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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 



Attention to pain among caregivers 

-Page 24- 
 

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


 Attention to pain among caregivers 

-Page 29- 
 

 2 

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
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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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