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Human beings are members of a whole, 
in creation of one essence and soul. 

 
If one member is afflicted with pain, 
other members uneasy will remain. 

 
If you have no empathy for human pain, 
the name of human you cannot retain. 

 
Saadi, Persian poet, 1210-1291 AC 
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Living with chronic pain can decrease the daily functioning of patients, their quality of 

life and well-being (Froud et al., 2014). Advances in pain-related studies have led to the 

conceptualization that pain does not occur in a social vacuum (McDonough et al., 2013). This 

means that not only patients’ psychological and biological factors can affect the pain 

experience, but social factors, specifically family caregivers’ pain-related cognitions and 

behaviors, have an influence on patients’ pain experiences as well (Osborne, Jensen, Ehde, 

Hanley, & Kraft, 2007). Evidence suggests the existence of many explicit pain-related 

cognitions (e.g., pain catastrophizing and fear of movement) among caregivers which 

influence pain (Wilson, Lewandowski, & Palermo, 2011). However, the knowledge about the 

existence of implicit pain-related cognitions such as attentional bias to pain information 

among family caregivers and the associations between these cognitions and patients’ pain-

related outcomes is scarce. The current thesis investigates these unknown aspects. Moreover, 

it is now acknowledged that family caregivers themselves can be negatively influenced and 

affected by the pain condition (Northouse, Williams, Given, & McCorkle, 2012). For 

example, studies have suggested that family caregivers have higher levels of depression and 

anxiety compared to their non-caregiving peers (Northouse et al., 2012). Still, the aspects of 

the pain condition that are associated with the lower well-being of family caregivers are not 

clear. Therefore, this thesis not only examines the factors that affect patients with chronic 

pain, specifically social factors, but it also sheds more light on the factors that affect family 

caregivers’ well-being. 

The introduction of this thesis will begin with a short overview of definitions of pain 

in research. Then, I will explain the biopsychosocial perspective and mainly will focus on the 

role of family caregivers on patients’ pain and pain-related outcomes. Finally, this chapter 

will end with an overview of the empirical chapters (i.e., chapters 2 to 6).  

History of pain studies 

The very first definition of pain can be traced back to more than 3000 years ago in 

traditional Chinese medicine, where it was believed that pain is a result of imbalance between 

yin and yang (Chen, 2011). In western countries, the first definition of pain can be found in 

The Hippocratic Collection (5th century BC; Rey, 1993). However, before Renaissance (14th 

-17th centuries) the heart was considered as the place for all the sensations and feelings such 

as pain. Only few philosophers and physicians in this period considered the brain as the seat 

of pain, including Galen (130- 201 AD) and Avicenna (980-1037 AD; Chen, 2011). It was 

after Renaissance, due to the development of experimental sciences, that eventually the role of 

the brain as a seat of pain and other sensations was accepted. Four main theories of pain and 

pain processes have been developed based on the role of the brain in the perception of pain: 

Specificity theory, intensity theory, pattern theory and most recently, gate control theory 

(Chen, 2011). While all these theories emphasize the role of the brain and physiological 

factors in experiencing pain, none of them is accepted to be completely correct. 

A pathway from biological to biopsychosocial models of pain 
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 1 
Regardless of the differences among the biological theories of pain, all of them agree 

upon the importance of experiencing pain for human survival. Based on the biological 

models, pain experience has three main functions. First, pain serves as a sensory detection to 

let the individual know that the body is in danger. Therefore, it prevents further injury. 

Second, the experience of pain teaches individuals to avoid the previous dangerous and 

painful conditions. Finally, by limiting the activities of the injured individual, pain provides 

the time and opportunity for the injured part to heal. These models of pain emphasize the 

pathological aspects of pain and can explain the pain that some people experience, mostly 

acute pain. However, conceptualizing pain only based on complete pathological aspects 

cannot explain the pain that is experienced by many other individuals, for example, patients 

who are suffering from chronic pain and patients who are suffering from pain with no clear or 

known pathology. In addition, the large number of patients with pain who indicate no 

improvement in their pain despite using the suggested medical and clinical approaches shed 

light on the importance of considering the role of other factors in the perception of pain 

(McMahon & Wall, 2010). 

The limitation of medical and biological viewpoints about pain contributed to 

developing the biopsychosocial model of chronic pain (Gatchel, Peng, Peters, Fuchs, & Turk, 

2007). According to this model, pain perception is a result of biological, psychological and 

social factors (Gatchel, 2005). Indeed, it is now widely accepted that pain is not solely the 

outcome of pathological problems (Bendelow, 2013), rather as Morris (1991) indicated pain is 

“the intersection of bodies, minds and cultures”. Based on the biopsychosocial model of pain, 

there is a difference between disease and illness (Gatchel, 2005). Disease is an objective 

experience that “is caused by either anatomical, pathological, or physiological changes”. 

However, illness is a subjective experience that manifests itself in how patients and their 

family members perceive the patients’ condition, respond to it and live with it (Gatchel et al., 

2007). More specifically, this definition distinguishes between nociception and pain. In 

nociception nerves convey the information about pathological damage to the brain, whereas in 

pain the patients’ perception, social context and prior learnings are playing a role along with 

the biological aspects (Gatchel et al., 2007). Figure 1 displays the biopsychosocial model of 

pain.  

Patients’ pain-related cognitions 

To explain the role of psychological factors in the pain experience, different 

psychological models have been developed, including fear of movement, pain catastrophizing, 

hypervigilancy to pain cues, and selective attention to pain stimuli. The fear-avoidance model 

suggests that fear of pain and avoiding behaviors will result in preservation of pain and pain-

related behaviors (Vlaeyen & Linton, 2000). Pain catastrophizing is defined as an extremely 

negative view about pain and perceiving it as an intolerable condition (Gracely et al., 2004). 

As suggested by Eccleston and Crombez (1999), hypervigilancy to pain is a condition in 

which patients are vigilant to painful stimuli in their environment, resulting in finding pain-

related cues more frequently and higher attentional bias to pain information. It has been 

shown that patients with chronic pain selectively attend to painful stimuli (Crombez, 
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Hermans, & Adriaensen, 2000; Pincus & Morley, 2001; Roelofs, Peters, McCracken, & 

Vlaeyen, 2003). Such attentional biases may interfere with ongoing activities and cognitive 

tasks and decrease the individuals’ functioning in normal activities (Dehghani, Sharpe, & 

Nicholas, 2003). Moreover, attending to painful stimuli along with other psychological 

variables such as fear of movement and catastrophizing might lead to decreased levels of 

physical activity in daily life, more psychological distress, disability, and depression (Vlaeyen 

& Linton, 2000). 

Caregivers’ pain-related cognitions 

Similarly as patients, evidence emphasizes that family members, specifically those 

with the most intensive interactions with the patients (i.e., main family caregivers), have or 

develop pain-related cognitions (Mohammadi et al., 2012). For example, Cano, Johansen, and 

Franz (2005) showed that not only patients might catastrophize about their pain, but also 

family caregivers are prone to express pain catastrophizing cognitions. As well, family 

caregivers of patients with pain might share the same fear-related cognitions and worries 

about patients’ pain (Wilson et al., 2011). 

Caregivers who catastrophize about pain and perceive high pain-related fear might try 

to protect their patients from what they consider as dangerous and, consequently, they might 

reinforce patients’ pain behaviors or passive and maladaptive behaviors (Wilson et al., 2011). 

In addition, caregivers’ protective and supportive responses that result from these cognitions 

about their patients’ pain might lead to higher attention to pain cues and pain-related 

information in patients (Vervoort et al., 2009). One other pain-related cognition that might 

exist among both patients and their caregivers is attentional bias to pain information. While 

attentional biases to pain information among patients with pain have been vastly studied (e.g., 

Figure 1. The Biopsychosocial Model of pain 
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Crombez et al., 2000; Khatibi, Dehghani, Sharpe, Asmundson, & Pouretemad, 2009; Roelofs 

et al., 2003) evidence about the existence of attentional bias among caregivers is scarce. 

Therefore, in the current research the existence of attentional bias among family caregivers of 

patients with pain will be investigated. The existence of attentional bias to pain information 

among family caregivers may indicate that living and taking care of patients with chronic pain 

not only affects caregivers’ explicit cognitions, but affects caregivers’ implicit cognitions as 

well. Moreover, the existence of attentional bias to pain information may help caregivers to 

detect their patients’ pain cues faster or it might result in interpreting neutral or other physical 

cues as pain cues (Liossi, White, Croome, & Hatira, 2012). Faster detection of pain cues or 

detecting more pain cues may affect caregivers’ pain-related responses. Yet, the potential role 

of existence of attentional bias among family caregivers is not clear.    

Family caregivers’ effect on patients’ pain experience 

Traditionally, the influence of the caregivers’ responses on pain was framed based on 

social learning models (Craig, 2004) and operant models of pain (Fordyce, 1976). These 

models indicate that the responses from a significant other, specifically a family caregiver, 

can affect the pain experience and the outcomes of pain such as pain disability 

(Hadjistavropoulos & Craig, 2002). Caregivers’ solicitous and supportive responses are 

commonly considered to reinforce and maintain pain and illness-related behaviors 

(Schmaling, Smith, & Buchwald, 2000). As well, caregivers’ solicitous and supportive 

responses have been found to be associated with higher pain intensity and lower physical 

activity (Flor, Kerns, & Turk, 1987). It is likely that caregivers’ supportive responses 

reinforce patients’ sense of vulnerability and dependency (Turk & Gatchel, 2013) and imply 

this notion to patients that their condition is serious and dangerous. While the evidence 

supports the possible link between caregivers’ supportive responses and adverse physical 

outcomes of patients, other evidence emphasizes that caregivers’ supportive responses 

decrease patients’ distress and depression and increase patients’ psychological adjustment 

(Jensen et al., 2002; Turk, Okifuji, & Scharff, 1995). In addition, these patients have higher 

marital satisfaction compared to the patients with unsupportive caregivers (Pence, Cano, 

Thorn, & Ward, 2006). 

In contrast, operant models of pain predict that patients whose caregivers show 

punishing and unsupportive responses might express fewer pain behaviors and lower 

disability (Fordyce, 1976). However, research does not always support this claim. It is 

indicated that patients with unsupportive caregivers show higher levels of pain, disability, and 

pain behaviors (Martire & Schulz, 2007). In addition, it is assumed that living with 

unsupportive caregivers is related to higher depression and distress (Gauthier et al., 2012). To 

examine the effects of caregivers’ responses on patients’ outcomes, it seems logical to 

differentiate between the types of the outcomes that we measure. For example, it is likely that 

caregivers’ supportive responses enhance patients’ wellbeing and relationship satisfaction 

while they deteriorate their physical health. As well, it can be assumed that the definition of 

caregivers’ responses plays an important role. For example, solicitous and distracting 

responses may reinforce patients’ pain behaviors and encourage patients to show more 
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passive behaviors while those caregivers’ responses that encourage patients’ well-behaviors 

and acceptance may increase patients’ physical behaviors. Finally, one cannot overlook the 

importance of caregivers’ and patients’ psychological characteristics such as pain 

catastrophizing and fear of movement in the outcomes of patients’ pain experience. 

The influence of the interactions among family members on patients’ pain experience 

While family members’ responses, and specifically the responses of family caregivers, 

influence patients’ pain, it is also likely that the functioning of the whole family as a bigger 

social factor may influence patients’ health and pain. However, research in this area usually 

has focused on the specific interactions between patients and one family member (i.e., 

spouses or parents). Families are complicated and interrelated systems that try to maintain 

their balance (Goldenberg & Goldenberg, 2008). When a new condition is imposed on 

families, such as an illness of one member, families have to change themselves to maintain 

the balance within the family. Therefore, an illness of a family member not only affects 

patients but the whole family. For example, the suffering of one member from pain can 

change the families’ usual plans or it can distress other family members. In the same way the 

interactions among family members may alter patients’ pain outcomes (Martire & Schulz, 

2007; Palermo, Valrie, & Karlson, 2014). 

Research that focuses on the role of the family in patients’ illness and pain usually 

emphasizes several dimensions in family interactions, including organization, cohesion, 

affective environment, communication and problem solving (Alderfer et al., 2008). Highly 

functional families are defined as families with clear role definitions for each member, a clear 

and direct communication style, who provide sufficient support for their members and are 

supportive of members’ emotional expressions (Palermo et al., 2014). In contrast, in low 

functional families, members are not able to provide adequate support for each other, it is not 

possible for them to express their emotions and the communications are usually unclear and 

vague. Therefore, one can conclude that patients who suffer from more severe pain may 

experience fewer psychological problems such as distress, if they are living in highly 

functional families rather than less functional families. 

Pain and its effects on family caregivers 

As indicated above, family caregivers’ responses towards patients and their decisions 

about patients’ medications and treatments affect patients’ outcomes (Hwang, Fleischmann, 

Howie-Esquivel, Stotts, & Dracup, 2011; Reinhard, Given, Petlick, & Bemis, 2008). It is 

likely that caregivers’ responses are affected by caregivers’ cognitions and perceptions about 

their own condition. Caregivers’ positive perception about their condition can originate from 

experiencing personal gratification and growth and it can improve their relationship with the 

patients (Cohen, Colantonio, & Vernich, 2002; Kinney & Stephens, 1989; Raschick & 

Ingersoll-Dayton, 2004). In contrast, caregivers’ negative perception about their condition can 

be related to negative consequences for caregivers (Carey, Oberst, McCubbin, & Hughes, 

1991; Harwood et al., 2000), such as burden and strain (Greenberg, Seltzer, & Greenley, 

1993). Also factors such as having conflicts with patients (Greenberg et al., 1993) and 
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 1 
receiving low levels of social support (Biegel, Milligan, Putnam, & Song, 1994) are proposed 

to be responsible for caregivers’ negative perceptions about their own condition. 

Studies based on the social context of pain indicate that one of the main social 

concepts that have a strong influence on negative perceptions is experiencing injustice. The 

perception of injustice can tag caregiving demands with a negative meaning. As it is 

indicated, caregiving obliges care providers to sacrifice their own activities (Albert, 1990; 

Kim & Keshian, 1994), to decrease their social activities (Temple & Fawdry, 1992), to 

neglect their personal care (Schulz & Beach, 1999) and to spend their savings on patients’ 

treatments. In these situations, individuals who believe that they are forced to take the 

responsibilities of others’ problems perceive their condition as unfair and unjust. Yet, the 

perception of injustice has never been investigated among caregivers. Therefore, to fill the 

gap, the current thesis examines the perception of injustice among family caregivers of 

patients with chronic pain.   

The outline of the thesis 

The current thesis aims to investigate the role of psychosocial factors in patients’ pain-

related outcomes such as pain intensity. In addition, family caregivers’ perception about their 

own condition will be examined.   

To do so, the second chapter of this thesis examines the existence of pain-related 

cognitions such as pain catastrophizing and attentional bias to pain among both patients with 

chronic pain and their main family caregivers. The third chapter further investigates the 

existence of pain-related cognitions in family caregivers and how this may associate with 

caregivers’ perceptions of patients’ pain-related variables. I will focus on how caregivers’ 

behavioral responses to patients’ pain may affect patients’ pain-related outcomes in the fourth 

chapter of my thesis. A broader perspective about the potential effect of family-related factors 

(i.e., family functioning) on patients’ pain experience will be described in the fifth chapter. 

While the major part of this thesis will focus on associations between caregivers’ cognitions 

and behaviors and patients’ pain-related outcomes, I found it important to also investigate the 

psychological effect of caregiving on family caregivers. More specifically, how do caregivers 

perceive their own condition (i.e., perception of justice and fairness of their condition) as a 

family caregiver? In chapter six, I will provide the relevant information about the existence of 

perceived injustice among family caregivers of patients with pain and the association between 

perceived injustice and the well-being of caregivers. Finally, in the last chapter (i.e., chapter 

7), the general findings of the thesis and the implications of the findings will be discussed.  
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Abstract 

Despite increasing interest in the attentional biases of pain patients towards pain-

related stimuli, there have been no investigations of whether the main caregivers of chronic 

pain patients also selectively attend to pain-related information. We compared the attentional 

biases to painful or happy faces of 120 chronic pain patients, 118 caregivers, and 50 controls. 

Analyses found that both patients and caregivers demonstrated biases towards painful faces 

that were not observed in control participants or to happy faces. Those patients and caregivers 

who were high in fear of pain demonstrated greater biases than those low in fear of pain, and 

the biases of the high-in-fear-of-pain group differed significantly from zero. When sub-groups 

of caregivers were compared, it was found that biases towards painful faces were not 

observed for those caregivers who accurately identified the level of pain the patient currently 

reported. In contrast, those caregivers who overestimated or underestimated the patients’ pain 

demonstrated biases that were significantly greater than zero. These results add to the growing 

weight of evidence suggesting that biases towards pain-related stimuli are observed in chronic 

pain patients, but that the nature of the stimuli is important. In addition, the results suggest 

that caregivers, particularly those who either under- or overestimate the level of pain that the 

patient reports, also demonstrate similar biases. Future research should investigate the links 

between caregivers’ biases and the way in which caregivers respond to pain. 

Keywords: Chronic pain; selective attention; caregivers; fear of movement 
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Introduction 

Research into attentional biases towards pain-related stimuli in chronic pain patients 

(CPP) has been mixed. Some authors have found null results (Asmundson, Kuperos, & Ron 

Norton, 1997; Asmundson, Norton, & Norton, 1999; Asmundson & Hadjistavropoulos, 2007; 

Dear, Sharpe, Nicholas, & Refshauge, 2011), while others find evidence of a bias towards 

sensory pain words (Dehghani, Sharpe, & Nicholas, 2003; Haggman, Sharpe, Nicholas, & 

Refshauge, 2010; Liossi, Schoth, Bradley, & Mogg, 2009; Liossi, White, & Schoth, 2011; 

Sharpe, Dear, & Schrieber, 2009). One explanation for the mixed findings is the nature of the 

stimuli. Two studies have shown biases towards idiosyncratically selected pictures but not for 

generally selected words (Roelofs, Peters, Fassaert, & Vlaeyen, 2005) or idiosyncratically 

selected words (Dear et al., 2011). Khatibi and his colleagues (2009) found biases in a sample 

of CPPs compared to controls in response to painful faces, which may be more salient than 

pictures of activities or word stimuli. Similar results have been found in the headache 

literature (Schoth & Liossi, 2010). 

Despite the amount of research on attentional biases in CPPs, no research has 

investigated the presence of attentional biases in the caregivers of CPPs. It has been suggested 

that painful faces may have salience to others in warning them of a potential threat, and this 

may lead to facilitated processing of painful faces (Yamada & Decety, 2009). However, little 

is known about the attentional biases of caregivers of CPPs and how biases are related to 

characteristics of the caregiver or patient. Since the early work of Fordyce (Fordyce, 1976), 

the role of caregivers in reinforcing pain behaviors has been well accepted. Evidence shows 

that caregivers who catastrophize about pain are more likely to behave in a solicitous manner 

towards the patient (Romano et al., 1995; Sullivan, Rodgers, & Kirsch, 2001), which is in turn 

associated (Lousberg, Schmidt, & Groenman, 1992) with increased patient disability 

(Lousberg et al., 1992). However, we do not know whether these patterns are also associated 

with selective attention. 

A recent study investigated selective attention in parents of children about to undergo 

an experimental pain task. Results showed that those parents low in catastrophizing 

demonstrated a bias towards low-pain faces, whereas parents high in catastrophizing avoided 

high-pain faces (Vervoort et al., 2011). The authors argue that these results are consistent with 

the interruptive nature of pain (Eccleston & Crombez, 1999). Their study, however, 

investigated the parents of healthy children in an experimental pain situation. Whether 

caregivers of pain patients have similar attentional biases towards pain stimuli is unknown. 

Given (a) the relationship between catastrophizing and solicitous behavior from 

caregivers (Sharp & Nicholas, 2000; Swinkels-Meewisse, Swinkels, Verbeek, Vlaeyen, & 

Oostendorp, 2003), (b) the fact that catastrophizing is thought to underlie the development of 

fear of (re)injury (Vlaeyen & Linton, 2000), and (c) that patients high in fear of (re)injury 

have been shown to have a greater bias toward painful faces (Khatibi et al., 2009), one might 

expect that in caregivers of CPPs, facilitation rather than interruption may be observed. 

The present study aims to: (1) replicate the previous findings (Khatibi et al., 2009) and 

show that CPPs demonstrate biases toward pain-related faces; (2) determine whether the same 
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biases are observed in caregivers; and (3) determine whether these biases are reliably 

associated with fear of (re)injury and/or catastrophizing. We hypothesize that both patients 

and caregivers will demonstrate biases towards pain-related faces in comparison to controls 

and that these biases will be greater for those high in fear of (re)injury and catastrophizing. 

We also explored relationships between attentional biases and other psychosocial variables. 

Methods 

Participants 

The study was conducted at the orthopedic clinic of Atieh Hospital, Tehran, Iran. Only 

the chronic pain patients who were accompanied by their caregivers were asked to participate 

in the research. Inclusion criteria for the pain group included being over 18 years of age, 

having constant pain for more than 3 months, sufficient literacy to complete questionnaires, 

and able to use both hands for completing the pictorial dot-probe task. Exclusion criteria for 

CPPs were having a serious mental illness, head injury, or current drug and alcohol abuse. 

The same inclusion and exclusion criteria were used for caregivers. In addition, any caregiver 

who reported a chronic pain complaint themselves was also excluded. 

One hundred fifty-four eligible patients with chronic musculoskeletal problems who 

were accompanied by their main caregivers were invited to take part between January and 

July, 2010. Of those eligible, 142 patients (92%) and 139 caregivers (90%) agreed to 

participate in the study. Two main reasons for not participating were lack of time and having 

severe pain that interfered with their performance in the computer task. The study was 

approved by the University research ethics committee and the mental health center of Atieh 

Hospital. 

Seven patients and their caregivers returned incomplete questionnaires and they were 

excluded from the sample. Ultimately, the data of 135 CPPs (mean age 41.77 years, SD 

13.42; range 18–75 years; 77.8% female; 80.7% married; mean education 12.78 years, SD 

3.7) and 132 caregivers (mean age 38.78 years, SD 13.62; range 18–72 years; 57.6% female; 

71.2% married; mean education 13.48 years, SD 3.52) were analyzed. In addition, dot-probe 

data of 15 patients and 14 caregivers were deleted due to technical problems. As such, 

analyses on the dot-probe task were based on data from 120 patients and 118 caregivers. The 

average pain duration of the CPP sample was 53.88 months (SD 70.38). The distribution of 

pain location was as follows: 20.7% upper limbs, 23.7% lower limbs, 43% back pain, and 

12.6% reported pain problems in more than one location. 

Forty-nine dyads (37.7%) were mothers and daughters (mother as patient: 23%, 

daughter as patient: 14.6%), and 50 dyads (38.5%) were couples. A nonpatient group of 52 

individuals was invited to participate in the study (mean age 32.63 years, SD 10.51, 73.1% 

were married; mean education 13.8 years, SD 3.45). The same inclusion and exclusion criteria 

that were applied for caregivers were used for the control group. Control participants were 

also excluded if they were living with a CPP. 
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Measures 

A battery of questionnaires was used to assess pain severity, depression, stress, 

anxiety, fear of (re)injury, pain catastrophizing, and disability. 

Pain severity: visual analogue scale. The visual analogue scale (VAS) is a 10-cm 

ungraded horizontal line anchored by two descriptive words at each end. The left anchor 

indicates “no pain at all” and the right anchor indicates “the maximum intensity of pain.” 

Chronic pain patients were asked to indicate their current pain intensity on the VAS. 

Caregivers were also asked to complete an identical VAS to estimate the level of the patients’ 

current pain. 

Different approaches have been used within the literature to determine whether 

patients and caregivers are concordant for pain. Some approaches have suggested that any 

difference at all should indicate discordance (Riemsma, Taal, & Rasker, 2000), however, 

Lehman and colleagues have argued that this is unnecessarily stringent (Lehman et al., 2011). 

Lehman and colleagues (2011) opted for half of one minimum clinically important difference. 

Martire and colleagues (2006) opted for differences >10 on a VAS of 0–100. Although 

Martire and colleagues (2006) and Lehman and colleagues (2011) used slightly different 

methods, essentially, estimates of concordance were the same. In Lehman’s study (2011), it 

meant a score of 6, 7, or 8 was deemed concordant if the patient’s pain score was 7, and in 

Lehman’s study, scores of 60–80 were deemed concordant if the patients score was 70. 

Hence, we adopted this criterion. That is, caregivers whose estimates of pain patients’ pain 

was 10 units or less from the pain patients’ report of pain, were deemed to be concordant. The 

rest of the caregivers were deemed to be discordant. 

Pain Catastrophizing Scale. The Pain Catastrophizing Scale (PCS) is a 13-item self-

report scale that assesses three different categories: rumination (e.g., “I anxiously want the 

pain to go away”), Magnification (e.g., “I become afraid that the pain may get worse“) and 

Helplessness (e.g., “There is nothing I can do to reduce the intensity of the pain”) (Sullivan, 

Bishop, & Pivik, 1995). Each item was rated on a 5-point Likert-type scale (0 = not at all, 

4 = all the time). It was shown that PCS has good reliability (Cronbach α = 0.85; Crombez, 

Eccleston, Baeyens, & Eelen, 1998). 

In the current study, a modified version of PCS was used for caregivers. In this 

modified version, the wording of each item was changed to assess feelings and beliefs of 

caregivers about their family members’ pain (i.e., “I anxiously want his/her pain to go away” 

or “There is nothing I can do to reduce the intensity of his/her pain”). In the current study, the 

Cronbach αs of the PCS were 0.85 for patients and 0.78 for caregivers. 
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Tampa Scale of Kinesiophobia.The Tampa Scale of Kinesiophobia (TSK; Kori, 

Miller, & Todd, 1990) is based on the model of fear of (re)injury (Vlaeyen, Kole-Snijders, 

Boeren, & van Eek, 1995). It is a self-report scale including 17 items, each rated on a 4-point 

Likert-type scale (1 = extremely disagree, 4 = extremely agree). Higher scores reflect greater 

fear of movement. It has been shown that this scale has a good reliability and 

validity (Swinkels-Meewisse et al., 2003; Vlaeyen et al., 1995). 

To assess fear of (re)injury among caregivers, some changes to each item’s wording 

were made (eg, “my accident has put my body at risk for the rest of my life” was changed to 

“his/her accident has put his/her body at risk for rest of his/her life” or “I can’t do all the 

things normal people do because it’s too easy for me to get injured” was changed to “he/she 

can’t do all the things normal people do because it’s too easy for him/her to get injured”). The 

Cronbach αs for both versions of the TSK were 0.74. 

 Roland and Morris Disability Questionnaire. The original version of the Roland 

and Morris Disability Questionnaire (RDQ) comprises 24 Yes/No items (Roland & Morris, 

1983). Patients were asked whether each statement applied to them in the last 24 hours. The 

RDQ score is ranged from 0 (no disability) to 24 (maximum disability). In the current study, a 

modified version of RDQ was used for a heterogeneous group of CPPs; the wording “my back 

pain” was changed to “my pain”; this modified version has shown good validity in pain 

samples (Asghari & Nicholas, 2001). Only CPPs were asked to complete this questionnaire. 

 Depression, Anxiety and Stress Scale. The Depression, Anxiety and Stress Scale 

is a 42-item scale for measuring the negative emotional states of depression, anxiety, and 

stress (Lovibond & Lovibond, 1995). Participants were asked to indicate the extent to which 

they experienced each item over the past week on a 4-point scale (0 = did not apply to me at 

all; 3 = applied to me very much, or most of the time). The Cronbach α for each subscale was 

reported by Lovibond and Lovibond (1995) as follows: depression = 0.91, anxiety = 0.84, and 

stress = 0.90. 

 Pictorial dot-probe task. The pictorial dot-probe program developed by Khatibi 

and colleagues (2009) was used for this study. All the stimuli were presented on a monitor of 

a Sony VGN-N365E Notebook, Intel Core Due Inside (Sony Corporation, Tokyo, Japan). A 

fixation point was presented at the center of the monitor for 300 ms. After the fixation point 

was removed, a pair of faces appeared on the screen, one above the fixation point and the 

other below the point. At each presentation, one of the faces was happy or painful and the 

other face showed the same person with a neutral expression. The faces remained for 500 ms 

and then were replaced by a fixation point. When the fixation point disappeared, a probe (a 

right- or left-facing arrow) was presented in the same spatial location of either the 

experimental or neutral face. Participants were asked to press the “D” key when they saw a 

left-facing arrow and to press the “L” key when they saw a right-facing arrow. When 

participants pressed one of the keys or, automatically after 1000 ms, the arrow disappeared. 

There were 160 experimental trials, which included faces from nine different actors and one 

actress. The test presented in two separate experimental sections, including 80 trials for 

happy/neutral and 80 trials for painful/neutral presentations. Each picture was presented 
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randomly four times in all four possible combinations (ie, target up/probe down; target 

up/probe up; target down/probe down; target down/probe up). On average, it took 10 minutes 

for every subject to complete the task. 

Procedure 

Eligible patients were approached by the researcher and briefed about the study. If 

both patients and their caregivers agreed to participate, they were guided to the research room 

in the clinic. The general plan of research was explained to them to make sure they were 

informed of procedure. The experimental protocol was approved by the University Human 

Research Ethics Committee. Participants were asked to complete a battery of questionnaires 

and perform the pictorial dot-probe task. After completion of the two experimental parts, 

more information about the purposes of the study was given to the participants and they were 

debriefed about pictorial dot-probe task results. 

Analysis 

A series of 1-way analyses of variance (ANOVAs) were carried out to examine 

differences between patients, caregivers, and the control group on demographic and 

psychological variables. Nonparametric statistics were used for noncontinuous measures. 

Caregiver and patient scores on the pain-related questionnaires were compared using 

independent t-tests to determine any differences between their scores. We also provide simple 

descriptive data for concordance ratings. 

For determining which variable(s) should be included as covariate, correlations 

between those variables that differed among groups and indices of attention bias were 

performed. Attention indices were calculated using the following formula: 

Bias  index=(tupl - t lpl )+(t lpu-tupu)/2  

 where t is the target face, p is the arrow probe, u is the upper position, and l is the 

lower position. 

According to the above formula, a positive score indicates selective attention towards 

the location of the target, and a negative score indicates attention away from those target 

pictures. 

A mixed-model 3 (pain status; CPP vs caregivers vs control) × 2 (stimuli; pain/happy) 

ANOVA was conducted to determine the possible difference(s) among these groups for bias 

indices. A series of 1-sample t-tests was separately conducted for each group to examine 

whether the observed biases were significantly different in groups; also, paired-sample t-tests 

were used separately for each group to compare the attention index of painful faces with 

happy faces. 

In addition, the CPP group was dichotomized on the basis of their scores on the TSK, 

using a median split procedure into high and low fear of (re)injury. A 2 (fear of [re]injury: 
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high and low) × 2 (stimuli: painful vs happy faces) ANOVA was also conducted to determine 

whether there were differences between the groups on the basis of fear of (re)injury status. 

Further 1-way t-tests were performed to assess whether the biases differed from zero for high 

and low fear of (re)injury groups separately. 

Finally, dyads were dichotomized into those who were concordant for estimates of the 

patient’s pain level and those who were not. The caregivers’ attentional biases towards painful 

faces were compared for the concordant vs discordant group, controlling for the level of fear 

of (re)injury. Finally, the attentional biases towards painful faces of overestimating 

caregivers, underestimating caregivers, and concordant caregivers were compared to zero, 

using 1-way t-tests. 

Results 

Participants’ characteristics 

There were no significant differences between participants in the control group, 

caregivers, or CPPs in terms of gender, education, or marital status. Analyses revealed a 

significant difference for age between CPPs and control participants (CPP: M = 41.77 years, 

Control: M = 32.63 years [P < 0.01]) and between caregivers and controls (Caregivers: 

M = 38.78 years, Control: M = 32.63 years [P < 0.01]), but not between caregivers and 

patients. There were also no significant differences between groups on depression, anxiety, or 

stress levels. Of the dyads, 25% of caregivers underestimated the pain levels of the CPP and a 

further 32% overestimated the patients’ pain. The remaining 43% were accurate in their 

estimates of patients’ pain levels. 

Pearson product-moment correlations for continuous variables and 

Spearman ρ correlations for other variables were conducted to examine the relationship 

between demographic variables and attention indices. The only significant correlation was a 

small but significant correlation between age and bias indices for painful faces 

(r = 0.129; P < 0.05). Hence, age was entered as a covariate for further analyses when 

comparing the patient and caregiver groups to the control group. The only other significant 

correlation was between fear of (re)injury in the patient group and attentional bias (reported 

below). Demographic and clinical variables are reported in Table 1. 

Differences between the patient and caregiver groups were investigated using a series 

of t-tests for all clinical variables. As can be seen from Table 1, the only significant difference 

between CPPs and their caregivers on clinical variables was for the rumination subscale of the 

PCS [t(1, 265) = −3.18; P < 0.01], indicating that caregivers reported ruminating more than 

the patients did. 

Selective attentional bias 

A mixed-model 3 (group: CPPs vs caregivers vs control) × 2 (stimuli: happy faces vs 

pain faces) analysis of covariance (ANCOVA) was conducted, controlling for age. The results 

http://www.sciencedirect.com/science/article/pii/S0304395911005148#t0005
http://www.sciencedirect.com/science/article/pii/S0304395911005148#t0005
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showed that there was no main effect for stimuli [F(1, 287) = 0.034, P = 0.854] or group 

[F(2, 287) = 2.703, P = 0.069]. Importantly, the 2-way interaction effect for group × stimuli 

was significant [F(2, 287) = 3.773, P = 0.025]. As can be seen in Figure 1, CPPs and 

caregivers both showed a bias towards pain faces (respectively,  and ), 

while the opposite is true for the control group ( ). Contrasts showed that these 

differences between the control group and the other two groups were significant for painful 

faces [F(2, 287) = 9.10; P = 0.001] but not for happy faces [F(2, 287) = 0.225; P = 0.79]. 

Post hoc analyses indicate that on pain index, there are significant differences between 

patients and controls (P < 0.01) and caregivers and controls (P < 0.01), but no significant 

differences between CPPs and their caregivers (P = 0.97). One-way t-tests confirmed that 

these results showed a bias towards pain faces that differed from zero for the patient group 

(t = 3.507, P = 0.001) and caregivers (t = 2.99, P = 0.003), and a bias away from painful faces 

for the control group (t = −3.054, P = 0.004). None of the biases for happy faces differed from 

zero. 

Table 1.Means (SDs) of clinical variables among CPPs, caregivers and controls 

 CPPs Caregivers Controls P-value 

PCS – rumination 12.04 (3.3) 13.28 (3.0) – <0.01 

PCS – magnification 5.22 (3.3) 4.96 (2.8) – 0.48 

PCS – helplessness 10.79 (5.58) 9.6 (4.6) – 0.059 

TSK 41.56 (6.99) 40.99 (6.86) – 0.50 

VAS – present 51.41 (30.71) 53.71 (28.43) – 0.53 

VAS – past 60.74 (27.18) 54.47 (28.87) – 0.074 

VAS – future 36.85 (28.15) 37.09 (26.19) – 0.94 

DASS – Depression 9.77 (8.89) 8.62 (8.42) 8.84 (9.28) 0.54 

DASS – Stress 14.2 (10.12) 12.94 (9.25) 12.09 (9.49) 0.34 

DASS – Anxiety 9.32 (7.75) 8.06 (7.68) 8.26 (8.20) 0.39 

CPP, chronic pain patient; PCS, Pain Catastrophizing Scale; TSK, Tampa Scale of 

Kinesiophobia; VAS, visual analogue scale; DASS, Depression, Anxiety and Stress Scale 

 

 

 

 

 

 

 

 

 

 

Figure 1. Attentional biases for painful and happy faces for chronic pain patients (CPPs), 

caregivers, and controls 

http://www.sciencedirect.com/science/article/pii/S0304395911005148#f0005
http://www.sciencedirect.com/science/article/pii/S0304395911005148#gr1
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Correlation analysis showed a significant correlation (r = 0.27, P = 0.003) between 

fear of (re)injury and pain-related attentional biases only for patients, as such caregivers were 

excluded from further analysis into the effect of fear of (re)injury on attentional bias. A 2 (fear 

of [re]injury: high and low) × 2 (stimuli: painful vs happy faces) ANOVA was conducted for 

patients. The results showed that there was a main effect for stimuli 

[F(1, 118) = 5.265, P = 0.024] but not fear of (re)injury [F(1, 118) = 0.310, P = 0.579], but the 

interaction effect for stimuli × fear of (re)injury group was also significant [F(1, 

118) = 4.444, P = 0.037]. As can be seen in Figure 2, this interaction effect indicated that the 

high fear group showed a significant bias towards painful faces (t = 3.60, P = 0.001) but not 

happy faces (t = −1.07, P = 0.286). In contrast, the low-fear group did not show a significant 

bias towards painful (t = 0.955, P = 0.344) or happy faces (t = 0.599, P = 0.552). 

 

 

 

 

 

 

 

 

 

 

Figure 2. Biases towards painful and happy faces for the high vs low fear of (re)injury groups 

A 1-way ANCOVA controlling for fear of (re)injury was conducted comparing those 

caregivers who were concordant vs those who were discordant for patients’ current reported 

pain levels. Analyses revealed that there was a significant difference between concordant and 

discordant caregivers [F(1, 106) = 4.141,P = 0.044]. As can be seen from Figure 3, both 

caregivers who overestimated (n = 35; t = 2.129, P = 0.041) and who underestimated 

(n = 27; t = 2.566, P = 0.016) the patients’ current level of pain demonstrated biases towards 

painful faces that were not evident for those who accurately guessed the patients’ level of pain 

(n = 49; t = 1.107, P = 0.274). 

Discussion 

The aim of this study was to expand upon previous work investigating attentional 

biases towards pain by determining whether caregivers of CPPs also demonstrate biases 

towards painful faces. We hypothesized that both patients and their caregivers would have 

biases towards painful faces that would not be observed in a control group. This hypothesis 

was supported. We also hypothesized that when patients were divided into groups based on 

their fear of (re)injury, those who were high in fear of (re)injury would show greater biases 

towards painful faces. Again this hypothesis was supported; however, correlations were 

observed only between patients’ fear of (re)injury and patients’ attentional biases towards 

painful faces. Correlations between caregivers’ fear of (re)injury and attentional biases failed 

http://www.sciencedirect.com/science/article/pii/S0304395911005148#f0010
http://www.sciencedirect.com/science/article/pii/S0304395911005148#f0015
http://www.sciencedirect.com/science/article/pii/S0304395911005148#gr2


 Attention to pain among caregivers 

-Page 31- 
 

 2 

to reach significance. Sub-group analyses demonstrated that it was caregivers who were 

unable to accurately estimate the current pain levels of the patient, who demonstrated a bias 

towards painful faces that was not observed in caregivers who gave accurately estimates of 

the patients’ pain. These results have a number of important implications for the role of 

attentional biases in chronic pain. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Biases towards painful faces for caregivers who underestimated, overestimated, or 

correctly identified the patients’ level of current, reported pain 

Firstly, the results for CPPs observed in this study replicate the results found by 

Khatibi and colleagues (2009). In this area of research that is characterized by inconsistency 

and mixed results, this replication is noteworthy. This is only the third study in the field that 

has investigated attentional biases to painful faces in a group of chronic pain patients. The fact 

that all three studies found evidence of attentional bias (Khatibi et al., 2009; Liossi et al., 

2009; Liossi et al., 2011) adds weight to the suggestion that attentional biases towards painful 

stimuli are observed in chronic pain patients, however, the stimuli that are used are an 

important determinant of whether a bias is present (Dear et al., 2011; Roelofs et al., 2005). 

Further, this study also replicated the relationship between biases towards painful faces and 

fear of (re)injury found in our earlier study (Khatibi et al., 2009). Again, the relationship 

between fear of (re)injury and attentional biases has been previously reported (Dehghani et 

al., 2003) but others have failed to find the relationship (Dear et al., 2011), and others have 

found the association in the opposite direction (Haggman et al., 2010). Hence, it is an 

important aspect of the replication to find the same pattern of relationship between fear of 

(re)injury and attentional biases in the chronic pain group. 

While the replication of earlier findings is important in this area, the major 

contribution of the present study is to demonstrate that the same biases that are observed in 

CPPs were also observed in their caregivers. Williams (2002) has argued that there is 

evolutionary advantage when confronted by another person (particularly a family member) in 

pain to become vigilant to those facial expressions. According to the evolutionary perspective, 

a painful face expression on another person likely signifies an injury to that person and could 

http://www.sciencedirect.com/science/article/pii/S0304395911005148#gr3
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confer threat to the observer as well. Hence, vigilance in the caregivers of those in pain from 

an evolutionary perspective may be a natural and adaptive phenomenon. If so, the presence of 

attentional biases towards painful faces among the caregivers of CPPs as a group may not 

necessarily have important theoretical implications. To determine whether this explanation 

was likely, we examined what associations there were between caregiver and patient variables 

and attentional biases. Despite having included a range of variables known to be associated 

with poorer function (eg, fear of [re]injury, psychopathology, disability, catastrophizing, 

ruminating), we failed to find any relationships between caregiver attentional biases and these 

variables. 

At first glance, this may question the importance of the observed biases, which could 

simply reflect familiarity. However, there are two reasons why this conclusion may be 

premature. Firstly, most studies of attentional bias that have attempted to establish 

relationships between biases towards pain and other questionnaire measures have failed to 

find any relationships (Dear et al., 2011; Sharpe et al., 2009) or have found relationships only 

with fear of (re)injury or similar constructs, such as anxiety sensitivity (Asmundson et al., 

1999; Dehghani et al., 2003; Haggman et al., 2010). Hence, the lack of relationships between 

biases and other variables is a consistent finding. Secondly, in this study we also investigated 

the relevance of concordance between the patient and caregivers’ reports of the patients’ pain. 

There is a small but growing literature that suggest that patients with chronic pain associated 

with arthritis whose spouses are able to accurately estimate pain and other symptoms of 

illness (eg, fatigue) have increased well-being (Cremeans-Smith et al., 2003; Riemsma et al., 

2000), less psychopathology (Sterba et al., 2008), and experience more helpful and less 

unhelpful support (Lehman et al., 2011; Martire et al., 2006). We dichotomized caregivers 

according to whether or not they were able to accurately gauge the patients’ pain and found 

that discordant caregivers, but not concordant caregivers, demonstrated a bias towards painful 

faces. 

One limitation of the present study is that we did not include a measure of support or a 

measure of how the caregivers responded to pain. As a result, it is somewhat difficult to 

determine whether the observed biases affect the way in which the caregivers respond to 

patients or the degree to which patients feel supported. However, lack of concordance has 

consistently been shown to be associated with poorer outcomes in terms of perceived support. 

Interestingly, the spouses of both caregivers who overestimate and who underestimate the 

patients’ pain report less helpful support (Lehman et al., 2011; Martire et al., 2006). Similarly, 

in this study, both over- and underestimating caregivers demonstrated biases towards painful 

faces that were not observed in those participants who correctly estimated (<10%) the 

patients’ pain. Future research is needed to determine the significance of these biases and the 

relationships with important outcomes, such as caregiver response to pain and patient-

perceived support. Future research should also include prospective designs, because the 

current study is limited by its cross-sectional nature and therefore the direction of causality 

cannot be established. 
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In addition, it is important to note that the characteristics of the caregivers in this study 

differ from those who are typically reported in the literature. Most research on caregivers has 

included only spouses (Lehman et al., 2011; Martire et al., 2006); we included any caregiver 

who attended the appointment with the patient. In this sample, nearly 40% of the caregiver-

patient dyads were in a mother-daughter relationship. In another study investigating 

significant others’ (and not just spousal) perceptions of the patients’ pain problem in 

consecutive attendees presenting for pain management, 72% of the sample were in a husband-

wife dyad, with only 4% in a child-parent dyad (Sharp & Nicholas, 2000). These differences 

most likely reflect the cultural context of Iran, but as a result it is not clear how well these 

results would generalize to other settings. Indeed, one incidental finding in the present study 

was that caregivers actually reported higher levels of rumination than the patients. We are not 

aware of any other studies that have reported caregivers having unhelpful beliefs about the 

patients’ pain indicative of more dysfunction than the beliefs of patients themselves. 

However, in comparing patients and caregivers, we performed a series of t-tests and it is 

possible that this one significant difference is indicative of a Type I error. Nonetheless, it 

remains notable that caregivers appear to have views about the patients’ pain at least as 

unhelpful as those of the patients themselves. This may also be due to the fact that in this 

sample there were no differences between CPPs, their caregivers, or controls for 

psychopathology (e.g., depression, anxiety, and stress). It is also possible that this is due to the 

relatively small sample of control participants and therefore, some of these contrasts may be 

underpowered. This may also affect sub-group analyses. 

Unfortunately, in this study, we did not include neutral/neutral trials and therefore it is 

impossible from the biases presented to determine whether the selective attention found in this 

study is due to hypervigilance or difficulty disengaging from painful faces. It is also possible 

that current pain in the CPP sample may have affected their performance. Finally, male faces 

were overrepresented in the experimental task. Future research should aim to have a better 

balance of genders among the stimuli. 

These limitations notwithstanding, there are four findings that should be highlighted in 

the present study. Firstly, this study adds to the current literature in attentional biases among 

CPPs demonstrating that these biases do exist in relation to facial expressions of pain. 

Secondly, this study confirms that, where present, biases towards pain-related information are 

associated with fear of (re)injury. Thirdly, we found that as a whole, caregivers of CPPs 

demonstrate biases similar to those of the patients towards pain-related words. However, 

closer examination revealed that this was largely due to those caregivers who were unable to 

accurately assess the level of pain that the patient reported. Both caregivers who 

overestimated and who underestimated the level of pain reported by the patient showed biases 

significantly greater than zero. In contrast, those who accurately identified the patients’ 

current level of pain did not show a bias that was reliably greater than zero. This study 

suggests that attentional biases are relevant to chronic pain and may also have some role in 

the interaction between CPPs and their caregivers. Future research should investigate the 

relationships between caregivers’ biases towards painful faces and their responses to the 
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patients’ pain in order to better understand the significance of attentional biases in patients 

and caregivers. 
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Abstract 

Attentional bias to pain among family caregivers of patients with pain may enhance 

the detection of pain behaviors in patients. However, both relatively high and low levels of 

attentional bias may increase disagreement between patients and caregivers in reporting pain 

behaviors. This study aims to provide further evidence for the presence of attentional bias to 

pain among family caregivers, to examine the association between caregivers’ attentional bias 

to pain and detecting pain behaviors, and test whether caregivers’ attentional bias to pain is 

curvilinearly related to patient and caregiver disagreement in reporting pain behaviors. The 

sample consisted of 96 caregivers, 94 patients with chronic pain, and 42 control participants. 

Caregivers and controls completed a dot-probe task assessing attention to painful and happy 

stimuli. Both patients and caregivers completed a checklist assessing patients’ pain behavior. 

Although caregivers did not respond faster to pain congruent than pain incongruent trials, 

caregiver responses were slower in pain incongruent trials compared with happy incongruent 

trials. Caregivers showed more bias toward pain faces than happy faces, whereas control 

participants showed more bias toward happy faces than pain faces. Importantly, caregivers’ 

attentional bias to pain was significantly positively associated with reporting pain behaviors in 

patients above and beyond pain severity. It is reassuring that attentional bias to pain was not 

related to disagreement between patients and caregivers in reporting pain behaviors. In other 

words, attentional bias does not seem to cause overestimation of pain signals. 

Keywords: Attentional bias, Family caregivers, Chronic pain patients, Pain behaviors 
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Introduction 

Patients in pain may show pain behaviors, such as body gestures and facial 

expressions (Badr & Milbury, 2011). The ability to detect such pain cues is of crucial 

importance for informal caregivers, because failure to do so may prevent them from providing 

adequate support (Boerner, Chambers, Craig, Pillai Riddell, & Parker, 2013). Although pain 

cues capture the attention of others (Goubert, Vervoort, & Crombez, 2009; A. C. d. C. 

Williams, 2002), observers are not always accurate in detecting pain behaviors (Boerner et al., 

2013; Cano, Johansen, & Geisser, 2004; Cano, Johansen, & Franz, 2005). However, little is 

known about factors that may influence the detection of pain behavior in others.  

One important factor in pain detection is attentional bias (MacLeod, Mathews, & Tata, 

1986; J. M. Williams, Mathews, & MacLeod, 1996), that is, the implicit inclination to attend 

to pain stimuli while ignoring other stimuli (Crombez, Van Ryckeghem, Eccleston, & Van 

Damme, 2013). Attentional processes in patients have been recognized as important in the 

perception of pain and pain-related behaviors (Eccleston & Crombez, 1999; McGowan, 

Sharpe, Refshauge, & Nicholas, 2009). Underlying processes may be sensitivity to pain cues 

(Kirwilliam & Derbyshire, 2008) and disability to disengage from such cues (Van Damme, 

Crombez, & Eccleston, 2004). Similarly, caregivers with higher attentional bias may be more 

sensitive to their patients’ pain cues (i.e., pain behaviors) and have more difficulty to 

disengage from these cues and, therefore, report more pain cues compared to caregivers with 

lower attentional bias. 

Previous research has demonstrated the existence of attentional bias toward pain in 

patients (Dehghani, Sharpe, & Nicholas, 2003; Haggman, Sharpe, Nicholas, & Refshauge, 

2010; Khatibi, Dehghani, Sharpe, Asmundson, & Pouretemad, 2009; Liossi, Schoth, Bradley, 

& Mogg, 2009), and sometimes in family members or caregivers of individuals in pain (e.g., 

Mohammadi et al., 2012; Vervoort et al., 2011). Attentional bias may develop in caregivers 

owing to their caregiving experiences. This study aims to replicate earlier findings regarding 

the existence of bias in caregivers, and to examine whether caregivers who show more bias 

also report more pain behavior in patients than do caregivers who show less bias toward pain.  

Although attentional bias toward pain may help the detection of pain behavior, there 

also may be detrimental effects. Caregivers who score high on attentional bias may be so 

focused on pain cues that they interpret even ambiguous cues as signs of pain (Liossi, White, 

Croome, & Hatira, 2012). Furthermore, caregivers with relatively low attention to pain may 

fail to detect pain cues accurately. Both conditions may lead to differences between 

caregivers’ and patients’ estimations of pain cues (e.g., Liossi et al., 2012; Mohammadi et al., 

2012), which can cause psychological and health-related problems for patients (Cremeans-

Smith et al., 2003; Riemsma, Taal, & Rasker, 2000). For example, illness underestimation by 

caregivers can express itself in less support, and can suggest to the patient that the illness was 

not taken seriously (Riemsma et al., 2000). In contrast, overestimation of illness may be 

related to caregivers’ overprotection, which may also decrease patients’ well-being 

(Holmbeck et al., 2002; Power, Dahlquist, Thompson, & Warren, 2003). The present study 
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investigates the association between caregivers’ attentional bias toward pain and patients’ and 

caregivers’ agreement about pain behaviors.  

In sum, this study tests four hypotheses:  

1. Caregivers show more attentional bias toward pain compared to control 

participants; 

2. Caregivers show more attentional bias toward pain than toward happy stimuli 

compared to control participants;  

3. Caregivers who score high on attentional bias toward pain report higher levels of 

pain behavior in patients than caregivers who score low on attentional bias; 

4. Relatively high and low levels of attentional bias toward pain in caregivers are 

associated with less agreement between reports of patients’ pain behavior within patient-

caregiver dyads (i.e., a curvilinear association). 

Method 

Procedure 

The data are part of a larger study examining interpersonal interactions between 

patients with chronic pain and their family caregivers. Data collection took place at Atieh 

Hospital, Tehran, Iran. The mental health center of the hospital provided ethical approval for 

the study. Three groups of participants were included in this study: patients with 

musculoskeletal chronic pain and their family caregivers, and control participants. For 

practical reasons, data were collected from September 2012 until the end of January 2013. We 

invited all eligible patients and caregivers during this period; no data analyses were performed 

until the end of data collection. To determine the sample size in the control group, we 

followed other studies that examined attentional bias to pain information among patients with 

pain and control participants (e.g., Asmundson, Carleton, & Ekong, 2005; Dear, Sharpe, 

Nicholas, & Refshauge, 2011; Haggman et al., 2010; Khatibi et al., 2009).  

Patients and family caregivers were approached when visiting the hospital for an 

appointment with an orthopedist. The secretaries of an Orthopedic Clinic identified 

approximately 150 potentially eligible patients and caregivers as soon as they registered at the 

secretary desk. The researcher next provided a short description of the study and evaluated the 

inclusion and exclusion criteria, and invited the eligible participants to take part in the study. 

One hundred twenty-eight patients and caregivers agreed to participate in the study. The main 

reasons for not participating were having severe pain that interferes with the patient 

performance, being worried about not having sufficient time to complete the study and not 

being interested in participating. After patients and their caregivers announced their 

agreement, the researcher asked secretaries to inform the researcher about the remaining time 

to the patients’ appointment. When there was not enough time for caregivers to participate in 

both parts of the study (i.e., dot-probe task and questionnaire parts), they were only asked to 
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complete the questionnaires and not the dot-probe task. Therefore, only 96 caregivers were 

asked to complete the dot-probe task as well as filling out the questionnaires. In addition, the 

patients of these caregivers also completed the questionnaires. Figure 1 shows the flow of 

participants in this study. Inclusion criteria for both patients and caregivers were: being older 

than 18 years; having sufficient literacy to complete questionnaires; being able to use both 

hands for completing a pictorial dot-probe task; and having enough time for participation 

while waiting for the patients’ medical consultation. Furthermore, caregivers had to have 

lived with the patient who suffered from continuous pain for more than 3 months. An 

exclusion criterion for caregivers was having constant pain for more than 3 months 

themselves. Other exclusion criteria for both patients and caregivers were having a serious 

mental illness, head injury, and current drug and alcohol abuse. Patients and their caregivers 

provided informed consent. 

A convenience sample of 42 non-caregiving individuals who were approached by the 

researcher at the same hospital was asked to complete the dot-probe task. Control participants 

were individuals who did not have pain problems themselves and reported no pain problems 

in their first-degree relatives. The main reasons for visiting the hospital were having an 

appointment for an annual health checkup, or having a referral to the skin and hair, or 

nutrition clinic. Some of the control participants did not have a personal appointment, but 

were accompanying friends or relatives who had an appointment with a specialist in one of 

the above-mentioned clinics. All inclusion and exclusion criteria that were applied for 

caregivers were also used for the control group (i.e., except for living with a patients with 

chronic pain). All eligible individuals who were approached by the researcher agreed to 

participate.    

Individuals who agreed to participate were guided to the research room where they 

were asked to conduct the pictorial dot-probe task and, after a short rest, they were requested 

to fill in questionnaires. At the end of the two parts of the study, more information about the 

purpose of the study was given. On request, participants received some information about the 

interpretation of their results of the dot-probe task.  

Measures 

This study used data from the pictorial dot-probe task (applied to assess attentional 

bias) of caregivers and controls to test hypotheses 1 and 2. To test hypotheses 3 and 4, the 

study used the measure of caregivers’ attentional bias and questionnaire measures of 

caregivers and patients’ estimations of pain behavior in patients. In addition, patients were 

asked to provide information about pain severity and pain-related disability.  

Pictorial Dot-Probe Task. The pictorial dot-probe task is a spatially oriented 

motivated attention task that is administered through computer to capture attentional bias 

toward a specific stimulus (Koster, Crombez, Verschuere, & De Houwer, 2004; MacLeod et 

al., 1986). In this study, the stimuli were the faces of five men and five women displaying 

three expressions (pain, happy, and neutral faces). The pictures have previously been 

validated by Roy and colleagues (Roy et al., 2007). We used Affect 4.0 (Leuven, Belgium), 
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which is free psychological software that was designed for psychological experiments (see 

Spruyt, Clarysse, Vansteenwegen, Baeyens, & Hermans, 2010) for the full features of this 

software; see http://fac.ppw.kuleuven.be/clep/affect4).  

All the stimuli were presented on a laptop monitor (15.6 inches). A fixation point (+) 

was presented at the center of the monitor for 500 ms. After the fixation point was removed, a 

pair of faces appeared on the screen, one above the fixation point and the other below the 

point. At each presentation, one of the faces showed a painful or happy expression and the 

other face showed the same person with a neutral expression. The faces remained for 500 ms 

and were then replaced by a fixation point. When the fixation point disappeared, a probe (●) 

was presented in the same spatial location of either the experimental or neutral face. 

Participants were asked to press the ‘‘Right Ctlr’’ key when they saw a probe above the 

fixation point and press ‘‘Left Ctrl’’ when they saw the probe below the fixation point. The 

128 Caregivers and patients 

accepted to participate in the 

study 

• ivers and patients 

accepted to paticipate in 

the study 

 

Final sample consisted of 96 

caregivers and 94 patients 

 

96 Caregivers and their 

patients participated in this 

study 

 
2 Patients of the participating 

caregivers returned the 

questionnaires incompletely 

 

 

Caregivers and patients refused to participate due to 

1. their concern about lack of time 

2. experiencing severe pain 

3. lack of interest in the study  

 

Due to the short interval between the recruitment time 

and the patients’ appointment with the doctor, the 

researcher did not asked 32 caregivers to participate in 

the dot-probe task 

 

Approximately 150 eligible 

caregivers and patients were 

identified by the secretaries 

 

Figure 1. The flow diagram of the participants’ recruitment 
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probe disappeared when participants pressed one of the keys, or else automatically after 2000 

ms. The test was presented in two separate sessions, including 16 practice trials with neutral 

pictures (photographs of different landscapes) and 40 experimental trials for painful/neutral 

and 40 experimental trials for happy/neutral. All the trials (painful/neutral and happy/neutral) 

were presented randomly in the same block.  

The dot-probe task that was used in this study differed from the task that we used in 

our previous study (please see Mohammadi et al., 2012) in three ways that are worth 

mentioning. First, this study balanced the gender of the faces presented, whereas the task in 

the previous study included the faces of 9 men and one woman. Second, this study presented 

both happy/neutral and pain/neutral trials randomly in the same block, whereas the task in the 

previous study consisted of two experimental blocks, one for happy/ neutral trials and one for 

pain/neutral trials. Third, the average time for completing the task was considerably reduced 

in this study (5 instead of 10 minutes) by reducing the number of trials for each stimulus pair 

from 80 to 40. 

After importing output files for all the participants, all the incorrect responses where 

participants pressed the wrong key were omitted from the database (i.e., 264 trials, 3.4% of 

the original data). Following the protocol of previous studies (O'Toole, DeCicco, Hong, & 

Dennis, 2011; Vanneste, Verplaetse, Van Hiel, & Braeckman, 2007), all the reaction times 

that were 3 SD above or below the mean were considered to be outliers and were deleted from 

the database (i.e., 136 trials, 1.8% of the data after removing the incorrect trials). For each 

participant, the mean reaction times were aggregated based on stimuli type (i.e., pain and 

happy stimuli) and congruency type (i.e., congruent and incongruent). A congruent trial is a 

trial in which the probe appears at the same location as the target stimulus (i.e., pain or happy 

picture), and an incongruent trial is a trial in which the probe appears at the same location as 

the neutral stimulus. This procedure generated a mean reaction time for 1) pain congruent 

trials, 2) pain incongruent trials, 3) happy congruent trials, and 4) happy incongruent trials. 

Selective attention is inferred where responding is faster to probes, which appear in the 

congruent position as compared with the incongruent position. To show the direction of 

differences between congruent and incongruent trials (Keogh, Thompson, & Hannent, 2003) 

the pain and happy indices were calculated using the following formula, which has been used 

in previous studies (e.g., Baum, Huber, Schneider, & Lautenbacher, 2011; Dehghani et al., 

2003; Haggman et al., 2010; Keogh et al., 2003; Khatibi et al., 2009; Mohammadi et al., 

2012; Vervoort et al., 2011): 

Attentional bias index = Mean reaction time of incongruent trials – Mean reaction time of 

congruent trials 

A positive score indicates a bias toward that stimulus, whereas a negative score 

indicates a bias away from that stimulus. 

Patients’ pain behaviors. Pain behaviors were measured with the 17 items Pain 

Behavior CheckList (PBCL; Kerns et al., 1991). The items were the same for patients and 

caregiver, however, patients were instructed to report the estimation of their own pain 
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behaviors and caregivers were asked to report their estimation of the patients’ pain behaviors 

both on a 7-point Likert-type scale (0 = never to 6 = very often). Reliability and stability 

estimates from several studies of the PBCL support the clinical and theoretical utility of this 

instrument (Kerns et al., 1991; Osman et al., 1995). In this study, this checklist showed a good 

internal consistency for caregivers (Cronbach’s alpha = .88) and for patients (Cronbach’s 

alpha = .84). 

Pain severity. Patients were asked to indicate their current pain on a visual analog 

scale (VAS) using a 10-cm ungraded horizontal line anchored by two descriptive words at 

each end, indicating ‘‘no pain at all’’ and ‘‘the maximum intensity of pain.’’ 

Pain disability. Pain disability was assessed by the Ronald and Morris Disability 

Questionnaire (RDQ; Roland & Morris, 1983). This questionnaire consists of 24 statements. 

Patients were requested to report whether each statement applied to them or not. The score 

can vary from 0 to 24. Higher scores imply a higher disability level. The RDQ was originally 

developed for patients with back pain. To apply this questionnaire for a heterogeneous group 

of individuals with chronic musculoskeletal pain, the wording "my back pain" was changed to 

"my pain" in several studies. The validity of this modified version was satisfactory (Asghari 

& Nicholas, 2001; Mohammadi et al., 2012). The Cronbach’s alpha of the RDQ in the current 

sample was .87. 

Statistical analyses 

Hypotheses 1 and 2. Statistical analyses were performed to examine the reaction 

times of caregivers and controls in attending to pain and happy stimuli (hypotheses 1 and 2). 

First, a 2 (Group: Caregiver vs. Control) × 2 (Stimuli: Pain vs. Happy) × 2 (Congruency: 

Congruent vs. Incongruent) analysis of variance (ANOVA) with mean reaction time as 

dependent variable was conducted to examine the expected differences between caregiver and 

control participants in attending to pain and happy faces in congruent and incongruent trials. 

In this analysis group is a between subjects factor and the type of stimuli and congruency are 

within subject factors.  

Next, two separate 2 (Group: Caregiver vs. Control) × 2 (Congruency: Congruent vs. 

Incongruent) ANOVAs (and a series of paired sample t-tests) were conducted to further 

examine the expected differences between caregivers and controls in responding to pain 

congruent and pain incongruent trials, and in responding to happy congruent and happy 

incongruent trials.  

Two other 2 (Stimuli: Pain vs. Happy) × 2 (Congruency: Congruent vs. Incongruent) 

ANOVAs (and a series of paired sample t-tests) were conducted to further examine the 

differences between attending to pain and happy congruent and to pain and happy incongruent 

trials, separately for caregivers and controls. Attentional bias indices were calculated to 

summarize the findings.  
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 Hypothesis 3. Statistical analyses were performed to test whether caregivers who 

score high on attentional bias toward pain report higher levels of pain behavior of patients 

than caregivers who score low on attentional bias (hypothesis 3). To examine the associations 

between caregivers’ demographic variables, caregivers’ attentional bias to pain (i.e., the pain 

index), pain behaviors (i.e., based on caregivers’ report), and patients’ report of pain severity, 

Pearson product-moment correlations for continuous variables and Spearman q correlations 

for other variables were conducted. Relevant analyses (i.e., Hierarchical regression analysis or 

Pearson correlation) were performed to investigate the link between caregivers’ attentional 

bias toward pain and their report of pain behaviors in patients.  

 Hypothesis 4. Statistical analyses were performed to test whether relatively high and 

low levels of attentional bias toward pain in caregivers are associated with less agreement 

between reports of patients’ pain behavior within patient–caregiver dyads (hypothesis 4). 

HLM 7 was used to analyze the level of dyads’ agreement on pain behaviors and to examine 

the link between caregivers’ attentional bias toward pain and the dyads’ agreement. HLM is 

the preferred method for evaluating the disagreement between members of a dyad (Maguire, 

1999). Several studies (e.g., Cano et al., 2005; Lyons, Jones, Bennett, Hiatt, & Sayer, 2013) 

have used this method successfully on couples’ data. In this method, members of each dyad 

(i.e., patient and caregiver) are considered as level 1 units nested in dyads that are considered 

as level 2. The unit of analysis is the dyad, here patient-caregiver dyads, not the members 

within each dyad.  

Before conducting the analysis, to fit a regression line for each dyad, two data points 

of the outcome variable (i.e., pain behavior) are needed for each member of the dyad. 

Following the methods described by previous studies (e.g., Cano et al., 2005; Lyons et al., 

2013; Raudenbush, Bryk, & Congdon, 2004), two parallel scales were constructed based on 

items of the Pain Behavior CheckList, separately for patients and caregivers. First the 

standard deviation of each item was calculated. Then each item was matched with another 

item with the most similar standard deviation. Since the Pain Behavior CheckList consists of 

17 items, the item with the lowest standard deviation was excluded. Finally, one item of each 

pair was randomly assigned to one of the parallel scales. This procedure resulted in two 

parallel scales of 8 items for each of the scales. Both parallel scales for caregivers (alphas 

were .74 and .79) and patients (alphas were .69 and .80) showed acceptable reliability. In 

addition, to investigate the curvilinear relationship between caregivers’ attentional bias to pain 

and agreement between patients’ and caregivers’ in reporting pain, a square of attentional bias 

to pain was calculated (i.e., caregivers’ attentional bias to pain × caregivers’ attentional bias to 

pain). The level 1 (i.e., baseline model) and Level 2 models were calculated. The baseline 

model was conducted to examine the differences across dyads in mean reporting of pain 

behaviors and to study the differences between patients’ and caregivers’ ratings. If the 

baseline model is significant, the level 2 model can be calculated to determine whether 

attentional bias to pain is associated with patients’ and caregivers’ agreement.  

The baseline model is as follows: 

Yij= β0j + β1 j (Member ID) + rij  
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The outcome variable (Yij) is the report of pain behaviors i in dyad j (i refers to the 4 

parallel scales per couple). Member ID was coded -.5 for caregivers and .5 for patients. β0j is 

the model intercept and represents the mean of pain behaviors when the predictor (Member 

ID) is held constant (i.e., 0, which is the couple average). The β1j is the slope and it indicates 

the caregivers’ and patients’ agreement in dyad j.  

In the level 2 model, caregivers’ attentional bias to pain and the square of caregivers’ 

attentional bias to pain were added as explanatory variables to examine the variation across 

dyads in the mean score of pain behaviors (β0j) and to study the association of these 

explanatory variables in the agreement between patients and caregivers in reporting pain 

behaviors (βij). In addition, the patients’ report of pain severity was added to the level 2 model 

as a control variable. 

The level 2 equations are as follow: 

β0j= γ00 + γ01(patients’ report of pain severity ) + γ02(attentional bias to pain) + 

γ03(square of attentional bias to pain) + u0j 

βij= γ10 + γ11(patients’ report of pain severity) + γ12(attentional bias to pain) + 

γ13(square of attentional bias to pain) + uij 

In these equations, γ01 represents the effect of patients’ report of pain severity on the 

dyads’ mean report of pain behaviors, γ02 represents the linear influence of caregivers’ 

attentional bias on the dyads’ mean report of pain behaviors, γ03 represents the curvilinear 

relationship between caregivers’ attentional bias to pain and the dyads’ mean report of pain 

behaviors and γ11 indicates the effect of patients’ report of pain severity on the dyads’ 

agreement on pain behaviors and γ12 indicates the linear impact of caregivers’ attentional bias 

on the dyads’ agreement on pain behaviors and γ13 indicates the curvilinear influence of 

caregivers’ attentional bias on the dyads’ agreement on pain behaviors.  

Results 

Sample characteristics 

The sample consisted of 96 caregivers who accompanied a patient with chronic pain to 

the hospital, and 94 chronic pain patients (2 patients withdrew from the study). The mean age 

of caregivers was 38.44 (SD = 14.60) and the education level was 13.37 years (SD = 3.19). 

About half of the caregivers were male (n = 49; 51%) and the majority was married (n = 63; 

65.6%). The mean age of patients was 46.39 (SD = 13.27) and the average years of education 

was 11.87 years (SD = 3.19). The majority of patients were female (n = 74; 78.7%) and 

married (n = 79; 84%). The average score of patients pain severity was 49.78 (SD = 29.79) 

and the average score for patient’ disability level was 10.65 (SD = 5.75). Furthermore, the 

pain locations were distributed as follows: 23.9% lower and 17.4% upper limbs; 10.9% back 

pain, and 47.8% reported musculoskeletal pain in more than one location. 
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Forty dyads were couples (wife as patient: 31.6%; husband as patient: 10.5%), 28 

dyads were mothers and daughters (mother as patients: 23.2%; daughter as patient: 6.3%). 

Eleven female patients reported their sons as the family caregivers (11.6%), and in 9 dyads 

one of the siblings was the caregiver (9.6%). Finally, 5 male patients indicated that their son 

(5.3%) and 2 male patients indicated that their daughter (2.1%) were the main family 

caregivers.   

The forty-two control participants were statistically similar to the caregivers in age (M 

= 39.57; SD = 9.65) and education level (M = 14.90 years; SD = 3.39). The number of male 

participants (N = 11; 26%) was lower than the number of female participants (N = 31; 74%). 

Similar to the caregiver group, the majority of control participants were married (N = 30; 

71.4%). 

Preliminary analyses 

The caregiver and control groups differed significantly only regarding to gender (χ2 = 

7.34; p = .007). The correlation analyses showed no significant association between gender 

and type of trial (e.g., pain congruent, happy congruent) in the caregivers group nor in the 

control participants group, except for the correlation between gender and pain incongruent 

trials in the control participants group (r = -.32; p = .03). Although gender was only 

significantly correlated with incongruent trials in the control participants group, cautiously, 

we controlled for gender in the relevant analyses. This adjustment did not affect the results 

and, therefore, we decided not to include gender as a covariate in further analyses.  

Attentional bias analyses (hypothesis 1 and 2).  

A mixed model of 2 (Group: Caregiver vs. Control) × 2 (Stimuli: Pain vs. Happy) × 2 

(Congruency: Congruent vs. Incongruent) was calculated. The results of ANOVA showed no 

main effects for Group, F(1, 136) = 1.97, p = .162, Stimuli, F(1, 136) = 3.80, p = .053, and 

Congruency, F(1, 136) = .019, p = .89. Two-way interactions were also not significant (ps > 

.05). Of particular interest, the three-way interaction between Group, Stimuli and Congruency 

reached a significant level, F(1, 136) = 8.71, p = 0.004, meaning that caregivers and controls 

show differences in their attention to pain and happy faces in congruent and incongruent 

trials. Figure 2 presents the mean reaction times for pain and happy congruent and 

incongruent trials, for both caregivers and control participants.  

To examine whether the significant three-way interaction is in line with hypotheses 1 

and 2, additional ANOVAs were performed for pain and happy stimuli, separately. For pain 

stimuli, the results showed no main effects for Group, F(1, 136) = 2.32, p = .129, and 

Congruency, F(1, 136) = .03, p = .86. The expected two-way interaction between Group and 

Congruency (hypothesis 1) was only approaching significance, F(1, 136) = 3.86, p = .051, and 

paired sample t-tests showed no significant differences in reaction time comparing pain 

congruent to pain incongruent trials in the caregiver group, t = -1.49, p = .13, nor in the 

control group, t = 1.69, p = .098. Although the difference between pain congruent and pain 

incongruent trials tended to be in the opposite direction for caregivers and control 
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participants, in contrast to hypothesis 1, caregivers did not respond faster to congruent than to 

incongruent pain trials.  

For happy stimuli, the results also showed no main effects for Group, F(1, 136) = 1.58, 

p = .21 and Congruency, F(1, 136) = .15, p = .69. Although the two-way interaction between 

Group and Congruency was significant, F(1, 136) = 6.16, p = .014, paired sample t-tests 

showed no significant differences in responding to happy congruent and to happy incongruent 

trials neither in the caregiver group, t = 1.88, p = .063, nor in the control group, t = -1.75, p = 

.086. 

To examine the three-way interaction from a different perspective, another series of 

ANOVAs were performed for the caregiver and control group, separately. Again no main 

effects were significant (ps>.05), but the two-way interaction between Stimuli and 

Congruency was significant for caregivers, F(1, 95) = 4.42, p = .038, as well as control 

participants, F(1, 41) = 8.97, p = .005. Paired sample t-tests showed that caregivers were 

slower in pain incongruent trials compared to happy incongruent trials, t = -2.85, p = .005, 

whereas there was no difference between pain and happy congruent trials among caregivers, t 

= -.23, p = .816. In contrast, participants in the control group showed faster reaction times in 

happy congruent trials than in pain congruent trials, t = -2.64, p = 0.012, while they showed 

no significant difference in response time to happy incongruent and pain incongruent trials, t 

= 1.85, p = 0.071. To summarize the findings for caregivers and control participants, we 

calculated attentional bias indices. Showing some support for hypothesis 2, the indices 

illustrate more attention toward pain faces (x ̄ = 7.19, SD = 47.21) than happy faces (x ̄ = -7.5, 

SD = 39.08) in caregivers. In contrast, control participants showed more attention toward 

happy faces (x ̄ = 10.29, SD = 37.94) than pain faces (x̄ = -8.58, SD = 32.89). 
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Caregivers who score high on attentional bias toward pain report higher levels of pain 

behavior of patients than caregivers who score low on attentional bias (hypothesis 3).  

The correlational analyses showed no significant associations between demographic 

variables and caregivers’ attentional bias to pain (index) and their report of pain behaviors, 

but a significant positive correlation was observed between caregivers’ attentional bias to pain 

and patients’ report of pain severity (r = .23, p = .028). As hypothesized, caregivers who 

showed more attentional bias to pain also reported more pain behaviors in patients, r =.28, p = 

.006. Importantly, this association remained significant (b = .13, p = .021), while controlling 

for patients’ pain severity (b = .23, p = .001).  

Relatively high and low levels of attentional bias toward pain in caregivers are 

associated with less agreement between reports of patients’ pain behavior within 

patient-caregiver dyads (hypothesis 4).  

The results of the baseline model indicated that the mean report of pain behaviors 

across dyads was 18.36 (p < .0001). The dyads’ agreement score of .22 did not reach a 

significant level (p = .790), which means that dyad members did not show significant 

differences in reporting pain behaviors. However, the significant random effects for both 

dyads’ mean report of pain behaviors (u0) and dyads’ agreement (u1) demonstrate that the 

variation between dyads is considerable and needs further investigation. Therefore, the level 2 

model could be explored by adding additional variables to the model.  

Patients' report of pain severity, caregivers’ attentional bias to pain and the square of 

caregivers’ attentional bias to pain were added as predictors at level 2 of the model. In 

addition, patients’ report of pain severity was added to the model as a control variable. The 

results showed a significant association between patients’ report of pain severity and dyads’ 

report of pain behaviors (p = .0001). As well, the results indicated a significant linear 

association between caregivers’ attentional bias to pain and the dyads’ report of pain 

behaviors, meaning that higher levels of attentional bias toward pain in caregivers were 

associated with higher reports of pain behaviors of patients (p = .031). No significant 

association was found between the square of attentional bias to pain and the report of pain 

behaviors. In addition, patients’ report of pain severity, caregivers’ attentional bias and the 

square of caregivers’ attentional bias to pain were not significantly associated with agreement 

in reports of pain behaviors between caregivers and patients. Similar to the baseline model, 

the random effects remained significant, indicating that other variables that were not taken 

into account in this study could influence the mean report of pain behaviors and the agreement 

in reports of pain behaviors within dyads. Table 1 presents the results of both the baseline and 

level 2 models.  
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Table 1. Baseline and level 2 hierarchical linear model for pain behaviors’ report 

Fixed effects Baseline Model Level 2 Model 

Β SE Df T p-value β SE df t p-value 

Dyad mean (β0)           

Intercept (γ00) 18.36 .87 89 21.10 .0001 18.58 .81 86 22.85 .0001 

Patients’ report of pain 

severity (γ01) 

     .10 .02 86 3.82 .0001 

Caregivers’ attentional 

bias to pain (γ02)  

     .05 .02 86 2.19 .031 

Square of Caregivers’ 

attentional bias to pain 

(γ03) 

     -.00004 .00002 86 -.18 .851 

Dyad agreement (β1)           

Intercept (γ10) .22 .87 89 .25 .79 -.16 .96 86 -.17 .862 

Patients’ report of pain 

severity (γ11) 

     -.01 .03 86 -.35 .722 

Caregivers’ attentional 

bias to pain (γ12) 

     -.003 .02 86 -.14 .884 

Square of Caregivers’ 

attentional bias to pain 

(γ13) 

     -.0003 .0004 86 -.79 .427 

Random effects Variance 

component 

χ² p-value Variance 

component 

χ² p-value 

u0 59.23 693.87 .0001 47.04 543.45 .0001 

u1 32.97 169.70 .0001 34.94 168.06 .0001 

Discussion 

This study aims to expand our knowledge about caregivers’ attentional bias to pain. 

The findings showed that neither caregivers nor controls responded significantly faster to pain 

congruent than to pain incongruent trials. Although, the difference in response time to pain 

congruent and pain incongruent trials tended to be in opposite directions for caregivers and 

control participants, overall these findings indicated no attentional bias toward pain and thus 

do not support hypothesis 1. However, caregivers were found to show more attention toward 

pain faces than happy faces, whereas control participants showed more attention toward 

happy faces than pain faces, providing some support for hypothesis 2. Furthermore, caregivers 

who showed relatively high levels of attentional bias toward pain reported more behavioral 

pain cues in patients than caregivers who showed relatively low levels of bias, above and 

beyond patients’ pain severity. This finding is in support of hypothesis 3. Finally, in contrast 

to hypothesis 4, relatively high and low levels of attentional bias to pain cues among 

caregivers were not related to more disagreement between patients’ and caregivers’ reports of 

pain behaviors.   

The existence of attentional bias to pain has been shown among family caregivers of 

patients with chronic pain (Mohammadi et al., 2012) and parents of children with pain (Liossi 

et al., 2012; Vervoort et al., 2011). In demonstrating attentional biases to pain information, 

one of the substantial elements is the nature of the stimuli. It is assumed that applying more 
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salient (Dear et al., 2011; Khatibi et al., 2009) and ecologically valid stimuli (Lautenbacher et 

al., 2013), such as painful faces compared to pain verbal stimuli (i.e., pain words), increase 

the likelihood of observing attentional bias. Therefore, the previous studies on attentional bias 

among patients with chronic pain (Khatibi et al., 2009) and among caregivers and parents 

(Liossi et al., 2012; Mohammadi et al., 2012; Vervoort et al., 2011) as well as the present 

study have used facial pain expressions. Although, this study revealed that caregivers showed 

more attention toward pain faces (pain index = 7.19) compared with happy faces (happy index 

= -7.50), it failed to show that caregivers are faster in responding to pain congruent than to 

pain incongruent trials. Therefore, caution is needed when interpreting the current findings 

and more research is needed to determine the existence of attentional bias to pain faces among 

family caregivers of patients with chronic pain.  

The results do show an association between attentional bias and caregivers’ detection 

of pain behaviors. This finding is important because caregivers rely on the detection of pain 

behaviors, such as facial expressions and body gestures, to infer pain and illness (LeResche & 

Dworkin, 1988; Lynch-Jordan, Kashikar-Zuck, & Goldschneider, 2010). Caregivers’ accurate 

detection of patients’ pain cues has been found to be associated with better well-being 

(Cremeans-Smith et al., 2003), less psychological problems (Sterba et al., 2008) and higher 

quality of life in patients (Miaskowski, Zimmer, Barrett, Dibble, & Wallhagen, 1997). 

Similarly, in a non-pain sample, caregivers’ misreading illness has been linked to the patients’ 

sense of caregivers’ misunderstanding, perceived negligence, feelings of anger, and distancing 

(Prkachin, Solomon, & Ross, 2007).  

The findings of this study suggest that highly attentive caregivers may have a better 

chance of detecting patients’ pain behaviors –even when the effect of patients’ reports of pain 

severity was controlled– and thus providing adequate support for their patients. However one 

might suggest that some patients in pain may conceal their pain behaviors, to avoid negative 

consequences (A. C. d. C. Williams, 2002; Zeman & Garber, 1996). A. C. d. C. Williams 

(2002) indicated that patients might conceal their pain to protect themselves from negative 

responses. In the same vein, Zeman and Garber (1996) showed that children may try to 

conceal their pain in front of peers because of a fear of negative reactions of their peers. 

Interestingly, some patients may conceal their concerns to protect their partners and 

caregivers from burden (Manne et al., 2007). Hence, anticipating negative consequences from 

the social network or trying to decrease the burden on caregivers may result in lower 

expression of pain and illness. Therefore, some highly attentive caregivers might not be able 

to find pain behaviors because their patients conceal their pain.  

Although caregivers’ attentional bias may enhance the detection of pain behaviors, we 

were concerned that it might increase the possibility of an inaccurate detection of the pain 

behaviors. As suggested by previous studies, attentional bias to pain information in caregivers 

might result in disagreement between patients’ and caregivers’ reports of pain intensity 

(Mohammadi et al., 2012) and might be associated with perceiving neutral information as 

painful cues (Liossi et al., 2012). However, this study did not confirm this concern. In contrast 

to earlier findings (Mohammadi et al., 2012), caregivers’ attentional bias was not significantly 
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related –not linearly neither curvilinearly– to disagreement between caregivers and patients in 

reporting pain behaviors. Furthermore, pain severity as indicated by the patient was not 

associated with more or less disagreement between caregivers’ and patients’ reports of pain 

behavior. The differences between our results and previous findings might be caused by the 

different statistical methods that were applied. In a previous study (Mohammadi et al., 2012), 

patients and caregivers were categorized into congruent and incongruent dyads based on their 

estimation of pain intensity. Classifying patients and caregivers into groups and using the 

difference scores results in loss of statistical power (Cano et al., 2005). In the current study, 

we tried to overcome this problem and used patients’ and caregivers’ scores simultaneously in 

multilevel linear models. In addition, multilevel linear modeling is a more reliable technique 

for studying dyads, because patients and their caregivers cannot simply be considered as two 

independent participants (Kenny, Kashy, & Cook, 2006). Multilevel modeling controls the 

nonindependence and reduces the type I error by estimating both dyads means and the 

disagreement between dyads (Cano et al., 2005). Hence, based on the present findings it can 

be concluded that caregivers’ attentional bias does not induce exaggerated and mistaken 

perceptions about patients’ pain behaviors, and it does not appear to be a maladaptive 

phenomenon. However, this is the first study that has tried to explore the role of attentional 

bias in detecting patients’ pain behaviors. So replication of these findings with other groups of 

caregivers is necessary to enable the generalization of our findings.   

Furthermore, the current study has some limitations. First, we cannot draw the 

conclusion that caregivers who score higher on attentional bias are better at detecting pain 

behavior. The actual frequency of pain behaviors that patients displayed in our study is 

unknown. We only included patients’ and caregivers’ perceptions about pain behaviors, and it 

is possible that both reports about pain behaviors are biased and affected by their personal 

characteristics. In addition, it is conceivable that caregivers of patients who show more (or 

more intense) pain behaviors develop more attentional bias. Future research may need to ask 

caregivers to rate the pain behaviors of the same patients (e.g., by showing videotaped 

patients), thereby keeping the actual behaviors constant across caregivers. One might argue 

that caregivers high in attentional bias are better able to detect pain cues, if they report more 

pain behaviors than do caregivers low in attentional bias when pain behaviors are really 

subtle, but not when they are quite clear.   

Second, in the present study, any caregiver who considered themselves as the main 

caregiver was asked to participate, regardless of the time that they spent with the patients. It is 

possible that caregivers who spend more hours with the patient are more aware of the 

patients’ pain expressions than caregivers who spend fewer hours with a patient (Eritz & 

Hadjistavropoulos, 2011). The intensity or number of hours of caregiving per week should be 

considered as a confounding factor in future studies.  

Third, our sample consisted of three main categories of dyads (i.e., spouses, parent-

child and siblings) and each category could be divided to different subcategories. For 

instance, the spouse category consisted of dyads where the wife was the patient and others 

where the husband was the patient. It might be that the nature of the relationship influences 
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the level of attentional bias and its association with detecting pain information. However, 

considering the limited number of participants in each subcategory, we could not conduct 

these analyses. Furthermore, in the current study, the number of control participants was 

lower than the number of caregivers. Future studies may benefit from repeating the analyses 

on equal sample sizes of caregivers and controls. Finally, the current study did not include 

neutral-neutral trials. Hence it is not possible to determine that the observed reaction time to 

pain and happy stimuli is due to faster engagement (i.e., hypervigilance) or difficulty in 

disengaging from that stimulus.  

Despite these limitations, the results of the present study add to our understanding of 

the role of attentional bias in detecting pain information. As expected, caregivers who showed 

higher levels of attentional bias do seem to detect more pain behaviors in patients. More 

importantly, our results also revealed that caregivers’ attentional bias is not associated with 

disagreement on patients’ pain behaviors within dyads, suggesting that attentional bias in 

caregivers does not induce an inaccurate detection of pain behavior. 
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Abstract 

This study examined an underlying behavioral process for the association between 

pain catastrophizing and perceived pain intensity. The sample consisted of 154 chronic pain 

patients and their main family caregivers who completed questionnaires during a hospital 

visit. The data were analyzed employing moderated mediation analyses. Pain catastrophizing 

was positively associated with pain intensity (r = .37, p = < .001) and pain behaviors mediated 

this association. Moreover, the positive association between pain behaviors and pain intensity 

was only significant if patients reported high levels of caregivers’ solicitous (95% CI [2.66-

10.23]) and distracting responses (95% CI [4.16-11.67]), and if caregivers reported high 

levels of solicitous responses (95% CI [2.94-11.27]). The findings are in line with the idea 

that caregivers’ solicitous responses convey to patients that their condition is serious, which 

may reinforce patients’ pain and pain behaviors, especially in those who catastrophize.  

Keywords: Catastrophizing, pain behaviors, pain intensity, caregivers, responses    
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4  

Introduction 

Catastrophizing is an important psychological factor that influences people’s 

perception of pain (Crombez, Vlaeyen, Heuts, & Lysens, 1999; Severeijns, Vlaeyen, & van 

den Hout, 2004). Pain catastrophizing is defined as a tendency to exaggerate the threat value 

of pain and its consequences (Sullivan, Bishop, & Pivik, 1995). Individuals who catastrophize 

about pain report higher levels of pain intensity (Beneciuk, Bishop, & George, 2010; Sullivan, 

Thorn, Rodgers, & Ward, 2004). Importantly, prospective studies have shown that pain 

catastrophizing is an important predictor of pain intensity (Forsythe, Dunbar, Hennigar, 

Sullivan, & Gross, 2008; Parr et al., 2012). To explain the link between pain catastrophizing 

and pain intensity, different pathways have been introduced (Sullivan, Rodgers, & Kirsch, 

2001). For example, several studies have suggested that individuals who catastrophize about 

pain may show higher pain-related fear, which results in experiencing more negative 

outcomes such as more severe pain (George, Dover, & Fillingim, 2007; Parr et al., 2012). 

Other studies have indicated that pain catastrophizing enhances faster detection of pain-

related information (George et al., 2008), which can also increase the perception of pain 

(Schoth, Georgallis, & Liossi, 2013). However, the role of behavioral factors in the 

association between pain catastrophizing and pain intensity have remained largely 

unexplored. The current study will examine a moderated mediation model which posits that 

patients who show more pain catastrophizing display more pain behavior, which in turn is 

associated with higher levels of perceived pain in patients who receive relatively high levels 

of solicitous and distracting caregiver responses or relatively low levels of negative caregiver 

responses. 

Pain catastrophizers perceive pain as threatening, experience helplessness, and 

consider their pain coping strategies as ineffective (Severeijns et al., 2004). These perceptions 

instigate patients to overtly express their pain, mainly by displaying pain behaviors such as 

guarding, rubbing, and facial expressions (Martel, Thibault, & Sullivan, 2010; Severeijns et 

al., 2004). When patients express such pain behaviors, they convey their pain experience to 

their caregivers (Hadjistavropoulos & Craig, 2002; Sullivan, Martel, Tripp, Savard, & 

Crombez, 2006; Sullivan, 2012) and evoke a response from their caregivers (Martin, Tuttle, & 

Mogil, 2014; Williams & Craig, 2006). The literature suggests that caregivers’ responses, 

including solicitous (e.g., taking over patients’ duties), distracting (e.g., encouraging patients 

to do other activities) and negative responses (e.g., expressing frustration at patients) 

influence the pain experience in different ways (Raichle, Romano, & Jensen, 2011).  

It is assumed that caregivers’ solicitous responses convey the notion to patients that 

their condition is serious and they are in danger (Rosen, Bergeron, Glowacka, Delisle, & 

Baxter, 2012), while negative responses might be interpreted by patients as a sign that 

caregivers do not take the pain seriously and will not provide support (Raichle et al., 2011). In 

other words, those patients who display more pain behaviors and have caregivers who 

respond to such behaviors with more solicitous and fewer negative behaviors might perceive 

their pain to be worse. Distracting responses may also be associated with higher pain 

intensity. While some researchers have suggested that distracting responses and tasks are 
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potentially effective methods in controlling pain, clinical evidence showed that distracting 

responses do not always result in less pain. Distracting responses and tasks cannot decrease 

patients’ vigilance to pain cues, especially in patients with a high level of pain catastrophizing 

(Eccleston and Crombez, 1999; Goubert et al, 2004). It is also suggested that distraction 

results in more intensive pain after the termination of the distraction task (Goubert et al, 

2004). So those patients who display more pain behaviors and have caregivers who respond to 

such behaviors with more distractive behaviors might perceive their pain to be worse. In sum, 

if caregivers show less solicitous and distracting responses and more negative responses, and 

thus do not validate fears of the patients that their condition is serious, the link between pain 

behaviors and pain intensity is likely to be weaker or non-existing.  

Caregivers’ responses can be investigated based on different perspectives, i.e., 

patients’ perceptions of caregivers’ responses and caregivers’ own perceptions of their 

responses to pain. However, previous studies on patient-caregiver interactions in chronic pain 

contexts most often considered only patients’ perceptions of caregivers’ responses or 

caregivers’ perception of their own responses (e.g., Peterson & Palermo, 2004; Rosen et al., 

2012; Simons, Claar, & Logan, 2008). These studies have neglected the fact that patients’ 

perceptions might be different from caregivers’ perceptions. For example, a response that is 

considered by caregivers as supportive might not be perceived as such by patients. Therefore, 

it is essential to investigate the effect of caregivers’ responses on patients’ outcomes based on 

both patients’ and caregivers’ perspectives and investigate the similarities and differences 

between the findings. Therefore, we followed previous studies’ recommendation (e.g., Claar, 

Guite, Kaczynski, & Logan, 2010; Peterson & Palermo, 2004) and included both patients’ and 

caregivers’ perceptions of the variable of interest (i.e., caregivers’ responses to pain), and will 

compare the findings.  

In sum, the current study hypothesizes that patients who tend to catastrophize about 

pain show more pain behaviors. In turn, patients who express more pain behaviors are likely 

to perceive more intensive pain depending on the responses of their family caregivers. That is, 

patients who display more pain behaviors will perceive more intensive pain if caregivers show 

more solicitous and distracting, and fewer negative responses (i.e., based on patients’ 

perception of caregivers’ responses to pain and based on caregivers’ perception of their own 

responses to patients’ pain). The Figure 1 shows the hypothetical moderated mediation model. 

Method 

Procedure 

The participants were recruited as part of a larger cross-sectional study on the 

interpersonal processes between patients with chronic pain and their family caregivers in 

relation to pain outcomes and wellbeing (e.g., Mohammadi, Dehghani, Khatibi, Sanderman, 

& Hagedoorn, 2015). From September 2012 until January 2013, patients with musculoskeletal 

chronic pain who were referred to the orthopedic and physiotherapy centers of Atieh Hospital 

(Tehran, Iran) and their main family caregivers were asked to participate in the study. 

Inclusion criteria for both patients and family caregivers were being older than 18 years of age  
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4  Figure 1. The hypothetical moderated mediation model 

and having sufficient literacy to complete the questionnaires. Furthermore, caregivers had to 

be the main family caregivers of the patients who suffered from constant pain for more than 3 

months. Exclusion criteria for both patients and caregivers were having a serious mental 

illness, head injury, and current drug and alcohol abuse. Furthermore, patients and caregivers 

were excluded if the caregiver had constant pain for more than 3 months or had any present 

acute pain.  

The secretaries at the outpatient clinics identified potentially eligible patients and their 

caregivers as soon as patients registered at the secretary desk. Then, the researcher 

approached the identified patients and caregivers and provided them information about the 

study and assessed the inclusion and exclusion criteria. Dyads who provided informed consent 

were included into the study and asked to complete a battery of questionnaires. In one of the 

clinics, participants were also asked to perform an attentional bias task, which is reported 

elsewhere (Mohammadi et al., 2015). Approximately, the researcher invited 180 eligible 

dyads (i.e., patients and their family caregivers) to participate in the study. Of those, 156 

dyads agreed to participate. The main reasons for declining to participate were lack of time, 

lack of interest and having severe pain.   

Measures 

Pain severity. Chronic pain patients were asked to indicate their current pain intensity 

on a visual analogue scale (VAS). The VAS consisted of a 10-cm ungraded horizontal line 

anchored by two descriptive words at each end, indicating ‘‘no pain at all’’ and ‘‘the 

maximum intensity of pain.’’ This scale has good test-retest reliability (Ferraz et al., 1990).  

Pain catastrophizing. Pain catastrophizing was assessed with the Pain 

Catastrophizing Scale (PCS; Sullivan et al., 1995). The PCS consisted of 13 items. Each item 

is rated on a 5 point Likert-type scale (0 = not at all; 4 = all the time). The PCS has shown 

Moderator 
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Dependent 

Pain Intensity 
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Pain catastrophizing 
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Pain behaviors 
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good reliability with a Cronbach`s alpha of .85 (Crombez, Eccleston, Baeyens, & Eelen, 

1998), which is similar to the Cronbach’s alpha observed in this study: .88. A higher average 

score indicates higher levels of catastrophizing. 

Pain behaviors. Pain behaviors were measured with the 17-item Pain Behavior 

Checklist (PBCL; Kerns et al., 1991). Patients were asked to indicate how often they express 

each pain behavior when they are in pain on a 7-point Likert-scale (0 = never to 6 = very 

often). The reliability and stability estimates for the PBCL support the clinical and theoretical 

utility of this instrument (Kerns et al., 1991; Osman et al., 1995). The alpha coefficients 

among a group of chronic pain patients ranged from .63 to .85, in addition test-retest 

reliability coefficients ranged from .76 to .87 (Kerns et al., 1991). Also in the current study, 

the PBCL showed good internal consistency for patients (Cronbach’s alpha = .85). In the 

current study, higher average scores indicate higher pain behaviors. 

Caregivers’ responses to pain: To assess patients’ perceptions about caregivers’ 

responses to pain, the “Significant Other Response” section which is a part of West Haven-

Yale Multidimensional Pain Inventory (WHYMPI; Kerns, Turk, & Rudy, 1985) was used. 

This section consisted of 14 items and 3 subscales: Solicitous responses (6 items; e.g., gets me 

to rest), Distracting responses (4 items; e.g., encourage me to work on a hobby) and Punishing 

responses (4 items; e.g., ignores me). The reliability estimates for the Solicitous, Distracting 

and Punishing subscales in the WHYPMI were .78, .78 and .84, respectively (Kerns et al., 

1985). In the current study, the Cronbach’s alphas for the Solicitous, Distracting and 

Punishing subscales of the Significant Other Response section were .80, .80 and .65, 

respectively.  

Family caregivers were asked to fill out the significant other version of the West 

Haven-Yale Multidimensional Pain Inventory (WHYMPI-SO; Kerns & Rosenberg, 1995). 

The WHYMPI-SO is specifically designed for investigating caregivers’ perception about how 

they respond to patients’ pain. The WHYMPI-SO is approximately similar to the Significant 

Other Response section of WHYMPI and it includes the same subscales. However, in the 

WHYMPI-SO, the authors relabeled Punishing responses into Negative responses, but the 

items are the same except for one item (i.e., “ignores me” in the WHYMPI is replaced with 

“leave the room” in the WHYMPI-SO). In the WHYMPI-SO, the item “Reads to me” has 

been omitted from the Distracting subscale. Finally, in the WHYMPI-SO, four new items 

were added to the Solicitous subscale, increasing the total number of items in this subscale to 

10. In total, the WHYMPI-SO consists of 17 items. The alpha coefficients for the Solicitous, 

Distracting, and Negative subscales for WHYMPI-SO as reported by Kerns and Rosenberg 

(1995) were .75, .80, and .80, the Cronbach’s alphas in our study for this version were .80, 

.77, and .55, respectively.    

Patients were asked to indicate how often their caregivers show each of the responses 

when they are in pain. Caregivers were asked to report how often they show each of the 

responses when their family member is in pain. A 7-point Likert-scale (0 = never to 6 = very 

often) was used for indicating the frequency of each item for the WHYMPI and the 
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WHYMPI-SO. The scores were averaged and a higher score indicates a higher frequency of 

the respective responses.  

Statistical plan 

To examine the associations between all the variables in the study, Pearson product-

moment correlations were calculated. To test the hypotheses of the current study, the 

PROCESS computation tool (i.e., a SPSS macro) was used. The PROCESS tool can be used 

to examine mediation, moderation and a combination of mediation and moderation analyses 

(Hayes, 2013). To test the mediating effect of pain behaviors in the link between pain 

catastrophizing (independent variable) and pain intensity (dependent variable), we used model 

4 in the PROCESS tool, which is for examining a simple mediation model. The mediation 

analysis provides information about several weights: weight a shows the effect of pain 

catastrophizing on pain behaviors, weight b presents the effect of pain behaviors on pain 

intensity while controlling for pain catastrophizing, weight c represents the total effect of pain 

catastrophizing on pain intensity, weight c′ provides information about the direct effect of 

pain catastrophizing on pain intensity, and weight a*b shows the indirect effect of pain 

catastrophizing on pain intensity through pain behaviors. Following the procedure described 

by Preachers and Hayes (Preacher & Hayes, 2004), the bootstrap method (with 5000 bootstrap 

resamples) was conducted to examine the indirect effect for the mediation analysis.  

Next we performed six separate moderated mediation analyses, one for each type of 

caregivers’ responses (i.e., solicitous, distracting and negative responses, based on patients’ 

reports or caregivers’ reports). For the moderated mediation analyses, we used model 14 in 

the PROCESS macro. The moderated mediation analyses aimed to examine whether the effect 

of pain catastrophizing (independent variable) on pain intensity (dependent variable), through 

patients’ pain behaviors (mediator), varied based on caregivers’ responses (moderator). All 

the variables in the model, except for the dependent variable (i.e., pain intensity) were 

centered. The PROCESS computed the conditional indirect effects (i.e., when a moderator 

affects the size of an indirect effect; with 5000 bootstrap resamples). The information 

regarding to conditional indirect effects were used to depict the regression slopes for 

relatively high (+1 SD) and low (-1 SD) pain behaviors. 

Results 

Participants’ characteristics 

The sample of participants consisted of 156 patients and caregivers. Two patients and 

five caregivers did not fully complete the questionnaires. Therefore, they were excluded from 

the analyses. The final sample for the current study consisted of 154 chronic pain patients, 

with an average age 45.66 years (SD = 13.18). The majority of the participants were women 

(77.9%, n = 120) and married (83.8%, n = 129); the remaining participants were single (11%, 

n = 17), widowed (3.9%, n = 6) or divorced (1.3%, n = 2). The main pain locations were 

lower limbs (32%), upper limbs (12.7%), and back (11.3%); 44% indicated that they 

experienced pain in more than one location. The final sample of caregivers consisted of 151 
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participants, with an average age of 39.43 years (SD = 13.86). About half the sample was 

female (n = 76, 50.3%) and the majority of the caregivers were married (70.2%, n = 106).  

Seventy-three dyads (48%) were couples; in 52 (34.2%) cases wives were patients. 

Forty-two dyads (27.7%) were mother and daughter; in 32 cases (21.1%) mothers were 

patients. The rest of the participants were categorized as follows: mothers as patients and their 

sons as caregivers (9.2%, n = 14), siblings (9.2%, n = 14), fathers as patients and their child as 

caregivers (5.2%, n = 8), sons as patients and their fathers as caregivers (0.7%, n = 1).   

Correlation analyses 

Table 1 presents the correlation coefficients between all the variables in the study. The 

analyses showed a significant correlation between pain catastrophizing and pain intensity (r = 

.37) and between pain catastrophizing and pain behaviors (r = .57). The correlation between 

pain behaviors and pain intensity was also significant (r = .36). Other Pearson correlations 

showed small but significant correlations between patients’ perception of caregivers’ 

solicitous responses and caregivers’ report of solicitous responses (r = .20) and between 

patients’ perception of caregivers’ distracting responses and caregivers’ report of distracting 

responses (r = .22). There was no significant association between patients’ perception of 

caregivers’ negative responses and caregivers’ perception of their own negative responses. In 

addition, patients’ age and gender were not correlated with any variable in the study. 

Therefore, age and gender were not controlled in the analyses. 

Testing the mediating effect of patients’ pain behaviors  

The mediation analysis showed a significant effect of patients’ pain catastrophizing on 

patients’ pain behaviors (weight a = .72; SE = .08; t = 8.26; p = < .001). The effect of patients’ 

pain behaviors on their perception of pain intensity while controlling for pain catastrophizing 

was also significant (weight b = 5.94; SE = 2.47; t = 2.4; p = .017). The total effect of pain 

catastrophizing on pain intensity was significant (weight c = 12.82; SE = 2.66; t = 4.81; p < 

.001). The direct effect of pain catastrophizing on pain intensity was also significant (weight 

c′ = 8.50; SE = 3.17; t = 2.67; p = .008). Finally, the results of the bootstrap test for pain 

behaviors as mediator was significant (effect = 4.31; 95% CI: 1.08–8.07), indicating that pain 

behaviors mediated the link between pain catastrophizing and pain intensity. In short, the 

results indicated that higher levels of pain catastrophizing are associated with more pain 

behaviors, which in turn is associated with more pain intensity.   

The moderated mediation analyses based on patients’ perception of caregivers’ 

responses 

Table 2 presents the results of the moderated mediation analyses based on the patients’ 

perception. The results indicated that patients’ perceptions of caregivers’ solicitous responses 

moderated the effect of pain behaviors on pain intensity (b = 2.70; SE = 1.31; p = .04; see 

Figure 2). The results of conditional indirect effects showed that the observed positive link 

was only significant if patients reported relatively high levels of caregivers’ solicitous 
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responses (effect = 6.43; 95% CI [2.66-10.23]). Pain behaviors were not associated with pain 

intensity, if patients reported relatively low levels of caregivers’ solicitous responses (effect = 

.64; 95% CI [-3.88-5.64]). As well as solicitous responses, patients’ perceptions of caregivers’ 

distracting responses significantly moderated the link between pain behaviors and pain 

intensity (b = 3.60; SE = 1.15; p = .002; see Figure 3). Specifically, pain behaviors were 

positively associated with pain intensity only if patients reported relatively high levels of 

caregivers’ distracting responses (effect = 7.56; 95% CI [4.16-11.67]), but not if patients 

reported relatively low levels of caregivers’ distracting responses (effect = -.83; 95% CI [-

5.27-3.49]). Finally, patients’ perceptions of caregivers’ negative responses did not moderate 

the association between pain intensity and pain behaviors (b = -3.43, SE = 2.04, p = .095).  

The moderated mediation analyses based on caregivers’ perception of their responses 

Another series of moderated mediation analyses were conducted to examine whether 

caregivers’ responses based on caregivers’ reports moderated the effect of patients’ pain 

behaviors on patients’ perception of pain intensity (see Table 3). The results showed that only 

caregivers’ solicitous responses significantly moderated the link between pain behaviors and 

pain intensity (b = 4.22; SE = 1.91; p = .02; see Figure 4). Specifically, pain behaviors were 

positively associated with pain intensity if caregivers reported relatively high levels of 

solicitous responses (effect = 6.70; 95% CI [2.94-11.27]) but not if they reported relatively 

low levels of solicitous responses (effect = -.02; 95% CI [-5.21-5.84]). No significant 

moderating effects were observed for caregivers’ distracting (b = 2.19; SE = 1.41; p = .12) 

and negative responses (b = 1.91; SE = 2.22; p = .38) based on caregivers’ report of these 

responses.  
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Table 1. Means, SDs, and the correlation coefficients for the variables in the study 

Variable Means SDs 1 2 3 4 5 6 7 8 

1. Pain catastrophizing 1.86 .82         

2. Pain intensity 48.95 28.71 .37**        

3. Patients’ pain behaviors 2.09 1.04 .57** .36**       

4. Patients’ perception of solicitous report 3.62 1.51 .07 -.10 .06      

5. Patients’ perception of distracting response 2.95 1.64 .10 .08 .07 .62**     

6. Patients’ Perception of negative response .76 1.03 .12 .18* .19* -.21* -.13    

7. Caregivers’ solicitous response 4.22 1.10 -.003 -.02 .03 .20* .08 -.03   

8. Caregivers’ distracting response 3.76 1.58 .10 .02 .05 .20* .22** -.07 .60**  

9. Caregivers’ negative responses 1.03 1.05 .11 -.03 .1 -.13 -.01 .09 -.19* -.04 
* p < .05; ** p < .01 

 

 

 

Table 2. Results of moderated mediation effect of caregivers’ responses based on patients’ perception 

Moderator  Coefficient SE t p-value 

Solicitous responses  

 

Pain behaviors 4.97 2.51 1.97 .05 

Pain catastrophizing 10.36 3.26 3.17 .001 

Solicitous responses -1.90 1.47 -1.29 .19 

Pain behaviors * Solicitous responses 2.70 1.31 2.06 .04 

Distracting responses  

 

Pain behaviors 4.72 2.47 1.91 .06 

Pain catastrophizing 9.94 3.17 3.12 .002 

Distracting responses .86 1.32 .65 .51 

Pain behaviors * Distracting responses 3.60 1.15 3.13 .002 

Negative responses  Pain behaviors 4.77 2.54 1.87 .06 

Pain catastrophizing 8.90 3.19 2.79 .006 

Negative responses 4.40 2.30 1.90 .06 

Pain behaviors * Negative responses -3.43 2.04 -1.67 .09 
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Figure 2. The interactive effect of patients’ perception of caregivers’ solicitous responses and 

pain behaviors on pain intensity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The interactive effect of patients’ perception of caregivers’ distracting responses and 

pain behaviors on pain intensity 
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Table 3. Results of moderated mediation effect of caregivers’ responses based on caregivers’ 

perception 

Moderator  Coefficient SE t p-value 

Solicitous 

responses 

 

Pain behaviors 4.68 2.57 1.81 .07 

Pain catastrophizing 9.44 3.29 2.86 .004 

Solicitous responses .47 1.99 .23 .81 

Pain behaviors * Solicitous 

responses 

4.22 1.91 2.2 .02 

Distracting 

responses 

 

Pain behaviors 5.05 2.58 1.95 .05 

Pain catastrophizing 8.57 3.32 2.57 .01 

Distracting responses .22 1.42 .15 .87 

Pain behaviors * Distracting 

responses 

2.19 1.41 1.55 .12 

Negative 

responses 

Pain behaviors 5.62 2.58 2.17 .03 

Pain catastrophizing 9.14 3.34 2.73 .007 

Negative responses -2.35 2.18 -1.07 .28 

Pain behaviors * Negative 

responses 

1.91 2.22 .86 .38 

 

 

 

 

 

 

Figure 4. The interactive effect of caregivers’ perception of solicitous responses and pain 

behaviors on pain intensity 
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Discussion 

As hypothesized, the current study showed that the link between pain catastrophizing 

and pain intensity is mediated by patients’ pain behaviors. Furthermore, we found partial 

support for our hypothesis that the link between pain behaviors and pain intensity depends on 

caregivers’ pain-related responses. More specifically, patients who showed more pain 

behaviors reported more intense levels of pain, but only if they indicated that their caregivers 

showed relatively high levels of solicitous and distracting responses and if caregivers reported 

that they expressed high levels of solicitous responses.  

In line with the literature, the current study showed a positive association between 

pain catastrophizing and pain intensity (e.g., Granot & Ferber, 2005; Severeijns et al., 2004). 

According to the communal coping model of pain (Sullivan, Tripp, & Santor, 2000), pain 

catastrophizing is a coping strategy in which patients try to deal with pain within a social 

context. Other models of pain catastrophizing such as the appraisal model suggest that pain 

catastrophizers believe that they face a serious threat which they cannot handle. Perceiving 

inability to handle the situation makes patients to express their distress and seek social support 

-intentionally or not- by showing pain behaviors (Severeijns et al., 2004). Despite the 

different perspectives, both models posit that pain catastrophizing cognitions increase the 

probability of expressing pain behaviors. This assumption is confirmed by the current study 

and other studies (e.g., Craig, Versloot, Goubert, Vervoort, & Crombez, 2010).  

Expressing pain behaviors may elicit different caregiver responses (Romano, Jensen, 

Schmaling, Hops, & Buchwald, 2009). In the case that caregivers observe the patients’ pain 

expressions and display more solicitous and distracting responses, such as taking over the 

responsibilities of patients or encouraging patients to rest, the likelihood increases that 

patients experience disability, distress, and pain (Chambers, Craig, & Bennett, 2002; Claar, 

Simons, & Logan, 2008; Peterson & Palermo, 2004). The support and attention that patients 

receive may have a reinforcing function that results in the maintenance of pain behaviors and 

illness symptoms (Fordyce, 1989). Importantly, some caregiver responses, such as solicitous 

responses, may convey the notion to the patients that their pain condition is serious and 

threatening. Especially for those patients who tend to catastrophize about pain, this notion 

increases their attention to pain and body sensations, which makes them prone to interpret 

other body cues as pain and to perceive more intensive pain.  

In addition, the current study manifested no association between pain behaviors and 

pain intensity in patients whose caregivers showed few solicitous and few distracting 

responses. The responses of these caregivers do not appear to reinforce patients’ pain 

behaviors, perhaps as argued, because these responses do not imply that patients are facing 

danger and threat. It is somewhat unexpected though that patients with caregivers who show 

few solicitous and few distracting responses reported relatively high levels of pain, regardless 

of their pain behaviors. It might be that these patients are less satisfied with the relationship 

with their caregivers, which increases patients’ depression and distress (Stroud, Turner, 

Jensen, & Cardenas, 2006) and consequently results in higher pain experience (Glombiewski, 

Hartwich-Tersek, & Rief, 2010; Vlaeyen & Linton, 2000). In the same line, patients with 
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caregivers who show few solicitous and few distracting responses know that when they need 

help, their caregivers will not be very responsive. This also results in patients’ helplessness 

and depression and subsequently a higher level of pain intensity (Glombiewski et al., 2010).   

Furthermore, the current study showed that caregivers’ solicitous responses based on 

both patients’ and caregivers’ perceptions moderated the association between pain behaviors 

and pain intensity. However, it was not the case for distracting responses, meaning that the 

link between pain behaviors and pain intensity was only moderated by patients’ perceptions of 

caregivers’ distracting responses and not by caregivers’ perceptions of their distracting 

responses. Other studies also showed discrepancies in findings based on patients’ versus 

caregivers’ perceptions. For example, Peterson and Palermo (2004) indicated that patients’ 

perceptions of caregivers’ supportive responses were not related to patients’ disability while 

caregivers’ perceptions of supportive responses predicted patients’ disability, suggesting that 

patients’ and/or caregivers’ characteristics do influence the way that they perceive caregivers’ 

responses. In sum, while our findings concerning solicitous responses are consistent, 

regardless of whether we used patient or caregiver reports of responses, the findings for 

distracting responses need to be interpreted with caution since they may be due to common 

method variance.  

The current study has several strengths, including a large sample of patients with 

chronic pain and the examination of the perspective of both patients and their family 

caregivers on caregivers’ responses. In addition, applying moderated mediated analyses aided 

us to investigate the role of mediator and moderator variables simultaneously. However, this 

study also has several limitations that need to be addressed in future studies. First, the internal 

consistency of the caregivers’ negative responses subscale was low for the patients’ version 

(Cronbach’s alpha = .65) as well as the caregivers’ version (Cronbach’s alpha = .55). The low 

reliability reduces statistical power. Therefore, the results of the analyses in which these 

subscales were used should be interpreted cautiously. Second, the sample of this study 

included three main categories: spouses, parent-child and siblings, and each category had 

several subcategories (e.g., female versus male patient in couples). Due to the small sample 

size in each subcategory, we did not conduct the analyses separately. Third, to assess pain 

behaviors and caregivers’ responses we used patients’ and caregivers’ self-reports. While self-

report methods are efficient and practical for obtaining data these methods have disadvantages 

such as recall biases and errors in self-observations. These disadvantages encourage 

researchers to use observational methods in which one can study the true behaviors of 

participants and not what they say that they do. Applying observational methods should be 

considered in future studies. Finally, we do not have any information on the caregiving duties 

of caregivers and the intensity of the interactions between caregivers and patients. Studying 

how caregivers’ duties affect caregivers’ pain-related responses is an interesting avenue for 

future studies. 

Despite these limitations, the results of the current study add to our understanding of 

the role of behavioral and social factors in the association between pain catastrophizing and 

pain intensity. As it was hypothesized, the patients who catastrophize more about pain showed 
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more pain behaviors. In turn, patients with pain who expressed more pain behaviors perceived 

more intensive pain depending on the responses of their main family caregivers. That is, 

patients with more pain behaviors reported higher pain intensity only if their caregivers 

showed highly solicitous or highly distracting responses.   
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Abstract 

The current study aimed to examine whether high family functioning mitigates the 

association between headache intensity and distress. The sample consisted of 124 patients 

with chronic or recurrent headache. Patients completed validated questionnaires about 

headache intensity, family functioning, and distress. Hierarchical regression analyses were 

performed to examine the interaction between headache intensity and family functioning on 

distress. Headache intensity was positively associated with distress (r = .27, p = .002). As 

hypothesized, family functioning moderated this association (B = -.02, p = .023). More 

specifically, the positive association between headache intensity and distress was significant 

only among patients with lower family functioning (B = .01, p < .001) and not among patients 

with higher levels of family functioning (B = .006, p = .075). Functional families appear to 

buffer the distress level in patients; they showed relatively low levels of distress regardless of 

the severity of their headache. In contrast, patients with dysfunctional families who 

experienced more pain reported more distress, presumably because they did not receive 

adequate help and support from these families. This study underlines the importance of a 

broader perspective on family dynamics in coping with pain.  

Keywords: Headache intensity, family functioning, moderating role, distress 
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Introduction 

Headache is one of the most common neurological disorders worldwide and a 

considerable number of people who suffer from headaches report elevated levels of distress in 

comparison to the general population (Falavigna et al., 2013). Some previous findings have 

suggested that patients with more intensive headaches experience more distress than patients 

with less intensive headaches (Falavigna et al., 2013), while other studies failed to support an 

association between headache intensity and distress (Breslau, Lipton, Stewart, Schultz, & 

Welch, 2003; Swartz, Pratt, Armenian, Lee, & Eaton, 2000). Based on the stress-buffering 

hypothesis (Cohen, Cohen, & Gottlieb, 2000), we propose that more severe headaches are 

associated with more distress only if the patient is part of a less functional family.  

Family functioning is a broad construct that consists of several different dimensions 

(Epstein, Ryan, Bishop, Miller, & Keitner, 2003; Miller, Davies, & Greenwald, 2000). That 

is, highly functional families are considered as those with clear role definitions, cohesion, 

clear and direct communication styles, empathic involvement and effective problem solving 

(Epstein, Bishop, & Levin, 1978; Stark, Humphrey, Crook, & Lewis, 1990). Overall, these 

families are able to provide nurturance and support to their members, whereas dysfunctional 

families are less equipped to do so (Thomas & Olson, 1993). Therefore, family functioning 

may affect patients’ psychological adjustment (Martire & Schulz, 2007). The pediatric pain 

literature highlights that children with lower functional families report more intensive pain, 

more severe psychological problems and more disability (Lewandowski, Palermo, Stinson, 

Handley, & Chambers, 2010; Logan & Scharff, 2005; Palermo, Putnam, Armstrong, & Daily, 

2007). However, the impact of the broader family has been largely neglected in adults with 

pain or other physical illnesses (for exceptions see, Edwards & Clarke, 2004; Kissane et al., 

2003).  

When families face a stressor, such as illness of a family member, healthy and 

functional families can make adjustments in the family system and structure to meet the 

demands of their ill family members (Olson, Sprenkle, & Russell, 1979; Segrin & Flora, 

2004). As well, based on the patients’ needs, functional families can make short or long-term 

adjustments. For example, when a family member experiences an illness (e.g., headache), 

functional families can increase their cohesion and organization (Wamboldt & Wamboldt, 

2000), increase their problem solving behaviors and show more affective responses to provide 

the support that their ill family members require (Segrin & Flora, 2004). In contrast, 

dysfunctional families are more rigid in their structure and are not able to make the necessary 

changes in the face a stressor. Other less functional families make dramatic changes in their 

structure upon experiencing a stressor. These dramatic and extreme changes can become a 

new source of stress (Olson et al., 1979; Segrin & Flora, 2004). Hence, in case of more 

intense recurring headaches, only functional families are able to provide support based on the 

patients’ needs that may mitigate the negative psychological outcomes of headache. This is in 

line with other health literature that emphasizes the moderating effect of support on the 

association between illness severity and its psychological outcomes (Carpenter, Fowler, 

Maxwell, & Andersen, 2010; Uchino, 2004). Therefore, the current study hypothesizes that 
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the positive association between headache intensity and distress is stronger in patients with 

dysfunctional families than in patients with functional families. 

Material and Methods 

Procedure 

From April until October 2012, all patients with tension-type headaches or migraines 

who were referred to Emam Hoessein Hospital and a private neurology clinic in Tehran, Iran 

were invited to participate in the study. Tension-type headaches and migraines were chosen 

because both are among the main common headache disorders. Tension-type headache is the 

most common type of headache in adults (Jensen & Stovner, 2008) and characterized by mild 

to moderate levels of pain intensity, 30 minutes to 7 days duration, no nausea or vomiting, and 

existence of either photophobia or phonophobia (Chai, Rosenberg, & Lee Peterlin, 2012). The 

prevalence of migraines in adult populations is 12% in the United States (Lipton, Stewart, 

Diamond, Diamond, & Reed, 2001) and 15% in Europe (Stovner & Andree, 2010). Migraine 

is described as a unilateral severe headache that has a pulsating nature. In addition, existence 

of nausea and vomiting, photophobia and phonophobia are common in migraine. The 

researcher approached patients during a hospital visit and explained the study. Patients who 

gave informed consent completed a battery of questionnaires. The inclusion criteria for 

patients were having a chronic daily headache or a recurrent headache diagnosed by a 

neurologist, being between 18 to 60 years of age, and having sufficient literacy to complete 

questionnaires. The exclusion criteria were having other concurrent types of pain such as 

chronic musculoskeletal pain, having a serious medical or mental illness and current drug or 

alcohol abuse. The Ethical Committees of the hospital and the clinic provided approval for 

conducting the study.   

Measures 

Headache intensity. A visual analogue scale (VAS) was applied to measure the 

intensity of patients’ current headaches. The VAS is an horizontal line, anchored by 0 = “no 

pain at all” and 100 = “maximum intensity of pain”.  

Family functioning. We used the 60-item Family Assessment Device (FAD; Epstein, 

Baldwin, & Bishop, 1983). Each item was answered on a 4-point likert-type scale (1 = 

strongly disagree to 4 = strongly agree). Sample items include “we feel accepted for who we 

are” and “If the rules are broken we do not know what to expect”. The reliability and validity 

estimates of this device were reported to be satisfactory (e.g., Kabacoff, Miller, Bishop, 

Epstein, & Keitner, 1990). In the current study, higher average scores indicate higher family 

functioning (Cronbach’s alpha = .92).  

Distress. To assess distress, participants were asked to complete a short version of the 

Depression, Anxiety, and Stress Scale (DASS; Lovibond & Lovibond, 1995). This Scale has 

21 items assessing depression (e.g., “I couldn't seem to experience any positive feeling at 

all”), anxiety (e.g., “I was worried about situations in which I might panic and make a fool of 
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myself”) and stress (e.g., “I found it hard to wind down”). Participants were asked to report 

how much each statement applies to them on a 4-point Likert-type scale (0 = Never, 3 = 

Always). In the current study we use the average total score of DASS-21. The Alpha 

coefficient for the total score was .94.  

Statistical analyses 

Correlations were calculated between all variables in the study using tests appropriate 

to the measurement level (i.e., Pearson correlations and point biserial correlations). A 

hierarchical regression analysis was conducted to investigate the moderating effect of family 

functioning on the association between headache intensity and distress (Aiken & West, 1991). 

The demographic variables that showed significant correlations with distress, headache 

intensity or family functioning were included as control variables. All independent variables 

in the model were centered. To interpret a significant moderating effect, the regression slopes 

were calculated for patients reporting low (-1 SD) and high (+1 SD) family functioning. 

Results 

Participants’ characteristics 

The sample of the current study consisted of 124 patients. The average age years of 

participants was 32.5 (SD = 9.9), the majority was female (n = 89, 71.8%) and married (n = 

83, 66.9%). The remaining participants were single (n = 39, 31.5%) or divorced (n = 2, 1.6%). 

Sixty-nine participants (55.6%) suffered from chronic daily headache (i.e. at least 15 days of 

headache per month) and 55 (44.4%) suffered from non-chronic headache. The average 

intensity of headache was 73.31 (SD = 16.88), while the average scores for distress and 

family functioning were .79 (SD = .64) and 2.45 (SD = .34), respectively. Most of the 

participants had a tension-type headache (n = 90; 72.6%) and 34 individuals (27.4%) had 

migraines. Both headache intensity (r = .27, p = .002) and family functioning (r = -.31, p = 

<.001) correlated significantly with distress. Correlations between demographic variables and 

other variables in the study were significant only between headache chronicity and family 

functioning (r = .21, p = .018) and between marital status and distress (r = -.22, p = .018). 

Table 1 shows the correlations between all the variables in the study. 

Table 1. The means (SDs) and the correlations between all the variables. 

 Means SDs 1 2 3 4 5 6 7 

1. Age 32.5 9.9 -       

2. Gender - - .15       

3. Marital status - - .54** .24**      

4. Type of headache - - -.10 -.22* -.05     

5. Type of chronicity - - .02 .12 .06 -.14    

6. Pain intensity 73.31 16.88 -.01 .04 .01 .09 .12   

7. Family functioning 2.45 .34 -.08 -.05 .02 .01 .21* -.01  

8. Distress .79 .64 -.01 .1 -.22* -.01 .12 .27** -.31** 
* p < .05; ** p < .01 
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Testing the moderating effect of family functioning 

The results of the final model presented in Table 2. The results showed that the 

hierarchical regression analysis was significant, F(5,118) = 8.69, p = .<001.The results 

revealed significant main effects of headache intensity (B = .01, p <.001) and family 

functioning (B = -.64, p <.001) on distress, controlling for marital status (B = -.14, p = .01; 

lower distress in married patients) and headache chronicity (B = .10, p = .05; higher distress 

in patients with chronic headache). Importantly, the results indicated that family functioning 

moderated the association between intensity and distress (B = -.02, p = .023). Simple slope 

analyses revealed that the association between headache intensity and distress was significant, 

only if patients reported relatively low family functioning (B = .01, p < .001). Headache 

intensity was not significantly associated with distress, if patients reported relatively high 

levels of family functioning (B = .006, p = .075). Figure 1 depicts the regression lines at two 

levels of family functioning, that is one standard deviation above and below the mean. 

Table 2. The results of the moderating effects of the family functioning on the association 

between headache intensity and distress. 

Regression Model: F(5,118) = 8.69, p = .<001 

Figure 1. The interactive effect of headache intensity and family functioning on distress 

 

  B SE Beta Adjusted 

R2 

∆R2 ∆F P 

     .05 .06 3.92 .02 

Step 1 Marital status -.14 .05 -.22    .01 

 Chronicity of headache .10 .05 .16    .05 

Step 2     .21 .18 13.62 < .001 

 Headache intensity .01 .003 .30    < .001 

 Family functioning -.64 .14 -.36    < .001 

Step 3     .25 .03 5.28 .02 

 Headache intensity × Family 

functioning 

-.02 .01 -.19    .02 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Low Headache Intensity High Headache Intensity

D
is

tr
es

s

Low Family

Functioning

High Family

Functioning



   Family functioning & stress 

-Page 89- 
 

5  

Discussion 

In line with a protective buffering effect of family functioning, the findings showed 

that higher levels of headache intensity were associated with higher levels of distress only 

among individuals with less functional families. In functional families, patients showed 

relatively low levels of distress regardless of the severity of their headache. Although 

previous research did not examine a moderating effect of family functioning, few studies in 

the context of chronic physical illness indicated that patients with higher functional families 

showed lower levels of psychological problems compared to their counterparts with less 

functional families (Lewandowski et al., 2010; Logan & Scharff, 2005). These findings imply 

that living in a functional family may provide the opportunity for the members, specifically 

patients, to express and communicate their illness-related problems in a healthy way (Popp, 

Robinson, Britner, & Blank, 2014). Patients who can express their problems to their family 

members may heighten their chance to receive adequate support from them. In a similar vein, 

Martire and Schulz (2007) suggested that increasing the quality of interactions (i.e. family 

functioning) between patients and their family members results in higher empathy, and 

emotional and instrumental support for patients from family members. Furthermore, it is 

conceivable that patients with a better functioning family may validate the family members’ 

caregiving responses, which can reduce family members’ burden (Martire & Schulz, 2007) 

and encourage family members to continue their supportive behaviors. Finally, it is plausible 

to assume that communication regarding the illness in highly functional families is more 

supportive than in nonfunctional families.  

For the interpretation of our findings, we do have to take into account the cross-

sectional nature of this study that does not allow us to infer causality and the convenience 

sampling, which limits the generalizability of the findings. Furthermore, the FAD does not 

assess the illness-related features of family functioning. As it is mentioned by some research 

(Anderson, Brackett, Ho, & Laffel, 1999; Conger & Donnellan, 2007), families’ specific 

interactions about the illness have an important influence on patients’ outcomes. Despite the 

limitations, the current findings raise a number of new questions for future research. For 

example, it would be interesting to examine whether the interactions among all family 

members (i.e. family functioning) are more important than the interactions between patients 

and specific family members (e.g., the primary caregiver). A related issue is the possibility of 

cultural influences. That is, especially in collectivistic cultures where families and the 

relationship between all family members are highly important such as Asian cultures (Chao & 

Tseng, 2002), it is likely that family functioning has a stronger effect on patients’ 

psychological status than the interactions between patients and one specific family member. 

To the best of our knowledge, this study was the first to evaluate the moderating role 

of interpersonal interactions among family members on the association between headache 

intensity and distress among patients with headache. Although future studies are needed to 

simultaneously examine the role of family functioning and support of specific others, our 

findings underline the importance of taking a broader perspective on family dynamics in 

coping with pain.   
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Abstract 

Due to caregiving demands and responsibilities, family caregivers might experience 

significant losses, changes, and suffering in their lives, which may increase the likelihood that 

they consider their situation as unjust. While perceived injustice and its effects have been 

studied in patients with pain, the role of this perception in family caregivers’ well-being has 

yet to be explored. The current study hypothesized that higher caregiving demands are related 

to higher levels of perceived injustice. Furthermore, this study investigated the mediating role 

of perceived injustice in the link between caregiving demands and caregivers’ psychological 

well-being (i.e., burden, distress, and anger). A sample of 184 family caregivers of patients 

with chronic pain was asked to complete questionnaires that assessed caregiving demands, 

perceived injustice, caregiver burden, distress, and anger. In addition, caregivers were asked 

to report how much they consider different sources responsible for the injustice that they 

experience. The findings showed that caregiving demands are significantly related to 

perceived injustice in family caregivers (r = .44; p < .001). In addition, perceived injustice 

significantly mediated the association between caregiving demands and burden (b = .11, 95% 

BC CI: .04-.23) and distress (b = .05, 95% BC CI: .006-.12) but not anger (b = .008, 95% BC 

CI: -.01-.06). The findings showed that family caregivers with more caregiving tasks and 

demands perceived their situation as more unjust, in turn, higher levels of perceived injustice 

were related to more caregiver burden and distress. Finally, only a small group of family 

caregivers considered the patient or themselves responsible, but more than half of the 

caregivers considered doctors and care providers to some degree responsible for the unjust 

situation. 

Keywords: Injustice, family caregivers, demands, burden, distress, pain  

 



Family caregivers & injustice 

-Page 97-  
 

6  

Introduction 

Experiencing severe and irreparable losses, tolerating the unnecessary suffering 

caused by another person, and blaming others for the losses and suffering contribute to the 

perception of injustice (Rodero et al., 2012; Sullivan et al., 2008). The perception of injustice 

has been introduced as a critical determinant of the well-being of patients with chronic pain. 

Specifically, research has shown that perceived injustice is positively related to patients’ 

burden, distress, and anger (Ferrari & Russell, 2001; Kennedy & Dunstan, 2014; Sullivan et 

al., 2008). As well, patients who perceive higher levels of injustice experience less control 

over life and less acceptance of pain (Rodero et al., 2012). Despite the recent findings on the 

existence of perceived injustice in patients with pain and its effect on the well-being of 

patients (e.g., Rodero et al., 2012; Scott, Trost, Bernier, & Sullivan, 2013; Sullivan et al., 

2008)), it is not clear whether perceived injustice does exist in family caregivers of patients 

with pain as well, and if it does, whether this perception is related to the well-being of family 

caregivers. 

According to the systemic perspective, a chronic pain condition not only affects the 

lives of patients but may also have a considerable impact on the lives of family members 

(Glasdam, Timm, & Vittrup, 2010; Soubhi, Fortin, & Hudon, 2006). To fulfill caregiving 

demands and responsibilities (e.g., helping family members with pain in performing their 

daily activities, getting their medications, and providing emotional support to them), family 

caregivers might need to tolerate significant changes and losses in their lives, including 

quitting their jobs, reducing social activities, and ignoring their own health (Deeken, Taylor, 

Mangan, Yabroff, & Ingham, 2003; Juarez & Ferrell, 1996; Temple & Fawdry, 1992). In 

some cases these losses might be severe and have long-term effects on caregivers’ lives. For 

example, caregivers who reduce their working hours because of caregiving responsibilities 

may face more difficulties in reaching their professional goals comparing to their non-

caregiving counterparts. Given the potential losses resulting from caregiving demands, 

caregivers might believe that they do not get what they deserve and consider their situation as 

unfair. In addition, since caregiving responsibilities are usually imposed on family caregivers, 

they might have the tendency to blame others for their situation, a tendency that is one of the 

main elements of perceived injustice (Montada, 1991; Sullivan et al., 2008). Hence, higher 

caregiving demands may be related to more losses, a greater sense of unfairness, and the 

tendency to blame others, the elements that together contribute to the perception of injustice 

in family caregivers. The investigation of this association is the first step to establish the 

importance of perceived injustice in family caregivers. 

As the second step to demonstrate the importance of perceived injustice, the current 

study will investigate whether perceived injustice can explain the link between caregiving 

demands and caregivers’ psychological well-being. Studies have shown that higher caregiving 

demands are related to lower levels of well-being in caregivers, mainly higher burden 

(Brouwer et al., 2004), distress (Giovannetti et al., 2012; McLennon, Bakas, Jessup, 

Habermann, & Weaver, 2014), and anger (Bakas, Austin, Jessup, Williams, & Oberst, 2004; 

Crespo & Fernandez-Lansac, 2014). In addition, studies among other groups than family 
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caregivers (i.e., patients with pain) showed that perceived injustice is also associated with 

more negative psychological outcomes, such as higher depression, anxiety and anger 

(Kennedy & Dunstan, 2014; McParland, Eccleston, Osborn, & Hezseltine, 2011; Sullivan et 

al., 2008; Trost, Vangronsveld, Linton, Quartana, & Sullivan, 2012). Therefore, it seems 

logical to consider perceived injustice as a mediator in the link between caregiving demands 

and caregivers’ psychological well-being. In other words, caregivers who face more 

caregiving tasks and responsibilities may perceive their condition as more unfair and have a 

higher tendency to blame others, which in turn may be associated with more burden, distress 

and anger.  

Finally, as indicated above, one of the main elements of perceived injustice is the 

tendency to blame others for the unjust situation. Family caregivers might blame different 

individuals for the unjust situation. For example, they might believe that the current situation 

results from the error and negligence of doctors who failed to provide proper treatment for 

their family member with pain or they might blame the patient for not taking sufficient care of 

themselves. Other individuals such as the patient’s employer and other family members are 

also likely to be blamed. Yet, it is not clear which sources are blamed and considered 

responsible most often for the unjust situation by family caregivers.  

In sum, this study hypothesizes that caregiving demands and perceived injustice are 

positively correlated. In addition, positive correlations between perceived injustice and 

caregivers’ burden, distress, and anger will be expected. Next, this study will examine the 

mediating effect of perceived injustice in the relationship between caregiving demands and 

caregiver outcomes (i.e., burden, distress, and anger). Finally, the sources of injustice among 

family caregivers will be investigated. 

Material and Method 

Procedure 

The data was collected from November 2014 until June 2015. Family caregivers of 

patients with musculoskeletal chronic pain referred to the Pain Center of the department of 

Anesthesiology of the University Medical Center Groningen (Groningen, the Netherlands) 

were invited to participate in the study. In the first three months of the data collection 

(November, December, and January) two research assistants were responsible for recruiting 

the participants in the pain clinic. The Pain Center provided a private room for research 

assistants two days per week. During these two days research assistants were allowed to 

approach patients and their family caregivers. During this period, when the family caregivers 

accompanied patients to the pain clinic (in 32 cases), the researchers asked them directly to 

participate in the study. When patients arrived alone at the clinic (in 33 cases), the researchers 

approached the patients and invited them to ask their family caregivers to participate in the 

study. In both situations, the researcher provided an information letter for the caregiver, a 

consent form, a questionnaire, and a pre-stamped envelope. Since research assistants were 

only allowed to be in the Pain Center two days per week, they could not approach all the 

patients of the clinic. Therefore, from February 2015 till June 2015, an envelope containing 
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the same materials as described above was sent directly to the home addresses of the patients 

(406 patients) who had an appointment at the pain clinic in February and April 2015. An 

accompanying letter for the patient explained the study and asked the patients to hand out the 

questionnaire to the person who they considered as their family caregiver. Figure 1 shows the 

flow of participants in the current study.  

The inclusion criteria for the family caregivers were being over 18 years of age, and 

having sufficient literacy to complete the questionnaires. The exclusion criterion for 

caregivers was suffering from a serious mental illness. The study (Code: M14.159557) was 

reported to the Research Registry of the University Medical Center Groningen (UMCG); the 

Medical Ethical of the UMCG waived institutional research board approval. The study has 

been conducted in compliance with the APA ethical principles regarding research with human 

participants. 

Measure 

Background variables 

Family caregivers were asked to provide information about their age, gender, marital 

status, their current occupation, and their relationship with their family member with pain. 

They were also asked to report whether they live with their family member with pain. In 

addition, caregivers were requested to provide some demographic information about their 

family members with pain as well, including patients’ age, gender, location of pain, patients’ 

current health level, and the current level of patients’ pain intensity. To assess patients’ health 

level, caregivers were asked to report their perception of the current health level of their 

family member with pain on a VAS scale ranging from 0 (The worst imaginable health 

condition) to 10 (The best imaginable health condition). In the same way, to investigate 

patients’ current level of pain, caregivers were asked to report their perception of the pain 

intensity of their family member with pain on another VAS scale ranging from 0 (No pain at 

all) to 10 (The most intensive pain). 

Main variables  

Caregiving demands. Caregiving demands were measured by the Dutch Objective 

Burden Inventory (DOBI; Luttik, Jaarsma, Tijssen, van Veldhuisen, & Sanderman, 2008). 

This inventory was designed to measure the care activities that were performed by family 

caregivers in the past three months. This inventory consisted of 38 items divided into four 

subscales including personal care (e.g., helping with eating and drinking), practical care (e.g., 

buying groceries), motivational care (e.g., motivating to quit or reduce smoking), and 

emotional care (e.g., showing understanding). Answer alternatives were 1 = No, never, 2 = 

Yes, sometimes or regularly, and 3 = Yes, often or always. In the current study, an average 

score of the DOBI was used. The Cronbach’s alpha for the total score of DOBI was .90. 

Perceived injustice. Caregivers’ perceptions of injustice were measured by an 

adapted version of the Injustice Experience Questionnaire (IEQ; Sullivan et al., 2008). To 
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develop the adapted version, we used the authorized version of the IEQ that was formally 

translated into Dutch at University Medical Center Groningen (De Boer, Schiphorst Preuper, 

& Reneman, in preparation). This questionnaire has 12 items. The scale is designed to assess 

different elements of injustice: severity and irreparability of loss (e.g., “Most people don't 

understand how severe my condition is” and “My life will never be the same”), and blaming 

others and sense of unfairness (e.g., “I am suffering because of someone else’s negligence” 

and “it all seems so unfair”). Sullivan and his colleagues (2008) expected the items to load on 

two separate constructs (i.e., severity and irreparability of loss, and blame and unfairness). 

However, in his study and also in other studies (e.g., Rodero et al., 2012) some items loaded 

on both components simultaneously. Therefore, the IEQ is often considered as a one-

dimensional measure. In the current study, the caregivers were asked to consider their 

situation as a family caregiver of an individual with chronic pain and then answer to each 

statement in the questionnaire. When necessary, the wording of the IEQ items was changed 

(e.g., “Most people don’t understand how severe my condition is” was changed to “Most 

people don’t understand how severe my situation is”). Each item was answered using a 5-

point Likert-type scale ranging from 0 (Never) to 4 (All the time). The average score was used 

in the current study. 

To investigate the psychometric properties of the IEQ-caregivers a Principal 

Component Analysis (PCA) was performed. First, the Kaiser-Meyer-Olkin Measure (KMO; 

(Cerny & Kaiser, 1977) and the Bartlett's Test of Sphericity (Snedecor & Cochran, 1989) 

showed that the data is suitable for Principle Component Analysis (PCA). The KMO was .89, 

indicating that the sample size is adequate. The Bartlett’s Test of Sphericity was highly 

significant (χ² = 970.06; p < .001), meaning that there are significant associations between the 

variables that were entered into the PCA. Next, the PCA showed two components with eigen-

values greater than 1. The first and the second component accounted for 50.19% and 9.53% of 

the variance, respectively. To further investigate the components, oblique rotation was 

conducted. The oblique rotation (i.e., direct oblimin) showed that 9 items loaded on the first 

component and 3 items (i.e., items 1, 2, and 4) loaded on component two. The three items that 

loaded on the second component were related to blaming others and sense of unfairness. 

However, the other items that measure blaming and unfairness loaded on the first component. 

To select the adequate number of components for the IEQ-caregiver, the results of the scree 

plot were also taken into account. The inspection of this plot showed that one factor solution 

is sufficient. The results of a PCA with one component showed high item loadings (≥ 0.40) on 

one component. Therefore, in the current study the IEQ was used as a one-dimensional 

construct. Appendix A presents the results of the PCA with two and one factor solutions. The 

Cronbach’s alpha for the IEQ was .90, indicating a high internal consistency which is also 

indicated by previous studies (e.g., Kennedy & Dunstan, 2014; Rodero et al., 2012; Scott et 

al., 2013; Sullivan et al., 2008). 

Caregiver burden. A short version of the Zarit Burden Interview (ZBI; Bedard et al., 2001) 

was used to assess caregivers’ burden. This short version consisted of 12 items (e.g., “Do you 

feel that your social life has suffered because you are caring for your relative?” and “Do you 

feel that because of the time you spend with your relative that you don’t have enough  
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Figure 1. The participants’ flowchart 
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time for yourself?”). Each question was answered on a 5-point Likert-type scale, ranging from 

0 (Never) to 4 (Nearly always). The average score of the ZBI was used in the current study. 

This short version has shown a good internal consistency (Bedard et al., 2001). The 

Cronbach’s alpha in the current study was .89.  

Distress. To assess distress, caregivers were asked to complete a short version of the 

Depression, Anxiety, and Stress Scale (DASS; Lovibond & Lovibond, 1995). This Scale has 

21 items assessing depression (e.g., “I couldn't seem to experience any positive feeling at 

all”), anxiety (e.g., “I was worried about situations in which I might panic and make a fool of 

myself”), and stress (e.g., “I found it hard to wind down”). Family caregivers were asked to 

report how much each statement applied to them over the past week in a 4-point Likert-type 

scale (0 = Never, 3 = Always). In the current study the average score was used and the Alpha 

coefficient for the total score of the DASS-21 was .94.  

Anger. Caregivers’ anger was measured by the Hostility subscale of the Symptom 

Checklist-90-Revised (SCL-90-R; Derogatis, 1992). This subscale has 6 items (e.g., “Feeling 

easily annoyed or irritated”) and measured participants anger level over the past week in a 5-

point Likert-type scale (1 = Not at all, 5 = Extremely). We used an average score of anger in 

the current study. The Cronbach’s alpha in the current study was .79. 

Sources of injustice. Caregivers were asked to indicate how much they consider 

different sources responsible for the injustice that they experience. Caregivers were asked to 

separately rate the responsibility level for four main sources, that is, the patient, themselves, 

health care providers and others (e.g., other family members, their patients’ employer or any 

other person who may have caused the pain). Caregivers were asked to rate the amount of 

responsibility for each source on a VAS ranging from 0 (Not at all) to 10 (Completely) 

responsible.  

Statistical Plan 

The links between caregiving demands, perceived injustice, and other variables in the 

study (i.e., burden, distress, anger) were assessed by Pearson product-moment correlations. 

The demographic and the main variables in the study that showed correlation with the 

variables in each model were controlled in the mediation analyses.  

To test the mediating role of a defined mediator (i.e., perceived injustice) in the 

relationship between an independent variable (i.e., caregiving demands) and dependent 

variables (i.e., burden, distress, and anger) the model 4 in the PROCESS computation tool (a 

SPSS macro; Hayes, 2013) was used. The results of PROCESS provide information about 

different effects and their weights. The total effect of an independent variable on a dependent 

variable is shown by weight c and consists of the direct effect of an independent variable on a 

dependent variable (weight c′) plus the indirect effect of an independent variable on a 

dependent variable through a defined mediator (weight ab). The effect of an independent 

variable on a defined mediator is presented by weight a. Finally, weight b represents the effect 

of a defined mediator on a dependent variable while excluding the effect of an independent 
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variable. In the mediation analyses, following Preacher and Hayes (2004), we used a 

bootstrap test (with 5000 resamples) to assess the significance of the indirect effect.  

To investigate how frequently caregivers select a source of injustice, we dichotomized 

the four VAS scales. A “0” meant that caregivers did not consider that source to be 

responsible for the injustice, selecting a score between 1-10 indicated that caregivers 

considered that source to be responsible for the injustice at least to some degree. The main 

reason for not using the average scores of VAS scales was that the results were extremely and 

significantly skewed and none of the scales had a normal distribution (i.e., the p-values of 

Kolmogorov-Smirnov tests were < .001 for all VAS scales). In addition, to study the 

difference in the level of perceived injustice between caregivers who considered a source 

responsible and the ones who did not, separate independent t-tests were conducted for each 

VAS scale.  

Results 

Participants’ characteristics  

The final sample consisted of 184 family caregivers of patients with chronic pain. The 

mean age of caregivers was 60.23 (SD = 13.88), the majority of caregivers were male (53%; n 

= 97) and married (81.8%; n = 148). Most caregivers were retired (30.8%; n = 56) or had a 

full time (28.6%; n = 52) or part time job (17.6%; n = 32). In more than two third of the cases, 

caregivers were the spouses of patients (81.8%; n = 148) and living with the patients (84.5%; 

n = 153). The caregivers were taking care of patients who were on average 61.67 (SD = 

13.66) years old. In addition, based on caregivers’ reports, 76 (42.2%) patients were male and 

104 (57.8%) were female. Sixty-one (34.1%) patients had pain in more than one location, 

16.8% (n = 30) had back pain, 10.1% (n = 18) had pain in legs and knees, 8.9% (n = 16) 

experienced pain in shoulder and neck, and 30.2% (n = 54) had pain in other locations. The 

average health level of patients was 4.96 (SD = 1.60) and the average score of pain intensity 

was 6.13 (SD = 2.10). 

Descriptive information and correlations 

The mean score of caregiving demands was 1.55 (SD = .29) and the average score of 

perception of injustice in family caregivers was 1.16 (SD = .85). Caregiving demands were 

significantly correlated with perceived injustice (r = .44; p < .001), burden (r = .60; p < .001), 

distress (r = .44; p < .001), and anger (r = .26; p = .001). Furthermore, perceived injustice also 

showed positive significant correlations with burden (r = .58; p < .001), distress (r = .55; p < 

.001), and anger (r = .40; p < .001). No association was found between demographic variables 

(i.e., caregivers’ and patients’ age, caregivers’ and patients’ gender) and the main variables in 

the study. Table 1 presents the means (SDs) of the variables and correlations between the 

variables under study. The outcome variables (i.e., burden, distress, and anger) were 

correlated. Therefore, we controlled for these variables in the mediation analyses in which 

they were not the outcome variable. 
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Table 1. The means and SDs of the variables and correlations among all the variables in the 

model 

 Means SDs 1 2 3 4 

1. Caregiving demands 1.55 .29 1    

2. Injustice 1.16 .85 .44** 1   

3. Burden .77 .65 .60** .58** 1  

4. Distress .36 .44 .44** .55** .66** 1 

5. Anger 1.18 .31 .26** .40** .50** .64** 
* p < .05; ** p < .01 

Investigating the mediating role of perceived injustice in the link between caregivers’ 

demands and caregivers’ psychological outcomes 

Burden as an outcome. The mediation analysis showed that while controlling for 

distress and anger, the effects of caregiving demands on injustice (b = .77, p < .001) and on 

burden (b = .91, p < .001) were significant. In addition, the effect of perceived injustice on 

caregiver burden while controlling for caregiving demands, distress, and anger reached 

significance (b = .14, p = .002). The direct effect of caregiving demands on burden controlling 

for perceived injustice, distress, and anger was significant (b = .79, p < .001). Finally, the 

results showed that the indirect effect (i.e., a*b) was significant (b = .11, 95% BC CI: .04 to 

.23 with 5000 resamples), indicating that perceived injustice significantly mediated the link 

between caregiving demands and burden. 

Distress as an outcome. In the mediation analysis with distress as an outcome 

variable, burden and anger were entered as covariates. The analysis revealed that the effect of 

caregiving demands on injustice (b = .51, p = .02) was significant. However, the effect of 

caregiving demands on distress was not significant (b = .14, p = 13). The effect of caregiving 

demands on distress while controlling for injustice, distress, and anger did not reach statistical 

significance (b = 09; p = .31). However, the indirect effect was significant (b = .05, 95% BC 

CI: .006 to.12 with 5000 resamples), indicating a mediating effect of injustice on the link 

between caregiving demands and distress. 

 Anger as an outcome. In the final mediation analysis, burden and distress were 

controlled. The total effect of caregiving demands on anger (b = -.12, p = .10), and the direct 

effect (b = -13, p = .09) did not reach statistical significance. Importantly, the indirect effect 

was also not significant (b = .008, 95% BC CI: -.01 to .06 with 5000 resamples), showing no 

significant mediating effect of perceived injustice. Table 2 presents the results of the 

mediation analyses. 

Investigating the sources of injustice among family caregivers 

In total, 106 (62%) of family caregivers blamed at least one source for their situation. 

Sixty-five (38%) caregivers did not consider anyone to be responsible. The separate 

investigation of each VAS scale show that only 28.6% (n = 48) of caregivers held their family 

member in pain responsible for their caregiving situation, while 71.4% (n = 120) did not hold 

their family member responsible. Ninety-one caregivers (53.5%) considered doctors and 

health care providers responsible for their situation, but the rest (46.5%, n = 79) did not blame 
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doctors and care providers. In addition, only 40 caregivers (23.7%) considered themselves and 

47 caregivers (28%) considered others responsible for their situation. Finally, t-tests showed 

that caregivers who considered someone responsible had significantly higher perceptions of 

injustice compared to the caregiver who did not consider anyone to be responsible (p-values < 

.01).Table 3 presents the results of the frequency analyses and t-tests.  

Table 2. Results of the mediation analyses 

 Outcome 

of each 

step 

Predictors Coefficient SE t P-

value 

95% LL 

CI 

95% UL 

CI 
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Injustice  Caregiving demands (Weight a) .77 .19 3.93 < .001 .38 1.15 

Distress .71 .16 4.33 < .001 .38 1.03 

Anger .26 .21 1.26 .20 -.14 .68 

Burden  Injustice (Weight b) .14 .04 3.07 .002 .05 .24 

Caregiving demands (Weight c′) .79 .12 6.21 < .001 .54 1.04 

Distress .45 .10 4.24 < .001 .24 .67 

Anger .28 .13 2.16 .03 .02 .55 

Burden  Caregiving demands (Weight c) .91 .12 7.24 < .001 .66 1.15 

Distress .56 .10 5.37 < .001 .35 .76 

Anger .32 .13 2.41 .01 .06 .59 

 Indirect effect (a*b) .11 .04* - - .04** .23** 
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Injustice  Caregiving demands (Weight a) .51 .22 2.33 .02 .07 .95 

Burden .49 .11 4.44 < .001 .27 .71 

Anger .45 .18 2.40 .01 .08 .82 

Distress Injustice (Weight b) .09 .03 2.93 .003 .03 .16 

Caregiving demands (Weight c′) .09 .09 1.00 .31 -.09 .28 

Burden .21 .05 4.24 < .001 .11 .31 

Anger .54 .08 6.75 < .001 .38 .70 

Distress Caregiving demands (Weight c) .14 .09 1.51 .13 -.04 .33 

Burden .25 .04 5.37 < .001 .16 .35 

Anger .59 .08 7.25 < .001 .43 .75 

 Indirect effect (a*b) .05 .02* - - .006** .12** 

M
ed

ia
ti

o
n
 a

n
al

y
si

s 
w

it
h
 a

n
g
er

 

as
 a

n
 o

u
tc

o
m

e 
v
ar

ia
b
le

 

Injustice  Caregiving demands (Weight a) .42 .21 1.95 .05 -.003 .85 

Burden .37 .11 3.26 .001 .14 .60 

Distress .56 .15 3.76 < .001 .27 .86 

Anger Injustice (Weight b) .02 .02 .71 .47 -.03 .07 

Caregiving demands (Weight c′) -.13 .08 -1.70 .09 -.29 .02 

Burden .09 .04 2.16 .03 .008 .18 

Distress .38 .05 6.75 < .001 .27 .50 

Anger Caregiving demands (Weight c) -.12 .08 -1.61 .10 -.28 .02 

Burden .10 .04 2.41 .01 .01 .18 

Distress .40 .05 7.25 < .001 .29 .51 

 Indirect effect (a*b) .008 .01* - - -.01** .06** 
* Bootstrapped SE with 5000 resamples; ** Bias corrected bootstrapped confidence interval 

with 5000 resamples  
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Table 3. Results of the comparison between those who held a source responsible and who did not hold 

a source responsible 

Source of injustice  Frequency Percentage Means of 

perceived 

injustice (SDs) 

t p-value 

Family member with 

chronic pain 

Rated 0 120 71.4% 1.04 (.86) -3.01 .003 

Rated 1-10 48 28.6% 1.47 (.70) 

Caregivers 

themselves 

Rated 0 129 76.3% 1.03 (.84) -3.80 < .001 

Rated 1-10 40 23.7% 1.59 (.70) 

Doctors, nurses and 

health care providers 

Rated 0 79 46.5% .94 (.75) -3.00 .003 

Rated 1-10 91 53.5% 1.31 (.84) 

Others (e.g., patients’ 

employers, other 

family members) 

Rated 0 121 72% 1.00 (.76) -4.62 < .001 

Rated 1-10 47 28% 1.64 (.86) 

Discussion 

 This was the first study that examined the perception of injustice in family caregivers 

of patients with pain. Although, on average, our findings showed relatively low levels of 

perceived injustice in family caregivers, those who performed more caregiving tasks were 

more likely to report such perceived injustice. Furthermore, despite the low level of perceived 

injustice among family caregivers, the results showed that perceived injustice was 

significantly related to more burden, distress, and anger, indicating the potential role of 

perceived injustice in the well-being of family caregivers. As hypothesized, perceived 

injustice mediated the relationship between caregiving demands and wellbeing (i.e, burden 

and distress, but not anger). Finally, our findings revealed that 62% of the caregivers held at 

least one source to some extent responsible for their situation. Of note, only a minority held 

the patient or themselves responsible, but more than half of the caregivers held doctors and 

care providers at least to some degree responsible for the caregiving situation.  

The average score of perceived injustice among family caregivers may be seen as 

relatively low (mean = 1.16). However, it is not much lower than the means reported in 

studies that investigated perceived injustice among patients with chronic pain. For example, 

previous studies reported scores ranging from 1.3 to 2.5 (e.g., Sullivan et al, 2008; Rodero et 

al, 2012). As we did not assess patients’ perceptions of injustice in the current study, we 

cannot compare the level of perceived injustice within caregiver-patient dyads. This would be 

an interesting avenue for future studies.  

In line with our hypothesis, the findings showed that higher levels of caregiving 

demands are related to higher levels of perceived injustice. Demanding caregiving tasks may 
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increase caregivers’ beliefs that they do not have time for themselves and instead have to 

spend their time on attending to the needs of their family members with chronic illness 

(Brouwer et al., 2004). Therefore, caregivers who perform more tasks and responsibilities are 

more likely to report losses and unnecessary suffering in their life, to consider their condition 

as unfair, and to blame other individuals for their unjust situation. As we emphasized, the 

perception of losses and suffering is one of the main elements of perceived injustice. While 

the findings indicated that caregivers who performed more tasks experienced more injustice, 

the domains in which caregivers experience losses and suffering are yet to be explored.  

The current study further showed that the relationship between caregiving demands 

and caregivers’ well-being, which has previously been demonstrated in other studies (e.g., 

Brouwer et al., 2004; Giovannetti et al., 2012; McLennon et al., 2014), is mediated by 

perceived injustice. Meaning that higher levels of caregiving demands are associated with 

more perceived injustice in caregivers, which in turn is related to caregivers’ lower well-

being. The findings of studies on caregivers’ resentment and forgiveness might be in line with 

the current findings. For instance, Cheng and colleagues (2013) showed that severe behavioral 

problems that might increase caregiving demands among patients reduces caregivers’ ability 

to forgive patients [or maybe increase caregivers’ tendency to blame patients], in turn, 

caregivers’ lower level of forgiveness is related to a low level of caregivers’ well-being. 

Therefore, forgiveness may play an important role in increasing the psychological well-being 

in caregivers who perceive higher levels of injustice.  

Despite significant associations among caregiving demands, caregivers’ perceptions of 

injustice, and anger, we failed to show a mediating role of injustice in the link between 

demands and anger, while controlling for burden and distress. Given the association between 

burden, distress, and anger, it is likely that burden and distress are more important in 

predicting anger than perceived injustice. 

Furthermore, we investigated caregivers’ perceptions about who they consider 

responsible for their situation as a caregiver. First, the results showed that caregivers who did 

hold someone responsible, regardless of the type of the source, had higher levels of perceived 

injustice. Second, more than half of the caregivers held doctors and health care providers 

responsible, at least to some degree. This was not the case for other sources. For example, 

only 28.6% caregivers held the patients responsible for their situation, while 71.4% caregivers 

did not hold the patients responsible at all. We did not inquire about the reasons for holding a 

source responsible and the consequences of holding a specific source responsible. Knowing 

such reasons and consequences could help us to provide effective interventions for reducing 

perceptions of injustice and the negative consequences that blaming an individual might 

cause. For example, caregivers who blame doctors because they believe doctors did not 

provide proper treatment might not comply with the requests of doctors and may also 

discourage their family members with illness from following the recommendations of the 

doctors. Future studies need to explore caregivers’ reasons for and consequences of blaming 

each source and try to address them.  
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While the cross-sectional nature of this data limits our ability to infer causal 

relationship, the findings have important implications. First, they showed that caregivers who 

perform more tasks for their family members are more likely to report higher levels of 

perceived injustice as well as lower levels of psychological well-being. This finding might 

suggest that caregivers themselves are in need of receiving support, and high levels of 

pressure on caregivers can endanger their health and consequently their ability to provide 

support to their family member in pain. Second, measuring the sources of injustice showed 

that a considerable number of caregivers blame doctors for their unjust condition. This can 

disturb the alliance between caregivers and doctors which may be a serious barrier in patients’ 

treatment. Finally, perceived injustice is significantly associated with caregivers’ 

psychological well-being and can be considered as an important factor in the well-being of 

family caregivers. 
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Appendix A 

 

The results of the principal component analysis of the IEQ-caregivers 

IEQ Item 
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 Factor 1 Factor 2     

IEQ1. Most people don’t understand how severe my situation is. .16 .71 .64 1.77 1.17 .89 

IEQ2. My life will never be the same. .29 .56 .66 1.69 1.35 .89 

IEQ3. I am suffering because of someone else’s negligence. .44 .32 .64 .74 1.07 .90 

IEQ4. No one should have to live this way. -.14 .84 .42 1.33 1.51 .91 

IEQ5. I just want to have my life back. .81 .02 .81 1.11 1.25 .88 

IEQ6. I feel that this has affected me in a permanent way. .62 .23 .76 1.45 1.32 .89 

IEQ7. It all seems so unfair. .55 .19 .66 1.57 1.39 .89 

IEQ8. I worry that my situation is not being taken seriously. .45 .30 .64 1.18 1.22 .90 

IEQ9. Nothing will ever make up for all that I have gone through. .85 -.10 .75 .84 1.11 .89 

IEQ10. I feel as if I have been robbed of something very precious. .81 -.01 .78 .98 1.19 .89 

IEQ11. I am troubled by fears that I may never achieve my dreams. .90 -.07 .82 .87 1.18 .89 

IEQ12. I can’t believe this has happened to me. .89 -.14 .77 .71 1.05 .89 
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The aim of the current thesis was to examine the psychological and social factors that 

are associated with the pain experience. First, we investigated the existence of pain-related 

cognitions (i.e., attentional bias to pain) among patients and their family caregivers (chapter 

two and three). Second, we examined whether patients’ and caregivers’ pain-related 

cognitions and behaviors are associated with pain outcomes (e.g., pain behaviors, pain 

intensity; chapter four). We also examined whether the interactions among all family 

members moderate the relation between pain intensity and distress (chapter five). Finally, the 

pain-related cognitions and the psychological well-being of family caregivers of patients with 

chronic pain were investigated (chapter six). In the current chapter, the main findings of the 

empirical chapters will be presented briefly. We will organize the findings according to 

several themes, including attentional bias among patients and their family caregivers, family 

caregivers’ responses and patients’ well-being, family functioning and patients’ well-being, 

and the caregiving experiences of caregivers and their well-being. The findings regarding 

each theme will be discussed in the context of the existing literature. Then, at the end of each 

section, practical implications and potential interventions will be discussed.  

The main findings of the current thesis 

Attentional bias among patients and their family caregivers 

Patients with chronic pain needed less time to detect pain-related information (i.e., 

pain faces), while they needed more time to detect happy-related information (i.e., happy 

faces) than control participants. In addition, family caregivers of patients with chronic pain 

showed faster detection of pain-related information in comparison to happy information. The 

findings demonstrated that the caregivers who did not show attentional bias to pain were in 

concordance with the patients in their estimation of the patients’ pain intensity. In contrast, 

caregivers who showed attentional bias to pain information were more likely to overestimate 

or underestimate the patients’ pain intensity. In addition, we found that caregivers with higher 

attention to pain-related information reported that their family member with chronic pain 

expressed more pain behaviors. Further analyses showed that higher levels of attentional bias 

to pain information in caregivers were not related to patients’ and caregivers’ disagreement in 

reporting patients’ pain behaviors. 

Family caregivers’ responses and patients’ well-being 

The findings showed that the association between pain catastrophizing and pain 

intensity in patients was partially mediated by patients’ expression of pain behaviors. Further 

analyses indicated that the link between patients’ pain intensity and patients’ pain behaviors 

depended on family caregivers’ responses. More specifically, patients who expressed more 

pain (e.g., by grimacing, distorted walking) perceived higher levels of pain, but only if 

caregivers showed solicitous and distracting responses. 

Family functioning and patients’ well-being 
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The findings showed that higher levels of pain intensity were related to more distress 

among patients with pain. However, this relationship was only significant if patients were 

living with low functional families (e.g., families with indirect communication styles, low 

cohesion, and problematic affect regulation). If patients were living with highly functional 

families there was not any association between pain intensity and distress.  

The caregiving experiences and caregivers’ well-being 

The findings revealed that higher levels of caregiving demands were related to greater 

perceived injustice among family caregivers of patients with pain. Moreover, the results 

indicated that the link between caregiving demands and lower levels of caregivers’ well-being 

is mediated through a higher level of caregivers’ perceptions of injustice. 

Implications of the findings and clinical interventions  

Attentional bias among patients and their family caregivers 

Attentional bias to pain information among patients. In the current section, we will 

focus on the potential consequences of attentional bias to pain information. Then, we will 

introduce an important intervention that recently has been suggested for decreasing attentional 

bias to pain information.  

In line with the findings of other studies among patients with pain (e.g., Crombez, Van 

Ryckeghem, Eccleston, & Van Damme, 2013; Schoth & Liossi, 2010), the findings of the 

current study support the existence of attentional bias to pain-related information among 

patients with chronic pain. In the short-term, existence of attentional bias to pain may be 

beneficial because it warns a person that (s)he is facing a potential threat, and it evokes self-

care and pain-avoiding responses in the person (Moore, Keogh, & Eccleston, 2013). To 

promote self-care responses, attentional bias to pain ceases the individual’s current plans and 

goals and encourages the initiation of the plans that are essential to avoid the pain and danger. 

However, in the long-term, specifically when the pain is chronic, consistent attention to pain-

related information has no life-saving function, and might negatively affect patients’ 

performance (Durnez & Van Damme, 2015; Eccleston & Crombez, 1999; Van Ryckeghem et 

al., 2013). For example, it has been suggested that attentional bias to pain information leads 

patients to notice pain sensations in their body or in the environment. Pain sensations prone 

patients to avoid physical activities that they consider as dangerous. Subsequently, these 

patients may experience greater physical disability compared to patients who show relatively 

low levels of attentional bias (Vlaeyen & Linton, 2000; Vlaeyen & Linton, 2012). 

Considering the potential negative effects of attentional bias to pain on patients’ lives, 

applying effective ways to manage the attentional bias to pain information is important.  

The notion that attending to pain information may cause interferences in patients’ 

daily lives has led to the interest of modifying attentional bias to pain-related information 

(Sharpe, Johnson, & Dear, 2014). One method that has been used to reduce attentional bias is 

Attention Bias Modification (ABM). In ABM, participants are trained to attend away from 
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pain-related information mainly by means of a dot-probe task (e.g., McGowan, Sharpe, 

Refshauge, & Nicholas, 2009). For example, McGowan and her colleagues (2009) used ABM 

among a group of participants with pain to investigate the effect of attention training on 

participants’ pain ratings, pain thresholds and pain tolerance levels. Box 1 provides 

information about the ABM that was used by McGowan and her colleagues (2009). The 

results of the ABM by McGowan and colleagues (2009) showed that the participants (i.e., 

non-pain patients university student) who were trained to attend away from pain-related 

information showed significant delay in reporting pain during a cold pressor task, and when 

they did report pain, they reported lower levels of pain intensity.  

In the same line, Sharpe and her colleagues (2012) showed that patients with acute 

pain who had participated in a single session of attention bias modification training reported 

less pain and a lower frequency of pain experiences at follow-up three months later compared 

to the patients with acute pain who were assigned to a control group. In a separate study -on 

patients with chronic pain- Sharpe and colleagues (2012) showed that patients who had been 

assigned to a four-session attention training intervention reported lower anxiety sensitivity 

and pain-related disability in comparison to chronic pain patients who were assigned to a 

control group. Although these studies pointed to the existence of potential benefits of 

attentional bias modification, the mechanism of change is not clear. It is possible that the 

attention training interventions facilitate the efficacy of distracting strategies that are often 

considered as important elements of pain management programs (Sharpe et al., 2012). Since 

only few studies have applied ABM training and although the results are promising, the 

evidence based on these studies is still preliminary. Therefore, further investigations are 

needed to determine the applicability of ABM.  

Box 1. The Attentional Bias Modification procedure 

Attentional bias to pain information among family caregivers. The findings of the 

current thesis showed that family caregivers of patients with chronic pain tend to detect pain-

related information faster than other information. These findings raise several questions. First, 

why do these biases exist among family caregivers? Having the responsibility to take care of 

In Attentional Bias Modification, first a fixation point (i.e., “.”) is presented in the 

center of the screen. Then, the fixation point disappears and immediately a word pair (one 

neutral word and one pain-related word) appears on the screen. One word is presented above 

the previous location of the fixation point and the other word appears below the previous 

location of the fixation point. These two words remain on the screen for 500 milliseconds 

and then both disappear simultaneously. Finally, in the location of only one of the words, 

either the letter “p” or “q” (i.e., the probes) is presented. Participants have to press “p” if the 

letter p appears or they have to press “q” if they see the letter q on the screen. This procedure 

is similar to the procedure that is usually used for assessing attentional bias to pain 

information. The only difference is that in the attentional training away from pain-related 

information, the probes always appear in the location of the neutral words and not the pain-

related words. In contrast, in the measurement of attentional bias the probe appears 

randomly either in the location of a neutral or a pain-related stimulus (See chapters 2 and 3 

for more information about assessing attentional bias to pain). 
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an individual in pain might prone family caregivers to remain hypervigilant and sensitive to 

pain-related cues. This could be an adaptive process that helps family caregivers to notice 

pain and aids them to mobilize their resources to help their family members (Goubert et al., 

2005). In line with this, we found that family caregivers with higher attentional bias to pain 

information reported more pain behaviors in their family members with chronic pain. 

However, the cross-sectional nature of the current study and other studies (e.g., Vervoort, 

Trost, Prkachin, & Mueller, 2013) regarding the existence of attentional bias to pain 

information among family caregivers does not allow us to verify this speculation since it is 

possible that some caregivers had been sensitive to pain information even before the 

commencement of the pain condition in their family member.  

The second question that can be asked is: Does existence of attentional bias among 

family caregivers have a positive or negative role? As we already indicated, the existence of 

attentional bias in caregivers may help them to detect and respond to patients’ pain 

expressions. This might have a positive function since it can help caregivers to provide 

support to their family members. However, this might only be true if attentional bias to pain 

information helps family caregivers to gain accurate perceptions of the pain experience. The 

findings indicated that only the caregivers who showed no attentional bias to pain information 

accurately gauged the pain intensity in their family members. Therefore, caregivers with 

attentional bias to pain may not be able to accurately estimate the pain intensity of their 

family members. This is in line with other studies suggesting that the existence of attentional 

bias to pain is related to the perception of non-pain-related cues as pain cues (e.g., Liossi, 

White, Croome, & Hatira, 2012).  

However, we did not confirm that caregivers’ attentional bias to pain is associated 

with the disagreement between patients and their main family caregivers in reporting patients’ 

pain behaviors. This finding is in contrast to what we have found previously, i.e., caregivers’ 

attentional bias to pain was related to caregivers’ inaccurate perceptions of patients’ pain 

intensity. Applying different analytical approaches might be one of the reasons for the 

inconsistency between the findings regarding attentional bias and the patient-caregiver 

agreement with respect to pain intensity and pain behaviors. In the second chapter, the 

investigation of the disagreement between patients’ reports and caregivers’ reports of pain 

intensity has been conducted based on the difference scores (i.e., subtracting patients’ scores 

of pain intensity from caregivers’ scores of pain intensity). In the third chapter to examine the 

disagreement between the patients’ reports and the caregivers’ reports of pain behaviors, we 

used hierarchical linear modeling. In hierarchical linear modeling, by not using the difference 

scores, we avoided losing statistical power (Cano, Johansen, & Franz, 2005). We were not 

able to perform the hierarchical linear modeling analyses to investigate the disagreement in 

patients’ and caregivers’ reports in pain intensity. The main reason is that the pain intensity 

scale (i.e., Visual Analogue Scale) consisted of only one item, while to perform hierarchical 

linear modeling, we need to develop two parallel subscales from the original scale (please see 

chapter three for more information). Another reason for the inconsistent results might be the 

type of the variable under the study. In chapter two the role of attentional bias on the patients’ 

and their caregivers’ reports of pain intensity was assessed and in chapter three the report of 
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pain behaviors was the variable of interest. Further studies are still needed to investigate 

whether the effect of attentional bias in patient-caregiver disagreement in perceiving a 

specific variable depends on the type of analyses or the type of the variables of interest. 

Therefore, it is not possible to draw a definite conclusion regarding the role of attentional bias 

among family caregivers in patient-caregiver disagreement on pain-related variables.  

A final issue worth addressing is whether the existence of attentional bias among 

family caregivers has any association with caregivers’ well-being. As we discussed earlier, 

attention has a limited capacity. Therefore, caregivers’ constant attention to pain-related 

information may interfere with their daily activities and their current goals. Examining the 

effects of the existence of attentional bias among family caregivers is an interesting avenue 

for future research. Probably, one also is interested to study the effects of attention 

modification training in family caregivers or to investigate whether changes in patients’ pain 

conditions have an influence on caregivers’ attentional biases to pain information.  

In short, it can be concluded that attentional bias to pain information among family 

caregivers does exist. It is plausible to assume that caregivers who show more attentional bias 

to pain information in general detect more pain cues in the patients. Probably these caregivers 

are more inclined to manifest supportive responses. However, if caregivers overestimate 

patients’ pain and needs, the degree of support that they show will not fit the needs of the 

patients. In the short-term this might be beneficial for the patients because they receive 

attention and support. However, in long-term, providing constant care and support might 

discourage patients to take responsibilities and even increase patients’ disability level. It is 

also possible that constant attention to family members’ pain and trying to provide support 

increase the perception of burden in family caregivers. Therefore, it seems plausible that in 

the long-term the existence of attentional bias to pain information may result in deterioration 

of both patients’ and their family caregivers’ well-being.  

Family caregivers’ responses and patients’ well-being 

Patients who catastrophize about pain tend to express more pain behaviors. In turn, 

patients who express more pain behaviors perceive their pain as more intensive, but only if 

caregivers’ display solicitous and distracting responses. These findings indicate that family 

caregivers’ responses play an important role in the pain experience. While the literature 

supports the importance of social and family factors (e.g., caregivers’ responses) in the 

physical and psychological outcomes of pain, the evidence suggests that these factors may 

have both positive and negative effects on pain outcomes. For example, according to the 

operant models of pain, patients with pain express pain behaviors to communicate their pain 

and to encourage others to provide supportive responses (Gatzounis, Schrooten, Crombez, & 

Vlaeyen, 2012). These models indicate that pain behaviors will be reinforced if they are 

followed by positive responses (Fordyce, 1976). For instance, caregivers’ solicitous responses 

are related to more pain behaviors, greater pain intensity, less physical activity and increased 

disability (Chambers, Craig, & Bennett, 2002; Flor, Kerns, & Turk, 1987; Kerns et al., 1991). 

In contrast to operant models, the stress-buffering hypothesis indicates that social support has 

a protective function against the negative impact of an illness (Ringdal, Ringdal, Jordhoy, & 
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Kaasa, 2007). In the same vein, some studies suggest that patients with chronic pain who 

receive supportive responses experience less distress, less intensive pain and better adjustment 

to the pain condition (Jensen et al., 2002; Turk, Okifuji, & Scharff, 1995).  

The main difference between these two viewpoints (i.e., operant models versus stress-

buffering hypothesis) is their definition of supportive responses. It seems that caregivers’ 

responses that entail attention to patients’ pain and patients’ pain behaviors have a reinforcing 

function and are related to negative outcomes of pain. However, caregivers’ responses that 

convey the notion that the patients’ condition is being understood and support is available are 

related to positive outcomes for patients (López-Martínez, Esteve-Zarazaga, & Ramírez-

Maestre, 2008). Therefore, it is highly important to help caregivers to provide support without 

reinforcing the patients’ pain and pain behaviors.  

To do so, recently, studies emphasized the role of a validating communication style 

(Edlund, Carlsson, Linton, Fruzzetti, & Tillfors, 2015). Validation responses consist of 

empathic responses. Asking questions to gain a complete understanding of the patient’s pain 

experience or declaring reflective statements about the patient’s internal experience are 

considered as validating communication. Validating communication is related to the reduction 

in emotional arousal, higher perception of social support and higher marital satisfaction 

(Cano, Barterian, & Heller, 2008; Edlund et al., 2015; Leong, Cano, & Johansen, 2011). 

However, so far, only one study has investigated the effect of a validating communication 

style as an intervention for patients with pain (i.e., Edlund et al., 2015). This study found that 

educating family caregivers to show validating responses decreased patients’ negative affect. 

However, this study only used a single session intervention and also did not compare the 

effect of validating communication with other treatments such as cognitive behavioral 

treatment. Moreover, this study did not follow patients’ and caregivers’ interactions over time. 

Hence, no evidence supports the long-term effects of caregivers’ validating responses. 

Therefore, further investigations are needed to obtain a better understanding of the effect of 

validating communication and its impact on patients’ physical and psychological outcomes.  

Family functioning and patients’ well-being 

In the previous section, we explained that the responses of one of the family members 

(i.e., the main family caregiver) are related to patients’ well-being. In the current thesis, we 

found that the interactions among all family members (i.e., family functioning) were also 

associated with patients’ well-being. More specifically, we found that the perception of more 

intense pain was related to the elevated levels of distress if patients were living with families 

with low functional interactions (i.e., dysfunctional families).  

Family system theories provide a productive context to study the effects of the 

interactions among all family members (i.e., family functioning) on patients’ outcomes. To 

explain the effect of family context on the well-being of patients, Patterson, McCubbin, and 

Warwick (1990) indicated that patients who are encouraged by their family members to 

participate in the activities that enhance their self-esteem have a higher ability to manage their 

distress. Other studies pointed out that family members’ coping styles are associated with 
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patients’ adjustment (Wong & Heriot, 2008). In addition, families’ discouragement of 

independency is associated with externalizing behavioral symptoms in patients (Morris et al., 

1997). Therefore, patients who are living with families that do not encourage them to be 

independent are more likely to express pain and illness behaviors. In turn, since these patients 

are more prone to express pain and illness behaviors, it is more likely that their family 

members believe that they are not able to take responsibility (Cipolletta, Marchesin, & Benini, 

In Press). Knowing the effect of the family system on patients’ mental and physical health has 

important clinical implications. To date, most of the interventions that have aimed to enhance 

patients’ well-being have targeted only the patients, or the relationship between patients and 

only one of their family members; few studies have tried to intervene into the interactions 

within the family system. 

One of the important theories that have tried to consider the role of all family members 

in the patients’ illness is the Family System Theory. The studies based on the family system 

theory usually have considered the interactions and dynamics among family members and 

they have tried to change those beliefs, communication and problem solving styles that are not 

adaptive and are barriers to adaptation of family members to the pain condition. The results of 

the studies in which family therapy interventions have been applied often provide evidence to 

support the effectiveness of these interventions on patients’ pain condition (e.g., Grondin, 

Bourgault, & Bolduc, 2014; Palermo, Wilson, Peters, Lewandowski, & Somhegyi, 2009). For 

example, Grondin, Bourgault and Bolduc (2014) showed that patients who were assigned to a 

family–centered educational intervention experienced less postoperative pain and less anxiety 

after hip arthroplasty surgery compared to those that were assigned to a control group. It 

should be noted that asking all family members to participate in an intervention is not always 

plausible or practical. Future studies are needed to examine the advantages or disadvantages 

of family interventions versus the interventions that only target patients’ psychological 

characteristics and versus the interventions that focus on the interactions between patients and 

only one of their family members (e.g., spouses, parent).  

The caregiving experiences and caregivers’ well-being 

 The majority of the studies in this thesis has focused on the influence of social factors 

(e.g., family caregivers’ responses) on the patients’ pain and well-being. However, according 

to the systemic perspective, while family caregivers’ cognitions and behaviors have an 

influence on patients’ well-being, caregivers’ cognitions and behaviors can also be affected by 

the pain condition. For example, the findings of this thesis showed that the pain condition can 

negatively impact other aspects of caregivers’ lives such as their perceptions about the 

justness of their situation, their distress level, and their overall well-being.  

 The findings of other studies also showed that experiencing higher levels of distress, 

burden, and anger among family caregivers of patients with chronic illnesses are common 

(Fletcher et al., 2008; Given, Given, & Kozachik, 2001; Mosher, Bakas, & Champion, 2013; 

Osse, Vernooij-Dassen, Schadé, & Grol, 2006; Stenberg, Ruland, & Miaskowski, 2010). 

Observing lower well-being among family caregivers are not unexpected since family 

caregivers have to provide various types of care and support for their patients without any 
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training. As well, the changes in the caregivers’ lives that are posed by the demands of 

caregiving responsibilities also play a role in the deterioration of the caregivers’ well-being. 

In addition, in the current thesis we found that caregivers who perceive their condition as a 

caregiver as unjust show higher levels of burden, distress, and anger comparing to those 

caregivers who do not assume their condition as unjust.  

Since, caregivers are the main and probably the most immediate source of support for 

the patients, their physical and psychological well-being has an important implication for their 

ability to provide support to their family members in pain. For example, it is likely that 

caregivers who perceive their condition as unjust show more aggressive behaviors towards 

patients or eventually they may show less desire to support the patients or they manifest less 

interest in getting involved in the psychological or physical pain management interventions, 

specifically if they blame their own patients for the unfairness of their condition (Martin-

Cook, Remakel-Davis, Svetlik, Hynan, & Weiner, 2003; Williamson et al., 2005). Hence, it is 

more likely that patients with caregivers who consider their condition as unjust may also show 

lower physical and psychological well-being.  

Therefore, considering psychological interventions to target perceptions of injustice 

among family caregivers might be important for the well-being of the family caregivers and 

subsequently for the well-being of patients with chronic pain. Several interventions have been 

proposed to target perceptions of injustice. For example, cognitive reappraisal techniques and 

anger management interventions are suggested as effective interventions in reduction of 

injustice-related cognitions (Bruehl, Chung, & Burns, 2006; Scott & Sullivan, 2012). In 

addition, Sullivan and his colleagues (2009) pointed to the beneficial aspects of pain 

acceptance interventions for patients with chronic pain who report high levels of perceived 

injustice. They suggested that pain acceptance can help patients to continue their life goals 

and stop pain controlling or pain avoiding activities. However, none of the above 

interventions have been yet applied among family caregivers. Therefore, it is important to 

examine whether these interventions can result in the reduction of perceived injustice among 

family caregivers and increase their psychological well-being.   

General conclusion 

In conclusion, this thesis emphasizes the associations between patients’ pain-related 

cognitions (both explicit and implicit pain-related cognition) and the outcomes of pain. 

Second, the thesis shows that caregivers’ responses and the support within a social context 

such as the communication and problem-solving styles among family members are related to 

patients’ behavior and well-being. Third, this thesis sheds light on the association between 

caregiving responsibilities and caregivers’ well-being. These findings indicate that patients’ 

well-being and pain-related outcomes are associated with personal, interpersonal and social 

factors. This confirms the role of biopsychosocial perspective in understanding the effects of 

pain on patients and their family caregivers.  
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The physical and psychological well-being of patients with chronic pain are related to 

their cognitions and perceptions about pain. In addition, it is indicated that the cognitions and 

perceptions of the family caregivers of patients with pain have significant impact on the well-

being of patients as well. Previously, only the existence of explicit pain-related cognitions 

such as pain catastrophizing and the impact of these cognitions on patients’ wellbeing had 

been investigated in family caregivers. Therefore, the existence of implicit pain-related 

cognitions such as attentional bias to pain among family caregivers and the possible impact of 

these cognitions on patients’ well-being were not clear, a gap that this thesis attempted to fill. 

In addition, given the fact that caregivers’ pain-related cognitions shape their pain-related 

responses, this thesis aimed to examine the associations between caregivers’ responses to pain 

and patients’ well-being. Furthermore, it is now well-accepted that living with pain not only 

affects caregivers’ pain-related cognitions but pain might also affect caregivers’ physical and 

psychological well-being. However, the factors that influence the well-being of caregivers of 

patients with chronic pain have yet to be explored. Therefore, the current thesis investigated 

the effects of patients and family caregivers’ cognitions and responses to pain on patients’ 

well-being and, furthermore, studied factors that may influence family caregivers’ well-being. 

Chapter one of this thesis provides the rationale for addressing the above-mentioned issues 

and gaps.  

 In chapter two, we investigated whether attentional bias to pain does exist in family 

caregivers. We assessed patients and their main family caregivers’ attentional bias to both 

pain and happy information (i.e., the photographs of painful and happy faces). The findings 

revealed that like their family members with chronic pain, family caregivers showed attention 

towards pain-related information while they showed attention away from happy information. 

The findings in a control group that consisted of individuals without a chronic pain condition 

and who did not live with a chronic pain patient were opposite to the findings in the patient 

and caregiver groups. This means that participants in a control group showed attention away 

from pain information and attention towards happy information. Moreover, the findings 

demonstrated that family caregivers who showed an attentional bias towards pain information 

reported the intensity of their patients’ pain significantly higher or lower than what patients 

reported about their own pain intensity.  

 In chapter three, we first tried to replicate the existence of attentional bias among 

family members of patients with chronic pain. The findings demonstrated that caregivers 

showed more bias toward pain faces than happy faces, whereas control participants showed 

more bias toward happy faces than pain faces, which was in line with the findings in the 

second chapter. In addition, we investigated the association between caregivers’ attentional 

bias to pain information and their report of pain behaviors. The results of the analysis showed 

that family caregivers with a higher attentional bias to pain cues reported more pain behaviors 

in their family members with chronic pain. Furthermore, we examined whether caregivers’ 

attentional bias to pain information is associated with patients’ and caregivers’ disagreement 

in reporting pain behaviors. The results showed that attentional bias among family caregivers 

did not increase the disagreement between caregivers and patients in reporting patients’ pain 
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behaviors. Therefore, one can conclude that attentional bias among family caregivers does not 

cause overestimation of pain behaviors at least compared with the patients’ report. 

 In chapter four, we examined the relationship between patients’ cognitions, that is, 

pain catastrophizing and the patients’ perceptions of pain intensity. We hypothesized that 

patients with higher levels of pain catastrophizing express more pain behaviors. In turn, 

patients who express more pain behaviors will perceive more intensive pain if family 

caregivers show more solicitous and distracting responses. This hypothesis was investigated 

based on two perspectives, namely patients’ perceptions of caregivers’ responses and 

caregivers’ perceptions of their own responses. As we expected the findings demonstrated 

more pain catastrophizing was associated with higher levels of pain intensity through more 

pain behaviors. Furthermore, the findings partially supported that the link between pain 

behaviors and pain intensity depended on caregivers’ pain-related responses. We showed that 

patients with more pain behaviors reported more intensive pain only if they considered their 

caregivers’ responses as highly solicitous or highly distracting and if caregivers considered 

their own responses as highly solicitous. These findings emphasized the reinforcing function 

of caregivers’ attention and support.  

 While in the previous chapters we mainly focused on the interactions between patients 

and only one of their family members (i.e., family caregivers), in chapter five, we went 

beyond the investigation of the patient-family caregiver relationship. We examined whether 

interactions among all family members (i.e., family functioning) moderated the link between 

patients’ pain intensity and patients’ distress. The findings showed that the link between pain  

intensity and distress in patients suffering from headaches was significant only in patients 

who were living with dysfunctional families and not in patients who were living in highly 

functional families. This finding suggests that in contrast to functional families, less 

functional families are not able to support their family members with pain. 

  Finally, in chapter six, we attempted to study the effect of chronic pain on the well-

being of family caregivers. We argued that the family caregivers who have to take care of 

patients with pain may be affected negatively by the pain condition. Specifically, we 

investigated whether performing caregiving demands and tasks was associated with 

caregivers’ perception of injustice (i.e., perceiving losses, considering the situation as unjust, 

and blaming others for unjust condition). Furthermore, we hypothesized that caregivers’ 

perception of injustice may explain the link between caregiving demands and caregivers’ 

psychological well-being. Finally, the sources of injustice among family caregivers were 

investigated. The findings of this chapter showed that caregivers who performed more 

caregiving tasks experienced higher levels of perceived injustice. In addition, perceived 

injustice explained the link between caregiving demands and caregivers’ well-being; meaning 

that caregivers who performed more tasks reported their situation as more unjust. In turn, 

experiencing more injustice was associated with lower psychological well-being (i.e., more 

burden and distress) in family caregivers. Finally, the investigation of the sources of injustice 

showed that family caregivers were less likely to consider themselves or their family members 

with pain responsible for the unjust situation. However, more than half of the family 
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caregivers considered doctors and health care providers to be at least somewhat responsible 

for the unjust situation. The findings of this study have emphasized the important role of 

caregivers’ perceptions in their well-being. Given the fact that caregivers are one of the main 

sources of support for patients, understanding the factors that influence their well-being is 

essential. 

 To conclude, the current thesis showed that pain-related cognitions do exist among 

family caregivers. Furthermore, we indicated that besides caregivers’ cognitions, the way 

caregivers respond to patients’ pain plays a significant role in patients’ well-being. Then, we 

showed that the cognitions and responses of all the family members are important in the well-

being of patients. Finally, this thesis demonstrated that caregivers’ perceptions about their 

situation and perceiving their situation as unfair and unjust have a significant association with 

their well-being. Chapter seven provides an overview of the findings of the empirical 

chapters (i.e., chapters 2-6) and explains the implications of the findings. 
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Patiënten met chronische pijn die veel catastroferende gedachten (d.w.z. rampdenken) 

hebben over pijn ervaren een verminderd fysiek en psychologisch welbevinden. Het is bekend 

dat ook de cognities en percepties van zorgverlenende familieleden een significante invloed 

hebben op het welbevinden van patiënten. Tot nu toe is bij familieleden echter alleen de 

aanwezigheid en invloed van expliciete pijn-gerelateerde cognities zoals catastroferen 

onderzocht. Het bestaan van impliciete pijn-gerelateerde cognities van zorgverlenende 

familieleden, zoals een mogelijke aandachtsbias voor pijn, en de invloed daarvan op het 

welbevinden van patiënten, is niet duidelijk. Dit proefschrift probeert hier helderheid in te 

bieden. Het doel van dit proefschrift is daarnaast om meer inzicht te geven in het verband 

tussen enerzijds reacties van zorgverlenende familieleden op de pijn van naasten en anderzijds 

het welbevinden van deze naasten. Bovendien is het tegenwoordig een geaccepteerd gegeven 

dat chronische pijn van naasten niet alleen van invloed is op pijn-gerelateerde cognities van 

familieleden, maar ook op het fysiek en psychologisch welbevinden van zorgverleners. In dit 

proefschrift wordt de relatie tussen waargenomen onrechtvaardigheid van de situatie waarin 

zorgverlenende familieleden zich bevinden en hun welbevinden bestudeerd. Hoofdstuk één 

van dit proefschrift beschrijft de rationale voor het behandelen van bovenstaande 

vraagstukken in meer detail.  

 In hoofdstuk twee onderzochten we middels een impliciete computertest 

(zogenaamde ‘dot-probe task’) of zorgverlenende familieleden van patiënten bias in hun 

aandacht voor informatie over pijn vertoonden. We boden zowel pijn-gerelateerde als 

positieve informatie, dat wil zeggen pijnlijke en vrolijke gezichten, als stimuli aan. Er 

verschenen steeds twee foto’s onder elkaar op het beeldscherm: een pijnlijk of een vrolijk 

gezicht en een neutraal kijkend gezicht. Na 500 milisecondes werden de gezichten vervangen 

door een stip op de plek van het pijnlijke/vrolijke gezicht of het neutrale gezicht. Deelnemers 

moesten vervolgens een toets indrukken om aan te geven waar de stip was verschenen. De 

reactietijden werden vervolgens gebruikt om bias te onderzoeken. Het basisidee is dat het 

meer tijd kost om te reageren als de stip op de plek van het neutrale gezicht verschijnt terwijl 

men de aandacht had gevestigd op het pijnlijke gezicht dan wanneer men de aandacht op het 

neutrale gezicht had gericht.  

Net zoals hun naasten met chronische pijn bleken zorgverlenende familieleden meer 

aandacht te hebben voor pijn-gerelateerde informatie dan voor neutrale informatie, terwijl ze 

hun aandacht juist afhielden van vrolijke informatie. De bevindingen in een controlegroep, die 

bestond uit individuen zonder chronische pijn en niet samenwonend met een patiënt met 

chronische pijn, waren tegenovergesteld aan de bevindingen in de patiënten- en zorgverleners 

groep. Dit houdt in dat deelnemers in de controlegroep hun aandacht juist afhielden van 

informatie over pijn en meer aandacht hadden voor vrolijke informatie. Bovendien lieten de 

bevindingen zien dat zorgverlenende familieleden met een relatief sterke aandachtsbias voor 

pijn-gerelateerde informatie, de intensiteit van de pijn van hun naasten met chronische pijn 

hoger of lager inschatten dan wat deze naastenzelf rapporteerden aan pijnintensiteit. Met 

andere woorden, zij konden de pijn die de patiënt ervoer moeilijk inschatten en hadden de 

neiging deze te overschatten of juist te onderschatten.  
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 In hoofdstuk drie probeerden we eerst de bevindingen over de aanwezigheid van een 

aandachtsbias voor pijn bij familieleden van patiënten met chronische pijn te repliceren. De 

bevindingen waren in overeenstemming met de resultaten van hoofdstuk twee. Zorgverleners 

hadden meer aandacht voor pijnlijke gezichten dan voor vrolijke gezichten, terwijl 

deelnemers in de controlegroep juist meer aandacht voor vrolijke dan voor pijnlijke gezichten 

lieten zien. Daarnaast onderzochten we het verband tussen de aandachtsbias voor 

pijninformatie van zorgverleners en het door hen gerapporteerde pijngedrag van hun naasten 

met pijn. We vonden dat zorgverlenende familieleden met een hogere aandachtsbias voor 

pijnsignalen ook meer pijngedrag waarnamen in hun naasten met chronische pijn. Daarnaast 

vonden we dat een aandachtsbias van zorgverlenende familieleden geen verband hield met 

verschillen tussen zorgverleners en patiënten in het gerapporteerde pijngedrag van patiënten. 

Een aandachtsbias van zorgverlenende familieleden leidt dus niet tot een neiging pijngedrag 

te overschatten of juist te onderschatten, althans vergeleken met de rapportage van patiënten.  

 In hoofdstuk 4 onderzochten we de mate waarin catastroferende gedachten van 

patiënten over hun pijn samenhangen met de intensiteit van de pijn die zij ervaren. We 

veronderstelden dat patiënten die meer catastroferen over pijn meer pijngedrag laten zien, 

zoals grimassen en zuchten. De verwachting was dat patiënten die meer pijngedrag laten zien 

vooral intensievere pijn rapporteren als zorgverlenende familieleden met zorg en afleiding 

reageren, en daarmee de ernst van de pijn bevestigen. Deze hypothese werd onderzocht 

gebaseerd op twee perspectieven, namelijk de reacties van zorgverleners zoals waargenomen 

door patiënten en zoals gerapporteerd door zorgverleners zelf. De resultaten bevestigden onze 

hypothese.  

 De eerste hoofdstukken van het proefschrift richten zich op de interacties tussen 

patiënten en een van hun familieleden, dat wil zeggen het zorgverlenende familielid. In 

hoofdstuk vijf onderzochten we of interacties tussen alle familieleden (d.w.z. het 

functioneren van de familie) het verband tussen de ernst van de pijn van patiënten en hun 

distress (met name depressieve gevoelens en angst) modereerde. Zoals verwacht lieten de 

bevindingen zien dat meer pijn in patiënten met chronische hoofdpijn samengaat met meer 

distress, maar dan alleen voor patiënten die leefden in dysfunctionele families die zich 

kenmerken door bijvoorbeeld slechte communicatie, weinig structuur en cohesie, en minder 

affectie. Deze bevinding suggereert dat in tegenstelling tot functionele families, minder 

functionele families niet in staat zijn om hun familieleden met pijn adequaat te ondersteunen.  

 Ten slotte, in hoofdstuk zes, onderzochten we de mogelijke gevolgen van chronische 

pijn op het welbevinden van zorgverlenende familieleden. Meer specifiek hebben we 

onderzocht of de zorgeisen en zorgtaken samengingen met gevoelens van onrechtvaardigheid, 

zoals het waarnemen van verlies, het beschouwen van de situatie als oneerlijk, of het anderen 

de schuld geven van de onrechtvaardige situatie. We veronderstelden bovendien dat 

waargenomen onrechtvaardigheid een schakel (d.w.z. mediator) zou kunnen zijn in het 

verband tussen zorgeisen en distress in zorgverlenende familieleden. Zorgverlenende 

familieleden met meer zorgtaken rapporteerden inderdaad meer onrechtvaardigheid. 

Bovendien verklaarde waargenomen onrechtvaardigheid de link tussen meer zorgeisen en een 

lager welbevinden van zorgverleners. Meer zorgtaken ging samen met meer gevoelens van 
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onrechtvaardigheid wat vervolgens gerelateerd bleek aan een hogere ervaren belasting en 

meer distress. Ten slotte liet het onderzoek naar de bronnen van onrechtvaardigheid zien dat 

zorgverlenende familieleden niet erg geneigd waren zichzelf of de naaste met pijn 

verantwoordelijk te houden voor de onrechtvaardige situatie. Meer dan de helft van de 

zorgverlenende familieleden beschouwden echter de dokters en andere professionele 

hulpverleners voor minstens een deel verantwoordelijk voor de onrechtvaardige situatie. 

Gezien het feit dat zorgverleners een van de belangrijkste bronnen van steun zijn voor 

patiënten, is begrip van de factoren die hun welbevinden beïnvloedt essentieel.  

 Dit proefschrift laat zien dat er sprake is van aandachtsbias voor pijn onder 

zorgverlenende familieleden. Bovendien hebben we laten zien dat de manier waarop 

zorgverleners reageren op de pijn van patiënten een belangrijke rol speelt in het welbevinden 

van patiënten. Niet alleen cognities en reacties van zorgverlenende familieleden, maar ook het 

functioneren van de gehele familie is belangrijk voor het welbevinden van de patiënten. Ten 

slotte heeft deze these aangetoond dat percepties van zorgverleners over de rechtvaardigheid 

van hun situatie verband houdt met hun welbevinden. Hoofdstuk zeven geeft een overzicht 

van de bevindingen van de empirische hoofdstukken en licht de implicaties van deze 

bevindingen toe.  
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