics and assessment of ulcer-related pain 

The assessment of pain is an essential part of pain management, and is often a nurse’s 

responsibility (Royal College of Nursing, 2015). The purpose of pain assessment is to 

detect and describe pain to aid in the diagnostic process; to understand the cause of pain 

to help determine the best treatment; and to monitor the pain to determine whether a) 

the underlying disease or disorder is improving or deteriorating, and b) the pain 

management is working (Swift, 2015). The assessment of pain can be challenging due to 

pain’s subjective nature, making true objective measures of pain impossible (Breivik et 

al., 2008). As pain is subjective, the gold standard in pain assessment is self-report (Pasero 

& McCaffery, 2010). However, some may be unable to provide self-report (Herr et al., 

2011)—a fact that is recognized in IASPs new definition of pain, where ‘described in terms 

of such damage’ has been replaced with ‘resembling that associated with’, removing the 

dependence on verbal self-report. Hence, this new definition recognizes that persons 

who cannot describe or self-report pain may still experience pain. Pain assessment in 

persons who are unable to self-report calls for different pain assessment methods (Herr 

et al., 2011). This is relevant here, as persons who are unable to self-report may 

experience ulcer-related pain. 

Furthermore, pain is complex, and the assessment of pain requires a multidimensional 

and comprehensive approach. There are currently no specific ulcer-related pain-

assessment tools available (Frescos, 2019). However, in the Wound Pain Management 

Model, it is stated that assessment should be based on the following six critical 

dimensions of the pain experience: intensity, quality, location, duration, onset and impact 

on activities of daily living (Price et al., 2007). Pain intensity is a quantitative estimate of 

the severity or magnitude of perceived pain, and is commonly assessed via the verbal 

rating scale (VRS), visual analogue scale (VAS) or numeric rating scale (NRS) (Jensen & 

Karoly, 2011). Measures of pain quality are designed to help diagnose the pain problem, 

describe the pain experience more thoroughly and determine the type and effects of pain 

management (Jensen & Karoly, 2011). However, the diagnostic value of pain qualities is 

disputed, and pain qualities alone are not sufficient to identify different types of pain 
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(Gilron et al., 2011). Localization of pain provide information about where the pain is felt 

in the body, and is a necessary part of a thorough pain evaluation (Jensen & Karoly, 2011). 

In combination with information from the medical history, the duration, onset and 

temporal pattern of pain help determine the possible cause and establish the timing of 

pain interventions (Ngamkham et al., 2011). Pain interference is assessed to determine 

the impact of pain on physical and psychological aspects of life (i.e., daily activity and 

mood) (Cleeland & Ryan, 1994), and might help clinicians determine the effects of pain 

management. In total, information about these pain characteristics is essential for 

understanding the patients’ pain condition, determining pain mechanisms, choice of pain 

treatment, and evaluation of the effect of pain management (Turk & Melzack, 2011). 

2.2.3 Management of ulcer-related pain 

Pain management is an essential nursing intervention. As nurses have the responsibility 

to effectively treat patients’ pain, unrelieved pain can be considered professional 

misconduct, and nurses have an ethical responsibility to provide optimal, evidence-based 

care for persons experiencing pain (American Nurses Association Ethics Advisory Board, 

2018; International Council of Nurses, 2012; Germossa et al., 2019). 

Several studies have aimed to assess the effectiveness of different pharmacological and 

non-pharmacological interventions to reduce ulcer-related pain in persons with CLUs. 

Pharmacological interventions include both topical and systemic analgesics. Topical 

analgesics work locally and often have minimal systemic absorption, thereby minimizing 

the risk of adverse effects and drug–drug interactions (Mervis & Federman, 2018). 

Research suggests that lidocaine/prilocaine cream and ibuprofen foam are effective 

agents for reducing ulcer-related pain (Purcell et al., 2020). Further, even though some 

small studies and case studies have reported efficacy of topical opioids (Twillman et al., 

1999; Zeppetella et al., 2003), they have generally not been proven effective for reducing 

pain from chronic wounds (Bastami et al., 2012; Vernassiere et al., 2005; Mervis & 

Federman, 2018). The effect of  topical agents with tricyclic antidepressants (TCAs), 
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ketamine, clonidine, cannabinoids, and anticonvulsants, is only supported by anecdotal 

evidence of efficacy (Mervis & Federman, 2018). 

No research has been published assessing the efficacy of traditional systemic analgesics 

(e.g., paracetamol, NSAIDs and opioids) in persons with chronic wounds. Most guidelines 

refer to the World Health Organization [WHO] pain ladder with regards to systemic 

pharmacological pain management of ulcer-related pain (Paschou et al., 2018; Price et 

al., 2007). Unfortunately, these guidelines do not consider the fact that principles of 

cancer pain management may be inappropriate—or even harmful—for patients with 

chronic nonmalignant pain such as ulcer pain. 

The 2016 Center for Disease Control guidelines highlight that non-pharmacologic 

therapy, along with non-opioid pharmacologic therapy, is preferred for chronic pain 

(Dowell et al., 2016). Dressing selection is perhaps the most essential aspect of preventing 

and managing most procedural pain (Mervis & Federman, 2018). There is also some 

evidence that virtual reality can reduce pain caused by dressing change and procedural 

pain during debridement of burn wounds (Faber et al., 2013; Maani et al., 2011). 

However, the available research concerns non-pharmacologic therapies aimed at 

reducing procedural pain, rather than non-pharmacologic therapies aimed at persistent 

ulcer-related background pain.  

Regardless of choice of intervention to reduce pain, all pain management begins with 

pain assessment. The pain assessment guides the pain management. Nurses and other 

health care professionals working with patients with CLUs should have up-to-date 

knowledge and adequate competency in recognizing and evaluating pain type and 

characteristics, and they must handle suitable interventions to avoid exacerbating 

procedural pain (e.g., dressing removal, debridement) (Toma et al., 2020). However, 

research demonstrates that nurses and other health care professionals do not have 

sufficient knowledge about pain assessment, documentation, and treatment of pain in 

wound care (Frescos, 2018; Toma et al., 2020). 
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2.3 Pain and care model perspectives 

Person-centred care (PCC) is increasingly becoming a guiding principle of policy-making 

in federal and state agencies, and professional organizations and societies (WHO, 2013). 

PCC implies that patients are persons, first and foremost, and that their plans, beliefs, 

strengths and personality should be carefully considered (Wallström & Ekman, 2018). 

Regarding pain management, PCC takes into account the biopsychosocial nature of pain, 

and the individualization of treatment that focuses on the complexity of each person’s 

pain experience as a prerequisite of care (Hush, 2020). However, two persons can 

experience the same illness or symptom(s) differently (Kusnanto et al., 2018). One must 

also understand the unique context and individual experience of each person to provide 

appropriate management. Hence, these PPC and the biopsychosocial model of pain can 

be seen as complementary. 

2.3.1 The biopsychosocial model 

The biopsychosocial model is a core element of PCC (Kitson et al., 2013). The model was 

first introduced in medicine by Engel (1977). Engel proposed that, as a medical illness 

became more chronic in nature, the psychosocial dimension (e.g., distress, illness 

behaviour, the sick role) would emerge to complicate assessment and treatment (Engel, 

1977). Loeser (1982) adapted the biopsychosocial model to the field of pain 

management. In his perspective, there were four dimensions related to the idea of pain 

as a multimodal concept: nociception, pain, suffering and pain behaviour (Gatchel, 2004). 

Loeser also proposed that social interactions between patients and health care providers 

had the potential to affect the experience of pain (Loeser, 1991). The biopsychosocial 

model of pain was introduced by Turk in the 1990s. The model supported the notion of 

pain as a subjective experience and suggested that individuals experience pain in 

different ways (Turk, 1996; Turk & Melzack, 2011). In this model, pain was conceptualized 

as being influenced by biological, psychological and social dimensions (Turk, 1996). These 

factors—along with their dynamic interactions—shape the experience of pain, with no 
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linear relationship between any of the dimensions (Turk et al., 2011). Thus, while Loeser’s 

(1982) model suggested that psychosocial factors were linear effects caused by biological 

processes, Turk propose that all dimensions in the biopsychosocial model are integral, 

and can affect the experience of pain at different times and in different ways (Turk et al., 

2011). 

Within this understanding of the biopsychosocial model, pain can be impacted by, and 

can impact on, multiple levels of functioning (e.g., physiological and psychological 

functioning) and also the family and society (i.e., social and cultural functioning) (Engel 

1977). This notion is further in line with the definition of pain as subjective and hence 

influenced by several physiological, psychological and social and cultural factors (IASP, 

2020). The experience of pain will vary between individuals, as it is personal. Accordingly, 

it is important to consider a variety of subjective factors when assessing and managing 

pain, as these can play a significant role regarding the severity, duration and recovery of 

pain. Given that pain is subjective, and recognizing that only those in pain can really know 

what it is like (McCaffery, 1968), pain assessment entails the involvement of the person 

in pain and highlights the importance of self-report to be able to assess, diagnose and 

manage that pain. 

The biopsychosocial model has been used in reserach when synthesizing evidence on the 

effects of chronic ulcers, confirming the severe physical, social and psychological impacts 

of chronic wounds (Fearns et al., 2017). Further, the model has been adapted to 

conceptualize the experience of pain related to various diseases (Day et al., 2016; Nelson 

et al., 2019), and in older adults (Miaskowski et al., 2020). However, research has not yet 

examined the application of these processes on pain related to CLUs.  

The biopsychosocial model of pain informed the development of the studies in this thesis 

and influenced our method of pain assessment. Hence, to explore and provide a broad 

biopsychosocial description of ulcer-related background pain, we sought to include 

variables found to influence pain in other studies. 
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2.3.2 Person-centred care 

There is a wide range of definitions of PCC and closely related concepts, such as patient-

oriented, client-centred and person-oriented care. Several authors use the concepts 

interchangeably and inconsistently (Håkansson Eklund et al., 2019; McCormack & 

McCance, 2016). Despite the differences in how these concepts are defined and 

characterized, several common and recurring themes can be identified. Morgan and 

Yoder (2011) delineated the following four attributes in their concept analysis of PCC: 

holistic, individualized, respectful and empowering (Morgan & Yoder, 2012). The Person-

Centred Nursing Framework was developed by McCormack and McCance (2010), and 

further updated into the Person-Centred Practice Framework by the same authors in 

2017 (McCance & McCormack, 2016). It consists of the following four constructs: 

prerequisites, the care environment, person-centred processes and outcomes. These 

constructs enable the delivery of quality care rooted in person-centredness through 

sharing a culture of values and principles (Gethin et al., 2020). According to McCormack 

and McCance (2016), prerequisites must be considered first, followed by the care 

environment—both are necessary in providing effective care through the care processes 

to deliver person-centred outcomes. This relationship has been validated through the use 

of the framework in practice and research (McCance & McCormack, 2016). Prerequisites 

focus on health care workers’ attributes (e.g., professional competence), and the care 

environment focuses on the context in which care is delivered, (e.g., organizational 

systems that are supportive) (McCance & McCormack, 2016). The definitions of PCC 

further entail that patients be included as partners in their care and treatment, and that 

the needs of the individual are at the core of decision-making (Gethin et al., 2020).  

Involvement of the person in pain is especially important in pain assessment, given that 

pain is subjective and that self-report is at the core of pain assessment. In other words, 

assessment is dependent on patient involvement. This includes a broader perspective on 

the needs of the person with wounds and pain, and their preferences as well as their 

experiences with health care. A study on the health care experiences of people living with 
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chronic nonmalignant pain in Norway found that, for these individuals, it was vital that 

their illness experiences and lifeworld be considered valuable (Gjesdal et al., 2018). 

The concept of PCC in wound care is relatively new—indeed, still evolving—and 

experience and knowledge is sparse (Gethin et al., 2020). Further, pain as an outcome 

measure to support PCC in wound care is not yet explored. However, quantitative 

evidence suggests that PCC improves nurses’ ability to provide assessment, anticipatory 

guidance and coaching to persons with chronic nonmalignant pain (Monsivais & 

Engebretson, 2011).  

One of the main challenges with implementing PPC is that many health professionals do 

not work in a patient-centred way, failing to listen to patients’ concerns and discuss 

treatment options with them (Griffin et al., 2004). Research demonstrates that this might 

also be the case in wound care: In a study using unstructured interviews and non-

participant observation to explore the impact of chronic venous leg ulcers (CVLUs) on 

QoL, researchers found that participants had concerns far beyond their actual wound 

care, and that these concerns were not fully explored during their nurse consultations 

(Green et al., 2018). 

Although PCC to a greater extent emphasizes the importance of strengthening the 

relationship between health care provider and patient, the biopsychosocial model and 

PCC framework overlap in important aspects. Both seek to expand the focus beyond the 

biomedical model—and both seek to understand how a disease affects the life of the 

person and vice versa (Turabian, 2018). Further, both recognize the importance of 

involving the person, which is especially important when exploring the experience of pain, 

given its subjective nature. 
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3 Aims and research questions 

This PhD project aimed to fill the gap in knowledge of ulcer-related background pain in 

persons with CLUs. This aim was operationalized by exploring the prevalence, 

characteristics and management of ulcer-related background pain, as well as factors 

associated with moderate to severe ulcer-related pain. The specific aims and research 

questions are outlined below.  

Aim 1 was to explore the prevalence of background pain related to CLUs. This aim was 

answered by two research questions:  

• What is the prevalence of background pain related to CVLUs in published

studies? (Paper I)

• What is the prevalence of ulcer-related background pain in a sample of

persons with CLUs receiving outpatient wound care services? (Paper II)

Aim 2 was to explore the characteristics of background pain related to CLUs. This aim was 

answered by two research questions:  

• What are the characteristics of background pain related to CVLUs as described

in published studies? (Paper I)

• What are the characteristics of background pain related to CLUs as described

by a sample of persons with CLUs receiving outpatients wound care services?

(Paper III)

Aim 3 was to explore factors associated with moderate to severe ulcer-related 

background pain. This aim was answered by two research question: 

• What factors are significantly associated with moderate to severe ulcer-

related background pain in persons with CLUs receiving outpatient wound

care services? (Paper II)
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• What factors are independently associated with moderate to severe ulcer-

related background pain in persons with CLUs receiving outpatient wound

care services? (Paper II)

Aim 4 was to explore the pain management received by persons with background pain 

related to CLUs who receive outpatient care. This aim was answered by one research 

question:  

• How do persons with CLUs who receive outpatient care report that their ulcer-

related background pain is managed? (Paper III)

The four aims and how these were answered through the thesis’ three scientific papers 

are illustrated in Figure 2. 

Figure 2: Methods used in the three papers, and themes from the aims covered in the 

papers  
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4 Methods 

4.1 Design 

This thesis is based on a systematic review and meta-analysis (Paper I) and a clinical 

observational study with a cross-sectional design (Papers II and III).  

Systematic reviews ‘seek to collate evidence that fits pre-specified eligibility criteria in 

order to answer a specific research question’ (Chandler et al., 2021). A formal pre-

specified protocol with explicit criteria for inclusion and exclusion of studies ensures 

complete coverage of the available evidence, providing an objective, replicable and 

comprehensive overview (Ranganathan & Aggarwal, 2020). Further, meta-analysis is a 

statistical approach used to combine the results of several reports to create a single, more 

precise estimate of an effect or an observation (Barendregt et al., 2013).  

A cross-sectional study design involves the collection of data from a sample at a specific 

point in time (Aggarwal & Ranganathan, 2019). Descriptive studies are designed to 

describe the distribution of one or more variables. In Paper I, we identified and 

synthesized the existing research. In Paper II, we assessed the relationship between the 

presence of several exposures and that of an outcome: Such cross-sectional studies are 

referred to as analytical. In Paper III, data from the cross-sectional clinical study were 

analysed only to determine the distribution of one or more variables; hence, the design 

was descriptive (Aggarwal & Ranganathan, 2019). 

The use of several methods strengthens the design of the thesis, as the systematic review 

provides a synthesis of the existing research, while the clinical observational study 

generates new, updated evidence from a specific care context. Together, they provide 

comprehensive knowledge on ulcer-related background pain. An overview of the 

methodological characteristics of the studies presented in the three papers is presented 

in Table 1.  
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Table 1: Characteristics of Papers I–III 

Characteristics Paper I Paper II 

(N = 252) 

Paper III 

(N = 121) 

Study content Prevalence of 
pain 

Pain 
characteristics 

Prevalence of background 
pain 

Factors associated with 
moderate to severe 

background pain  

Background pain 
characteristics 

Study design Systematic 
review 

Observational/descriptive 

Cross-sectional  

Observational/descriptive 

Cross-sectional 

Data collection Literature 
retrieval 

Brief screening interview, 
clinical examination, 

questionnaires 

Brief screening interview, 
clinical examination, 

questionnaires 

Analysis Meta-analysis Descriptive 

Inferential (CI, p) 

Logistic regression 

Descriptive 

Inferential (CI) 

Study sample Persons with 
CVLUs 

Persons with CLUs Persons with CLUs and 
ulcer-related background 

pain 

Study setting Inconclusive* Outpatient wound clinics Outpatient wound clinics 

Abbreviations: CVLUs = Chronic venous leg ulcers; CLUs = Chronic leg ulcers; CI = confidence index 
*Descriptions of the study setting in the included studies are vague and/or missing 

1.2 Systematic literature review and meta-analysis 

In Paper I, we employed a systematic review methodology. The methods used to identify 

and select relevant articles, assessing quality and data extraction was guided by the 

Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines 

(Moher et al., 2015). A review protocol was created based on theory and registered on 

PROSPERO: an international prospective register of systematic reviews 

(CRD42017056027). 
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4.1.1 Identification and selection of relevant literature 

In Paper I, we synthesized data from previous quantitative research articles, only 

including studies reporting on ulcer-related pain in persons with CVLUs. We used a broad 

search strategy to identify as many relevant studies as possible. In addition, we chose to 

include both observational studies and baseline data from different design effect studies. 

This decision was made because we identified few observational studies in scoping 

searches prior to the search. In addition, the baseline data from effect studies contain 

relevant information on pain characteristics. This led to the identification of a vast 

number of publications, however—many of which were not relevant. Furthermore, 

heterogeneity in the diagnosis criteria made it difficult to synthesize the material in a 

systematic way if all CLU diagnoses were included. We therefore decided to narrow the 

scope of the systematic review to patients with venous ulcers, in order to manage and 

synthesize the available data. CVLUs were chosen as the diagnosis of interest since 

venous leg ulcers constitute the largest group of CLUs, and most of the research articles 

identified in the systematic literature search included only CVLUs.  

Reflecting the aim of the review, the eligible criteria guided the searches and the 

assessment of relevance of studies. Quantitative studies were included if they were of 

sufficient quality and reported original baseline or cross-sectional data on background 

pain in adult persons with CVLUs. Both effect studies (e.g., randomized controlled trials, 

non-randomized efficacy studies and randomized prospective studies) and descriptive 

studies (e.g., register studies and surveys) were considered relevant. 

The literature was retrieved by searching five electronic databases covering a broad range 

of health care research. Searches were restricted to studies published from the year 

1990, and were performed in October 2017 and updated in February 2019. The search 

terms and their combinations in the different databases are presented in the appendix of 

Paper I. An academic librarian assisted in the development of the search strategy to 

ensure a rigorous search process. Literature was also retrieved by manually searching 

relevant conference proceedings and specialist journals, and by hand searching the 
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reference lists of all included studies. References were handled using Covidence 

(Babineau, 2014).  

The searches identified a total of 3412 articles. The identification and selection process 

are displayed in the flow diagram presented in Figure 1 in Paper I. Assessment of 

relevance was conducted by screening the title and abstract (N = 2454) and then by 

assessing full-text articles (N = 556). This left a total of 45 eligible studies for further 

quality assessment.  

4.1.2 Appraisal and data extraction 

Two independent reviewers (LL, TML) assessed the quality of eligible studies using the 

Mixed Methods Appraisal Tool (MMAT), version 2011 (Pluye et al., 2011). Nine articles 

were excluded based on the quality assessment, resulting in 36 studies being included in 

the review. Eight of the included studies were descriptive (e.g., descriptive surveys and 

registry studies) and 28 were effect studies (e.g., randomized controlled trials, non-

randomized efficacy studies and prospective uncontrolled trials).  

A data extraction form was developed by the research team (LL, TML, HE, EJ). Data were 

extracted on study design, setting, sample characteristics (e.g., sample-size, age and sex), 

wound diagnostic criteria, data collection methods/recruitment, type of pain 

assessment/report as well as pain prevalence and pain characteristics (e.g., intensity, 

duration and frequency, location and quality). The author of this thesis filled out the data 

extraction form, and the extracted data were verified by one of the co-authors of the 

paper (TML). 

4.1.3 Synthesis of data 

Detailed descriptions of the included studies were presented in Table 2 in Paper I (pp. 

471–472). Since there was considerable variety among the included studies regarding 
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methodology, measures were taken to enable a systematic synthesis of the data. 

Standardized methods for converting different pain rating scales were used to provide 

mean pain scores with standard deviation (SD) on an NRS ranging from 0–10 (Collins et 

al., 1997; Hozo et al., 2005; Kahl & Cleland, 2005; Williamson & Hoggart, 2005). However, 

inclusion criteria in effect studies were generally more detailed than in descriptive 

studies, typically resulting in more selected samples with fewer comorbidities. The 

analyses were therefore stratified by study design.  

4.2 Clinical study 

4.2.1 Study samples 

As explained earlier, CLUs are caused by a variety of underlying conditions and can often 

have multiple causes (cf. Chapter 2.1.1). The emphasis on ulcer diagnosis in the existing 

literature is based on an intention to treat the ulcer and its underlying and sustaining 

causes. The focus in this PhD project is on pain, and the ulcer diagnosis is considered of 

secondary importance when exploring this symptom. It is well-known that all CLUs may 

cause pain (WUWHS, 2004), and pain assessment and management is needed regardless 

of ulcer diagnosis. Hence, we chose a wide definition of chronic ulcers, including various 

aetiologies like venous, diabetic, unspecified and other (e.g., arterial or mixed). 

However, burn ulcers, cancer ulcers, radiation ulcers, pressure ulcers caused by 

immobility, and immunological ulcers were excluded due to a more profound difference 

in pathophysiology. With regards to the duration of the ulcers, we chose to define 

chronicity as a wound duration of six weeks or more (Leaper & Durani, 2008). The overall 

study population in this project consisted of persons with CLUs. 
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4.2.2 Participants and settings 

All participants in the descriptive, cross-sectional study (Papers II and III) were recruited 

from two specialized outpatient wound clinics. The wound clinics are located in two 

district hospitals in South-Eastern Norway, organized as part of the surgical department 

and assessing and treating patients with different types of wounds. Patients are mainly 

referred to the clinics by their GPs. The clinics are operated by specialized wound care 

nurses, but vascular surgeons or orthopaedic surgeons consult with the patients at their 

first visit, and when needed in the follow-up treatment.  

Recruitment was consecutive. The author of this thesis approached and recruited eligible 

patients before their scheduled appointment at the outpatient wound clinics. 

Participants were recruited if they were over 18 years of age, had an open leg ulcer 

located below the knee, and the ulcer had persisted for more than 6 weeks. In addition, 

participants had to understand and read Norwegian, and have no comprehension 

difficulties. Exclusion criteria included the following ulcer causes: burn injuries, cancer, 

radiation treatment, pressure due to immobility and immunological diseases. 

Recruitment started in March 2017 at the first outpatient wound clinic, located in a 

regional hospital. This unit was large and organized as a wound clinic five days a week. 

During the first six weeks, the recruiter (author of this thesis) was present in the clinic 

four days a week (Monday, Tuesday, Wednesday and Friday), ensuring consecutive 

recruitment of all eligible patients that were already being treated at the clinic. During 

this time, patients were not recruited to the study on the one day of the week (Thursday) 

when new patients were assessed by a doctor. This day was busy, and in agreement with 

the wound care clinic it was decided to use the first six weeks to obtain experience with 

and establish good routines for the recruitment process, brief interview and clinical 

examination. This ensured less disturbance in the already busy schedule when the 

recruitment of newly referred patients started. After the initial six-week period, 

recruitment proceeded on the one day of the week when new patients attended the 

clinic.  
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There were not as many eligible participants as expected. Hence, in January 2018, 

recruitment started in the second outpatient wound clinic, located in a different local 

hospital. This wound clinic was smaller and was organized as a specialized wound clinic 

one day a week. During this day, both new referrals and follow-up appointments were 

seen by the wound care nurse, alone or in collaboration with the doctor.  

The recruitment process in both wound clinics proceeded throughout 2018, with 

recruitment two days a week (one day in each clinic); the decision to end recruitment 

was made based on an evaluation of the number of respondents needed to perform the 

regression analysis that was originally planned to identify predictors of wound pain. The 

clinics’ medical secretary or a wound care nurse asked the patients for oral consent to be 

approached by the researcher. Written informed consent was obtained from all those 

who agreed to participate. 

Of the 279 persons who were invited to participate, 252 accepted and signed the written 

consent form. All 252 participants took part in the data collection, with a screening 

interview and clinical examination on the day of recruitment, in addition to their 

scheduled appointment at the outpatient clinic (for more details, see Chapter 4.3.3). The 

participants received a battery of questionnaires to bring home, complete the following 

day and return by mail. The questionnaires were returned by 192 participants, resulting 

in a response rate of 69%. In Paper II, all 252 participants were included in the analysis, 

whereas in Paper III, only the 121 participants reporting ulcer-related background pain 

were included. A description of the participants included in the analysis in Papers II and 

III are presented in Table 2. 
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Table 2: Description of participants in Papers II and III 

Sample Paper II 

N = 252 

Sample Paper III 

N = 121 

Age, years, mean (SD) 74.4 (12.8) 74.4 (12.5) 

Gender 

Male 

Female 

128 (50.8) 

124 (49.2) 

56 (46.3) 

65 (53.7) 

Ulcer duration, weeks, 

   median (IQR) 14.5 (8–26) 15 (8–26) 

Ulcer diagnosis 

Unspecified* 

Diabetic foot ulcer 

Venous 

Other** 

67 (26.6) 

53 (21.0) 

50 (19.8) 

82 (32.6) 

37 (30.6) 

20 (16.5) 

25 (20.7) 

38 (32.2) 

Abbreviations: SD = standard mean; IQR = interquartile range 

*ICD−10 code L97

**such as traumatic and mixed venous-arterial

4.2.3 Data collection 

Data were collected via a brief screening interview, a clinical examination and self-report 

questionnaires. All screening interviews and clinical examinations were performed by the 

author of this thesis. The combination of variables collected was determined based on 

existing research on pain management and wound care, the theoretical framework of the 

biopsychosocial model of pain, pain as a multidimensional phenomenon and person-

centred health care. All variables were thoroughly discussed in the research group, which 

consisted of experts, researchers and clinicians in both pain management and wound 

care. For several reasons, it was not feasible to collect data on the full complexity of the 

person, the pain experience or the ulcers (see Chapter 6.2). However, variables were 

carefully selected to capture the key aspects related to ulcer-related pain in persons with 

CLUs.  
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In the brief screening interview, participants were screened for the presence of ulcer-

related pain, background pain and dressing-related pain. Information was gathered on 

wound duration and reoccurrence, as well as comorbidities. The screening interview took 

place immediately prior to the scheduled appointment in the clinic.  

A clinical examination was performed during the scheduled appointment. Data were 

collected on ulcer characteristics (e.g., location and size), sensibility of the lower leg/foot 

and temporal pattern of ulcer-related pain. To assess pain localization, the participants 

were asked a question with the following response options (‘directly in the wound bed’; 

‘in the wound edges’; ‘in the area surrounding the wound’; ‘in the entire foot’; ‘in the 

entire leg’; or in a self-determined location). If more than one location was selected, 

‘multiple locations’ was used to describe the location of the pain. The ulcer diagnosis was 

registered as stated by the medical doctor. Information was also gathered on the 

participants’ use of analgesics, and compliance with prescribed analgesics. It was noted 

as to whether the pain management was aimed at ulcer-related or other types of pain. 

Finally, participants were asked to describe other non-medical interventions used to 

relieve ulcer-related pain. 

After the clinical examination, all participants received a battery of self-report 

questionnaires to complete the following day and return by mail in a pre-paid envelope. 

All participants received questionnaires regarding demographic information, health 

status and insomnia symptoms. Participants identified in the screening interview as 

having ulcer-related background pain also received questionnaires regarding pain 

characteristics and interference.  

An overview of all variables and the questionnaires used in the descriptive, cross-

sectional study (Papers II and III) are presented in Table 3. 
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Table 3: Variables and questionnaires used in the clinical study and their use in the 

respective papers (Papers II and III) 

Variables Paper II Paper III 

Screening questions 

Ulcer-related background pain 

Dressing-related pain 

√ √ 

√ 

Demographics* √ √ 

Clinical characteristics 

Ulcer diagnosis 

Ulcer duration 

Ulcer size 

Reoccurrence 

Number of ulcers 

Presumed causal factor 

Ulcer location 

Comorbidities 

Sensibility of lower leg 

SWME 

Tuning fork test 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

Health status (EQ-5D VAS) 

Sleep (ISI) 

Pain characteristics 

Intensity: worst, least, mean, now (BPI) 

Interference with function (BPI) 

Worst pain (BPI3, single item)  

Avoidance of physical activity (study 
specific) 

Qualities (SF-MPQ) 

Location of pain (BPI) 

Time pattern of pain (PQAS, single item) 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

Pain management (BPI, study-specific) √ 

Abbreviations: SWME = Semmes Weinstein monofilament examination; EQ-5D VAS = EuroQol Five 
Dimensions Visual Analogue Scale; ISI = Insomnia Severity Index; BPI = Brief Pain Inventory; BPR3 = Brief Pain 
Inventory, item 3; SD-MPQ = short-form McGill Pain Questionnaire; PQAS = Pain Quality Assessment Scale 
*Age, gender, marital status, education level, work situation, living arrangements, ethnicity
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4.2.4 Variables and instruments 

The instruments used in the study are described in this chapter, including an evaluation 

of their validity and reliability. An instrument’s ability to measure what it is intended to 

measure is referred to as its validity. The overall validity is determined by an instrument’s 

face, content, criterion and construct validity (Polit & Beck, 2020). Face validity is the 

extent to which an instrument appears to capture the intended phenomenon or 

construct. Content validity refers to whether the instrument consists of items that can 

capture all aspects of a construct. Criterion validity is defined as the instrument’s ability 

to predict or correlate with a different measure of the same construct. Finally, construct 

validity refers to the degree to which an instrument measures the intended construct. 

The reliability of an instrument relates to the consistency of a measure. The three types 

of consistency considered are a) over time (test-retest reliability), b) across items 

(internal consistency), c) and between different researchers (inter-rater reliability) (Heale 

& Twycross, 2015; Polit & Beck, 2020). The internal consistency expressed by the 

Cronbach’s α analysis indicates how closely related a set of items are as a group, and is 

considered to be a measure of scale reliability (Polit & Beck, 2020). 

4.2.4.1 Demographic and clinical variables 

Demographic data were collected on age, gender, work situation, education, living 

arrangements and ethnicity. These data were collected as part of the self-report 

questionnaires completed at home the day after recruitment. The clinical data were 

collected in the brief interview or clinical examination during the scheduled appointment 

at the wound clinic and registered in a form by the investigator (author of this thesis). 

Clinical variables that were registered were diagnosis, duration and size of the ulcer(s), 

reoccurrence of the ulcer(s), number of ulcers, presumed causal factor, ulcer location(s), 

comorbidities and sensibility of the lower leg (Semmes Weinstein monofilament [5.07/10 

g] examination and 128-Hz tuning-fork test).
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A pilot evaluation of the face validity and feasibility of the collection of clinical variables 

was conducted in collaboration with supervisors following the recruitment of 20 

participants. Only minor linguistic changes to further specify the variables were made to 

increase the feasibility. 

 

4.2.4.2 The short-form McGill Pain Questionnaire 

The short-form McGill Pain Questionnaire (SF-MPQ) was used to assess different qualities 

of the pain experience. The initial McGill Pain Questionnaire—developed and published 

by Melzack et al. in 1975—is aimed at capturing pain as a multidimensional phenomenon, 

recognizing the shortcomings of simple pain intensity scales (Melzack, 1975). A short-

form version (the SF-MPQ) was later developed (Melzack, 1987), as well as translated into 

and adapted for the Norwegian language (Strand et al., 2008). The SF-MPQ is 

recommended for use in research and clinical settings when time to obtain information 

is limited (Strand et al., 2008). The SF-MPQ consists of 15 pain descriptors (11 sensory, 4 

affective) with a 4-point intensity scale for each descriptor (none, mild, moderate, 

severe). Scores are added up for the sensory (0–33) and affective (0–12) subscales, as 

well as the total scale (0–45). The SF-MPQ also includes a Present Pain Intensity Index, 

and a VAS ranging from 0 mm (no pain) to 100 mm (worst possible pain) assessing pain 

intensity during the past week.  

The translated Norwegian version of the SF-MPQ (NSF-MPQ) has demonstrated construct 

validity, a sufficiently high Cronbach’s α (0.74–0.87) (Ljunggren et al., 2007), and 

acceptable test-retest reliability among persons in Norway with musculoskeletal and 

rheumatic pain (Strand et al., 2008). The English version of the SF-MPQ has been used in 

studies to assess ulcer-related pain (Nemeth et al., 2003). However, the validity and 

reliability of the SF-MPQ have not been specifically evaluated in persons with leg ulcers, 

and the NSF-MPQ has not previously been used to assess ulcer-related pain. In the 

present study, the NSF-MPQ was linguistically adjusted to specifically assess ulcer-related 

pain by adding ‘ulcer-related’ to the word ‘pain’ throughout the questionnaire. The 

research group reasoned that this would not affect the validity significantly but would 
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ensure that characteristics of ulcer-related pain—and not other types of concurrent 

pain—were assessed. 

 

4.2.4.3 The Brief Pain Inventory 

The Brief Pain Inventory (BPI) was developed to assess the intensity of pain, the 

interference of pain with daily function, and the type and effect of pain management 

(Cleeland, 2009).  

 

Pain intensity was assessed by 4 NRSs, from 0 (no pain) to 10 (worst pain imaginable), on 

pain now, worst pain, least pain, and average pain during the past 24 hours. The 0–10 

NRS has demonstrated more validity and strengths than other unidimensional pain scales 

(Hjermstad et al., 2011). The BPI further consists of a percentage scale (0–100) which 

quantifies pain relief from current therapies. Zero per cent indicates no relief, while 100% 

indicates complete relief. A full body map is provided to the participants, on which they 

can mark the pain location. In the present study, the BPI body map was not used since it 

was insufficiently detailed to provide accurate description of the location of the ulcer-

related pain.  

  

Pain interference was assessed by 7 NRSs, from 0 (does not interfere) to 10 (completely 

interferes), regarding physical and psychosocial function (Cleeland & Ryan, 1994). The 

activity cluster of interference items includes general activity, walking ability, work and 

sleep. The affect cluster of interference items includes mood, enjoyment of life and 

relations with others.  

 

The translated Norwegian version of the BPI was validated for use in patients with cancer 

(Klepstad et al., 2002), osteoarthritis (Kapstad et al., 2010), inflammatory bowel disease 

(Jelsness-Jørgensen et al., 2016) and after cardiac surgery (Gjeilo et al., 2007), 

demonstrating good validity and reliability. In patients with chronic pain after cardiac 

surgery, the Norwegian version of the BPI demonstrated acceptable internal consistency 
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(Cronbach’s α 0.84–0.94). An association between the BPI and The Medical Outcomes 

Study 36-item Short-Form Health Survey (bodily pain) supported the criterion validity, 

and explorative factor analysis confirmed the two-factor structure of pain interference 

consistent with the original BPI (Gjeilo et al., 2007). The English version of the BPI was 

used to assess ulcer-related pain (Pieper et al., 2013). In the present study, the BPI was 

linguistically adjusted to specifically assess ulcer-related pain by adding ‘ulcer-related’ to 

the word ‘pain’ throughout the questionnaire. As with the Norwegian version of the SF-

MPQ (see above), the research group reasoned that this would not affect the validity 

significantly but would ensure that characteristics of ulcer-related pain—and not other 

types of concurrent pain—were assessed.  

 

4.2.4.4 Temporal pattern of pain 

To assess how pain fluctuated during the day, a question from the Pain Quality 

Assessment Scale (PQAS) was used in the brief screening interview. The PQAS is a valid 

tool for assessing various types of nociceptive and neuropathic pain (Jensen et al., 2010; 

Miaskowski et al., 2017), and has been forward-back translated, linguistically validated 

and culturally adapted to Norwegian (Ljosaa et al., 2010). The question regarding the 

temporal pattern of pain is also used in the Oslo Pain Registry (Regional 

kompetansetjeneste for smerte, 2021): This single item was paraphrased to the 

participants, and the answer was registered by the recruiter. Additionally, to ensure 

criterion validity, the participants were asked to fill out a graph stating their level of pain 

(NRS) every hour during a typical day. Unfortunately, this self-report graph was not 

completed in most returned questionnaires, making a more detailed assessment of the 

temporal pattern of pain unreliable.  

 

4.2.4.5 Insomnia Severity Index 

The Insomnia Severity Index (ISI) is a seven-item self-report instrument measuring 

persons’ perception of their sleep. The ISI assesses the severity of sleep-onset and sleep 
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maintenance difficulties, contentment with current sleep pattern, interference with 

daily functioning, impairment attributed to the sleep problem, and degree of distress or 

concern caused by the sleep problem. Each item is rated on a 0 (no problem) to 4 (very 

severe problem) scale. The total score ranges from 0 to 28, and a score above 15 is 

considered to be clinically significant insomnia (Bastien et al., 2001). 

 

The content of the ISI corresponds in part to the diagnostic criteria of insomnia 

(Direktorat for e-helse, 2021), and the questionnaire is recommended as an outcome 

measure for insomnia in clinical trials due to its sensitivity to changes in insomnia 

symptoms and sleep patterns (Morin et al., 2011). The ISI is widely used in Norwegian 

insomnia practice and research (Hagatun et al., 2019; Kallestad et al., 2010; Kallestad et 

al., 2015), but formal validation of the translated version is not available. However, a 

recent study validating the diagnostic properties of the ISI demonstrated good to very 

good validity against face-to-face interview diagnoses in a random population-based 

study in Norway (Cohen’s kappa 0.56–0.74) (Filosa et al., 2020).  

 

4.2.4.6 EuroQuol Five Dimensions (EQ-5D-5L) 

The EQ-5D-5L is a standardized instrument developed by the EuroQol Research 

Foundation for use as a measure of health applicable to a wide range of health conditions. 

The instrument contains two parts. Part 1 (the EQ-5D index) records self-reported 

problems in five health domains: mobility, self-care, normal activities, pain/discomfort 

and anxiety/depression. Each domain has five levels of severity corresponding to no, 

slight, moderate and severe problems, as well as incapacity. Part 2 (the EQ-5D VAS) of 

the questionnaire derives information about the respondents’ self-rated health, scored 

on a vertical 20-cm VAS with endpoints labelled ‘the best health you can imagine’ (100) 

and ‘the worst health you can imagine’ (0) (Rabin et al., 2011). There is currently 

no Norwegian value set and scoring algorithm for Part 1 available (Hansen et al., 2020). 

However, only the EQ-5D VAS on self-rated health was analysed and reported on in this 

study.  
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A Norwegian translation of the EQ-5D has been used in several Norwegian studies and 

has been found to have satisfactory measurement properties (Solberg et al., 2005). The 

original English version of the EQ-5D has been used in studies of patients with CLUs 

(Renner et al., 2014). 

 

4.3 Statistical analyses 

The statistical software package Stata version 15.0 (State College, Texas) and IBM SPSS 

Statistics Data Editor Software version 26 were used to analyse the data. The software 

and analyses used in the different papers are displayed in Table 4.  
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Table 4: The software and analyses used in Papers I–III 

Paper I Paper II Paper III 

Software  

Stata  

Software 

SPSS 

Stata 

Software 

SPSS 

To provide pooled estimates of 
proportion of pain and mean 
pain intensity  

Random-effect meta-
analysis  

 

Descriptive statistics 

Frequencies 

Percentages 

Mean 

Standard deviation 

Range 

Median 

Interquartile range 

Descriptive statistics  

Frequencies 

Percentages 

Mean 

Standard deviation 

Range 

Median 

Interquartile range 

Assess heterogeneity and its 
magnitude 

Q-test (not reported) 
and I-square measure 

Inference statistics 

 Logistic regression* 

 Paired t-tests** 

 Chi-square tests** 

 Confidence intervals*** 

Reliability 

Cronbach’s α 

Inference statistics 

 Confidence intervals *** 

 

 

Reliability 

Cronbach’s α 

Explore sources of 
heterogeneity in pain intensity 

Univariable random-
effects meta-
regression analysis 

  

Assess publication bias 

Egger’s test 

 

Statistical significance assumed 
at p < 0.05 level 

Statistical significance assumed at 
p < 0.05 level 

*Identify factors associated with moderate to severe ulcer-related background pain, **Investigate differences between 

responders and non-responders, ***Generalize results from the sample to the population of persons with chronic leg 

ulcers  



Leren: Ulcer-related background pain  
  

___ 
38   

 

4.3.1 Statistical analyses in Paper I 

In the systematic review and meta-analysis (Paper I), random-effects meta-analyses 

(Nyaga et al., 2017) was performed to provide pooled estimates of proportion of pain and 

mean pain intensities. The metaprop and metan commands in Stata version 15.0 were 

applied, respectively. The random-effects meta-analyses were performed overall and 

stratified by study design.  

The proportion of the variance in the estimates due to heterogeneity rather than chance 

was calculated with heterogeneity statistics I-square. An I-square value > 75% was 

interpreted as high heterogeneity. To explore sources of heterogeneity, a univariable 

random-effects meta-regression analysis was performed (Deeks et al., 2011). It was 

examined as to whether pain intensity scores were affected by publication year, mean 

age, gender and wound duration. Statistical significance of the random-effects meta-

regression was assumed at the p < 0.05 level. Due to the small number of publications 

reporting pain prevalence (N = 10), a random-effects meta-regression analysis could not 

be performed on prevalence of pain. 

Finally, an Egger’s test for small-study effects was conducted to check for publication bias 

(Deeks et al., 2011).  

 

4.3.2 Statistical analyses in Paper II 

Descriptive statistics were used to describe demographic data, clinical and wound 

characteristics, and prevalence of ulcer-related pain in the total sample (N = 252). The 

results were presented as means with SD for normally distributed continuous variables, 

as medians with an IQR for skewed continuous variables, and as frequencies with 

numbers and proportions for categorical variables. The 95% CIs were calculated to 

estimate the interval of probable values of prevalence in the population.  

Univariable and multivariable logistic regression analyses were used to explore factors 

associated with moderate to severe pain. Initially, a multinomial regression analysis was 



Leren: Ulcer-related background pain 
 

  

___ 
39 

 

applied to assess factors associated with no pain, mild pain and moderate to severe pain. 

The multinomial regression demonstrated no significant association between the 

suggested factors and mild pain (NRS = 1–3) compared with no pain (NRS = 0) and 

moderate to severe pain (NRS ≤ 4). However, a significant association was found in 

persons with moderate to severe pain compared with persons with no and mild pain. 

Consequently, logistic regression was used to further explore factors associated with 

moderate to severe pain. The third item of the BPI (NRS 0–10, worst pain in the last 24 

hours) was used in this analysis. For the regression analyses, pain intensity was 

dichotomized into no/mild pain (NRS 0–3.99) and moderate/severe pain (NRS ≤ 4). This 

procedure was in line with previous research on pain intensity cut-off points for severity 

(Kapstad et al., 2008; Moore et al., 2013; Zelman et al., 2005).  

Although multiple factors are known to be associated with chronic pain, the factors 

selected in the explorative logistic regression analysis were limited to age (10-year 

increments), gender (male versus female), health status (EQ-VAS 0–100), sleep quality 

(ISI total score 0–28), wound diagnosis (venous versus diabetic versus all others), wound 

size (cm2), and wound duration (weeks). The variables were selected based on what was 

considered clinically important, and/or which ones had been found to have a significant 

association with leg ulcer pain and chronic pain in previous studies. The limited sample 

size (75 persons with moderate to severe pain and complete data on the selected factors) 

restricted the number of variables that could be included in the analysis (Vittinghoff & 

McCulloch, 2007). All variables were tested for multicollinearity, demonstrating low 

multiple correlations between other variables in the model (Pallant, 2017). Hence, the 

assumptions were considered not violated. We used stepwise backwards elimination 

with p = 0.157 as the criteria (corresponding to the Akaike Information Criterion) to 

obtain a subset of sociodemographic variables that were associated with moderate to 

severe ulcer-related background pain (Heinze et al., 2018). In the final model, we tested 

for two-way interactions between the included variables (Sommet & Morselli, 2017).  
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4.3.3 Statistical analyses Paper III 

Descriptive statistics were used to describe demographic data, clinical and wound 

characteristics, types of ulcer-related pain, pain characteristics and pain management in 

the sample of patients with ulcer-related background pain (N = 121). The results were 

presented as means with SD for normally distributed continuous variables, as medians 

with an interquartile range (IQR) for skewed continuous variables, and as frequencies 

with numbers and proportions for categorical variables. In addition, 95% CIs were used 

to estimate the interval of probable values of pain intensity in the population.  

4.3.4 Analysis of internal consistency (Papers II–III) 

The reliability (in terms of internal consistency) of the Norwegian versions of the SF-MPQ, 

BPI and ISI was explored using Cronbach’s α. Cronbach’s α estimates the extent to which 

different items in the instrument reliably measure the same concept or construct. Hence, 

it is connected to the inter-relatedness of the items. The normal range of Cronbach’s α is 

between .00 and + 1.00, with higher values generally reflecting better internal 

consistency (Polit & Beck, 2020). A minimum level of .7 is often recommended (Pallant, 

2017). However, α is also sensitive to the number of items in a test: A larger number of 

items can result in a larger α value, while a smaller number of items can result in a smaller 

α. In addition, a too high α value may indicate redundant items (i.e., assessing the same 

concept), and a maximum α of .9 has been suggested (Tavakol & Dennick, 2011).  

4.3.5 Analysis of non-responders and handling of missing responses 

(Papers II–III) 

No data were gathered on eligible participants who declined participation at the point of 

recruitment. It was thus impossible to evaluate recruitment bias.  
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However, non-response analyses were performed on those who signed the written 

consent form and provided information in the screening interview and clinical 

examination but did not return the questionnaire battery. Student’s t-test and chi-square 

tests for independence were used to investigate differences between responders and 

non-responders (Pallant, 2017). In the total sample, those who did not return the 

questionnaires (N = 60) did not differ significantly from those who did return them, with 

regards to age (p = 0.14), gender (p = 0.89), number of comorbidities (p = 0.31) or 

presence of ulcer-related background pain (p = 0.78).  

For the logistic regression analyses, participants who did not return the questionnaire 

battery were not included (Paper II). For these analyses, missing values in the EQ-VAS 

were imputed using the mean of all respondents, whereas missing values in the ISI were 

imputed using the median of the nearest point. For the EQ-VAS, missing values were 

imputed for three respondents, and for the ISI, nine individual items were imputed. The 

missing values for these variables were assumed to be random.  

In Paper III, missing values for the 15 pain descriptors of the SF-MPQ were replaced with 

0. The SF-MPQ does not contain a non-applicable alternative, and based on clinical and 

research experience, patients tend to skip marking the pain descriptors that are not 

relevant to them, resulting in a large number of missing items.  

 

4.4 Ethical approvals and considerations 

Ethical approval was not needed for the literature review and meta-analysis study. The 

appraisal tool (MMAT) used to critically assess the eligible articles does not include ethical 

considerations. However, ethical considerations of/in the included studies were 

discussed in the research group. For more details on ethical considerations, see Chapter 

6.  

The descriptive, cross-sectional study was approved by the Norwegian Regional Ethical 

Committee for Medical and Health Research Ethics (South-East region; REK number 
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2016/1236). The study was also reported to the Norwegian Center for Research Data 

(NSD). Permission to recruit participants was also obtained from the local data protection 

officer and the head of the department at the two outpatient wound clinics from which 

participants were recruited. The Norwegian National Research Ethics Committee’s 

guidelines and the Helsinki Declaration guided all considerations and decisions in the 

development, conducting and reporting of the studies in this thesis.  

All potential participants received written and oral information about the purpose and 

nature of the study. Participation was voluntary, and participants were informed that 

there were no obligations to participate, and no consequences related to health care if 

they chose not to participate. Those who agreed to participate provided their written 

informed consent. Participants were informed about their right to withdraw at any time 

during the study period without providing a reason and without risk of consequences. 

Confidentiality was maintained through the coding of participants and removal of 

identifiers in the electronic data material. Completed questionnaires, codebooks and 

signed consent forms (paper versions) were stored separately in fire-safe, locked safes in 

an appropriate location at the University of South-Eastern Norway (USN) or digitally on 

USN’s research server. The completed questionnaires and identifying digital information 

will be deleted according to the rules and regulations set by the Norwegian National 

Research Ethics Committee (i.e., five years after the study’s finalization date). Digital 

copies of the data are saved on the research server at USN.  

Importantly, all patients and health care staff involved in the study’s data collection were 

treated with respect and with good intentions to reduce the burden of participation and 

workload, as well as avoid interruptions and prolonged treatments and clinical 

consultations. 

The research group considered it very important to ensure that the research had no 

harmful effects on the participants. The selection of variables included in the battery of 

questionnaires was carefully considered to minimize the length of the questionnaire 

battery and the potential burden of participation. Furthermore, the participants were 

asked to fill out the questionnaire the day after their consultation rather than in the 
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outpatient clinic, allowing them a calmer environment and time to complete the 

questionnaires. Finally, the clinical examination was performed during an already 

scheduled dressing change to avoid any extra exposure of the wound (which can 

potentially cause delayed wound healing).    

The staff of the wound care clinics were thoroughly informed about the study and data 

collection procedures. They were also given the opportunity to express concerns and 

propose directions regarding the organization of the data collection. Measures were 

taken to minimize the data collection’s impact on the daily work at the clinics. The staff 

were also given the opportunity to develop parallel studies for educational purposes, as 

well as for quality improvement of their daily clinical practice and research work.   
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5 Findings 

In this section, the main findings of the three papers are summarized. More detailed 

findings are presented in the respective papers.   

 

5.1 Prevalence and characteristics of ulcer-related pain in 

previous research (Paper I) 

In this paper, we presented the results of a systematic literature review and meta-analysis 

on data from empirical studies reporting on the prevalence and characteristics of 

background pain in persons with CVLUs. A total of 36 quantitative studies, 8 descriptive 

studies and 28 effect studies were included in the analysis.  

The prevalence of background pain was reported in 10 of the 36 studies, ranging from 

46.3% to 100%. Random-effect meta-analysis provided an overall pooled estimated 

proportion of 80%. Subgroup analysis stratified by study design (descriptive and effect 

studies) demonstrated a higher proportion of background pain in effect studies (90%) 

compared with descriptive studies (60%) (Figure 3).  
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Figure 3: Forest plot of prevalence of ulcer-related background pain 

Three descriptive and 24 effect studies (in total, 27 of the included studies) reported 

intensity, with a mean intensity ranging from 2.3 to 6.6 (all converted to a 0–10 NRS). The 

random-effect meta-analysis provided an overall pooled estimated mean pain intensity 

of 4.0. The subgroup analysis resulted in similar pooled estimates in effect studies and 

descriptive studies, with a mean pain intensity of 4.0 and 3.8, respectively. 

Due to the varied and sparse information on pain characteristics other than pain intensity, 

a synthesis of other wound characteristics was not possible. In Paper I, these findings 

were presented in a table and in a narrative summary (pp. 474–475).  

In sum, the best available research data were obtained and demonstrate that the 

majority of persons with CVLUs experience ulcer-related background pain, reporting mild 

to moderate pain intensity. However, given the poor quality of the assessment and 
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reporting of pain in existing studies, it is likely that the available research paints an 

inaccurate and simplified clinical picture. We found a lack of standardized methods for 

defining the aetiology of wounds, as well as for conceptualizing, defining and assessing 

pain. In addition, the samples were poorly described in terms of demographic and clinical 

characteristics. Hence, the data available were heterogenous, making it challenging to 

synthesize the data.   

Based on the results, we encourage future studies to adhere to standardized methods for 

collecting and presenting data on wound and pain characteristics. Researchers and 

clinicians should also shift focus from mean values of pain intensity to variations and 

subgroups of mild, moderate and severe pain in order to provide a more person-centred 

approach to clinical care and pain management for persons with CVLUs. There is a great 

need for large and methodically sound descriptive studies on self-report of pain 

prevalence, pain characteristics and related factors in patients with CLUs of venous and 

other origins. 

 

5.2 Prevalence of and factors associated with ulcer-related pain 

(Paper II) 

Paper II explored the prevalence of background pain in a sample of persons with CLUs of 

various origins (i.e., venous, diabetic and other), receiving treatment at an outpatient 

wound clinic (N = 252). In addition, we explored demographic, clinical and psychosocial 

factors associated with moderate to severe ulcer-related background pain (N = 192).  

Background pain was reported by 64% of the total sample, and of those returning the 

questionnaire (N = 192), 39% reported having moderate to severe pain.  

In the univariate analyses, female gender, older age and more insomnia symptoms were 

factors associated with moderate to severe pain. The final model demonstrated that 

older females reporting insomnia symptoms had an increased risk of moderate to severe 
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ulcer-related background pain. Interestingly, these participants also perceived their 

health status to be better (Table 5). 

Table 5: Logistic regression models of factors significantly associated with moderate to 

severe ulcer-related background pain (N = 192) 

Univariate analysis Multivariate analysis 

OR CI 
(95%) 

p OR CI 
(95%) 

p 

Age (per 10 years) 1.38 1.08–
1.76 0.01 1.46 1.10–

1.94 < 0.01 

Female gender† 3.02 1.65–
5.52 < 0.01 2.44 1.28–

4.68 < 0.01 

Health status (EQ VAS) 1.01 0.99–
1.02 0.65 1.02 1.00–

1.04 0.02 

Sleep quality (ISI) 1.09 1.04–
1.15 0.01 1.13 1.06–

1.20 < 0.01 

Wound diagnosis‡ 

Venous 

Diabetic 

1.39 

0.87 

0.66–
2.90 

0.42–
1.81 

0.38 

0.71 

Wound size (cm2) 1.10 0.99–
1.22 0.08 

Wound duration (weeks) 0.99 0.97–
1.01 0.25 

† Male gender served as reference group 
‡ All other wound diagnoses (other and unspecified) served as reference group  
Abbreviations: EQ VAS = EuroQol visual analogue scale; ISI = Insomnia Severity Index; OR = odds ratio; CI = confidence 
interval 

In the multivariate analyses, we also found an interaction between health status and 

insomnia symptoms, demonstrating that sleep quality has a modifying effect on health 

status. The interaction indicates that the importance of sleep is minor for persons with 
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poor health status, while for persons with better health status, sleep quality has greater 

impact on the predicted probability of having moderate to severe pain. This interaction 

is illustrated by an interaction plot (p. 2738). We hypothesize that diminished health 

status has such great impact on a person’s life that the insomnia symptoms become 

secondary; and, vice versa, if a person reports good health status, insomnia symptoms 

become more noticeable, and in turn influence the likelihood of having moderate to 

severe pain.  

Overall, the findings demonstrated that ulcer-related background pain is a common and 

continuing problem in persons with CLUs. Further, specific risk factors (e.g., older females 

with insomnia symptoms and good perceived health status) should draw clinician’s 

attention towards assessing pain, evaluating the need for pain management and offering 

proper pain-relieving interventions.  

5.3 Pain characteristics and management of ulcer-related pain 

(Paper III) 

Paper III provides in-depth knowledge on characteristics of ulcer-related background pain 

in a sample of participants with CLUs (N = 121). The participants reported on average 

moderate pain (mean 4.5, CL 95% 4.0–5.0), supporting Paper I’s findings on pain intensity. 

Further, a sub-analysis of pain intensity demonstrated that as many as 61% of the 

respondents reported moderate or severe pain intensity. 

The ulcer-related background pain interfered moderately with daily function. Overall, 

activity functions, such as general activity, sleep and walking ability, were more affected 

than the affective functions, such as enjoyment of life and mood.  

The most frequent descriptors used to describe the ulcer-related background pain were 

sensory descriptors, such as ‘tender’, ‘stabbing’, ‘aching’, and ‘hot/burning’. A majority of 

the participants (71%) stated that their pain was intermittent, meaning that they 

sometimes experienced pain but were pain-free at other times.  
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A large proportion of the participants (77%) had been prescribed analgesics. However, 

fewer than 60% had been prescribed analgesics specifically for ulcer-related pain, and 1 

out of 4 reported taking fewer doses than prescribed, or not taking the analgesics at all. 

Additionally, approximately 60% reported using non-medical interventions to relieve 

ulcer-related pain. The respondents reported that the pain interventions or medications 

provided a mean pain relief of 45.9%. 

The data from this study support the argument that ulcer-related background pain is a 

significant and interfering problem, and that pain management is not sufficient in persons 

with CLUs. The use of different sensory descriptors—traditionally associated with both 

nociceptive and neuropathic pain—may indicate the presence of different types of pain. 

Further, the temporal pattern and location of the pain described provide interesting 

implications for pain management; these are discussed in the paper. In addition, almost 

60% of the participants had reduced sensation of the monofilament, and over 40% could 

not detect vibration from a tuning fork, indicating diminished tactile sensation in the 

lower extremities. This should be a reminder for clinicians not to discard ulcer-related 

pain in persons with signs of non-painful peripheral neuropathy, and to consider tactile 

sensation with regards to treatment and prevention in wound care in general.  
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6 Discussion 

To our knowledge, this is the first study exploring multiple aspects of ulcer-related 

background pain in detail, and providing an elaborative description of the status of ulcer-

related background pain in persons with CLUs. Overall, the studies in this dissertation 

demonstrate that background pain is a significant problem among people with CLUs 

receiving outpatient wound care services. Ulcer-related background pain has not been 

well-studied, hence current knowledge regarding its occurrence—and detailed 

knowledge about associated characteristics and factors—is valuable for wound 

management in general, and management of ulcer-related background pain specifically. 

Further, this knowledge contributes to our understanding of the complexity of CLUs in 

the clinical setting and can thereby promote optimal management.  

In the following, the study and principal findings pertaining to each specific research aim 

are discussed in relation to the available research, the biopsychosocial model of pain and 

PCC perspectives. Challenges in and recommendations for practice and research are 

proposed and discussed. This chapter is organized under the following themes: a) ulcer-

related pain as a significant problem; b) factors associated with moderate to severe ulcer-

related pain; c) management of ulcer-related background pain; d) a holistic approach to 

ulcer-related pain; e) methodological aspects of the study, including ethical 

considerations; and f) implications for clinical practice and further research. 

 

6.1 Ulcer-related background pain as a significant problem—

prevalence and characteristics 

The prevalence of ulcer-related background pain was explored by synthesizing existing 

research on the prevalence of pain in persons with CVLUs (Paper I), and by exploring the 

prevalence of pain in a sample of 252 persons with CLUs (Paper II). In Paper I, we discuss 

potential reasons for the discrepancy of prevalence between effect studies and 

descriptive studies in the systematic review of the literature (p. 476). The prevalence of 
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ulcer-related background pain of over 60% in the clinical study was concurrent with the 

pooled prevalence from the descriptive studies in the systematic review.  

The intensity of ulcer-related background pain was the only pain characteristic for which 

we were able to provide a pooled estimate in the systematic review of the literature. 

Information on other pain characteristics was sparse and varied, and syntheses were not 

possible. We found a mean pain intensity of mild to moderate, and these findings were 

similar to the findings in the clinical study (Paper III). It is important to note that pain of 

mild to moderate intensity is often tolerable, and these findings of mean pain intensity 

may indicate that the ulcer-related background pain does not always need attention or 

to be relieved. However, in Paper I we argue that there is a great variation in the mean 

pain intensity reported by the patients. It is therefore more relevant to look at the 

percentage share of those persons experiencing moderate to severe pain, rather than 

mean values of pain intensity for the total sample. Consequently, we performed sub-

analyses of pain intensity, and found that approximately 60% of those reporting ulcer-

related background pain reported moderate or severe pain intensity. As pain intensity 

worse than mild should be unacceptable (Moore et al., 2013), this finding should be seen 

as a clear indicator of the need for better pain management for a large proportion of 

patients with CLUs. Note, however, that we chose to use the BPI item ‘worst pain 

intensity’ in our sub-analyses of pain intensity. One could argue that average pain, 

meaning ‘pain rated as the number that best describes pain on the average’ (Cleeland, 

2009) is better-suited than worst pain, as the worst pain measure likely has a profound 

ceiling effect (i.e., the scores cluster at the higher end of the scale). However, the use of 

the ‘worst pain intensity’ item is supported in the literature (Atkinson, 2010). From a 

clinical perspective, health care providers should be concerned with the ‘worst’ pain. 

Interestingly, the mean average pain and worst pain intensity in our study differed by less 

than one point on the 0–10 NRS (Paper III, Table 3), indicating only a small difference 

between pain felt on average and at its worst. These findings demonstrate that individual 

pain assessment is crucial in clinical practice in order to identify persons in need of pain 

management. Further, that variation in intensity should be included in a thorough pain 

assessment to identify individual variations. 
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A recent observational study (Kim et al., 2021) not included in Paper I from 2020, 

investigating multidimensional pain characteristics in persons with CVLUs, reported a 

similar mean pain intensity as that found in Paper I. Previous and current research thus 

seem to support the findings from our clinical study with regards to pain prevalence and 

pain intensity—indicating that there has been little change in reported pain prevalence 

and pain intensity during the last several decades. This is especially interesting given the 

heightened awareness of ulcer-related pain in the beginning of this century (cf. Chapter 

2.3). One might think that the consensus documents and guidelines highlighting the 

importance of pain would result in lower prevalence rates and lower pain intensity, as 

these documents are aimed at supporting EBP and improving patients’ well-being. The 

seeming lack of improved wound pain management indicates that wound care 

professionals have not succeeded in the goal of integrating existing knowledge and 

changing their practice.  

PCC may be a promising venue in this regard, and the Person-Centred Practice 

Framework should be considered when developing interventions in wound care (Gethin 

et al., 2020). Some argue that there is a fundamental tension between the goals of EBP 

and PPC, as they represent opposing tendencies towards standardization, on the one 

hand, and customization of medical practice around patient preference, on the other 

(Engle et al., 2021; Weaver, 2015). Further, EBP has been criticized for simplifying the 

complexity of the person, as studies informing EBP often provide knowledge about the 

average patient, yet no patient is average (Reach, 2016). The present study can be 

criticized based on these same arguments. However, we have acknowledged the fact that 

no patient is average when exploring symptoms of pain, and when interpreting and 

discussing the results. It is my opinion that by emphasizing interdisciplinary care that 

includes the patient in the wound care team, EBP and PCC can dovetail effectively. 

However, if wound care organizations are to create a culture that supports evidence-

based PCC, this will require organizational structures and support to aid care delivery 

(Engle et al., 2021). 
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A prevalence of ulcer-related background pain of over 60% is substantial. In comparison, 

in the general Norwegian adult population, about 24–30% report that they have chronic 

pain (Breivik et al., 2006; Landmark et al., 2012). However, as we did not investigate the 

duration of the ulcer-related pain, we cannot state based on the data collected that the 

reported background pain is chronic. Nevertheless, we argue that, given the duration of 

the wounds (i.e., duration > 4 weeks), it is plausible that ulcer-related background pain is 

more similar in nature to chronic pain than acute pain (Leren et al., 2020). Hence, the 

prevalence of background pain related to CLUs is substantially high compared to the 

prevalence of chronic pain in the general population. 

Chronic pain in itself poses a significant socioeconomic burden on society in Nordic 

countries (Christensen et al., 2011; Gustavsson et al., 2012). Further, the negative impact 

of chronic pain on the individual is well-established, with evidence demonstrating that 

chronic pain decreases QoL and interferes with everyday activities (Breivik et al., 2013). 

There are no available studies investigating the socioeconomic and biopsychosocial 

burden of ulcer-related background pain. However, the personal impact of ulcer-related 

pain has been demonstrated, as it impairs QoL and sleep and reduces psychical activity 

(Cunha et al., 2017; González-Consuegra & Verdú, 2011; Green et al., 2014; Marczak et 

al., 2019). Therefore, ulcer-related background pain appears to be a significant burden 

for the person, and may be an added problem on top of living with a CLU and other health 

problems and painful conditions—which will be discussed further in the following. 

In the systematic review of the literature (Paper I), we did not identify enough studies to 

synthesize any results pertaining to other pain characteristics, such as pain interference, 

pain qualities, location or temporal fluctuations of pain related to wounds. These pain 

characteristics were thoroughly explored in the clinical study, and a detailed description 

and discussion of the importance of these characteristics are provided in Paper III. The 

findings from the clinical study demonstrated that ulcer-related background pain 

interfered with daily function to a moderate degree. In addition to ulcer-related pain, 

other biological factors and comorbidities can also impair daily functions. From previous 

research, CLUs are known to cause physical as well as psychosocial impairment, such as 
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reduced mobility, an inability to dress appropriately and/or maintain personal hygiene, 

and embarrassment and challenges caused by odour and bandage appearance (Cunha et 

al., 2017). Additionally, patients with CLUs are often older, as is the case in the present 

study, in which the majority of participants were over 70 years of age. Even though 

biological ageing is only loosely associated with a person’s age in years, ageing is known 

to lead to a gradual decrease in physical and mental capacity, and a growing risk of 

disease (WHO, 2018). Furthermore, patients with CLUs often suffer from several 

comorbidities, as confirmed in the clinical studies (Papers II and III, Table 2). Comorbidity 

is associated with impaired health outcomes (Valderas et al., 2009). All these factors add 

up to a formidable risk of burden and impaired daily function for persons with wounds. 

Note also that the BPI questionnaire in this study was altered, and encouraged the 

participants to specifically rate the interference of their ulcer-related background pain 

and not pain in general. Therefore, based on the findings from the present study, it seems 

that ulcer-related pain does have a significant negative impact on patients’ daily function. 

The findings underline the importance of developing holistic strategies and treatment 

options for improving daily functioning in persons with CLUs. These strategies must 

include assessment and management of multiple impairing factors in addition to ulcer-

related pain, in order to reduce the burden of both the complex health condition and the 

pain.   

The participants used a variety of words to describe the quality of their ulcer-related pain. 

Additionally, all participants described temporal fluctuations and multiple localizations of 

the pain. This variability in pain quality descriptors and temporal pattern was also 

supported in a recent study, in which participants used numerous descriptors and most 

reported intermittent or periodic pain (Kim et al., 2021). Altogether, the variations in pain 

characteristics (i.e., intensity, interference, pain qualities, location and temporal 

fluctuations) indicate that ulcer-related pain is multidimensional and complex. Each pain 

characteristic provides useful information (cf. Chapter 2.2.3) that should guide the 

clinician to choose an individually tailored approach to pain assessment and treatment. 

The information from a comprehensive assessment of ulcer-related pain can guide 

clinicians on how to individualize care and customize interventions. Moreover, 
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individualization presupposes that the clinician understands the patients’ life situation, 

including the pain experiences (Suhonen et al., 2005): Two important findings in this 

thesis, however, are that not all persons with CLUs experience ulcer-related pain, and not 

all pain (i.e., mild and tolerable) needs management. Hence, screening for ulcer-related 

background pain is essential. If the person reports pain that is intense and/or 

bothersome, there is a need for a thorough pain assessment, including all aspects of the 

biopsychosocial model of pain.  

As previously argued, these findings support and confirm the claim that ulcer-related 

background pain is still a significant problem, indicating that the current management of 

ulcer-related background pain is not optimal. However, it is important to consider that 

not all persons seek pain management despite experiencing significant pain. We did not 

investigate tolerable or optimal pain goals in this project. One study found a tolerable 

pain goal of 4.9 (0–10 scale) on average in persons with CVLUs, and that almost half were 

satisfied with their pain level (Kim et al., 2021). However, a simple assessment of a 

tolerable pain goal is likely not sufficient to capture the complexity of optimal and 

tolerable pain. Here, it is essential to assess expectations and potential barriers in relation 

to pain goals. For instance, persons with CLUs may expect bothersome ulcer-related pain, 

consider suffering as inevitable with older age and fear addiction to or side effects of 

treatment. Barriers to pain management (discussed further in Chapter 6.4) may therefore 

impact pain goals. A thorough assessment is therefore necessary to establish individual 

pain goals tailored to each person’s needs. Further, following the definitions of PCC 

(Chapter 2.3.2), all persons should be included as partners in their care and treatment, 

and the needs of the individual should be at the core of decision-making. 

6.2 Factors associated with moderate to severe ulcer-related 

background pain 

The analysis of factors associated with moderate to severe ulcer-related pain showed that 

female gender, older age, and more severe insomnia symptoms were associated with 
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moderate to severe pain (Paper II). The association between female gender and pain in 

persons with CLUs is supported by previous research (Guarnera et al., 2007), and the 

association between higher age and insomnia symptoms with more severe pain is 

supported by previous research in the general population (Mills et al., 2019). Surprisingly, 

we also found that having better health status enhanced the risk of having moderate to 

severe ulcer-related background pain. The interaction found between health status and 

insomnia symptoms further demonstrates that sleep quality has a modifying effect on 

health status.  

The relationship between gender, age, insomnia, health status and pain is complex. All 

pain, including ulcer-related pain, is a biopsychosocial phenomenon in which biological, 

psychological and social factors interact dynamically with each other (Gatchel et al., 

2007). Hence, pain and health status can have a bi-directional relationship. While pain 

can be affected by a person’s health status, pain can also be a stressor that exceeds 

normal coping strategies, which may lead to disability and reduced health status (Wahl 

et al., 2009). Similarly, the relation between pain and sleep also appears to be bi-

directional. Pain may influence a person’s ability to sleep and impair sleep quality. In turn, 

lack of sleep or poor sleep can worsen a person’s pain perception, making it even more 

difficult for them to sleep and/or sleep well (Upton & Andrews, 2013). In Paper II, we 

hypothesize that diminished health status has such great impact on a person’s life that 

the insomnia symptoms become secondary. However, this intricate relationship between 

health status, sleep and pain needs to be explored further in future research.   

The findings from Paper II indicate that health care providers should pay particular 

attention to persons at greater risk of having moderate to severe ulcer-related 

background pain, such as older females with insomnia symptoms and good perceived 

health status. However, the proposed model only explains a small part of the variance in 

the sample, and we did not find the association between pain and wound-specific 

biological factors that has been found by other researchers (Domigues et al., 2016; 

Guarnera et al., 2007; Paul, 2013). The evidence on factors associated with ulcer-related 

pain thus remains inconclusive. Nevertheless, these findings also support the need for 



Leren: Ulcer-related background pain  

___
58 

holistic pain assessment of all persons presenting with ulcer-related background pain. 

The complexity in the interactions between different biopsychosocial factors—such as 

the interaction between sleep and health status when it comes to ulcer-related pain—

further demonstrates the need for individual biopsychosocial assessment of all persons 

presenting with CLUs, to identify those in need of pain management.  

6.3 Management of ulcer-related background pain 

The findings pertaining to pain management demonstrated that few participants had 

been prescribed analgesics specifically for ulcer-related pain. Additionally, the 

respondents reported that the pain interventions or medications provided a mean pain 

relief of less than 50%. Suboptimal pain relief was also demonstrated in a recent study on 

multidimensional pain characteristics in patients with CVLUs, in which 62% reported that 

only some pain was relieved by previous pain treatment (Kim et al., 2021). Concerningly, 

the lack of treatment and poor treatment effects indicate that most patients do not 

receive individualized pain management for their ulcer-related pain. 

Barriers to optimal pain management have not yet been explored in wound care, 

specifically. However, in the literature on chronic pain, known barriers are classified as 

health care system-related, caregiver-related or patient-related (Zuccaro, 2012). In 

Norwegian wound care services, one health care system-related barrier might be the 

organization of wound care itself. The organization (described in Chapter 2.3), where 

many persons with CLUs receive health care on multiple levels and by various health care 

professionals, might result in fragmented responsibility for central aspects of care such 

as pain management. A typical example is that home-care nurses do not have 

prescription rights, and hence are unable to initiate and administer analgesics without 

the doctor’s approval. This system barrier is supported by a survey in the United Kingdom 

that showed that practitioners (mainly nurses) caring for persons with CLUs had limited 

therapeutic analgesic options (Atkin & Martin, 2020). Interestingly, ulcer-related pain was 

recognized as one of the top educational priorities by wound care experts (Cowman et 
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al., 2012). However, when wound care professionals were asked, ulcer-related pain was 

not recognized as an uncertainty—defined as an aspect of wound care where the wound 

care professionals were not sure of the best way to proceed (Gray et al., 2017). This 

seeming lack of uncertainty might be a result of the fragmented care for persons with 

CLUs, as mentioned above. This fragmented care may in turn result in a lack of 

responsibility. Moreover, if ulcer-related pain is not seen as the health care providers’ 

responsibility, the health care provider presumably does not feel uncertainty.    

Another potential barrier for ulcer pain management is lack of time, which is related to 

both the health care system and the caregiver (Al-Mahrezi, 2017). When spending time 

in the outpatient wound clinics, I observed a heavy workload and lack of time that may 

have affected pain assessment and pain management. A heavy workload has been 

described in other studies (Gray et al., 2019). If the health care provider experiences a 

lack of time, they likely prioritize the tasks considered most important—in wound care, 

such tasks are typically wound cleaning and dressing. This could mean that pain 

management is not necessarily considered unimportant, but simply cannot be prioritized. 

Another important and common patient-related barrier in pain management found in the 

present study was non-adherence to pain management. In fact, one out of four 

participants reported some form of non-adherence; and, when asked to state reasons for 

non-adherence specifically to prescribed analgesics, the participants described well-

known patient-related barriers such as fear of adverse effects (Paper III, p. 13). Based on 

these findings, in Paper III, we briefly discussed potential reasons such as intermittent 

pain, adverse effects, being afraid of addiction or believing that analgesics should only be 

used when pain is unbearable (Paper III, page 17). Potential barriers to pain management 

in wound care thus need to be explored in detail in future research and addressed in 

clinical practice.  

As previously mentioned, the attributes of the care provider and the attributes of the 

care context need to be considered to provide person-centred processes that result in 

person-centred outcomes. Some of the barriers to pain management noted above are 

related to the attributes of the care provider (i.e., prerequisites), such as being 
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professionally competent and being able to demonstrate clarity of beliefs and values. 

Knowledge about ulcer-related background pain may increase the care provider’s ability 

to provide holistic care for persons with CLUs, and it may help alter the staff’s beliefs and 

values pertaining to the need for a more holistic approach to their care. Further, 

important pain management barriers are also related to the care context or the 

organization of care. As noted earlier, the organization of wound care in Norway is 

fragmented and (arguably) disease-oriented (cf. Chapter 2.1.3). At the organizational or 

system level of care, integrated models of PCC are based on the coordination of services 

and elimination of care silos (Santana et al., 2018). In Norway, hospitals are obligated to 

appoint patient care coordinators for patients requiring complex or long-term 

coordinated services to secure continuity of care in the individual patient trajectory 

(Helsedirektoratet, 2013). One can easily argue that many persons with CLUs need such 

coordinated services. Many already receive care from multiple treatment units and 

professionals. In addition, as discussed further below, there may be a need for referrals 

to pain specialist or interdisciplinary pain units. If care coordinators can reduce 

fragmentation and enhance integration, this may result in more efficient services and 

support the delivery of health services across the continuum of care. Alternatively, given 

the extent of the problem, wound care clinics might have to consider integrating pain 

specialists in wound care. While interdisciplinary collaboration is already considered 

essential for improved wound care outcomes (Dailey, 2005), to my knowledge, pain 

specialists are not recognized as part of this collaboration since it is largely focused on 

wound management.   

 

6.4 Holistic approach to ulcer-related pain 

As reported in Papers II and III (Tables 1 and 2), the participants in the clinical study had 

complex health conditions. The majority of the participants were older adults, which is 

consistent with findings from previous studies (Guest et al., 2018; Bui, 2019). In older 

adults, wounds are usually caused by a decline in more than one domain of function 

(Gould et al., 2020). Research has further demonstrated that frailty is prevalent in older 
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adults in wound care, and that degree of frailty is correlated with wound healing and 

healing time (Espaulella-Ferrer et al., 2021). Frailty represents a global syndrome of 

decreased physiologic reserves which lead to increased vulnerability to adverse health 

outcomes (Clegg et al., 2013). Most of the participants in the clinical study had multiple 

comorbidities, their overall health status was poor, many reported insomnia symptoms, 

the mean duration of the CLUs were substantial and many of the participants had 

experienced reoccurrence of ulcers. In addition, many of the participants lived alone, 

which could contribute to increased social isolation. We do not know whether persons 

receiving wound care in specialized wound clinics in Norway are significantly different 

from those receiving care only through homecare or from the GP or those who self-care. 

An Australian study that compared persons receiving wound management through 

homecare and wound clinics found several differences between the two groups. The 

most important one was that persons receiving homecare services had a greater number 

of risk factors for delayed healing (Ogrin et al., 2021). Hence, the complexity 

demonstrated in the studies in this thesis might be even more profound in persons 

receiving homecare nursing. Further, the range and SD in the demographic and clinical 

variables of the clinical study, together with the variation in pain characteristics, indicate 

great heterogeneity. Research demonstrates that older adults are an especially 

heterogeneous group, differing in their perceptions and needs, interest in their own 

health and ability to participate in medical decisions (Bastiaens et al., 2007). This should 

serve as a reminder of the heterogeneity of persons with CLUs. 

The complexity and heterogeneity in demographic variables identified in this project 

strengthen the evidence pointing towards CLUs being complex health conditions (Bui, 

2019). This complexity is further exacerbated by challenges with ulcer-related pain. The 

main issue studied in this thesis—namely, ulcer-related background pain—is arguably 

complex (as previously discussed). In addition, one must take into consideration that 

dressing-related pain is frequently a concomitant problem (Price et al., 2008) that further 

complicates the care. This complexity and heterogeneity clearly indicate the need for a 

holistic approach in wound care—one that considers all aspects and potential challenges 

concerning persons living with CLUs.  
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Due to the complexity of persons with CLUs and the complexity and duration of pain, the 

management of ulcer-related background pain can be challenging. Pain management 

consists of assessment, planning, treatment, evaluation and reassessment of pain (IASP, 

2020); as previously mentioned, nurses play an important role in this respect. However, 

if the management of ulcer-related background pain is especially challenging, and 

management is not successful, nurses and other health care workers providing wound 

care should consider referring the person to pain specialists and/or interdisciplinary pain 

clinics. 

 

6.5 Methodological considerations  

A systematic review and a descriptive clinical study were carried out in this PhD project. 

The systematic review provided a synthesis of the existing research, while the clinical 

observational study generated new and updated knowledge on background pain in 

persons with CLUs. The two research methods used in the study were thoroughly 

designed and meticulously carried out, as well as appropriate for answering the research 

questions. The methodological strengths and limitations will be illuminated and discussed 

in the following. 

The biopsychosocial model of pain and the theory of PCC informed the development of 

this PhD project and guided the formation of research questions and the selection of 

variables, in both the systematic review and the clinical study. The findings provide 

important knowledge about the experience of ulcer-related background pain, and include 

findings pertaining to biological and psychological factors, as well as sociocultural factors. 

The sociocultural component of pain is scarcely covered in commonly used pain and QoL 

measures. Although the MPQ assesses pain as a multidimensional phenomenon (Melzak, 

1975), the SF-MPQ does not pose questions about the sociocultural aspects of pain. 

Similarly, the BPI only covers this aspect by including the pain interference item ‘relation 

with others’. As a consequence, the sociocultural aspect of ulcer-related background pain 

was described in this study only to a limited extent. Furthermore, the sample size also 
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prevented us from including sociodemographic variables in the regression analysis (Paper 

II). We were therefore unable to explore the association between such variables and 

ulcer-related background pain. Hence, future studies should describe and explore —in 

detail— sociocultural factors related to ulcer-related background pain.  

In our data collection for the systematic review, we used a broad search strategy to 

capture as many relevant studies as possible. By imposing strict selection criteria, we 

sought to limit the impact of clinical heterogeneity, hence strengthening the quality of 

our results. Further, to be included, eligible studies had to meet the MMAT’s strict 

methodological quality criteria. As described in Paper I (p. 468), we initially set out to use 

a systematic, mixed-studies review methodology, including studies with diverse research 

designs. Hence, the MMAT was used to assess the quality of eligible studies. Despite our 

decision to only include quantitative studies, we did not change the appraisal tool. We 

did not consider this mixed-methods tool to pose a quality problem, as the assessment 

criteria are as comprehensive as other similar tools used exclusively for quantitative 

methods. In combination with our use of PRISMA guidelines, these methodological 

considerations ensured that we obtained the best available research data to explore the 

prevalence and characteristics of ulcer-related background pain in persons with CVLUs. 

A strength of the clinical study is the consecutive sampling we employed. Consecutive 

recruitment means that all persons treated at the outpatient clinics who met the 

eligibility criteria over a specific period (here, predefined days when the recruiter was 

present at the outpatient clinics) were recruited (Polit & Beck, 2017). Although 

considered non-probability sampling, consecutive sampling is regarded as a better 

approach than convenience sampling, as it provides structure and thus additional rigour, 

in that it includes all persons who are accessible within the defined study time period 

(Mathieson, 2014; Thewes et al., 2018). Furthermore, consecutive sampling in a clinical 

setting (like that in this project) provides insight into the number of eligible persons, 

enabling calculation of an accurate response rate (Thewes et al., 2018). In this project, I 

performed all recruitment, avoiding the potential recruitment bias frequently seen when 

clinicians invite participants (e.g., greater focus on medical problems and lack of clinician 
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engagement) (Thewes et al., 2018). Although time-consuming, consecutive sampling was 

considered the best sampling strategy for the purpose of exploring ulcer-related 

background pain and management, given the limited availability of eligible participants.  

Data must be collected from a representative sample of persons with CLUs in order to 

run inference statistics and generalize the findings to the patient population. In the 

clinical study, we recruited a sample of persons with CLUs receiving care at the selected 

outpatient clinics. There is no available research or national guidelines on the 

organization of wound care in Norway (Heiberg & Langøen, 2019), resulting in 

uncertainties about differences between persons referred to and treated in wound care 

clinics, by clinical specialists, and persons treated in primary care by homecare nurses or 

GPs. To account for potential differences, we originally set out to recruit participants from 

both specialist and primary care settings. However, the process of obtaining permission 

from the data protection officer (personvernombud) for primary care in the municipalities 

was challenging. One data protection officer explained that the reason for the tedious 

permission process was the introduction of the European Union’s General Data 

Protection Regulation (Personopplysningsloven, 2018), which the municipalities were 

unsure how to interpret. After a long and time-consuming process, we decided to focus 

on the already established data collection in the outpatient wound care clinics, resulting 

in a more homogenous recruitment setting. However, from our knowledge about the 

organization of wound care in Norway, many of those receiving care at outpatient wound 

clinics also receive homecare nursing. Further, inclusion from additional outpatient clinics 

would have been preferrable: This would have provided results that could be more 

generalizable to the population by ensuring diversity more closely related to the 

population. However, given the time-consuming data collection, it was difficult to find 

the time and resources within the scope of a PhD project to include participants from 

more outpatient clinics. While this could have been solved by asking clinicians to 

contribute to the data collection, in addition to the potential recruitment bias noted 

above, such a change in the design could also have increased the number of non-

responders, as personally distributed questionnaires more often achieve good response 

rates (Polit & Beck, 2017). Nevertheless, the response rate in the present study was good, 
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the included participants contributed to a rich data set, and the sample was sufficient to 

provide answers to the research questions.  

Furthermore, we chose to only recruit persons who were able to understand and read 

Norwegian and had no comprehension difficulties. By choosing this inclusion criteria we 

did not adhere to the new definition of pain, which clearly highlights that a person does 

not need to be able to express pain to experience pain. However, as previously 

mentioned, pain assessment in persons who are unable to self-report calls for different 

pain assessment methods (Herr et al., 2011). We were unable to include this form of 

assessment in this clinical study; research on ulcer-related pain in persons who are unable 

to self-report should therefore be prioritized in future studies.  

Non-response in cross-sectional studies is a well-known challenge (Sedgwick, 2015). The 

response rate of 69% for the self-report questionnaires in the present study should be 

considered good, given the sample’s advanced age and serious health conditions. A 

decreased response rate in older adults due to visual and sensory disorders, fatigue and 

the impact of multiple comorbidities have been reported (Selmer, 2003). In addition, the 

fact that we did not register those who refused to participate in the study represents a 

limitation, as this makes it impossible to assess selection bias. A potential selection bias 

in this study might be a bias towards relatively healthy participants. This is a recognized 

challenge (Hébert, 1996) and is difficult to avoid, as older adults who are frailer might 

have more trouble filling in the questionnaires. To reduce the risk of this form of selection 

bias, we selected variables and questionnaires with this in mind, ensuring a short and 

easily comprehensible questionnaire battery.  

A combination of methods and tools were used to collect data in the clinical study, such 

as a screening interview, clinical assessments and self-report questionnaires, including a 

number of validated instruments. The use of data from patients’ self-report and clinicians’ 

assessment contributed to a more comprehensive approach to the exploration of ulcer-

related background pain. The instruments used to assess pain intensity, quality 

descriptors of pain, pain interference, temporal fluctuations, health status and insomnia 

symptoms are all considered valid measures of the represented construct (cf. Chapter 
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5.3.3). Most instruments have been used in previous CLU studies but have not been 

validated specifically for use in persons with CLUs. Note that the instruments assessing 

pain (the BPI and SF-MPQ) were linguistically adjusted in the present study to ensure 

assessment of aspects of ulcer-related background pain (the adjustments are described 

in Chapter 4.3.4). In general, changes made to a questionnaire may affect the validity of 

the tool. However, the adjustments made in the present study were minor, and were 

considered by the research group not to pose a considerable threat to the tool’s validity. 

Adjustments were also discussed with and supported by the researcher responsible for 

the Norwegian SF-MPQ. However, the MD Anderson Cancer Center, who is responsible 

for the BPI, did not reply to our inquiries regarding the adjustments. Nevertheless, we 

believe that the changes strengthened the quality of the data obtained, since these 

specifications ensured that the participants provided answers that reflected 

characteristics of their ulcer-related pain rather than those of other painful conditions, 

which indeed were prevalent in the sample.  

Concerning the reliability of the questionnaires, Cronbach’s α was employed as an 

estimate for internal reliability (cf. Chapter 5.4.4). The Cronbach’s α for the SF-MPQ, BPI 

and ISI were all high and considered to indicate good consistency between the items 

comprising the questionnaire (0.9 for all instruments) (Pallant, 2017). However, since the 

results were at tangent with the Cronbach’s α level of redundancy of items (0.9) (Pallant, 

2017), the questionnaires should be evaluated for overlapping questions and the need to 

reduce items. Further, consistency in the data collection was ensured by one person 

conducting all screening interviews and clinical tests (Polit & Beck, 2017). Initially, and 

before beginning data collection, we considered including more instruments to provide 

insight into even more aspects of the complexity related to the person, the pain 

experience and the ulcer. However, we considered it of utmost importance to reduce the 

burden of participation for the participants. This was an ethical consideration and 

especially important given the existing knowledge about the age and frailty of the 

population under study. By limiting the number of variables, we reduced the burden of 

participation to a minimum, which was important to ensure that participants were not 

exhausted. This approach likely also enhanced completion of questionnaires, and 
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presumably prevented missing data in the self-report questionnaires. In addition, we 

considered it important to use simple and effective measures that can easily be 

integrated in clinical practice. Hence, the number and types of variables included in the 

study were carefully considered to enhance the quality of the data. 

In addition, and importantly, the assessment method and instruments used to gather 

data in this project are simple to use and easily available for clinicians. This means that 

the method should be considered relevant to use in assessment of ulcer-related pain, 

both in future studies and in clinical practice. The method provides comprehensive 

information about the characteristics, impact and management of ulcer-related pain: This 

information should be considered relevant when assessing pain, and when initiating and 

evaluating management (cf. Chapter 2.2.3).  
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7 Conclusion 

The studies in this thesis have demonstrated that background pain is a prevalent 

symptom in persons with CLUs. The findings demonstrate that approximately 60% of 

persons experiencing ulcer-related background pain report moderate to severe pain 

intensity and that pain interferes with daily function, suggesting that this is a significant 

and interfering problem. The heterogeneity and variation in the pain characteristics 

described confirm the complexity of ulcer-related background pain and give support to 

the importance of thorough pain assessment in all persons reporting ulcer-related 

background pain. This thesis further suggests that background pain is still undertreated 

in person with CLUs, despite heightened awareness of and clinical advantages in pain 

management over the last several decades. Moreover, this indicates that persons with 

CLUs may need a variety of medical and non-medical treatment options, and that 

interdisciplinary management might be needed.  

 

7.1 Implications for clinical practice 

This thesis provides evidence of the prevalence of ulcer-related background pain in 

persons with CLUs receiving wound care in outpatient clinics in Norway. Further, a 

comprehensive description of characteristics of ulcer-related background pain is 

provided. Such a description can provide useful epidemiological information for planning 

health care services and for educating health care professionals. The findings can further 

inform clinical practice on the importance of recognizing ulcer-related background pain. 

This recognition can play a vital role in providing holistic management of CLUs, improving 

patients’ QoL, reducing the symptom burden and potentially improve wound healing.  

PCC is a guiding principle in the organization of care (WHO, 2013). According to the 

Person-Centred Practice Framework (McCance & McCormack, 2016), one must first 

consider prerequisites and the care environment in order to facilitate a PCC process and 

to deliver person-centred outcomes for patients with CLUs. It is my opinion that 
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knowledge generated in this thesis is essential when considering prerequisites and the 

care environment in wound care. Knowledge about the method used and the findings 

can make wound care providers more competent, and can support their ability to 

demonstrate clarity of beliefs and values. More specifically, the pain assessment method 

in this thesis can be used in clinical practice to improve pain assessment. Furthermore, 

knowledge of characteristics and factors associated with ulcer-related pain can enhance 

the staff’s ability to choose the most appropriate pain management, and it can help alter 

the staff’s beliefs and values pertaining to the need for a more holistic approach when 

encountering persons with CLUs.  

Increased knowledge may also stimulate change at an organizational level by provoking 

a shift in focus—from a uniform biomedical focus on wound healing to a 

multidimensional focus on the consequences of living with a persistent ulcer. This thesis 

demonstrates the complexity of ulcer-related background pain in particular and confirms 

the complexity of persons with CLUs in general. This complexity challenges both the 

health care system and care delivery. Caring for persons with CLUs should involve 

interpersonal and interdisciplinary collaboration. The evidence from this thesis can assist 

policy-makers and health care organizers in implementing PCC strategies and enhancing 

collaboration between different health care specialists. Finally, the knowledge provided 

in this thesis should be used to inform and prepare future health care professionals in 

order to improve practice.  

This project thus provides knowledge needed in the prerequisite and care environment 

constructs of the Person-Centred Practice Framework. Hopefully, the findings may 

contribute to an improved and more person-centred health service for persons with 

CLUs.  
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7.2 Concluding remarks and future research 

The results presented in this thesis can be used as a starting point for further research 

and investigation into ulcer-related pain, filling a crucial knowledge gap in the literature. 

Within the previous chapters, in the discussion of this thesis, and in the three separate 

papers, recommendations for future research are suggested. I have presented ways in 

which the findings may be built upon, and I have outlined shortcomings of this project 

that should be explored further in future research.  

This thesis provides new knowledge on factors associated with moderate to severe ulcer-

related pain. However, due to the cross-sectional design, we were unable to establish 

causal relationships, and the intricate relationship between pain, health status and sleep 

requires further investigation. Furthermore, even though we sought to include biological, 

psychological and sociocultural variables in our exploration of ulcer-related background 

pain, a more detailed exploration of sociocultural factors is needed (cf. Chapter 6.5). 

The findings in this thesis further indicate that current management of ulcer-related 

background pain is not successful, indicating a need for further research on the effect of 

pain management in wound care. In addition, research is also needed on holistic 

interventions aimed at improving wound care in order to minimize pain, and to improve 

pain management. Such interventions should be guided by the principles of PCC. 

Furthermore, interdisciplinary collaboration and the use of tele-health might be a 

promising venue in this regard.  

However, we have also built upon our own research. For instance, in our review of the 

literature, we found that researchers do not use standardized methods to assess CVLUs 

and core outcome measures such as pain. Hence, there is a need for valid and 

standardized assessment methods. In addition, the variation in pain intensity identified 

in the systematic review calls for a shift in focus from mean pain values to variation and 

subgroup analyses. In the clinical study, we provided an extensive but easily feasible 

method to assess pain in clinical studies on persons with CLUs; moreover, we 

demonstrated clinically relevant analyses to provide information on subgroups (such as 
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persons with moderate to severe ulcer-related pain). However, the method has some 

limitations (cf. Chapter 6.5), and further validation is needed.  Overall, the results from 

this study provide insight into challenges in wound pain care and can be used to improve 

wound care in general, as well as pain management in wound care specifically. Persons 

with CLUs can benefit from the results of this study, as it may lead to better identification 

and management of their pain. Hence, persons with CLUs, clinicians, researchers and the 

health care system alike may benefit from the findings of this research project. 
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Page Line Original Text Corrected text 

V 12 Leren, L., Eide, H., Johansen, E. 

A., Jelnes, R. & Ljoså, T. M. 

(2020). 

Leren, L., Eide, H., Johansen, E. A., 

Jelnes, R. & Ljoså, T. M. (2021). 

25 11 … have multiple causes (cf. 

Chapter 2.1.1) The emphasis on 

ulcer diagnosis … 

… have multiple causes (cf. 
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ulcer diagnosis … 

25 13 The focus if this PhD project is 

on pain … 

The focus in this PhD project is on 

pain … 

64 10 … differences between persons 

referred to and treated in 

wound care clinics by clinical 

specialists and persons treated 
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nurses or GPs. 
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and persons treated in primary 
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65 15-16 In addition, that we did not 

register those who refused to 

participate in the study 

represents … 

In addition, the fact that we did 
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Abstract

Pain is a serious problem for patients with leg ulcers. Research mainly focuses

on dressing-related pain; however, chronic background pain may be just as

devastating. Our main objective was to describe the prevalence and character-

istics of wound-related background pain in persons with chronic venous leg

ulcers. We performed a systematic review to synthesise data from quantitative

studies. Studies were eligible if they reported original baseline- or cross-

sectional data on background pain in chronic venous leg ulcers. The initial sea-

rch identified 2454 publications. We included 36 descriptive and effect studies.

The pooled prevalence of wound-related background pain (from 10 studies)

was 80% (95% CI 65-92%). The mean pain intensity score (from 27 studies) was

4 (0-10 numeric rating scale) (95% CI 3.4-4.5). Other pain characteristics could

not be synthesised. We identified few sufficiently high-quality studies on prev-

alence and intensity of wound-related background pain in patients with

chronic venous leg ulcers. Four of five persons experience mild to moderate

pain. Because of poor quality of pain assessment and report, we believe that

the available research does not provide a sufficiently nuanced understanding

of background pain in this patient group.

KEYWORD S

pain, systematic review, venous leg ulcer

1 | INTRODUCTION

Pain experienced by people with chronic venous leg
ulcers (CVLUs) is complex. In a consensus document, the
World Union of Wound Healing Society (2004) proposed
the terms background, incident, procedural, and opera-
tive pain to describe both the types and causes of wound-
related pain. The background pain is caused by the
underlying pathology of the leg ulceration and the wound
itself. Various daily activities can cause incident pain.

The wound treatment causes procedural or operative
pain, as well as complications such as skin irritation.1

Furthermore, wound-related pain can be classified as
acute or chronic, nociceptive or neuropathic.2-4 Wound-
related pain is a complex symptom, and patients with
persistent leg ulcers often experience multiple types of
pain from their ulcer, making this type of pain particu-
larly complex.5

Approximately 1% to 2% of the population in western
countries suffer from chronic leg ulcers,6-8 and CVLUs
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account for 70% to 90% of lower leg ulcers.9 CVLUs are
defined as an open lesion between the knee and the
ankle joint that remains unhealed for at least 30 days and
occurs in the presence of venous disease.5 Peak preva-
lence of CVLUs occurs in the age group 60 to 80 years,9

and the prevalence rate is expected to increase as the
population ages. These ulcers are a particular threat to
older individuals as increased age is a major risk factor
for impaired wound healing.10 CVLUs may take months
or years to heal and are prone to recurrence because the
underlying and wound-provoking factors have not been,
or cannot be, adequately addressed.11 Research shows
that CVLUs have a major negative impact on the persons
living with them. The ulcers cause pain, social isolation,
sleep disturbance, depression, loss of time from work,
and financial costs. These biopsychosocial factors can
have a major negative impact on the patients' perception
of pain.5 Both the wound itself and the wound-related
pain are significant causes of impaired function and qual-
ity of life (QoL).12

Literature searches identify a limited number of high-
quality studies specifically investigating wound-related
pain. The existing literature mainly focuses on pain at
dressing change, and little attention is paid to chronic
background pain. Background pain, sometimes called
basal or baseline pain, is related to the underlying cause
of the wound, local wound factors such as inflammation,
and other related pathologies such as skin irritation. The
pain is felt at rest, when there is no tissue manipulation
or sudden changes in the patient physical condition, and
it may be continuous or intermittent.5 Persistent back-
ground pain at rest and between wound-related proce-
dures might be just as devastating as the procedure-
related pain.13 In this systematic review, we focus on
wound-related background pain. Studies reporting on
procedural or operative pain are not included.

Several studies describe the prevalence and charac-
teristics of pain in relation to CVLUs. However, with
prevalence rates varying from 46% up to 100%,14-16 it
is difficult to evaluate the relative impact of pain asso-
ciated with CVLUs. The most frequent pain charac-
teristic described is pain intensity. Other pain
characteristics, such as location of pain, temporal fluc-
tuations of pain intensity, pain interference, and pain
quality descriptors, are less frequently described. In the
wound-healing literature, pain related to CVLUs is
described as constant or intermittent, and pain inten-
sity varies from mild pain to intense pain.17,18 Pain
characteristics are important and necessary factors to
assess when considering pain management and when
evaluating treatments.

To date, little effort has been made to systematically
review these studies to determine the overall prevalence

and characteristics of wound-related background pain.
A lack of information and knowledge about this type of
pain may have negative consequences for wound treat-
ment as it is likely that adequate pain recognition and
management are important in improving both QoL and
adherence to treatment.19 Hence, the purpose of this
review was to synthesise existing studies reporting the
prevalence and characteristics of wound-related back-
ground pain in order to provide a much needed and accu-
rate estimate.

2 | METHODS

2.1 | Aim

Our main objectives were to (a) systematically review the
literature to describe the prevalence of wound-related
background pain in published studies that focus specifi-
cally on CVLUs in samples from both community and
hospital care settings and (b) describe characteristics of
this wound-related background pain (eg, intensity, quali-
ties, location, and temporal fluctuations).

The secondary objectives were to perform a meta-
analysis on pain prevalence and pain characteristics and
to identify factors associated with pain intensity.

2.2 | Design

A systematic review was conducted to synthesise data
from both descriptive and effect studies.20,21 We used a
systematic review methodology, using the guidance of
PRISMA.22 A review protocol was created a priori and

Key Messages

• wound-related background pain may be just as
devastating as the procedure-related pain at
dressing change

• a systematic review identified 36 studies on
prevalence and characteristics of background
wound-related pain

• meta-analysis showed that 80% had wound-
related background pain, with moderate pain
intensity (4/10 numeric rating scale)

• wound-related background pain is a common
and severe symptom that needs to be
recognised in clinical practice and in future
research
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was registered on PROSPERO international prospective
register of systematic reviews (CRD42017056027).

2.3 | Search strategy

A systematic search was performed in the following elec-
tronic bibliographic databases: MEDLINE, EMBASE,
CINAHL, The Cochrane Library (the Cochrane Database
of Systematic Reviews, the Cochrane Central Register of
Controlled Trials [CENTRAL], the Cochrane Methodol-
ogy Register), and The British Nursing Index.

The search strategy included terms relating to differ-
ent wound diagnoses and to pain. A detailed list of search
terms was prepared and adapted to each database. The
list consisted of a combination of medical subject head-
ings (eg, MeSH) and free terms related to pain and ulcers.
Data on pain as a subdomain of QoL were not included.
The complete search strategy is described in Appendix.

We identified additional studies by manually
searching relevant conference proceedings and specialist
journals. The reference lists of all relevant studies and
systematic reviews were hand searched for additional rel-
evant studies.

The search was restricted to studies published between
1st January, 1990 and 31st October, 2017. Searches were re-
run before the final analyses were completed (1st February,
2019) in order to retrieve and include the latest relevant
studies in the review.

2.4 | Changes in protocol

To begin with, we chose a systematic mixed-studies review
method to synthesise data from studies with diverse
research designs.20,21,23 In the present study, we present
the quantitative data obtained from the literature search.24

Furthermore, we initially set out to establish the prev-
alence and characteristics of wound-related pain in per-
sons living with various diagnoses of chronic leg and foot
ulcers. We found a great deal of heterogeneity in the
diagnosis criteria, which made the synthesis of data com-
plex. This led us to narrow the scope further and include
only data on wound-related background pain in persons
with CVLUs. This decision was based on the argument
that CVLUs make up the largest group of patients with
chronic wounds and that the majority of studies focused
on these patients.9

We initially also set out to include studies of all lan-
guages, but we realised that it was too resource-
demanding to translate all abstracts in other languages.
As a result, we decided to include only studies published
in English or Scandinavian languages.

2.5 | Study selection

Two of the authors (L.L. and T.M.L.) independently
assessed titles and abstracts of all potentially relevant
publications identified from the literature search.

Inclusion and exclusion criteria are presented in
Table 1. Pain measures included in generic health-related
QoL instruments were not included as the scope of this
review was wound-related pain. If the same data were
analysed in multiple publications, the publication with
the more complete or more extensive data was included.

The initial search identified 2454 unique publications.
The abstracts were screened, and the inclusion and exclu-
sion criteria were applied. This left 556 articles, of which
another 514 were excluded, resulting in a total of 43 arti-
cles. The updated search identified 164 publications,
which was reduced to 118 after removing duplicates.
After applying inclusion and exclusion criteria, three arti-
cles were included. In the quality assessment, 45 studies
were evaluated, and 9 studies were excluded. A total of
36 studies were included in the synthesis, and 33 of these

TABLE 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Publication
year

Published between
January 1990 and
February 2019

Language English, Scandinavian

Study
design

Effect studies and
descriptive studies
(with cross-sectional,
longitudinal,
prospective/
retrospective design)

Qualitative studies
Case studies/series
Reviews
Conference papers
Discussion papers
Editorials
Consensus documents
Expert opinions
Other non-research
publications

Study
sample

Adult persons
>18 years with
active venous leg
ulcer, duration
>4 weeks

Not reporting on pain in
persons with active
CVLUs separately

Pain data Original self-reported
data on pain
prevalence or pain
characteristics

Pain assessment/
instrument not
defined/described

Insufficient pain report
(eg, only changes in
pain score reported)

Pain as an inclusion
criterion in the study

Procedure-related pain
reports only
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studies presented data eligible for the meta-analyses. The
PRISMA flow diagram in Figure 1 depicts the flow of
information through the different phases of a systematic
review.

2.6 | Quality assessment

Six authors paired up and evaluated the quality of eligi-
ble studies using the Mixed Method Appraisal Tool
MMAT-v2011.25 The tool permits appraisal of studies
across a range of designs, where different sections of
the tools are used for the appraisal of the different
study types.21,26 Hence, each study design is judged
within its methodological domain. The MMAT scores
range from 0% (no criterion is met) to 100% (all four
criteria are met). Disagreement on the score of the
MMAT-v2011 was resolved by discussion among the
authors.

The quality score of nine studies was 0%, and these
studies were thus excluded because of poor methodologi-
cal quality or inadequate report of pain prevalence and
characteristics.

2.7 | Data extraction

One author (L.L.) summarised the study characteristics
and pain findings in a table, and a second author (T.M.
L.) verified this extracted data. The extracted data
included information on author(s), year of publication,
country, study purpose, design, sample characteristics
(eg, sample size, age, gender, and wound duration),
wound diagnostic criteria, data collection methods/
recruitment, and type of pain assessment/report, as well
as pain prevalence and characteristics (ie, intensity, dura-
tion and frequency, location, and quality). In addition,
the respondents' use of pain medication and compression
therapy was extracted.

2.8 | Synthesis of data and analysis

There was a large diversity among the included studies
regarding aim and focus of research. All studies assessed
pain in persons with CVLUs and were considered suffi-
ciently homogenous to provide a meaningful summary.
Only baseline data were extracted from the studies with

3412  articles identified

2454 unique articles

identified and screened 

1898 articles excluded based on  

the inclusion/exclusion criteria 

(table 1)

556 full-text articles 

assessed for eligibility

45 studies included 

958 duplicates removed

514 full-text articles excluded, with reasons:
Wrong study sample (n = 294) 

Insuffic ient pain assessment or report (n = 134)

Pain as inclusion criteria (n = 9) 

Wrong study design or publication type (n = 41)

Language other than English/Scandinavian or 

not retrievable in full text (n = 28)   

The same population had been reported on 

twice/duplicates (n = 8).

9 studies excluded due to 

insufficient quality 

3 articlesincluded after 

updated search

36 studies included in synthesis:

28 effect studies

8 descriptive studies 

33 studies included in  

meta-analysis
FIGURE 1 PRISMA flow

diagram
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repeated measures. The inclusion criteria in effect studies
were generally more detailed than in descriptive studies,
typically resulting in more selected samples with fewer
comorbidities. Therefore, we stratified the analysis by
study design.

In the studies reporting pain intensity, a great varia-
tion of tools (ie, different numeric rating scales [NRS],
different verbal rating scales [VRS], various anchor
points) were used to assess pain intensity. Data were
synthesised using standardised methods for converting
different pain rating scales,27-29 providing an NRS of pain
ranging from 0 to 10. In studies only providing informa-
tion about median pain score and range, mean pain score
and SD were calculated as described by Hozo et al.30

We performed a random-effects meta-analysis overall
and stratified by study design for pain prevalence and
pain intensity. Summary estimates were calculated to
provide pooled estimates of proportion of pain and mean
pain intensities in the included studies31 and were pres-
ented with accompanying 95% confidence intervals (CI).
Heterogeneity between the studies was assessed with
the Q-test, and its magnitude was quantified using the
I-squared measure. This describes the proportion of
the total variation because of heterogeneity rather
than chance. We interpreted a value ≥75% as high
heterogeneity.32

To explore sources of heterogeneity in pain intensity,
we performed univariable random-effects meta-
regression analyses. We considered the following vari-
ables: study design; year of publication; and participant's
age, gender, and wound duration. Meta-regression ana-
lyses were not performed for pain prevalence because of
the small number of publications (n = 10).

We used the forest plot to present the summary esti-
mates overall and stratified by study design. Publication
bias was assessed by Egger's test.

All analyses were conducted using Stata 15.0 (State
College, Texas). The metaprop and the metan commands
were used to perform meta-analysis of the prevalence
data and the intensity data, respectively.

3 | RESULTS

3.1 | Selected studies

The included studies contained original data on pain
prevalence, intensity, and/or characteristics. All these
studies met the minimum quality score criteria of 25% on
the MMAT. Publication year ranged from 1993 to 2018. A
total of 36 studies were included. Ten studies were
descriptive (ie, descriptive survey, registry study), and
26 were effect studies (ie, randomised controlled trials,

non-randomised efficacy studies, prospective uncon-
trolled trials). Detailed descriptions of the included stud-
ies are presented in Table 2.

3.2 | Pain prevalence

Pain prevalence was reported in 10 of the 36 studies. Six
were effect studies (two randomised controlled trials,
three non-randomised efficacy studies, one controlled
randomised prospective study), and four were descriptive
studies (one registry study, three surveys). Four of these
studies were conducted in the United Kingdom, and one
was conducted in each of Czech Republic, Sweden,
Poland, United States, Japan, and Brazil.

Prevalence of pain was determined by self-report in
all included studies, and various tools and descriptions
were used to assess and report pain. “No pain” was used
as a reference point to determine pain prevalence. The
prevalence ranged from 46.3% to 100%. The pooled esti-
mated proportion was 80% (ES 0.80 [95% CI 0.65-0.92]),
with high heterogeneity (I-squared 96.5%). Subgroup
analysis by design demonstrated a higher proportion in
effect studies (90%) compared with descriptive studies
(60%), both with high heterogeneity. The meta-analysis
of the prevalence of background wound-related pain is
illustrated in the forest plot in Figure 2.

3.3 | Pain intensity

Pain intensity was reported in 27 of the included studies.
Three of these studies were descriptive studies, while
24 were effect studies (ie, randomised controlled trials
and non-randomised efficacy studies). The studies were
conducted in 13 different countries spread over four con-
tinents (Table 1). The mean age of most of the patient
samples ranged from 50.3 to 74.6 years. One study48

reported on a noticeably younger sample with a mean
age of 38 years.

The mean pain intensity scores ranged from 2.3 to 6.6
(all converted to NRS 0–10). The overall pooled estimate
of mean pain intensity was 4.0 (CI 95% 3.5, 4.5), with
high heterogeneity. Subgroup analysis showed similar
pooled estimates of mean pain intensity in effect studies
(4.0) and in descriptive studies (3.8), both with high het-
erogeneity. The meta-analysis of the intensity of back-
ground wound-related pain is illustrated in the forest plot
in Figure 3.

The meta-regression showed that there was an associ-
ation between the observed effect size and the mean age
of participants in the studies; for each year increase in
age, the mean pain intensity decreased by 0.09 (P = .005).
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TABLE 3 Pain characteristics not included in the meta-analysis

Author(s),
Year
Sample size Measures Pain intensity Pain quality Pain pattern

Pain
interference

Morell et al,
199834

N = 233

SF-MPQ Pain rating index (mean):
Sensory (0-33): 9.1
Affective (0-12): 2.0
Number of words chosen
(0-15): 5.5

Cameron et al,
200540 N = 35

VRS (6 items)
MPQ modified
version

Percentage of sample
reporting graded
pain intensity:

None: 14.3%
Mild: 36.4%
Uncomfortable: 20.2%
Distressing: 11.3%
Horrible: 14.5%
Excruciating: 3.3%

Benigni et al,
200741 N = 33

VRS (minor,
moderate,
intense, very
intense)

Percentage of sample
reporting graded
pain intensity:

Minor: 18% (n = 6)
Moderate: 37% (n = 12)
Intense: 40% (n = 13)
Very intense: 6% (n = 2)

Percentage of sample
reporting various
degrees of
spontaneous pain at
baseline:

Absent: 10% (n = 4)
Minor: 19% (n = 4)
Moderate: 38%
(n = 16)

Intense: 33% (n = 14)
Experience of previous
treatment with
compression
bandages:

81% (n = 33) had
experienced pain,
which was “intense”
in 40% (n = 13)

Closs et al,
200863 N = 79

NRS (0-5) MPQ Average rating of pain
intensity (median):

Average pain = 1
Worst pain = 2
Least pain = 0,5
Pain now = 0

MPQ pain rating index
(mean ± SD):

17 ± 5
Number of words chosen
(mean ± SD): 7 ± 5

Percentage of patients
using the following
pain sensory pain
descriptors:

Itchy: 50%
Tender: 43%
Throbbing 37%
Burning: 33%
Stinging: 33%

Wong et al,
201247

N = 321

BPI Pain interference
(mean ± SD):
3.3 ± 2.5

Eusen et al,
201664 N = 81

DN4 Percentage of sample
having neuropathic
pain: 57.1%

(Continues)
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Year of publication, gender distribution, and mean ulcer
duration were not statistically significantly associated
with mean pain intensity.

We found no significant indication of publication bias
(Egger's test P = .34).

3.4 | Other pain characteristics

Information on pain characteristics was diverse and
sparse. Therefore, a synthesis of wound pain characteris-
tics (other than pain intensity) was not plausible. We pre-
sent these studies' findings in Table 3 and describe them
in a narrative way in the following. Seven studies
reported on pain characteristics other than pain intensity.
Three studies reported on characteristics assessed with
the McGill Pain Questionnaire (MPQ), and one study
used the neuropathic pain questionnaire Douleur

Neuropathique 4 (DN4). One study reported on pain
interference from the Brief Pain Inventory (BPI), and one
reported on pain interference with sleep. One study
reported on the temporal pattern of pain, without
describing the means of assessment. Some studies
reported pain intensity in a way that made it improper to
include the data in the meta-analysis. Most of these
excluded studies reported pain intensity corresponding to
mild to moderate,40,63 which is similar to results found in
the studies included in the meta-analysis. Note that one
excluded study41 report a high prevalence (40%) of
intense pain.

4 | DISCUSSION

To our knowledge, this is the first study attempting to
synthesise prevalence and characteristics of wound-

TABLE 3 (Continued)

Author(s),
Year
Sample size Measures Pain intensity Pain quality Pain pattern

Pain
interference

Goto et al,
201661 N = 13

SF-MPQ2 Scores on the SF-MPQ-2
scale
(median and
interquartile range):

Continuous pain: 18.5
(6.5–30.0)

Intermittent pain: 11.5
(0.0–28.5)

Neuropathic pain: 13.5
(3.0–22.3)

Affective descriptors: 0.0
(0.0–10.0)

Total pain score: 54.0
(13.3–78.5)

Hellström et al,
201662

N = 763

38% of those
reporting pain
also reported
pain
interference
with sleep

Salome and
Ferreira
(2018)15

N = 90

MPQ
NPS classified as:
absence (0),
mild (0–3),
moderate (4–6),
intense (7–10),
pain

Moderate pain: 53.3%
Intense pain: 46.7%
Percentages of descriptors
used (MPQ):

None: 8.9%
Sensory: 60%
Affective: 51.1%
Evaluative: 27.8%
Miscellaneous: 32.2%

Abbreviations: BPI, Brief pain inventory, DN4, DN4 Questionnaire (neuropathic pain questionnaire); MPQ, McGill Pain; NRS, Numeric Rating Scale,
SF-MPQ2, Short form McGill Pain Questionnaire-2, VRS, Verbal Rating Scale.
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related background pain in persons with CVLU. The
main findings in the present study suggest that as many
as 80% of persons with CVLU have wound-related back-
ground pain. These patients report having mild to moder-
ate pain intensity on average. Other characteristics of
wound-related pain were not possible to synthesise from
available research.

4.1 | Prevalence of wound-related pain

The prevalence of wound-related background pain in the
studies included in this meta-analysis varies from 46% to
100%.14,15,65 Possible reasons for this large variety of pain
prevalence may be related to different research methods
(eg, assess, report, define, and classify pain) that provide
either lower or higher prevalence rates among studies. In
the present meta-analysis, we excluded a number of stud-
ies because of such methodological inconsistencies that
we believe contribute to an even greater variety of pain
prevalence rates.

On one hand, lower estimates may occur as a result
of the chosen pain assessment method. For instance,
research shows that staff-administered instruments pro-
vide lower pain prevalence rates compared with oral or
written self-report instruments.66 Lower estimates may
also occur because studies apply different definitions of
pain. In some studies, no pain was defined as 3 or less
(NRS 0–10), providing lower and faulty pain prevalence
rates as they excluded patients with mild pain. Further-
more, studies only reporting on one type of pain, such as
neuropathic pain,64 likely under-report pain prevalence
because they do not account for the fact that the patients
may just as well have nociceptive or inflammatory pain,
without a neuropathic component.

On the other hand, falsified high pain prevalence
rates may occur when researchers do not explicitly assess
wound-related pain. With general pain questions, the
respondents may report pain caused by other pathologies.
Therefore, studies that assessed pain with health-related
QoL measures (eg, EQ-5d, SF-36) were excluded in this
meta-analysis as it is likely that the patients report pain
other than wound-related pain. However, even though
all included studies imply that the pain reported is
wound-related pain, it is not always clear if the patients
have been explicitly asked about wound-related pain, and
the patients do not report other frequent conditions such
as musculoskeletal pain.

An additional interesting finding related to the preva-
lence of wound-related pain is the significantly larger
prevalence rates reported by the effect studies compared
with the descriptive studies. This was a somewhat sur-
prising finding as the inclusion and exclusion criteria in

the effect studies are generally stricter. This rigour may
result in study samples that are healthier with fewer com-
orbidities, possibly leading to a lower pain prevalence.
However, the strict selection of participants in the effect
studies may also lead to study samples with more severe
or larger wounds, potentially increasing the pain preva-
lence rates. Note that the number of studies included in
this meta-analysis was small, with just six effect studies
and four descriptive studies. Therefore, the variation of
pain prevalence might also be the result of chance.

4.2 | Intensity of wound-related pain

The second main finding in this meta-analysis is the
mean pain intensity of background wound-related pain
of 4 (NRS 0–10), which is equivalent to mild to moderate
pain.67 Note that persons with mild to moderate pain
usually do not need pain management. The finding of
low pain intensity levels in this meta-analysis is surpris-
ing, considering that QoL studies show that pain may be
the most bothersome symptom of having a CVLU.68-70

A number of methodological factors may explain the dis-
crepancies reported in the research literature. First, it is
important to recognise the great variation in pain inten-
sity (ie, standard deviations, interquartile ranges, etc.)
reported within the different studies. We believe it is
more relevant to look at the percentage share of the
patient samples experiencing moderate to severe pain
rather than mean values of pain intensities. Future stud-
ies should rather report pain characteristics and evaluate
treatment effects based on pain intensity in these
subgroups.

Second, another main concern regarding the low pain
intensity reported in the literature is that few studies
report pain prevalence. Furthermore, many studies do
not inform whether they calculate the mean pain inten-
sity score of only those patients who have pain (ie, score
greater than 0 on the NRS) or include all patients in their
intensity calculations regardless the pain score (ie, NRS
0 to the highest score). If the latter scenario is the case,
the inclusion of scores of no pain (NRS 0) leads to a lower
mean pain intensity score for the sample. In future stud-
ies, more detailed information on the assessment and cal-
culation of pain intensity is needed.

It is challenging to extract an estimate of wound pain
intensity because of the great variations of pain assess-
ment tools used in the research literature. Ideally,
researchers should strive towards using the rec-
ommended common standard of 0 to 10 NRS of pain
intensity.71 In 32 studies, we found eight different NRSs
and three different VRSs for assessing pain intensity, with
even more variation in anchors related to the different
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scales. Not all studies used 0 as the lowest anchor point
of their pain scale, but all stated that the lowest point
equals no pain. The highest anchor point, however, had
various descriptions, including intense pain, extreme
pain, unbearable pain, worst pain ever experienced, worst
pain imaginable, extremely painful, severe pain, never
felt such pain before, excruciating pain, most pain, and
maximum pain. As all the included studies applied “no
pain” as the lowest point and a descriptor of extreme pain
as the highest point, as well as including enough options
for participants to choose between different levels of pain
intensity, we do believe that the studies included in this
meta-analysis are comparable in terms of pain intensity
measures.

The most frequent pain intensity assessment methods
used in the included studies were visual analogue scales
(VAS), NRS, and VRS. Note that most of the pain inten-
sity measures in the included studies are crude and do
not state whether the pain assessed is of maximum or
average intensity or at rest vs in activity. Furthermore, all
of these assessment methods have potential problems in
this population of older persons. They all require some
degree of abstract thinking and fine discrimination
among the response alternatives. Such tasks may be diffi-
cult for the elderly because of cognitive changes, as well
as lack of experience with psychometric tests. In addition,
the VAS may be especially difficult to administer to frail
patients or those with limited vision.72 We assume that
the studies have strived towards including persons with
normal cognitive abilities. However, frailty and limited
vision is still a potential risk of bias given the samples'
high mean age and the limited methodology description
in the included studies. In future research, and especially
in clinical settings, it is important to carefully consider
the assessment tool used and make sure to use methods
suitable for the individual abilities of the person of inter-
est. In general, research indicates that the NRS is proper
to use in older people.73

4.3 | Wound pain characteristics

In this meta-analysis, we also aimed at describing a broad
range of wound pain characteristics. However, we did
not identify enough studies to synthesise any results
regarding pain quality descriptors, temporal fluctuations,
and pain interference with function. This is in itself an
important finding, suggesting a knowledge gap in pain
experienced by persons with CVLUs. It is of utmost
importance that future studies apply validated and simi-
lar pain measures. Using common and standardised
instruments provides the opportunity to investigate
wound pain in subgroups of patients, as well as compare

pain measures in persons with CVLUs with other patient
groups. Therefore, we recommend using the NRS (0-10)
for pain intensity. The BPI should be used for variations
in pain intensity (ie, pain now, worst, least, average),
pain localisation, and pain interference with physical and
psychosocial functions. MPQ should preferably be used
to assess pain qualities.45,74 All of these instruments are
frequently used to assess pain in numerous patient
groups. For clinical purpose, these instruments can be
applied in wound pain assessment; however, the clinical
assessment must be individually customised to the
patient's resources and needs.

An understanding of these pain characteristics may in
fact be of great clinical benefit in the treatment of
CVLUs. The location of pain can help identify the cause
of the pain (eg, pain caused by oedema, fixation of ban-
dages, tissue damage, and inflammation). Temporal fluc-
tuations of pain can guide the clinicians in choosing the
appropriate pain management (eg, patients with no pain
during night time should not receive analgesics around
the clock). In addition, pain interference with both physi-
cal, emotional, and social function is a better metric
of suffering than pain intensity75 and can help the clini-
cian to tailor non-pharmacological pain management
according to the patients' individual needs. Hypotheti-
cally, the wound-related background pain impact on
function may be associated with the findings of pain as
the most bothersome symptom of CVLUs in QoL studies.
In future studies, the assessment of characteristics and
consequences of wound-related pain are needed.

4.4 | Methodological discussion

Some methodological aspects of the existing research lit-
erature and the present meta-analysis need to be eluci-
dated and discussed. First, the concept and definition of
chronic wound-related background pain is often not
clearly conceptualised and defined in research studies
and the wound literature. While procedure-related and
operative pain is often differentiated from other wound-
related pain, we find no differentiation of background
pain from incidence pain (eg, pain caused by activi-
ties3,76). From a clinical point of view, different types of
pain experienced in everyday life (other than procedure
related pain) is likely difficult for the person with CVLUs
to segregate into different categories. As a result, in this
systematic review, wound-related pain not caused by
dressing change or other procedures are referred to as
background pain.

We also need to be aware of the fact that we cannot
state, based on the findings in this review and meta-anal-
ysis, that the pain reported by persons with chronic
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CVLUs is a type of chronic pain. However, it is plausible
that wound-related background pain because of chronic
wounds (ie, duration >4 weeks) is, in its nature, more
similar to chronic pain than acute pain. When pain is
chronic, the measure of mean pain intensity alone is not
sufficient.75 A meaningful assessment of chronic pain is
more demanding than assessing acute pain in both clini-
cal practice and in research.71 Taking into account that
persons with CVLUs often experience acute procedure-
related pain in addition to the more long-lasting back-
ground pain, they must be recognised as a patient group
that is highly exposed to pain. The complex pain picture
in persons with CVLUs needs to be recognised in both
future studies and in clinical practice.

In the present meta-analysis, we used a broad search
strategy in order to capture as many relevant studies as
possible. In order to strengthen our results, we limited
the impact of clinical heterogeneity by imposing strict
selection criteria. The studies had to clearly identify
wound diagnosis of CVLU, specify wound duration of at
least 4 weeks, describe the pain measurement method
used, and sufficiently report on relevant pain outcomes.
In addition, eligible studies had to meet strict methodo-
logical quality criteria of the MMAT tool. This procedure
left us with 36 sufficiently high-quality articles reporting
on pain prevalence and pain characteristics. Several iden-
tified studies were excluded because of poor quality, and
a vast number was excluded because of insufficient report
of wound-related pain. Still, the tests for statistical het-
erogeneity in the included studies demonstrated substan-
tial heterogeneity among the studies (I-squared >90%).
Because of the small number of included studies, as well
as limited data obtained from the studies, further statisti-
cal analyses of study variance were not possible to per-
form. However, we can speculate that the diversity of
clinical and methodological factors may lead to the great
differences of pain prevalence and intensity among the
included studies. For instance, the use of compression
therapy and pain medication may relieve pain and
thereby influence both pain prevalence and pain charac-
teristics. In addition, differences in when pain was
assessed (ie, at rest, with activity, at its worst or average)
may influence the results. Furthermore, studies that
include patients with larger ulcer size likely report higher
prevalence and intensity of wound pain. Note, however,
that the size of the tissue injury is not always linearly
related to the level of pain.77 Likewise, patients recruited
from hospital wards rather than outpatient clinics or
community settings may have more serious disease and
wound prognosis, thus experiencing wound-related pain
more often and with higher intensity. The random sam-
pling method used in effect studies may also lead to
greater variability of wound pain among patient rather

than convenience sampling from a more homogenous
patient group often used in descriptive studies. Finally,
the inconsistent use of different pain assessment tools, as
well as the fact that these tools are not well suited for the
older patient group, might have an impact on the vari-
ability of pain prevalence and intensity reported in the
studies included in this meta-analysis.

It is crucial to be aware that only 10 studies on pain
prevalence were included in the meta-analysis. Consider-
ing the vast number of studies assessed for eligibility, this
is a small number of studies. This finding demonstrates a
lack of high-quality research reporting pain prevalence in
persons with CVLUs. One should therefore be careful to
draw firm conclusions on wound-related pain prevalence
based on this small number of studies but should also be
aware that this is the best available current estimate.

Finally, despite setting strict inclusion and exclusion
criteria, we found it complicated to synthesise the data
obtained on wound-related pain in people with CVLUs.
We argue that the lack of standardised methods for defin-
ing aetiology of wounds, as well as conceptualising,
defining, and assessing core outcome measures such as
pain, in combination with a lack of descriptions of the
study samples, result in a heterogeneity that makes the
synthesis of data very difficult. In general, there is a lack
of high-quality evidence in the field of wound manage-
ment. Researchers and clinicians do not use standardised
methods for assessing wounds and core outcome mea-
sures such as pain.77,79,80 Studies often have methodologi-
cal flaws such as inadequate sample sizes, and they test
pain-relieving interventions without focusing particularly
on wound-related pain.78-80 Our review of the literature
demonstrates a need for valid and standardised assess-
ment methods and tools of this important patient-
reported outcome measure and more in-depth research
on characteristics of background pain related to CVLUs.

In conclusion, we have obtained the best available
research data to demonstrate that the majority of persons
with CVLU experience wound-related background pain,
reporting mild to moderate pain intensity. Because of the
poor quality of the assessment and reporting of pain, it is
likely that the research available underestimates the
severity of wound pain and provides an inaccurate and
simplified clinical picture. In the interest of improving
the quality and reporting of data on pain prevalence and
pain characteristics, we would encourage future studies
to adhere to standardised methods for collecting and pre-
senting data on wound and pain characteristics. Further-
more, the findings of pain intensity in this meta-analysis
indicate a need for a shift in focus from mean values to
variations and subgroups in order to provide a person-
centred approach to clinical care and pain management
for persons with CVLUs.
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With the growing number of individuals living with
CVLUs, it is crucial that we develop a better understand-
ing of the pain that accompanies the ulcers. More impor-
tantly, it is imperative that clinicians are aware of the
great extent and impact of background wound-related
pain and know how to accurately assess, evaluate, and
initiate an individualised pain management regimen to
meet the patient's needs.
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APPENDIX 1: COMPLETE SEARCH STRATEGY

Medline search strategy

Cinahl search strategy

# Search

1 exp Leg ulcer/

2 (”chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer” or “foot ulcer*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “venous foot” or “varicose ulcer*” or "varicose wound*” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

3 1 or 2

4 (MH "Pain") OR (MM "Acute Pain") OR (MM "Neuralgia") OR (MM "Nociceptive Pain") OR (MM "Chronic Pain") OR (MM
"Breakthrough Pain")

5 exp Hyperalgesia/

6 exp Pain Perception

7 exp Pain measurement/

8 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory
pain”).tw.

9 4 or 5 or 6 or 7 or 8

10 2 and 9

11 Limit 10 to (yr="1990 - 2016" and (classical article or clinical study or clinical trial, all or comparative study or controlled clinical
trial or "corrected and republished article" or evaluation studies or journal article or meta-analysis or multicenter study or
observational study or pragmatic clinical trial or randomized controlled trial or "review" or "scientific integrity review" or
systematic reviews or validation studies))

# Search

1 exp leg ulcer/

2 exp wounds, chronic/

3 (“chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer*” or “foot ulcer*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “varicose ulcer*” or “varicose wound*” or “venous foot” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

4 1 or 2 or 3

5 (MH "Pain") OR (MM "Breakthrough Pain") OR (MM "Neuralgia") OR (MM "Nociceptive Pain")

6 exp allodynia/

7 exp chronic pain/

8 exp hyperalgesia/

9 exp pain measurement/

10 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory pain”).
tw.

11 5 or 6 or 7 or 8 or 9 or 10

12 4 and 11

13 Limit 12 to: Published Date: 19900101-20161231; Publication Type: Brief Item, Clinical Trial, Corrected Article, Journal Article,
Meta Analysis, Meta Synthesis, Questionnaire/Scale, Randomized Controlled Trial, Research, Research Instrument, Review,
Statistics, Systematic Review
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Embase search strategy

Cochrane search strategy

# Search

1 exp leg ulcer/

2 exp foot ulcer/

3 exp diabetic foot/

4 exp chronic wound/

5 (“chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer*” or “foot ulcer*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “varicose ulcer*” or “varicose wound*” or “venous foot” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

6 1 or 2 or 3 or 4 or 5

7 Pain (ink. Acute pain)/ or allodynia/ or breakthrough pain/ or chronic pain/ or hyperalgesia/ or neuralgia/ or nociceptive pain/

8 nociception/

9 pain assessment/ or brief pain inventory/ or mcgill pain questionnaire/ or visual analog scale/

10 exp pain measurement/

11 Pain intensity/

12 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory pain”).
tw.

13 7 or 8 or 9 or 10 or 11 or 12

14 6 and 13

15 Limit 14 to (yr="1990 - 2016") and (article or report or "review" or short survey)

# Search

1 exp Leg ulcer/

2 (”chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer” or “foot ulcee*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “venous foot” or “varicose ulcer*” or "varicose wound*” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

3 1 or 2

4 (MH "Pain") OR (MM "Acute Pain") OR (MM "Neuralgia") OR (MM "Nociceptive Pain") OR (MM "Chronic Pain") OR (MM
"Breakthrough Pain")

5 exp Hyperalgesia/

6 exp Pain Perception

7 exp Pain measurement/

8 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory pain”).
tw.

9 4 or 5 or 6 or 7 or 8

10 2 and 9

LEREN ET AL. 483



British Nursing Index search strategy

# Search

1 SU.EXACT("Wounds") OR SU.EXACT("Leg Ulcers") OR "leg ulcer*" OR "foot ulcer*" OR "diabetic foot" OR "varicose ulcer*" OR
"chronic wound*" OR "chronic ulcer*" OR "leg wound*" OR "leg ulcer*" OR "foot ulcer*" OR "foot wound*" OR "venous
ulcer*" OR "venous wound*" OR "venous foot*" OR "varicose ulcer*" OR "varicose wound*" OR "diabetic foot" OR "diabetic
wound*" OR "diabetic ulcer*" OR "diabetic foot ulcer*" OR "stasis wound*" OR "stasis ulcer*"

2 SU.EXACT("Pain: Measurement") OR SU.EXACT("Pain and Pain Management") OR "pain prevalence" OR "pain qualit*" OR
"pain intensit*" OR "pain characteristic*" OR "Nociceptive pain" OR Nociception OR "Chronic pain" or "Neuropathic pain" OR
Hyperalgesia OR "pain perception" OR Neuralgia OR "Acute pain" OR Allodynia OR "Pain assessment" OR "Pain
measurement" OR "background pain" OR "breakthrough pain" OR "persistent pain" OR "inflammatory pain"

3 1 AND 2

4 Limit 3 to (Date: After January 01 1990) and (Document type: Article, Case Study, Evidence Based Healthcare, Interview,
Literature Review, Review)
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Abstract
Aims and Objectives: The aims of this study were to explore the prevalence of back-
ground pain and identify demographic, clinical and psychosocial factors associated 
with moderate to severe background pain in persons with leg ulcers.
Background: All chronic leg ulcers are potentially painful. Research indicates that 
80% of persons with chronic leg ulcers experience wound- related background pain. 
However, studies on factors associated with pain have small samples and findings are 
inconclusive.
Design: Exploratory cross- sectional study.
Method: This quantitative study recruited persons with chronic leg ulcers (N = 252) 
from two wound care clinics using consecutive sampling method. Data were obtained 
through screening interview, clinical examination and questionnaires. Logistic regres-
sion with stepwise backwards elimination was used to identify factors associated with 
moderate to severe background pain. The STROBE checklist for cross- sectional stud-
ies was used for reporting this study.
Results: Background pain was reported by 64% of the participants. Inferential statistical 
analyses suggest that between 58% and 69% of persons with chronic leg ulcers suffer 
from this type of pain. Factors associated with moderate to severe pain were older age, 
female gender, reduced sleep quality and diminished health status. In the final model, 
reduced sleep quality increased the likelihood of having moderate to severe pain in 
persons with good health status while not in persons with diminished health status.
Conclusion: Ulcer- related background pain is common in persons with chronic leg 
ulcers. Older females reporting insomnia symptoms also had increased risk of moder-
ate to severe ulcer- related background pain. These participants also perceived their 
health status to be better.
Relevance to clinical practice: This study demonstrates that ulcer- related background 
pain and associated factors needs more attention in clinical practice. Furthermore, 
nurses and other healthcare professionals should integrate biopsychosocial strategies 
to assess and manage ulcer- related background pain.
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1  |  INTRODUC TION

Leg ulcers are hard- to- heal wounds localised on the lower leg or foot 
commonly caused by venous insufficiency, arterial insufficiency, dia-
betes and rheumatoid arthritis (Tollow & Ogden, 2019). The chronic-
ity of wounds is defined as a failure ‘to proceed through an orderly 
and timely process to produce anatomic and functional integrity’ 
(Lazarus et al., 1994). The prevalence of chronic leg ulcers in the gen-
eral population is estimated to be 1.5 per 1000 persons (Martinengo 
et al., 2019). Since the incidence of wounds rise with age, the preva-
lence is likely to rise as the population ages (Atkin et al., 2019). All 
types of chronic leg ulcers, irrespective of pathology, are associated 
with a negative impact on patients’ physical and psychosocial func-
tion and health status which may result in a significant decline in 
quality of life (Cunha et al., 2017; Franks & Morgan, 2003; Herber 
et al., 2007). In addition, chronic wounds are a major financial bur-
den to the society (Olsson et al., 2019). Finally, research report that 
all chronic leg ulcers are potentially painful (WUWHS, 2007; Zaidi 
et al., 2019). Most available research on ulcer- related pain focus on 
procedure related pain. Ulcer- related background pain, and factors 
associated with this pain have not been adequately studied.

2  |  BACKGROUND

Pain is defined as ‘An unpleasant sensory and emotional experience 
associated with, or resembling that associated with, actual or poten-
tial tissue damage’ (IASP, 2020). This definition covers both physi-
cal and emotional components of the pain experience and reflects 
the definition that ‘pain is whatever the experiencing person says 
it is’ (McCaffery and Beebe, 1996). Persons with chronic leg ulcers 
may experience various types of pain. Ulcer- related pain can be no-
ciceptive, neuropathic or inflammatory in nature, as well as acute 
and/or persistent (White, 2008; Woo & Sibbald, 2008). The World 
Union of Wound Healing Society (2004) classifies ulcer- related pain 
as background, incident, procedural and operative pain. Ulcer pain 
can be caused by the underlying pathology of the leg ulceration and 
the wound itself, various daily activities, the ulcer treatment, as well 
as complications such as skin irritation and infection (Renner et al., 
2014).

The present study focusses on ulcer- related background pain de-
fined as pain related to wounds experienced in everyday life (other 
than procedural/operative pain) (Leren et al., 2020). This type of pain 
is highly prevalent and reduces quality of life (Olsson et al., 2019). 
A recently published systematic review and meta- analysis reported 
that up to 80% of persons with chronic wounds experience mild to 
moderate pain (mean pain intensity of 4 out of 10, 95% CI 3.5, 4.5) 
between dressing changes (Leren et al., 2020).

According to the existing literature, several demographic and 
clinical factors that are associated with pain and common across 
the general population and in persons with ulcers. Female gender 
(Fillingim et al., 2009), older age (Gibson & Farrell, 2004) and re-
duced quality of life (Breivik et al., 2006) are factors typically associ-
ated with more severe pain in the general population. Female gender 
(Guarnera et al., 2007), poorer health status (Guarnera et al., 2007; 
Renner et al., 2014), disturbed sleep (Hellström et al., 2016), as well 
as wound aetiology (Domingues et al., 2016; Guarnera et al., 2007; 
Paul, 2013) and size (Salvetti et al., 2014) are factors associated 
with presence of or more severe ulcer- related pain in persons with 
chronic ulcers. However, other studies found no such association 
between ulcer- related pain and female gender (Domingues et al., 
2016; Renner et al., 2014; Salvetti et al., 2014), or age (Domingues 
et al., 2016; Renner et al., 2014; Salvetti et al., 2014). Clearly, the lit-
erature on factors associated with ulcer- related pain is inconclusive, 
and typically small and underpowered studies show no significant 
associations among relevant factors and ulcer- related pain. Further 
exploration is warranted to identify risk factors for vulnerable pa-
tient groups, so that adequate prevention and management of pain 
can be provided.

In an e- Delphi study from 24 countries and 360 experts, pain 
management is listed as one of the top educational priorities in wound 
care (Cowman et al., 2012). While there are differences in nurses’ 
legislated scope of practice across nations and continents, nurses 
have an overall responsibility to ensure that persons experiencing 
pain are adequately assessed and provided with effective pain man-
agement (American Nurses Association, 2018). Furthermore, pain 
assessment and management are identified as a main category of 
the ‘wound management and assessment’ area for registered nurses 
providing care for chronic wounds (Kielo et al., 2019). However, 
wound care researchers report that persistent ulcer- related pain is 

K E Y W O R D S
biopsychosocial pain model, chronic leg ulcer, pain, pain prevalence, ulcer- related pain

What does this paper contribute to the wider global clinical community?

• Ulcer- related background pain is a common and significant problem that needs to be ad-
dressed in clinical practice.

• The results suggest that nurses and other healthcare providers should be especially aware of
pain in older females with insomnia symptoms and perceived good health status.

• This study demonstrates the need for an individual and holistic pain assessment of all persons
presenting with a chronic leg ulcer to identify those in need of pain management.
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either dismissed by healthcare providers or inappropriately assessed 
(Frescos, 2018; Green et al., 2018). Presumably, lack of knowledge 
(Green et al., 2018) or time (Frescos, 2018; Green et al., 2018) may 
be reasons for inadequate pain assessment. Increased knowledge 
about ulcer- related background pain and associated factors can sup-
port nurses in the provision of holistic and person- centred care to 
persons with chronic leg ulcers.

There is a need for larger and methodologically sound studies 
to provide research- based knowledge and identify risk factors of 
ulcer- related background pain and vulnerable persons. Therefore, 
the objectives of the present study are to explore the prevalence of 
background pain, and identify the demographic, clinical and psycho-
social factors associated with moderate to severe background pain.

3  |  METHOD

3.1  |  Design and recruitment

This exploratory cross- sectional study used a consecutive sampling 
method to recruit participants who attended out- patient wound 
clinics. Participants were approached and recruited on the day of a 
scheduled appointment. Inclusion criteria were as follows: (a) pres-
ence of an open wound located below the knee, (b) wound duration 
of 6 weeks or longer, (c) age 18 years or older, (d) ability to under-
stand and read Norwegian and (e) no comprehension difficulties. 
Exclusion criteria included the following ulcer causes: burns, cancer, 
radiation treatment, pressure due to immobility and immunologi-
cal factors. This study followed the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) reporting guide-
line (Von Elm et al., 2014) (see Data S1).

3.2  |  Sample size and data collection

A traditional power analysis was not performed for this study, since 
there were scarce data on the prevalence of background pain in per-
sons with chronic leg ulcers at the time of recruitment. However, 
we aimed at recruiting at least 170 respondents to be able to ex-
plore the association of 6– 8 factors with moderate to severe pain. 
We assumed a small proportion of missing data and a response- 
rate of approximately 70%. To reach the sample size, we collected 
data at two wound care outpatient clinics in South- Eastern Norway 
over a period of 22 months (from March 2017 to December 2018). 
Information was gathered by means of screening interviews, clinical 
examinations and self- administered questionnaires.

3.2.1  |  Screening interview

An initial screening interview with each patient was carried out by 
one of the authors (LL), and took place before scheduled appoint-
ment at the wound care clinic. Participants were screened for 

presence and type of wound pain. All participants were asked ‘Do 
you experience any pain in relation to your ulcer?’. If participants 
confirmed having pain, the following questions were posed: ‘Do you 
experience wound pain in relation to dressing change?’ and ‘Do you 
experience wound pain unrelated to dressing change?’. These three 
questions were answered using a yes- no format. Data on wound du-
ration and comorbidities was also gathered in the brief interview.

3.2.2  |  Clinical examination

During the scheduled appointment at the clinic, a medical doctor 
assessed the ulcer, and stated the diagnosis (i.e., venous leg ulcer, 
diabetic foot ulcer, traumatic ulcer, unspecified ulcer). One of the 
authors (LL) performed all clinical wound examinations and collected 
data on wound characteristics to avoid inter- rater variability. Wound 
size was estimated by measuring the width (millimeters at the wid-
est) and height (millimeters at the highest) of the wound. The area 
was calculated using the formula for an ellipse.

3.2.3  |  Questionnaires

All participants received a battery of self- report questionnaires on 
the day of recruitment. They were asked to answer the question-
naires the following day and return them by mail in a pre- paid en-
velope. The questionnaires contained items regarding demography, 
insomnia symptoms and health status. Participants with wound- 
related background pain also received questionnaires regarding pain.

Demography
Information was collected on age, gender, work situation, education, 
living arrangements and ethnicity.

EuroQuol Visual Analogue Scale (EQ VAS)
The EQ VAS (0– 100) was used to obtain information on the respond-
ents’ self- reported health status (Oppe et al., 2007). Higher scores 
indicate better self- perceived health status. The Norwegian transla-
tion of the EQ- 5D, including EQ VAS, has demonstrated satisfactory 
measurement properties (Solberg et al., 2005). The original English 
version of the EQ VAS has been used in studies of persons with 
chronic leg ulcers (Renner et al., 2014). Missing values in EQ VAS 
(n=3) were replaced by mean imputation.

Insomnia Severity Index (ISI)
The ISI is a brief self- report instrument measuring the patient's 
perception of their sleep. The ISI targets the subjective symptoms 
and consequences of insomnia as well as the degree of concerns 
or distress caused by those difficulties (Bastien et al., 2001; Morin 
et al., 2011). Its content corresponds in part to the diagnostic 
criteria of insomnia (Helsedirektoratet, 2016). Each of the seven 
items in ISI is rated on a 0– 4 scale, where zero indicates no prob-
lem and four indicates severe problems. The total score ranges 
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from 0 to 28. The total score is interpreted as follows: absence of 
insomnia (0– 7), sub- threshold insomnia (8– 14), moderate insomnia 
(15– 21) and severe insomnia (22– 28) (Bastien et al., 2001). The ISI 
has been translated into several languages and has demonstrated 
acceptable psychometric properties in studies of the general pop-
ulation with primary insomnia or normal sleeping (Bastien et al., 
2001). The Norwegian version of the ISI is widely used, and has 
demonstrated satisfactory validity (Filosa et al., 2020). Missing 
values in ISI were replaced by median of nearest point (in total 
nine individual items). The Cronbach's alpha for ISI was.92 in this 
study.

The Brief Pain Inventory (BPI)
The BPI is a self- report questionnaire regarding pain characteristics.

The 0 (no pain) to 10 (worst pain imaginable) numeric rating scale 
(NRS) for worst pain in the last 24 hours was used to gather informa-
tion about the intensity of ulcer related pain (Cleeland, 2009). The 
translated Norwegian version of BPI has been validated for use in 
persons with cancer and osteoarthritis, and has demonstrated good 
validity and reliability (Gjeilo et al., 2007; Jelsness- Jørgensen et al., 
2016; Kapstad et al., 2010; Klepstad et al., 2002). Studies have used 
the English version of the BPI to assess wound- related pain (Pieper 
et al., 2013). For the purpose of this study, the BPI was linguistically 
adjusted to specifically assess ulcer related pain by replacing the 
word ‘pain’ with ‘ulcer related pain’ throughout the questionnaire. 
The BPI was scored according to the official user guide (Cleeland, 
2009). In the analysis, we used pain intensity as a dichotomised vari-
able, no and mild pain (NRS 0– 3) versus moderate to severe pain 
(NRS ≥4). This cut- off point is in line with previous research of pain 
intensity (Kapstad et al., 2008).

3.3  |  Ethical considerations

The Norwegian Regional Ethical Comity South East Norway ap-
proved the study (REC number 2016/1236).). In addition, the Data 
Inspectorate, the research managers and the heads of department at 
the local hospitals approved the study. Participants were informed 
about the aims and procedures of this study, and written informed 
consent was obtained from all participants before inclusion. They 
were informed that the information they provided would be an-
onymised in publications, and they could withdraw from the study 
at any time before publication of the study.

3.4  |  Analysis

Descriptive statistics were presented as frequencies with propor-
tions for categorical variables, as means with standard deviation 
(SD) for normally distributed continuous variables and as medians 
with interquartile range (IQR) for skewed continuous variables. 
Comparison of responders versus non- responders in the sample was 
performed using t tests and chi- squared tests.

To identify factors associated with moderate to severe wound 
related background pain, we performed logistic regression analyses. 
The BPI item worst ulcer- related pain (0– 10 NRS), dichotomised as 
moderate to severe pain (NRS 4– 10) versus no or mild pain (NRS 0– 3), 
was used as the dependent variable. Participants reporting no wound- 
related background pain in the screening interview did not receive the 
BPI in the battery of questionnaires and were therefore scored as 0 
on this item. Variables considered for inclusion in the model were fac-
tors that were deemed clinically important, or that had a significant 
association with chronic pain in previous studies. Both univariable and 
multivariable regression analyses were performed. Results were pre-
sented as odds ratios (ORs) with 95% confidence intervals (CIs) and 
p values. Due to the restricted sample size (75 individuals with mod-
erate to severe pain), we included no more than eight factors in the 
multivariable model. The included variables were age (per 10 years), 
gender (male versus female), health status (EQ VAS 0– 100), sleep qual-
ity (ISI total score 0 –  28), wound diagnosis (venous versus diabetic 
versus all others), wound size (cm2) and wound duration (weeks). No 
multicollinearity between the variables was observed. We used step-
wise backwards elimination with p= 0.157 as criteria (corresponding 
to Akaikes Information Criteria) to obtain a subset of sociodemographic 
variables that were associated with moderate to severe wound- related 
background pain. In the final model, we tested for two- way interac-
tions between the included variables. Because of the complexity in in-
terpretation of odds ratio in interaction terms, a significant interaction 
is presented by an interaction plot.

All tests were two- sided, and with significance level of 5%. 
Data were mainly analysed using Statistical Package for the Social 
Sciences (SPSS) version 26. For the purpose of creating the interac-
tion plot Stata 16.0 was used (State College, Tx, USA).

4  |  RESULTS

4.1  |  Response rate

A total of 279 persons were invited to participate in the study, where 
of 252 persons accepted and signed the written consent form. The 
main reason for declining participation was lack of energy. All 252 
participants took part in the screening interview and the clinical ex-
amination. The questionnaire was returned by 192 participants, leav-
ing a response rate of 69%. Non- responders and responders were 
compared on important sociodemographic (i.e., age, gender) and clini-
cal variables (i.e., number of comorbidities, presence of ulcer- related 
background pain), and the groups did not differ significantly (Table S1).

4.2  |  Demographic data

The mean age of the total sample was 74.4 years (SD 12.8). The 
sample consisted of equal parts of men and women. One third lived 
alone, and two thirds were not working (i.e., on sick leave, retired) 
(Table 1).
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4.3  |  Clinical-  and wound characteristic

All participants had at least one active wound located at the leg, ankle 
or foot. The median wound duration was 14.5 weeks (IQR 8– 26), and 
the median wound size of the largest lesion was 1.2 cm2 (IQR 0.2– 
4.7). Unspecified ulcer in lower extremities (ICD- 10 diagnosis code 
L97) was the most frequent wound diagnosis (27%). A total of 76% 
reported more than one comorbidity. The most frequent comorbidi-
ties were coronary diseases, including hypertension and atheroscle-
rosis (77%), painful conditions such as musculoskeletal pain (50%), 
and diabetes (35%) (Table 2).

4.4  |  Prevalence of ulcer related background pain

Ulcer- related background pain was reported by 64% (95% CI 58– 69) 
in the total sample (N = 252). Of those returning the questionnaire 
(N = 192), 42% reported no ulcer- related background pain, 19% re-
ported mild ulcer- related background pain, while 39% reported 
moderate to severe ulcer- related background pain during the last 
24 h (Figure 1).

4.5  |  Factors associated with moderate to severe 
ulcer related background pain

In univariate analyses, older age, female gender and reduced sleep 
quality were significantly associated with moderate to severe 
wound- related background pain (Table 3). After backward elimina-
tion, age was associated with pain (OR per 10 years 1.47, 95% CI 
1.10– 1.97), as well as female gender (OR 2.44, 95% CI 1.28– 4.68). 
Quality of sleep was also associated with the risk of moderate to 
severe pain (OR for 1 unit increase 1.13, 95% CI 1.06– 1.20). Health 
status was not significant in the univariate analysis but reached sig-
nificant in the multivariable analysis (OR 1.02, 95% CI 1.00– 1.04). 
The pseudo R2 indicated that the model explained 13% of the vari-
ance in the variable moderate to severe pain. In the final model, we 
found an interaction between health status and sleep quality. The 
interaction plot demonstrates that sleep quality has a modifying 
effect on health status, that is for persons with diminished health 
status the importance of sleep was minor, while for persons with 
better health status the sleep quality has great impact of the pre-
dicted probability of moderate to severe pain (Figure 2). The ORs 
of age and gender were similar in the models with and without the 
interaction term.

5  |  DISCUSSION

This study estimated that the pain prevalence in the population of 
persons with chronic leg ulcer was between 58% and 69%. This con-
fidence interval is relatively narrow and similar to the prevalence 
of 60% found in descriptive studies in a recent meta- analysis (95% 

CI 44%– 75%) (Leren et al., 2020). The pain prevalence found in this 
study is, however, lower than the prevalence of 90% demonstrated in 
effect studies from the same meta- analysis (Leren et al., 2020). Note 
that there is a great variation in how ulcer related pain is assessed, 

TA B L E  1  Demographic data of total sample (N = 252) and 
respondents stratified by pain (N = 192).

Total sample 
N = 252

Respondents stratified by 
pain N = 192

No/mild 
pain
N = 117

Moderate/
severe pain
N = 75

n % n % n %

Age

<49 10 4.0 8 6.9 1 1.3

50– 59 23 9.1 13 11.1 5 6.7

60– 69 42 16.7 21 17.9 10 13.3

70– 79 84 33.3 41 35.0 27 36.0

80– 89 69 27.4 26 22.2 25 33.3

>90 24 9.5 8 6.8 7 9.3

Total 252 100 117 100 75 100

Gender

Male 128 50.8 72 61.5 26 34.7

Female 124 49.2 45 38.5 49 65.3

Total 252 100 117 100 75 100

Marital status

Single 34 13.5 25 21.4 9 12.0

Married/cohabitant 112 44.4 69 59.0 43 57.3

Widowed 46 18.3 23 19.7 23 30.7

Total 192 76.2 117 100 75 100

Educational level

Primary school 72 28.6 40 34.2 32 42.7

Secondary school 66 26.2 41 35.0 25 33.3

University <4 years 35 13.9 23 19.7 12 16.0

University >4 years 15 5.9 11 9.4 4 5.3

Total 188 74.6 115 98.3 73 97.3

Work situation

Working 19 7.5 11 9.4 8 10.7

Retired/sick leave 171 67.9 105 89.7 66 88.0

Total 190 75.4 116 99.1 74 98.7

Living arrangements

Alone 76 30.2 45 38.5 31 41.3

With spouse/other 
family

116 46.0 72 61.5 44 58.7

Total 192 76.2 117 100 75 100

Ethnicity

Norwegian 187 74.2 115 98.3 72 96.0

Other 4 1.6 2 1.7 2 2.7

Total 191 75.8 117 100 74 98.7
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and studies are rarely explicit on the type of ulcer pain they have 
investigated. In fact, persons with ulcers are likely not aware of the 
differentiation between background and procedural ulcer pain, un-
less this differentiation is explicitly addressed. We believe that the 
screening procedure of ulcer- related background pain used in this 

study, provides a lower but more precise prevalence rate of back-
ground pain in a sample of persons with various types of leg ulcers.

Of those returning the questionnaire (N = 192) almost one third 
reported moderate to severe pain intensity. In this study, we grouped 
the NRS pain intensity score into no pain, mild pain and moderate to 
severe pain. This procedure is in line with previous research on pain 
intensity cut points (Kapstad et al., 2008). In most studies of pain in 
persons with chronic leg ulcers, prevalence of pain and mean pain 
intensity scores are reported (Leren et al., 2020). From a clinical per-
spective, it is often more relevant to look at the percentage share 
of the persons experiencing moderate to severe pain. While people 
often tolerate mild pain and do not need analgesics, moderate to 
severe pain can reduce quality of life and requires pain management 
including both non- opioids and weak or strong opioids. There may 
be numerous reasons for the high percentage of severe pain in the 
present study, but inadequate pain management is probably a major 
contribution. Research indicates healthcare professionals do not 
comply with well- established guidelines for best practice of wound 
care when it comes to pain assessment (Franck & Bruce, 2009; 
Frescos, 2018), and are insecure about the optimum pharmacolog-
ical management of non- malignant pain in older persons (Barber 
& Gibson, 2009). In addition, stoicism and fear of addiction among 

F I G U R E  1  Ulcer- related background pain intensity, based on 
questionnaire respondents (N = 192). [Colour figure can be viewed 
at wileyonlinelibrary.com]
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30.0 %

35.0 %

40.0 %

45.0 %

No pain (NRS 0) Mild pain (NRS 1-3) Moderate/strong pain 
(NRS ≥ 4)

Median IQR Mean SD n (%)

Wound diagnosis

Unspecified (ICD−10 code 
L97)

67 26.6

Diabetic 53 21

Venous 50 19.8

Other 82 32.6

Wound duration (weeks) 14.5 8– 26

Wound size (cm2) 1.19 0.20– 4.71

Number of comorbidities 3.1 1.48

Type of comorbidities

Coronary disease 193 76.6

Other painful conditions 125 49.6

Diabetes 87 34.5

Malnutrition 68 27

Renal disease 47 18.7

Cancer (previous or 
present)

44 17.5

Arthritis 43 17.1

Stroke 22 8.7

Asthma/COPD 20 7.9

Pain intensity (BPI, item 3, 
0– 10 NRS)

2.5 0– 6

Sleep quality (ISI, total score, 
0– 28)

7 3– 12

Health status (EQ VAS) 60.2 21.0

Abbreviations: BPI: Brief Pain Inventory, COPD: Chronic Obstructive Pulmonary Disease, NRS: 
Numeric rating scale, ISI: Insomnia Severity Index, IQR, interquartile range; EQ VAS: EuroQol 
Visual Analogue Scale item; SD, standard deviation.

TA B L E  2  Clinical-  and wound 
characteristics of the total sample (N = 252).

www.wileyonlinelibrary.com
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patient with chronic venous ulcers, may lead to a tendency to take 
analgesics less frequently or at a lower dose than prescribed (Sale 
et al., 2006). Regardless, findings from this study indicate that there 
is a need to address pain management in chronic ulcer wound care.

In the univariate analysis in the present study, female gender, 
older age and more insomnia symptoms were factors associated 
with moderate to severe ulcer- related background pain. The associ-
ation between gender and pain is consistent with the previous study 
on patients with chronic ulcers by Guernera and colleagues (2007), 
and the association between age and pain is supported by previous 
research in the general population (Gibson & Farrell, 2004). The rea-
son for these associations not being more apparent in previous stud-
ies on chronic ulcers, might be due to small sample sizes as well as 
using different pain intensity scores.

In the multivariate analysis, older females reporting insomnia 
symptoms also have increased risk of having moderate to severe 
ulcer- related background pain. Interestingly, these participants also 
perceived their health status to be better. We also found an interac-
tion between health status and insomnia symptoms in the multivar-
iate analysis. We hypothesise that the importance of sleep depends 
on the level self- perceived health status when investigating the risk 
of moderate to severe ulcer- related pain. This means that for people 
with diminished health status, sleep does not have a significant im-
pact. It is possible that diminished health status has such great im-
pact on a person's life, that insomnia symptoms becomes secondary. 
However, if a person reports good health status, insomnia symptoms 
becomes more noticeable and in turn influence the likelihood of hav-
ing moderate to severe pain. Note that our cross- sectional data offer 

Univariate analysis Multivariate analysis

OR CI (95%) p OR CI (95%) p

Age (per 10 years) 1.38 1.08– 1.76 0.01 1.46 1.10– 1.94 <0.01

Female gendera  3.02 1.65– 5.52 <0.01 2.44 1.28– 4.68 <0.01

Health status (EQ 
VAS)

1.01 0.99– 1.02 0.65 1.02 1.00– 1.04 0.02

Sleep quality (ISI) 1.09 1.04– 1.15 0.01 1.13 1.06– 1.20 <0.01

Wound diagnosisb 

Venous 1.39 0.66– 2.90 0.38

Diabetic 0.87 0.42– 1.81 0.71

Wound size (cm2) 1.10 0.99– 1.22 0.08

Wound duration 
(weeks)

0.99 0.97– 1.01 0.25

Abbreviations: EQ VAS: EuroQol Visual analogue scale, ISI: Insomnia Severity Index. OR: Odds 
Ratio, CI: Confidence Interval.
amale gender served as reference group; ball other wound diagnosis (other and unspecified) served 
as reference group

TA B L E  3  Logistic regression models 
of factors significantly associated with 
moderate to severe wound- related 
background pain (N = 192).

F I G U R E  2  Plot demonstrating the 
interactions effect between health 
status (EQ VAS) and sleep quality (ISI) 
for moderate to severe ulcer- related 
background pain. [Colour figure can be 
viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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limited information about the mechanism affecting the relationship 
between insomnia symptoms, health status and moderate to se-
vere pain. This relationship should be subject for further research. 
Despite the limited knowledge about the mechanisms in play, we 
would assert that it is imperative to screen for insomnia symptoms 
and impact on health status in persons presenting with chronic leg 
ulcers. The findings are a reminder that nurses need to pay attention 
to sleep and pain in persons reporting good health status, as well as 
those reporting diminished health status.

Unlike previous studies of factors associated with ulcer- related 
pain, we found no significant association between several biological 
factors (i.e., wound diagnosis, ulcer size, ulcer duration) and moder-
ate to severe ulcer- related background pain. Even though there are 
differences in the pathologies and clinical characteristics of different 
types of chronic leg ulcers, all chronic leg ulcers are associated with a 
profound impact on persons’ physical, functional and psychological 
status (Cunha et al., 2017; Franks & Morgan, 2003; Herber et al., 
2007). Pain is a biopsychosocial phenomenon (IASP, 2020), and it is 
acknowledged that the size and severity of an injury is not always 
related to the pain experienced (Chapman et al., 2000). The experi-
ence of pain related to a chronic ulcer can be affected by biological, 
psychological and social factors (Gatchel et al., 2007). Note that the 
proposed model only explains a small part of the variance in the sam-
ple. It is reasonable to assume that psychological and social factors 
account for a substantial part of the remaining variation. In addition, 
the lack of clear associations with regards to the biological variables 
demonstrates the need for an individual and holistic pain assessment 
of all persons presenting with a chronic leg ulcer to identify those in 
need of pain management.

Some limitations of this study need to be addressed, and gen-
eralisation of results is not straight forward since we recruited only 
hospital outpatients. Our sample may therefore not be representa-
tive of a community sample of persons living with chronic leg ulcers. 
Additionally, because of the explorative nature of this study, we in-
cluded participants with a variety of wound diagnosis, and almost 
60% had ‘unspecified’ or ‘other’ wound diagnoses. This makes gen-
eralisation to one specific wound patient group, as well as compari-
son of research findings, a challenging task. However, from a clinical 
perspective the participants in the present study do represent the 
population attending outpatient clinics. Even with careful systematic 
assessment, wound diagnostics can be challenging in cases with mul-
tiple underlying factors, borderline diagnostic indicators and mixed 
aetiologies (Gupta et al., 2017). The heterogeneity in ulcer diagnosis 
is representative for the clinical practice, making the results from 
this study relevant. However, the lack of diagnostic specificity is the 
reason why we did not explore these groups (others and unspecified) 
as risk factors for moderate to severe ulcer- related background pain 
in the regression analyses.

Furthermore, a cross- sectional design only allows for observ-
ing factors associated with moderate to severe ulcer- related back-
ground pain, and determining an established causal relationship is 
not possible. In the future, the association between gender, age, 

health status, insomnia symptoms and pain should be explored using 
longitudinal data. In addition, more confounding factors, such as 
socioeconomic status should be included and adjusted for. For in-
stance, in previous studies, education, income and occupation were 
associated with ulcer- related pain (Domingues et al., 2016; Salvetti 
et al., 2014). However, the variables describing socioeconomic sta-
tus in our study were not suitable to accentuate distinctions in the 
population.

Finally, the use of a single variable of pain intensity to assess 
persistent ulcer- related pain is questionable, since the assessment 
of persistent pain requires a holistic approach, including numerous 
pain characteristics, physical-  and psychological factors (Tauben & 
Stacey, 2020). However, for the purpose of demonstrating associ-
ated factors we found pain intensity to be the best available and 
comparable option. In addition, the use of the 3rd item in the BPI 
(strongest ulcer- related pain in the last 24 h) might have led to higher 
pain intensity reports, compared to studies using the mean pain in-
tensity score. However, the worst pain intensity item presumably 
provides information of the most bothersome pain and gives a stron-
ger indication of a person's need for pain management.

6  |  CONCLUSIONS

This study shows a high prevalence of ulcer- related background pain 
in persons with chronic leg ulcers. As many as 29% reported having 
moderate to severe background pain. These findings indicate that 
pain assessment and management still need more attention in ulcer 
care. Furthermore, our analysis indicates that being female of older 
age, as well as having better health status and more insomnia symp-
toms, enhance the risk of having moderate to severe ulcer- related 
background pain. The intricate relationship between health status, 
insomnia symptoms and moderate to severe pain is interesting, but 
further research is needed. This study demonstrates the need for an 
individual and holistic pain assessment of all persons presenting with 
a chronic leg ulcer to identify those in need of pain management.

7  |  RELE VANCE TO CLINIC AL PR AC TICE

This study highlights that ulcer- related background pain is a common 
and ongoing problem in persons with chronic leg ulcers. Awareness 
of the extent of ulcer- related background pain is the first step— but 
alone not sufficient to improve practice. Nurses and other health-
care professionals need to integrate biopsychosocial strategies to 
assess ulcer- related background pain. Particular attention must be 
paid to those patients who demonstrate a greater risk of having 
moderate to severe ulcer- related pain, such as older females with 
insomnia symptoms and good perceived health status. The presence 
of a chronic ulcer, as well as the aforementioned risk factors, should 
draw clinician's attention to assess pain, evaluate the need of pain 
management, and offer proper pain- relieving interventions.
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Abstract

This exploratory descriptive study aimed to describe characteristics and man-

agement of background pain related to chronic leg ulcers. A total of 121 partici-

pants were recruited from two wound care clinics using a consecutive

sampling method. Data were obtained through screening interview, clinical

examination, and questionnaires. The mean average background pain intensity

was 4.5 (SD 2.56) (CI 95% 4.0-5.0). Pain interfered mostly with general activity

(mean 4.3), sleep (mean 4.1), and walking ability (mean 4.0) (0-10 NRS). The

most frequently reported descriptors of background pain were ‘tender’, ‘stab-
bing’, ‘aching’, and ‘hot-burning’. Most of the participants stated that the pain

was intermittent. Less than 60% had analgesics prescribed specifically for ulcer

related pain, and the respondents reported that pain management provided a

mean pain relief of 45.9% (SD 33.9, range 0-100). The findings indicate that

ulcer related background pain is a significant problem that interferes with

daily function, and that pain management in wound care is still inadequate.

KEYWORD S

chronic leg ulcers, holistic wound care, pain, pain characteristics, pain management

Key Messages
• a thorough pain assessment procedure is the cornerstone of successful pain

management in persons with CLUs
• this cross-sectional explorative study aimed to describe characteristics and

management of ulcer related pain in 121 persons with chronic leg ulcers
• ulcer related background pain is a significant problem, and the participants

report moderate pain intensity, which interferes with general activity, sleep,
and walking ability

• pain management seems to be inadequate, with less than 60% of the partici-
pants receiving analgesics for their ulcer related background pain
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1 | INTRODUCTION

Chronic leg ulcers (CLUs) are hard-to-heal wounds
localised on the lower leg or foot, persisting for more
than 6 weeks.1 CLUs are common, and affect approxi-
mately 0.1% to 2% of the adult population in Western
countries.2 Ulcer related pain is a significant problem,
and all CLUs are potentially painful.3-5 Pain is defined as
‘an unpleasant sensory and emotional experience associ-
ated with, or resembling that associated with, actual or
potential tissue damage’.6 Ulcer related pain can be clas-
sified as background, incident, procedural, and opera-
tive.7 Background pain is caused by the underlying
pathology of the leg ulceration and the wound itself, inci-
dence pain stems from various daily activities, while pro-
cedural and operative pain is caused by wound treatment
and debridement.8 From a clinical perspective, it is prob-
ably difficult for persons with CLUs to separate the expe-
rience of background pain from incidence pain.9 Hence,
in this study, background pain is defined as ulcer related
pain experienced in everyday life (other than procedural/
operative pain).9 Ulcer related pain is often multi-causal
in nature, and can be further classified as nociceptive,
neuropathic, inflammatory, as well as acute and/or
chronic.10-13 In addition, persons with CLUs are often old
and may have multiple painful comorbidities.14,15 Conse-
quently, persons with CLUs can have very complex pain
conditions with the ulcer related background pain as an
additional problem on top of living with a CLU and other
painful comorbidities.

In the beginning of this century, several consensus
statements based on expert opinion drew attention to the
extent – and treatment of ulcer related pain.5,7,16 And the
well-known concept of holistic wound bed preparation
paradigm emphasises patient comfort and relieving pain
in wound care.17 Effective pain management in wound
care depends on detailed and accurate assessment and
documentation of the pain experience, and a mix of psy-
chosocial approaches together with local and systemic
pain management should be implemented to control
it.17,18 Most research studies on pain management in
wound care have focused on the effects of different low-
adherent or non-adherent dressings and topical analge-
sics and local anaesthetic agents mainly aimed to reduce
dressing related pain.19,20 Larger studies assessing more
extensive and holistic management are not available.
However, despite the publication of clinical guidelines,
consensus documents and research, ulcer related back-
ground pain is still not effectively assessed nor addressed
in leg ulcer care,21,22 and background pain continues to
be a frequent and substantial problem.23

Most research studies on CLUs report on diagnosis,
prevention, treatment, and healing rates.24,25 Few studies

report on ulcer related pain, and this research often con-
centrates on acute procedure-related pain and pain at
dressing change. Knowledge is therefore scarce on the
characteristics of ulcer related background pain. Intensity
is the most commonly reported pain characteristic, and
mean background pain intensity in CLUs is estimated at
3 to 4 (0-10 numeric rating scale).9,23,26 A limited number
of studies describe other characteristics of ulcer related
pain than intensity, such as pain descriptors, interfer-
ence, and temporal pattern. Throbbing, tender, and burn-
ing were the most common descriptors of background
pain.26-28 Sensory descriptors were typically used more
often than affective descriptors.26,29 Ulcer related back-
ground pain can interfere with sleep,30,31 and one study
found moderate pain interference in a sample with
venous leg ulcers.32 Finally, background pain was worse
during standing than at rest, and intermittent pain was
more frequent than continuous pain.33 Qualitative stud-
ies also support the use of sensory descriptors, varying
intensity, and pain interference.34 However, no previous
studies provide a methodologically sound and compre-
hensive description of several characteristics of ulcer
related background pain in a large sample of persons
with CLUs.

CLUs are a substantial problem, and ulcer related
background pain is a frequent and bothersome symptom
disrupting quality of life. Knowledge about characteristics
of ulcer related background pain is scarce and little is
known about the pain management persons with CLUs
receive. A thorough evaluation of the pain symptomatol-
ogy in these persons is necessary for a better understand-
ing of the pain experience and addressing the pervasive
impact on function. Hence, the aim of the current study
was to explore and describe characteristics of ulcer
related background pain and pain management as
reported by persons with CLUs.

2 | METHODS

2.1 | Design and participants

The current study is a descriptive analysis of cross-
sectional data. The data collection was conducted from
May 2017 to the end of December 2018. Consecutive sam-
pling method was used to recruit participants attending
two outpatient clinics for wound care in South-Eastern
Norway. Inclusion criteria were: (a) presence of an open
wound located below the knee; (b) wound duration of
6 weeks or longer; (c) age 18 years or older, (d) ability to
understand and read Norwegian; and (e) no cognitive
impairment causing comprehension difficulties. Exclu-
sion criteria included the following ulcer diagnosis: burn-
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ulcer, cancer-ulcer, radiation-ulcer, pressure ulcers cau-
sed by immobility, and immunological ulcers.

The present study sample was selected from a larger
sample of persons with CLUs (reference deleted for
blinded review). To explore pain characteristics, we
analysed data from 121 persons who reported presence of
ulcer related background pain in the screening inter-
views, and who returned the self-report questionnaires.

2.2 | Data collection

Data were gathered with an initial screening interview,
and a clinical examination at the wound outpatient
clinic, as well as a self-report questionnaire filled in at
home within 24 hours after the hospital visit.

2.2.1 | Screening interview

The initial brief interview was conducted by LL before
the scheduled appointment at the wound care clinic. Par-
ticipants were asked for the presence and type of ulcer
related pain, and a structured questionnaire was used to
gather data on wound duration and reoccurrence, as well
as comorbidities.

2.2.2 | Clinical examination

During the scheduled appointment at the wound clinic,
an examination was conducted by LL. Data were col-
lected on ulcer characteristics, sensibility of the foot, loca-
tion and temporal pattern of ulcer related pain, and pain
management. Both participants self-report and patient
records of pain management were incomplete in some
cases. To ensure consistency of the clinical test, all tests
were performed by one researcher LL.

Wound characteristics: The medical doctor assessed
the ulcer and stated the ulcer diagnosis (ie, venous, dia-
betic, traumatic, unspecified). In addition, the researcher
LL asked the participants about the presumed causal fac-
tor (eg, trauma, pressure), and identified and marked the
localization of the ulcer on a body map of the lower leg.
Wound size was estimated by multiplying the width and
height (millimetres at the widest and highest) of the
wound, calculating the area using the formula of an
ellipse.

Sensibility of the lower leg: Tactile static mechanical sen-
sation was assessed using Semmes-Weinstein monofila-
ment (5.07/10 g) examination (SWME).35 Two pricks with
the monofilament were applied on each of four plantar
sites on the forefoot (great toe, and base of first, third, and

fifth metatarsals). Inability to detect one prick is used as a
diagnostic threshold when screening for diabetic peripheral
neuropathy.36 Vibration sense was assessed using a 128-Hz
tuning fork. The vibrating tuning fork was first placed on
bony prominence where neuropathy is unlikely (eg, hand).
Once the participant was familiar with the vibration, the
vibrating fork was applied to the bony prominence situated
at the dorsum of the first toe just proximal to the nail
bed.37,38 The respondents indicated whether they could feel
the vibration with their eyes closed. Reduced or lost sense
of vibration stimuli may indicate neuropathy.39

Location of pain: Participants were asked to identify
the pain location, such as directly in the wound bed; in the
wound edges; in the area surrounding the wound; in the
entire foot; in the entire leg, or a self-determined location.
If more than one location was selected, ‘multiple locations’
were used to describe the location of the pain.

Temporal pattern of pain: To assess how pain fluctu-
ated during the day, a question from the pain quality
assessment scale (PQAS)40 was used. PQAS is a valid tool
for assessing various types of nociceptive and neuropathic
pain,40,41 and is linguistically validated and culturally
adapted in Norwegian.42 The participants were asked
whether their pain was intermittent (feel pain sometimes,
pain free at other times), variable (pain all the time, but
also moments of more severe/different pain), or stable
(constant pain that does not change).

Pain management: Participants were asked about
their use of analgesics, and compliance to prescribed
analgesics. Supplemental/confirmatory information was
gathered from the patients' records when available. It
was differentiated whether the pain management was
aimed at ulcer related or other types of pain. Finally, par-
ticipants were asked to describe other non-medical inter-
ventions used to relieve ulcer related pain.

2.2.3 | Questionnaires

All participants received a battery of self-report question-
naires on the day of recruitment and scheduled appoint-
ment at the wound clinic. The questionnaires were
completed the following day and returned by mail in a pre-
paid envelope. The questionnaires contained questions
regarding demography and pain characteristics. Partici-
pants were specifically asked to keep in mind their ulcer
related pain when answering questions regarding pain.

Demography: Information was obtained on age, gen-
der, work situation, education, living arrangements, and
ethnicity.

Short-form McGill pain questionnaire (SF-MPQ) was
used to assess qualities of present ulcer related background
pain. The SF-MPQ contains 15 pain descriptors (11 sensory,
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four affective) with a four-point intensity scale for each
word (ie, none, mild, moderate, severe). In addition, the
SF-MPQ contains a present pain intensity index and a 0 to
100 mm visual analogue scale (VAS) to assess present pain
intensity.43 The Norwegian version of SF-MPQ has demon-
strated reliability and validity in a Norwegian sample with
musculoskeletal pain.44,45 The English version of SF-MPQ
has been used to assess ulcer related pain.46 The SF-MPQ
was linguistically adjusted to specifically assess ulcer related
pain by adding ‘ulcer related’ to the word ‘pain’ throughout
the questionnaire. The Cronbach's alpha for all the descrip-
tors were 0.87, and the Cronbach's alpha for the sensory
and affective descriptors were 0.84 and 0.68, respectively.

The brief pain inventory (BPI) was used to provide infor-
mation about the location, intensity, treatment, and interfer-
ence of ulcer related pain on function in the last 24 hours.
BPI consists of four 0 (no pain) to 10 (worst pain imagin-
able) numeric rating scales (NRS) on the intensity of pain in
general, at its worst, at its least, and right now. A percentage
scale (0-100) quantifies pain relief from current therapies,
and a bodymap is provided to mark the pain location. Fur-
thermore, seven questions address whether pain interferes
with physical and psychosocial function.47 The activity clus-
ter of interference items (WAW) includes general activity,
walking ability, work, and sleep, while the affect cluster of
interference items (REM) includes mood, enjoyment of life,
and relations with others. The translated Norwegian version
of the BPI was validated for use in patients with cancer and
osteoarthritis, demonstrating good validity and reliabil-
ity.48-51 The English version of the BPI was used to assess
ulcer related pain.52 The BPI was linguistically adjusted to
specifically assess ulcer related pain by adding ‘ulcer
related’ to the word ‘pain’ throughout the questionnaire.
Cronbach's alpha for both the activity cluster and the affect
cluster of interference items were 0.89, and the Cronbach's
alpha for all interference items was 0.93 in this study.

Avoidance of physical activities: The participants were
asked if they avoided certain activities because of ulcer
related pain using a yes/no format. If yes, the participants
were asked to describe the activities in own words.

2.3 | Research ethics

Approval for the study was granted by the Norwegian
Regional Ethical Comity for Medical and Health
Research Ethics, region South-East (REK number 2016/
1236). In addition, the Norwegian Center for Research
Data (NSD), as well as the research manager and the
head of department at the local hospitals, approved the
study. Participants were informed both orally and written
about the aims and procedures of this study, and written
consent was obtained from all participants. They were

informed that the information they provided would be
deidentified, and they could withdraw from the study at
any time before the publication of the study.

2.4 | Data analysis

SPSS version 26 was used to perform descriptive statisti-
cal analyses. Categorical data are presented as frequen-
cies with proportions, and continuous data are presented
as means with standard deviation (SD) or medians with
range. Chronbach's alpha was calculated for assessing
the reliability of the BPI interference sub-scales and the
NSF-MPQ total, affective, and sensory descriptors.

BPI and MPQ-SF were both scored according to the
developers' recommendations.43,53 In the analysis, the
BPI item number three (worst pain intensity) was trans-
formed to an ordinal variable where 0 to 3.99 correspond
to no/mild pain, ≥4 to 6.99 correspond to moderate pain,
and ≥7 to 10 correspond to severe pain. These cut-off
points are in line with previous studies.23,54,55

Responses to open-ended questions were quantified
into categories. Categories for avoidance of physical
activity were walking, household chores, social activities,
bending/crouching, and sitting with legs down. Catego-
ries for non-medical interventions were elevating the
feet, activity, reduced activity, lowering feet, and other
(ie, massage, ulcer care, aids to protect the ulcer).

There were few missing values on single items over-
all in the dataset. However, one single item, the
SF-MPQ VAS present pain intensity item, had 27.3%
missing values. Missing items on the 15 pain descriptors
of SF-MPQ were replaced by 0. By experience, partici-
pants skip marking the pain descriptors that are not
relevant to them, causing an inaccurate and high num-
ber of missing items.

3 | RESULTS

3.1 | Sample characteristics

The mean age of participants was 74.4 years (SD 12.75),
and 53.7% were female. A total of 39.7% were living
alone, and 87.5% were not working (ie, on sick leave,
retired) (Table 1).

3.2 | Clinical characteristics

The participants had at least one active ulcer located at
the leg, ankle, or foot. Unspecified ulcer in lower extremi-
ties (ICD-10 diagnosis code L97) was the most frequent
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diagnosis (30.6%). Most ulcers (48%) were triggered by a
trauma, but most ulcers were further diagnosed based on
physiological factors such as underlying diseases and vas-
cular conditions. The mean wound size was 4.2 cm2

(SD 8.8), and mean wound duration was of 28.5 weeks
(SD 47.8) (Table 2).

For 46%, the present ulcer was not the first CLU they
suffered from. A total of 94% reported at least one comor-
bidity. The most frequent comorbidities were coronary
diseases (74%) including hypertension and arteriosclero-
sis, other painful conditions (52%) such as musculoskele-
tal pain, and diabetes (31%). Loss of tactile and vibration
sensation was common: 59% obtained >8 on the SWME,
and 51% did not detect vibration from the tuning fork
(Table 2).

3.3 | Types of pain

In this sample, all participants reported having ulcer
related background pain. One in five reported having
only ulcer related background pain, while four in five
reported both background pain and pain at dressing
change (procedural) (Figure 1).

3.4 | Characteristics of ulcer related
background pain

Ulcer pain intensity: The mean average pain intensity was
4.5 (SD 2.56) (CI 95% 4.0-5.0), and the mean worst pain
intensity was 4.9 (SD 2.88) (CI 95% 4.4-5.5) (0-10 NRS).
Mean present pain intensity was 38.65 mm (SD 27.23)
(0-100 VAS) (Table 3). Divided into categories, 37%
reported no or mild pain (NRS 0-3), 28% moderate pain
(NRS 4-6), and 35% severe pain (NRS 7-10) (Figure 2).

Ulcer pain interference: Pain interfered mostly with
general activity (mean 4.3), sleep (mean 4.1), and walking
ability (mean 4.0) (0-10 NRS). The average activity pain
interference (WAW) was 4.1 (SD 2.8), and the average
affective pain interference (REM) was 3.1 (SD 2.7).

Avoidance of physical activities: As many as 37% of the
sample reported that they avoided certain activities (eg,
walking, household chores, social activities, bending/
crouching, sitting with legs down) to escape ulcer
related pain.

Ulcer pain qualities: The mean score on the sensory
sub-scale of SF-MPQ was 6.95 (SD 6.66). The most fre-
quently reported sensory descriptors were ‘tender’
(50.4%), ‘stabbing’ (49.6%), ‘aching’ (46.3%), and ‘hot-
burning’ (45.5%). On the affective sub-scale, the mean
score was 1.36 (SD 2.19). The most frequently reported
affective descriptor was ‘tiring-exhausting’ (32.2%).

Ulcer pain location: Most respondents (51.7%) stated
that the ulcer related pain was located in multiple loca-
tions, and few (22.3%) reported that the pain was only
located in the ulcer itself. The most frequent pain loca-
tions were the ulcer itself (74.4%), the surrounding area
of the wound (55.4%) and the entire leg (10.7%).

Time pattern of ulcer pain: The majority stated that
the ulcer related pain was intermittent (71.1%). None
reported that the pain was stable.

3.5 | Ulcer pain management

A total of 76.9% confirmed they had analgesics pre-
scribed. Of those, 58.7% had analgesics for ulcer related
pain (Table 4). Analgesics were not used as prescribed by
25.8% of those with prescribed analgesics. The main

TABLE 1 Demographic data (N = 121)

N (%)

Age

<49 5 (4.1)

50-59 11 (9.1)

60-69 17 (14.0)

70-79 44 (36.4)

80-89 34 (28.1)

>90 10 (8.3)

Gender

Male 56 (46.3)

Female 65 (53.7)

Marital status

Single 19 (15.7)

Married/cohabitant 72 (59.5)

Widowed 30 (24.8)

Educational level

Primary school 48 (39.7)

Secondary school 37 (30.6)

University <4 years 24 (19.8)

University >4 years 9 (7.4)

Work situation

Working 13 (10.8)

Retired/sick leave 106 (87.5)

Living arrangements

Alone 48 (39.7)

With spouse/other family 73 (60.3)

Ethnicity

Norwegian 118 (97.5)

Other 2 (1.7)

Note: N, number of participants.
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compliance issue was not using the analgesic at all
(n = 10) or using less analgesics than prescribed
(n = 13). The reasons for not using/using less analgesics
were several: adverse effects (drowsiness, constipation)
(n = 8), fear of adverse effects (n = 6), no effect (n = 3),
and no need for analgesics (n = 2), or a combination of
these.

As many as 61.2% reported using non-medical inter-
ventions to show ulcer related pain, and most frequently
they elevated the feet (23.1%) (Table 4). The respondents
reported that the pain treatments or medications pro-
vided a mean pain relief of 45.9% (SD 33.9, range 0-100).

4 | DISCUSSION

This is one of the first research studies to provide solid
knowledge of the characteristics of ulcer related back-
ground pain in persons with CLU's. While most other
studies report on one or a few characteristics, this study
describes the variety of pain characteristics of relevance
for a holistic pain assessment and thereby effective pain
management.

In the present study, the participants reported on
average moderate ulcer related background pain (mean
4.5, CI 95% 4.0-5.0). This finding is supported our previ-
ous systematic review of pain in chronic venous ulcers
(reference blinded for review), where we found an over-
all pooled estimate of mean pain intensity of 4.0
(CI 95% 3.5, 4.5). Interestingly, the SF-MPQ present
pain intensity 0 to 100 VAS had almost 30% missing
answers, which supports previous reports that VAS may

TABLE 2 Clinical characteristics (N = 121)

Median (IQR) N (%)

Wound diagnosis (as specified by doctor)

Unspecified (L97) 37 (30.6)

Venous 25 (20.7)

Diabetic foot ulcer 20 (16.5)

Traumatic 17 (14.0)

Arterial 9 (7.4)

Other 13 (10.8)

Wound size (cm2) 1.2 (0.46-4.32)

Wound duration (weeks) 15 (8-26)

Reoccurring wound

Yes 55 (45.5)

No 57 (47.1)

Number of wounds

1 62 (51.2)

2-5 38 (31.4)

>5 12 (9.9)

Presumed primary causal factor

Trauma 123 (48)

Pressure/friction 50 (19.8)

Venous insufficiency 16 (6.3)

Arterial insufficiency 5 (2)

Unknown/other 58 (23)

Wound location

Leg 44 (36.4)

Foot 36 (29.8)

Ankle 23 (19.0)

Multiple locations 18 (14.9)

Number of comorbidities 2 (1.5-3)

No of comorbidities 6 (5.0)

One comorbidity 24 (19.8)

Two comorbidities 35 (28.9)

Three comorbidities 30 (24.8)

Four or more
comorbidities

26 (21.5)

Comorbidities

Coronary disease 90 (74.4)

Other painful conditionsa 63 (52.1)

Diabetes 37 (30.6)

Malnutrition 25 (20.7)

Arthritis 22 (18.2)

Renal disease 20 (16.5)

Cancer (previous or present) 20 (16.5)

TABLE 2 (Continued)

Median (IQR) N (%)

Stroke 12 (9.9)

Asthma/COPD 8 (6.6)

SWME

0-3/8 42 (34.7)

4-7/8 29 (23.9)

8/8 42 (34.7)

Tuning fork test

Positive 62 (51.2)

Negative 49 (40.5)

Abbreviations: IQR, interquartile range; SD, standard deviation; SWME,

Semmes-Weinstein monofilament examination.
aSuch as musculoskeletal pain and neuropathies.
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not be an appropriate measure for pain intensity in the
elderly.56 Sub-analyses of the worst pain intensity
scores in the present study demonstrated that 61% of
the respondents reported moderate or severe pain
intensity indicating a need for better pain management.
Pain intensity worse than mild should be unaccept-
able.57 The fact that as many as 34% of the respondents
reported severe background pain intensity highlights
the importance of looking further into existing pain
management practice in wound care.

This study further demonstrates that ulcer related
background pain interfered with daily function. In partic-
ular, activity functions (WOW) such as general activity,
sleep, and walking ability were affected to a moderate
degree.58 In addition, 37% of the participants reported
that they avoided certain activities, such as walking and
daily chores. To a lesser extent, ulcer related pain inter-
fered with affective functions such as enjoyment of life
and mood (REM). However, enjoyment of life was mod-
erately interfered with by ulcer pain. These findings are
supported by previous research showing that chronic
pain is associated with reduced physical activity59,60 and
can lead to emotional and behavioural reactions.61 Note
that pain interference does not necessarily provide an
acceptable surrogate for physical and psychosocial func-
tion, and participants may have impaired function
because of other factors than pain.62 In fact, in the pre-
sent study, more than half of the participants had other
painful comorbidities such as musculoskeletal pain, joint
pain, and neuropathies. Previous research also shows
that the ulcer itself,63 older age,64 and comorbidities65 are

associated with impaired function and health outcomes.
Recognising that ulcer related pain in addition to other
factors can interfere with several aspects of a person's life
are reasons to use biopsychosocial approaches in wound
management. Biopsychosocial approaches might offset
important negative consequences of a developing chronic
pain problem. It is therefore essential to consider both
the activity and affective dimension of pain interference
as it allows assessing which aspects of the individuals' life
(activity or affectivity) are affected by pain, and provide
interventions accordingly.66 Furthermore, it allows esti-
mating the contribution of interventions in each of these
aspects. Since physical activity is essential for wound
healing,67,68 pain management for promoting physical
activity should be an integrated part of holistic
wound care.

The most frequent descriptors used to describe ulcer
related background pain were ‘tender’, ‘stabbing’, ‘ach-
ing’, and ‘hot-burning’, which are all sensory descrip-
tors. Tender and aching are traditionally associated
with nociceptive pain caused by inflammation and tis-
sue damage, while hot-burning and stabbing are often
associated with neuropathic pain caused by injury and
sensitization of the peripheral or central nervous sys-
tem.69 Several pathophysiological mechanisms of CLUs,
such as tissue damage, inflammation, and nerve dam-
age, may contribute to the manifestations and different
types (eg, nociceptive, neuropathic) of ulcer related
background pain.13 The fact that the participants
reported different types of pain descriptors may indicate
the presence of different types of pain. Note, however,
that no descriptor is particular for either nociceptive or
neuropathic pain, and therefore type of pain cannot be
determined by pain descriptors alone. The use of
descriptors in combination with a thorough history tak-
ing and clinical examination can guide clinicians in
determining type of pain and choosing appropriate pain
management.69,70

The fact that nine participants reported ‘no pain’ in
the last 24 hours is in concordance with the finding that
most participants (71.1%) stated that their pain was inter-
mittent, meaning that they experience pain sometimes,
but are pain free at other times. Further, this finding indi-
cates that at least some of the participants have pain free
periods that exceed 24 hours. The remaining sample
reported that their pain was variable, meaning that they
had ‘background’ pain all the time, but also periods of
less as well as more pain (eg, incident pain, pain attacks).
Note that none of the participants described their pain as
stable. The temporal fluctuation is important to recognise
when assessing and treating ulcer related pain, in order
to provide appropriate pain management. Persons with
long pain free periods do not need continuous analgesia

N = 96 (79.3 %) 

Background pain 
only 

20.7 % 

Background pain and 
pain at dressing 
change 79.3 % 

FIGURE 1 Background pain and pain at dressing change
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TABLE 3 Ulcer pain

characteristics (N = 121)
N (%) Mean SD

BPI pain intensity (0-10 NRS, past 24 hours)

Worst 4.9 2.88

Average 4.5 3.56

Now 3.0 3.64

Least 2.1 2.04

BPI pain interference (0-10 NRS, past 24 hours)

General activity 4.3 3.16

Sleep 4.1 3.18

Walking ability 4.0 3.11

Normal work 3.9 3.14

Enjoyment of life 3.6 3.09

Mood 3.3 2.96

Relations with others 2.4 2.69

Activity pain interference (WAW) 4.1 2.8

Affective pain interference (REM) 3.1 2.7

Total interference score 3.6 2.6

SF-MPQ

Descriptors

SF-MPQ sensory 6.90 6.66

SF-MPQ affective 1.36 2.19

SF-MPQ total 8.24 8.35

VAS present pain intensity (0-100) 38.65 27.23

Present pain intensity index

No pain 10 (8.3)

Mild pain 22 (18.2)

Discomforting 28 (23.1)

Distressing 45 (37.2)

Horrible 7 (5.8)

Excruciating 2 (1.7)

PQAS pain pattern

Intermittent pain 86 (71.1)

Variable pain 31 (25.6)

Stable pain 0 (0)

Localization of ulcer related pain

Multiple locations 69 (57.0)

Only the wound itself (wound bed or edges) 27 (22.3)

The wound bed 90 (74.4)

The wound edges 15 (12.4)

The area surrounding the wound 67 (55.4)

The entire foot 7 (6.0)

The entire leg 13 (10.7)

Abbreviations: BPI, brief pain inventory; NRS, numeric rating scale; PQAS, pain quality assessment scale;
REM, affective pain interference; SD, standard derivation; SF-MPQ, Short-form Mc Gill pain questionnaire;
WAW, activity pain interference.
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administered around the clock (ATC), but rather admin-
istration per needed (PRN).71 Likewise, persons with var-
iable pain may need ATC in addition to PRN to achieve
pain relief. The temporal fluctuations of pain and pain
intensity are especially important when taking into con-
sideration that almost three out of four of the respon-
dents reported both ulcer related background pain and
dressing related pain.

A majority of the participants reported that their ulcer
related pain had multiple locations. The present study
does not provide further information about differences in
pain characteristics based on the location. However, pain
in other locations than the ulcer itself might be primary
hyperalgesia because of inflammation,72 referred pain
from the ulcer,73 or caused by other pathological factors
associated with having a CLU (eg, ischaemia, oedema,
swelling, skin irritation, diabetic neuropathy). Interest-
ingly, less than one out of four participants reported that
the pain was located only in the ulcer itself. This finding
indicates that local pain-relieving measures applied in
the wound bed (eg, analgesic gels, analgesic-releasing
dressings) are most likely inadequate to relieve pain. The
location of pain should therefore be thoroughly examined
when assessing ulcer related pain, as it could inform cli-
nicians of the best combination of systemic and local pain
management.

An interesting finding from the present study pertains
to the assessment of tactile mechanical sensation. Only
30% of the respondents were diagnosed with diabetes,
and only 16% had a diabetic foot ulcer. Yet almost 60% of
the participants had reduced sensation and were unable
to detect one or more pricks using SWME. Note that
inability to detect one prick is used as a diagnostic thresh-
old when screening for diabetic peripheral neuropathy.36

In addition, over 40% could not detect vibration from the
tuning fork. These findings demonstrate that many
persons with other ulcer-diagnoses than diabetic ulcers
(eg, traumatic, venous, and mixed aetiology ulcers) also
had diminished tactile sensation in the lower leg.
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% of participants

FIGURE 2 Brief pain inventory worst ulcer pain intensity divided into categories (N = 117)

TABLE 4 Ulcer pain management

n (%)

Prescribed analgesics

Yes 93 (76.9)

No 28 (23.1)

Prescribed analgesics for ulcer related pain

Yes 71 (58.7)

No 50 (41.3)

Use of non-medical interventions

Yes 74 (61.2)

No 47 (38.8)

Type of non-medical interventions

Elevating feet 28 (23.1)

Activity 16 (13.2)

Reduced activity 13 (10.7)

Lowering feet 9 (7.4)

Othera 8 (6.6)

aMassage, ulcer care, aids to protect the ulcer.
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Interestingly, studies have showed an alteration of nerve
function in persons with both arterial- and venous
ulcers,74-76 and vascular microangiopathy that lead to
nerve ischaemia may result in neuropathy in persons
with CLUs.77 Note that lost sense of touch and vibration
may indicate presence of peripheral neuropathy.39 How-
ever, it is also well documented that diminished tactile
sensation is common in healthy older adults.78 Our pre-
sent study cannot state whether the findings of dimin-
ished tactile sensation in persons with CLUs is a sign of
peripheral neuropathy because of disease, or a normal
alteration in the peripheral nervous system with increas-
ing age. However, previous research also shows that ulcer
related pain is prevalent despite diminished tactile sensa-
tion.79 Therefore, the present study's findings are relevant
in clinical practice, and should be a reminder for clini-
cians not to discard ulcer related pain in persons with
CLUs and signs of non-painful peripheral neuropathy.
The high prevalence of diminished tactile sensation is
also important to consider with regards to treatment and
prevention of CLUs, regardless of ulcer diagnosis. SWME
and tuning fork tests are non-invasive, low-cost, rapid,
and easy-to-apply in clinical practice. And even though
there are several uncertainties in the diagnostics proper-
ties of the tests, the monofilament and tuning fork are
important evidence-based tools for predicting the progno-
sis of persons with CLUs.36,38,80

Interestingly, while a large proportion of the partici-
pants (77%) had prescribed analgesics, less than 60% had
prescribed analgesics specifically for ulcer related pain. One
out of four reported using doses less than prescribed or not
taking the analgesic at all for several reasons. The fact that
participants had intermittent pain and some pain-free
periods of more than 24 hours may explain some of the
non-adherence to prescribed analgesics. However, this
study's findings of a large proportion of persons with mod-
erate to severe pain with substantial impact on function
may also indicate that the clinicians did not succeed in pro-
viding proper pain management. Previous research sup-
ports this study's findings that persons with CLUs
experience different pain severity and relief, and they have
different impact of pain on activity, sleep and negative emo-
tions. In addition, they may experience different adverse
effects of analgesics (eg, nausea, drowsiness).81 They may
also have the same barriers to pain management as other
patients, such as being afraid of addiction or believing that
analgesics should only be used when pain is unbear-
able.82,83 All these factors may in turn affect adherence to
treatment. Good quality pain management must involve
assessment and evaluation of the response to treatment and
be individualised to meet a person's various needs.

The present study has strengths and limitations that
need to be recognised. First of all, this study is the first

of its kind to investigate a number of pain characteris-
tics in depth in a large sample of persons with CLU's.
The findings are relevant for persons with CLU's with
various diagnoses, making the study clinically relevant
for clinicians managing a variety of CLUs. However,
since we only recruited hospital outpatients, our sample
may not be representative of a community sample of
persons with ulcer related pain caused by CLUs. Fur-
thermore, we recruited persons with various ulcer diag-
nosis and therefore one should be careful when
generalising the results to one specific wound patient
group. However, the sample should be representative
for persons with ulcer related background pain attend-
ing outpatient wound clinics.

This study provides detailed and systematic quanti-
tative data concerning ulcer related background pain
experienced by persons living with CLUs. The data
support previous research that suggests that ulcer
related background pain is a significant and interfer-
ing problem. Over 60% of the participants reported
moderate to severe pain intensity and that pain inter-
fered with daily function. Unfortunately, despite
heightened awareness of and clinical advantages in
pain management over the past 15 years, our study
suggests that background pain is still undertreated in
person with CLUs. Considering the other pain charac-
teristics presented, we further emphasise the impor-
tance of thorough pain assessment in all persons
presenting with CLUs, and especially in all persons
reporting ulcer related background pain, to provide
effective pain management. Persons with CLUs might
need a variety of treatment strategies including anal-
gesics (aimed at both nociceptive and neuropathic
pain) and non-medical treatment aimed at chronic
pain conditions. Pain management should be a high
priority in wound management to avoid negative con-
sequences of pain.
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