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Abstract

Objective: To determine the degree to which anger arousal and anger regulation (expression, 

inhibition) in the daily lives of people with chronic pain were related to spouse support, criticism, 

and hostility as perceived by patients and as reported by spouses.

Method: Married couples (N = 105, 1 spouse with chronic low back pain) completed electronic 

daily diaries, with assessments 5 times/day for 14 days. On these diaries, patients completed items 

on their own anger arousal, anger expression, and inhibition, and on perceived spouse support, 

Correspondence concerning this article should be addressed to John W. Burns, Department of Behavioral Sciences, Rush University 
Medical Center, 1645 West Jackson Boulevard, Chicago, IL 60612. john_burns@rush.edu. 

HHS Public Access
Author manuscript
Health Psychol. Author manuscript; available in PMC 2024 February 05.

Published in final edited form as:
Health Psychol. 2016 January ; 35(1): 29–40. doi:10.1037/hea0000221.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



criticism, and hostility. Spouses reported on their responses toward patients and their negative 

affect. Hierarchical linear modeling tested concurrent and lagged relationships.

Results: Patient-reported increases in anger arousal and anger expression were predominantly 

related to concurrent decreases in patient-perceived and spouse-reported spouse support, 

concurrent increases in patient-perceived and spouse-reported spouse criticism and hostility, 

and increases in spouse-reported negative affect. Relationships for anger expression remained 

significant with anger arousal controlled. These effects were especially strong for male patients. 

Spouses reported greater negative affect when patients were present than when they were not.

Conclusions: Social support may facilitate adjustment to chronic pain, with declining support 

and overt criticism and hostility possibly adversely impacting pain and function. Results suggest 

that patient anger arousal and expression may be related to a negative interpersonal environment 

for married couples coping with chronic low back pain.
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Anger-related factors are significantly associated with pain intensity, mood, and function 

among people with chronic low back pain, with greater anger consistently related to poorer 

adjustment (Janssen, Spinhoven, & Brosschot, 2001; Kerns, Rosenberg, & Jacob, 1994; 

Nicholson, Gramling, Ong, & Buenevar, 2003; Wade, Price, Hamer, Schwartz, & Hart, 

1990). Although the magnitude and frequency of anger arousal influence pain and function, 

findings from questionnaire (Burns, Johnson, Mahoney, Devine, & Pawl, 1996), laboratory-

based (Bruehl, Burns, Chung, Ward, & Johnson, 2002; Burns, Quartana, & Bruehl, 2008), 

and daily diary studies (Bruehl, Liu, Burns, Chont, & Jamison, 2012; Burns et al., 2015; 

van Middendorp et al., 2010) suggest that the way patients regulate anger (expression, 

inhibition) may have detrimental effects on pain and function beyond those due simply to 

being angry. Both patient anger arousal and anger regulation directly amplify pain intensity 

and negative mood as well as reduce function. These kinds of effects may be termed 

“intrapersonal pathways” by which one’s anger and anger regulation affect adjustment to 

one’s own chronic pain.

Other evidence suggests that anger arousal and anger regulation among people with chronic 

pain may adversely affect relationships with friends and family (Burns et al., 1996; Druley, 

Stephens, Martire, Ennis, & Wojno, 2003; Johansen & Cano, 2007; Schwartz, Slater, 

Birchler, & Atkinson, 1991). Among married couples in general, angry partners, especially 

when anger is expressed, are viewed negatively by their spouses and receive low social 

support from them (Yoo, Clark, Lemay, Salovey, & Monin, 2011). For patients with chronic 

illness (Lane & Hobfoll, 1992) or chronic pain (Druley et al., 2003; Johansen & Cano, 

2007; Schwartz et al., 1991), results indicate that patient anger adversely affects the mood 

of spouses. For chronic pain sufferers high in trait anger expressiveness, high pain severity 

and activity interference was partly explained by high levels of patient-perceived critical 

spouse responses (Burns et al., 1996). Findings suggest that angry patients in pain may 

disaffect spouses, especially when anger is expressed toward the spouse, thus increasing 

negative spouse responses and reducing supportive responses (Julkunen, Gustavsson-Lilius, 
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& Hietanen, 2009). Insofar as social support is an important element in successful adaptation 

to chronic illness (Thoits, 1986; Wortman & Conway, 1985), patient adjustment and well-

being may suffer due to estranged and openly hostile friends and family. Indeed, patient 

anger may also result in elevated spouse negative mood (Schwartz et al., 1991), leading 

perhaps to spouses avoiding the patient, or, alternatively, to spouses being conditioned to 

criticize the patient.

Conceptually, we can borrow from Coyne’s (Coyne & DeLongis, 1986) interpersonal model 

of depression and Smith’s transactional model of hostility (Smith, 1992) to formulate 

hypotheses. Analogous to depressed people invoking rejection from and worsened mood 

in potential supporters, anger aroused in people with chronic pain may inspire negative 

responses from potential supporters. From a transactional view, repeated patient anger 

arousal could create a chronic critical or hostile interpersonal environment, wherein, far 

from receiving needed support and help, the patient is faced with outright hostility and 

criticism. The harm wrought by patient anger and anger regulation tactics on the mood and 

behavior of potential supporters may be termed “interpersonal pathways.”

In the present study, we used electronic diary methods to extend the work cited above and 

to evaluate the degree to which anger arousal and behavioral anger regulation—expression 

and inhibition—in patients with chronic low back pain (CLBP) were related to both patient 

perceptions of spouse support, criticism, and hostility, and to spouse reports of their negative 

affect and their supportive, critical, and hostile responses toward patients. Spouse reports 

were used to generate cross-spouse effects that were not influenced by the common method 

variance characteristic of relying solely on patient ratings of their own behavior and 

perceptions of spouse responses (e.g., Smith et al., 2008). Patients with CLBP and their 

spouses completed electronic diary entries 5 times/day for 14 days using Personal Data 

Assistants (PDAs). The current study represents, to our knowledge, the first diary study 

to simultaneously examine both patient and spouse reports of the interpersonal effects of 

patient anger in the context of chronic pain.

Previous analyses of these data tested intrapersonal pathways (Burns et al., 2015), and 

showed that (a) patient-reported increases in state anger arousal were related to their reports 

of concurrent increases in pain intensity and pain interference and to spouse reports of 

patient pain intensity and pain behavior; (b) patient-reported increases in state anger arousal 

(e.g., at 9 a.m.) were related to lagged increases in spouse reports of patient pain intensity 

and pain behaviors (e.g., at 12 p.m.); (c) patient-reported increases in behavioral anger 

expression (e.g., at 9 a.m.) were related to lagged increases in patient-reported pain intensity 

and interference and decreases in function (e.g., at 12 p.m.); (d) most of these relationships 

remained significant with state anger arousal controlled; and (e) patient-reported increases 

in behavioral anger inhibition were related to concurrent increases in pain interference and 

decreases in function, which also remained significant with state anger arousal controlled.

In the present study, we tested interpersonal pathways. If patient anger arousal and 

behavioral anger regulation, as these occur in everyday life, are related to a critical and 

hostile interpersonal environment characterized by unsupportive, alienated, and unhappy 

spouses, then (a) concurrent analyses should reveal that patient anger arousal, behavioral 
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anger expression, and/or inhibition are related to changes in spouse support, criticism, and 

hostility both as perceived by the patient and as reported by the spouse; (b) concurrent 

analyses should also reveal that patient anger arousal, behavioral anger expression, and/or 

inhibition are related to increases in spouse negative affect; (c) lagged analyses would 

further show that initial patient anger arousal, anger expression, and/or inhibition predict 

later spouse responses (i.e., patient anger at 9 a.m. → spouse criticism at 12 p.m.), and 

feelings of negative affect; (d) spouse negative affect should be greater when the patient is 

present than when he or she is not. Such results would support “interpersonal pathways” 

based on the interpersonal (Coyne & DeLongis, 1986) and transactional models (Smith, 

1992). Furthermore, examining whether patient anger and anger regulation are related 

adversely to spouse responses toward the patient will shed light on the less studied social 

component of a biopsychosocial model of chronic pain, and perhaps reveal the importance 

of interpersonal functioning for optimal adjustment to chronic pain.

In addition, a handful of studies has documented sex differences in the degree to which 

anger regulation affects the physical health of patients (intrapersonal pathway; Doster, 

Purdum, Martin, Goven, & Moorefield, 2009; Hogan & Linden, 2005; Suarez, 2006) and 

their interpersonal function (Julkunen et al., 2009). Indeed, Julkunen and colleagues (2009) 

found that among female cancer patients, anger inhibition was related negatively to male 

spouse support, but male patients’ anger inhibition was not related significantly to female 

spouse support. Based on these findings, we examined whether the degree to which patient 

anger arousal and anger regulation were related to spouse criticism, hostility, and support 

depended on the sex of the patient.

Method

Participants

Exactly 121 married couples were recruited through referrals from staff at the pain clinics 

of Rush University Medical Center in Chicago, Illinois, Duke University Medical Center 

in Durham, North Carolina, Memorial Hospital in South Bend, Indiana, and through 

advertisements in local newspapers and flyers provided at various health care agencies. Each 

participant received $150. The protocol was approved by the Institutional Review Boards at 

Rush University Medical Center, Duke University Medical Center, and University of Notre 

Dame.

Patient inclusion criteria were (a) pain of the lower back stemming from degenerative 

disk disease, spinal stenosis, or disk herniation (radiculopathy subcategory), or muscular or 

ligamentous strain (chronic myofascial pain subcategory); (b) pain duration of at least 6 

months, with an average intensity of at least 3/10 (with 0 being “no pain” and 10 “the worst 
pain possible”); and (c) age between 18 and 70 years. The inclusion criterion for spouses 

was age between 18 and 70 years.

Exclusion criteria for both patients and spouses were (a) current alcohol or substance abuse 

problems or else meeting criteria for alcohol or substance abuse or dependence within the 

past 12 months; (b) current or past psychotic or bipolar disorders; (c) inability to understand 

English well enough to complete questionnaires; (d) acute suicidality; and (e) meeting 
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criteria for obsessive–compulsive disorder or posttraumatic stress disorder within the past 

2 years. A further exclusion criterion for patients was if their pain complaint was due 

to malignant conditions (e.g., cancer, rheumatoid arthritis), migraine or tension headache, 

fibromyalgia, or complex regional pain syndrome. A further exclusion criterion for spouses 

was if they reported currently suffering from a condition that caused recurrent episodes of 

acute pain (i.e., migraine headaches) or reported a history of chronic pain within the past 12 

months.

Inclusion and exclusion criteria were assessed by a detailed medical and psychosocial 

history, including administration of the Mood Disorder, Psychotic Screening, and Substance 

Use Disorders modules of the Structured Clinical Interview for DSM–IV Axis I Disorders, 
Non-Patient Edition (First, Spitzer, Gibbon, & Williams, 1996).

Of the 121 couples recruited, 8 couples declined to participate in the diary portion of the 

study, 3 couples withdrew before completing 14 days of data collection, 4 couples lost 

data due to PDA malfunctions, and 1 couple’s data were lost due to failure to upload it 

from the PDA at an appropriate time. Thus, the final sample was 105 couples. Women 

patients comprised 48.6% of the sample (n = 51). Demographic characteristics of couples 

not included in this investigation did not differ significantly from those who were included. 

See Table 1.

Electronic Diary

The PDA program signaled participants to complete five assessments each day, for 14 

consecutive days, starting at 8:50 a.m. and occurring every 3 hr until 8:50 p.m. Frequent 

assessments helped minimize retrospective bias in ratings (Stone & Shiffman, 1994). Daily 

diary data obtained in this manner also appear to suffer little from reactivity effects that 

are sometimes caused by monitoring (Cruise, Broderick, Porter, Kaell, & Stone, 1996; 

Jamison et al., 2001). Variability in ratings within the day is also captured well by this 

method (Peters et al., 2000; Stone, Broderick, Porter, & Kaell, 1997). Electronic diaries 

with time-stamped entries also allowed us to accurately assess when ratings were made, 

something that cannot be done with paper diary methods (Jamison et al., 2001). Finally, 

the software we used to program the PDAs allowed us to include branching algorithms 

to reduce participant burden. We used the branching algorithms to direct participants to 

questions about anger expression and inhibition if a state anger threshold was crossed (see 

below), and to assess whether patients and spouses interacted with each other in the past 3 

hr. If patients and spouses reported interacting, they were directed to questions asking about 

perceived support, criticism, and hostility from the spouse (per patient), and about whether 

they directed support, criticism, and hostility to the patient (per spouse). If couples did not 

interact, they were not asked these questions.

We used the Experience Sampling Program (ESP; Barrett & Feldman-Barrett, 2000) that 

operated on handheld Palm Zire 22 PDAs, running the Palm Operating System platform. 

The PDA program prevented participants from altering the items or data time stamps.
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Measures

Patient and spouse state negative affect.—At each assessment, patients and spouses 

rated the extent to which they felt annoyed, irritable, and angry during the past 3 hr. 

These items were averaged to create a composite state anger score. Spouses also rated 

six other state affective items corresponding to anxiety and sadness. These items were 

averaged to create composite state anxiety and state sadness scores. Responses were made 

on 9-point scales with anchors at 0 (not at all), 2 (somewhat), 4 (much), 6 (very much), and 

8 (extremely).

Patient behavioral anger expression and inhibition.—If any of the three state anger 

items were rated a 2 (somewhat) or greater, participants were asked about anger regulation 

using the following items:

When you felt irritated, annoyed, or angry during the past 3 hr, to what degree did you do 

the following?

1. I spoke or shouted about my anger or annoyance.

2. I did physical things like gesture, pound the table, slam doors, throw things, and 

so forth.

3. I kept my anger or annoyance to myself.

4. I hid from others how angry or annoyed I was.

These four items were rated on the same 9-point Likert scale as the state affect items 

described above. A behavioral anger expression variable was computed by summing the first 

two items, and a behavioral anger inhibition variable was computed by summing the last two 

items.

Patient-perceived spouse criticism, hostility, and support.

At each assessment, patients were asked, “Did you interact with your spouse during the last 

3 hr?” If they responded, “yes,” then they indicated the average amount of criticism they 

received from their spouse during the previous 3 hr. Patient-perceived criticism was assessed 

with a variation on the Hooley and Teasdale (1989) item, asking “How critical of you was 

your spouse during the past 3 hr?” Similar to this criticism item, patients were asked to rate 

how hostile their spouse was during the past 3 hr. We defined hostility for patients as any 

negative or attacking remark, no matter how mild, especially remarks about the patient in 

general that are not intended to be helpful, corrective, or supportive in some way. These 

remarks by the spouse included those that are rejecting or that express dislike of the patient. 

Following Hooley (2007) and the Expressed Emotion literature, we treated criticism and 

hostility as separate constructs. Criticism and hostility, as perceived by patients and reported 

by spouses, were correlated r = .49 and r = .74, respectively (see Table 2).

Patients were also asked, “How supportive of you was your spouse during the last 3 hr?” We 

defined support in terms of whether the spouse was receptive to patient’s needs or helped the 

patient in some way. Responses were made on 9-point scales with anchors at 0 (not at all), 2 

(somewhat), 4 (much), 6 (very much), and 8 (extremely).
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Spouse-reported criticism and hostility directed toward patient.—A similar 

algorithm branch was used to ask spouses whether they had interacted with the patient, 

in which case they were to indicate the average amount of criticism and hostility they 

directed toward patients and how much support they provided. Responses were made on 

9-point scales with anchors at 0 (not at all), 2 (somewhat), 4 (much), 6 (very much), and 8 

(extremely).

Procedure

Patients and spouses were screened by phone, and eligible patients and spouses then 

attended an initial session during which they signed consent forms to participate and 

complete questionnaires. Patients and spouses were instructed to carry the PDAs with them 

throughout the day for 14 consecutive days. Research assistants described procedures and 

defined terms contained in the diary items for participants as well as provided printed 

instructions and phone support details for technical problems or other questions.

Starting at 8:50 a.m., and then again every 3 hr until 8:50 p.m., participants were prompted 

by the PDA alarm to complete assessments. Participants had 15 min following this alert 

in which to respond. After the initial alarm, the PDA would emit a signal every 30 s until 

participants responded. Participants were also given the option to tap the screen to dismiss 

the alarms and delay the signal as long as they completed the assessment within 15 min. 

If participants did not respond in any way within 15 min of the original prompt, the time 

period was coded as missing data. The data for each assessment session was time stamped. 

After 14 days of data collection, participants returned the PDA, data were downloaded, and 

participants were debriefed.

Data Preparation

All responses submitted past the 15-min response interval were discarded. After deleting 

these responses, out of the 7,350 possible total responses, there were 80.01–87.06% 

complete data for the various items and algorithm branches of the diary. This amount of 

complete data is in the range typically found in other electronic diary studies involving 

pain patients (Shiffman, Stone, & Hufford, 2008). Patients reported interacting with spouses 

during 73.2% of intervals, whereas spouses reported interacting with patients during 72.4% 

of intervals. Patients and spouses had a κ = .70 (88.4%) level of agreement about speaking to 

each other during the same 3-hr intervals. All analyses involving anger and spouse responses 

used data when both spouses and patients reported interacting.

Data Analyses

All analyses were conducted in Statistical Package for the Social Sciences (SPSS) version 

20 (IBM, 2011). Our main analyses focused on concurrent and lagged relationships between 

patient behavioral anger regulation and spouse responses. For these analyses, hierarchical 

linear modeling was used. Predictor variables were centered using person mean centering, 

with parameters representing a person’s deviance from his or her own average over the 

course of the study (within-subjects effects). Autocorrelation of the dependent variable 

(DV) over time was accounted for by controlling for DV values measured 3 hr prior. The 

equations also adjusted for time since the start of the study to account for patient reactivity, 
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and to account for the unequal spacing of time points due to the nighttime lag between 

8:50 p.m. and 8:50 a.m. measurements. Random effects were included for intercept and time 

to account for individual differences at baseline and over the course of the study. We thus 

modeled statistical causality to the extent that change in predictor variables preceded and 

was correlated with change in subsequent DVs, while also ruling out potential extraneous 

variables (Duckworth, Tsukayama, & May, 2010).

Two general Level 1 models were fit. The first model estimated concurrent effects, and 

the second model estimated lagged effects. Concurrent models were those in which either 

patient behavioral anger expression or inhibition (IV) was related to patient-perceived 

spouse response variables or spouse-reported responses (e.g., criticism) at the same time 

(DV), while controlling for prior values of the spouse-related factor. The models also tested 

the hypothesis that the associations between anger and DVs would vary across patient sex by 

including sex as a Level-2 covariate. A representative combined Level-1 and Level-2 model 

for concurrent effects (i.e., all variables are measured at the same time point, aside from 

prior measurement of the dependent variable) is

Perceived Criticism from Spouseij = y00 + y01Patient Sex1j
+ B1jTimeij + y20jPatient Behavioral Anger Expression at t − 1
+ y21(Patient Behavioral Anger Expression at t − 1ij × Patient Sex1j)
+ B3jPatient perceived Criticism from Spouse at t − 1ij + rij,

where i represents the ‘‘i’’th time point, and j represents the ‘‘j’’th person. Time is measured 

in hours since the start of the study and is centered at 0 so that the intercept, π0, represents 

patient-perceived criticism at the first time point of the study. Behavioral anger expression 

is the person’s deviation in behavioral anger expression from his or her behavioral anger 

expression across the entire study. The DV, perceived criticism, is the patient’s present level 

of perceived criticism. Perceived criticism at t − 1 represents the score of the DV at the prior 

time point (viz., 3 hr earlier). The interaction term, y21 (Patient Behavioral Anger Expression 

at t − 1ij × Patient Sex1j), represents the entry of Level-2 covariate patient sex to moderate 

the association between patient anger expression and patient-perceived criticism from the 

spouse.

The general lagged effects model was the same as the concurrent effects model except 

that all of the predictor variables (IVs) were lagged or measured at the prior time point, 

3 hr earlier. Lagged models tested whether either patient behavioral anger expression or 

inhibition predicted spouse responses (e.g., patient-perceived or spouse-reported criticism) 3 

hr later while controlling for prior values of the spouse-related variables. As above, patient 

sex was included as a Level-2 covariate. Thus, the general lagged combined Level-1 and 

Level-2 model of behavioral anger expression and perceived criticism is

Perceived Criticism from Spouseij = y00 + y01Patient Sex1j
+ B1jTimeij + y20jPatient Behavioral Anger Expression at t − 1
+ y21(Patient Behavioral Anger Expression at t − 1ij × Patient Sex1j)
+ B3jPatient perceived Criticism from Spouse at t − 1ij + rij
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Results

Descriptive Values and Correlations

Table 2 presents means, standard deviations, and intercorrelations of study variables 

aggregated within participants over time. Aggregated patient state anger was significantly 

associated with patient behavioral anger expression, behavioral anger inhibition, perceived 

criticism, perceived hostility, and spouse-reported hostility toward the patient. Patient 

behavioral anger expression was significantly associated with patient-perceived hostility, 

and spouse-reported criticism, and hostility toward the patient. Patient perceptions were 

significantly associated with spouse reports of support, criticism, and hostility.

Concurrent Associations Between Anger Variables and Spouse Responses

In concurrent analyses, the Patient State Anger × Sex interaction was nonsignificant for 

both patient-perceived support and spouse-reported support (Tables 3 and 4). However, main 

effects of patient state anger were significant, with greater patient anger related to decreases 

(relative to prior time point) in both patient-perceived (β = −.04, SE = .01, p < .001, f2 = 

.008) and spouse-reported support (β = −.04, SE = .01, p < .001, f2 = .006). The Patient State 

Anger × Sex interactions were significant for patient-perceived spouse criticism and hostility 

as well as for spouse-reported criticism and hostility (Tables 3 and 4). The interactions were 

dissected by computing simple slopes for male and female patients separately. The pattern 

of simple slopes across the four DVs was similar in that greater patient anger was related 

significantly to increases in critical and hostile responses by the spouse for both male and 

female patients, but the relationships were stronger among male patients. For example, for 

female patients, the simple slope for patient anger arousal and spouse reported hostility was 

β = .028 (SE = .006; z = 4.52, p < .001), whereas for male patients it was β = .058 (SE = 

.006, z = 9.75, p < .001). See Figure 1 for a graphical depiction of these relationships.

The Patient Anger Inhibition × Sex interactions were all nonsignificant (see Tables 3 and 

4). However, the main effect for patient anger inhibition on spouse-reported criticism was 

significant, such that greater patient anger inhibition was related significantly to decreased 
spouse-reported criticism directed to the patient, and this association remained significant 

after controlling for state anger.

The Patient Anger Expression × Sex interactions for patient-perceived and spouse-reported 

support were nonsignificant (Tables 3 and 4). The main effects of patient anger expression 

for both DVs were significant, with greater patient anger expression associated with 

decreased patient-perceived and spouse-reported support. These associations remained 

significant with patient state anger controlled. The Patient Anger Expression × Sex 

interactions for patient-perceived criticism and hostility were also nonsignificant. The 

main effects, however, were significant, such that greater patient anger expression was 

significantly associated with increased patient perceptions of spouse criticism and hostility. 

With state anger controlled, these associations remained significant. The Patient Anger 

Expression × Sex interactions for spouse-reported criticism and hostility were significant. 

The pattern of simple slopes across the two DVs was similar, with greater patient anger 

expression related significantly to increases in critical and hostile responses by the spouse 
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only for male patients. For example, for female patients, the simple slope of patient anger 

expression on spouse-reported hostility was β = −0.003 (SE = .023, z = .145, p = .884), 

whereas for male patients it was β = 0.13 (SE = .020, z = 6.54, p < .001). See Figure 2 for a 

graphical depiction of these relationships.

Lagged Associations Between Anger Variables and Spouse Responses

The 3-hr lagged State Anger × Sex interaction was nonsignificant for patient-perceived 

support, but was significant for spouse-reported support (B = .05, SE = .01, p = .012, f2 = 

.006). Simple slopes analyses showed that greater state anger was significantly associated 

with less spouse-reported support 3 hr later among female patients (β = −0.03, SE = .01, z 
= −2.456, p < .01) but not for male patients (β = .01, SE = −.01, z = 1.007, p > .10). The 

Patient Lagged State Anger × Sex interaction for patient-perceived spouse hostility was also 

significant (see Table 5). Results of simple slopes analyses showed that greater patient anger 

was related significantly to increases in perceived hostility 3 hr later for male patients (β = 

0.034, SE = .008, z = 4.254, p < .001) but not for female patients (β = 0.00, SE = .008, 

z = .997, p > .10). Although the Patient Lagged State Anger × Sex interaction for spouse-

reported hostility was nonsignificant, the main effect was significant, such that greater 

patient state anger predicted increased spouse-reported hostility directed to the patient 3 hr 

later. The Patient Lagged Anger Expression × Sex interaction for patient-perceived spouse 

hostility was, however, significant. Simple slopes analyses showed that greater patient anger 

expression was related significantly to increases in perceived hostility 3 hr later for male 

patients (β = .075, SE = .027, z = 2.815, p < .005) but not for female patients (β = −.029, SE 
= .030, z = −0.974, p > .10). No other lagged relationships for patient anger arousal, anger 

expression, or inhibition were significant.

Associations Between Patient Anger and Spouse Negative Affect

In concurrent analyses, the Patient State Anger × Sex interactions were significant for 

spouse state anger, anxiety, and sadness (see Table 6). The pattern of simple slopes across 

the three DVs was similar in that greater patient anger was related significantly to increases 

in spouse anger, anxiety, and sadness for both male and female patients, but the relationships 

were stronger for male patients. For example, for female patients, the simple slope for 

patient anger and spouse anxiety was β = .089 (SE = .019, z = 4.613, p < .001), whereas for 

male patients, β = .176 (SE = .019, z = 9.267, p < .001).

The Patient Anger Inhibition × Sex interactions were nonsignificant in predicting spouse 

anxiety and sadness, as were the main effects of patient anger inhibition. The main effect of 

patient anger inhibition on spouse anger, however, was significant, such that greater patient 

anger inhibition was significantly associated with decreased spouse state anger.

The Patient Anger Expression × Sex interactions for spouse anger, anxiety, and sadness 

were also significant. The pattern of simple slopes across the three DVs was similar in 

that greater patient anger expression was related significantly to increases in spouse anger, 

anxiety, and sadness only for male patients. For example, the simple slope for female patient 

anger expression and spouse-reported anger was β = −.003 (SE = .092, z = −.037, p > .10), 

whereas for male patients it was β = .587 (SE = .081, z = 7.224, p < .001).
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Lagged analyses showed that patient anger arousal and anger regulation were not 

significantly associated with spouse negative affect 3 hr later.

Spouse State Negative Affect When Patient Was Present Versus Absent

Mixed models were used to compare mean differences in spouse state negative affect when 

the patient was present versus absent, aggregated across all observations. Patient presence 

and absence was dummy coded (0 = absent, 1 = present). All the Presence/Absence × 

Sex interactions were nonsignificant. However, the main effects for presence/absence were 

significant. Spouse-reported state anger was significantly higher when patients were present 

(M = 2.37, SE = .21) than when they were not (M = 1.86, SE = .21), t = 5.53, p < .001. 

Spouse sad mood was also significantly higher when patients were present (M = 1.45, SE 
= .19) than when they were not (M = 1.25, SE = .19), t = 2.96, p = .003. Finally, spouse 

state anxiety was significantly higher when patients were present (M = 2.11, SE = .21) than 

when they were not (M = 1.90, SE = .21), t = 2.80, p = .005. Together, these findings suggest 

that spouses of people experiencing chronic pain report greater negative affect when in the 

presence of the patient than when they were not.

Discussion

Results of this study based on daily diary data suggest that patient anger arousal and 

expression may negatively affect the interpersonal environment of married couples coping 

with chronic low back pain, especially among male patients and their female spouses. 

Patient anger—particularly male patient anger—might increase psychosocial vulnerability to 

chronic pain via adverse effects on spouse interpersonal behavior.

Concurrent analyses revealed that greater within-patient anger arousal was related to 

decreased patient perceived spouse support and increased perceived spouse criticism and 

hostility directed at the patient. Identical relationships were also found for spouses’ own 

reports of their levels of support, criticism, and hostility directed to patients. Thus, greater 

patient anger arousal at, for example, 9:00 a.m. was related to simultaneous changes in both 

patient perceptions of spouse behavior and spouse reports of their own supportive, critical, 

and hostile behavior at 9:00 a.m. In addition, greater patient anger arousal at, for example, 

9:00 a.m. was also related to increases in spouse-reported anger, anxiety, and sad mood at 

9:00 a.m. Of note, although these associations were significant for couples containing either 

male or female patients, the significant interactions we found for patient-perceived and 

spouse-reported criticism and hostility and spouse negative affect were stronger for couples 

in which the male was experiencing chronic pain.

Moreover, greater patient verbal and physical expression of anger was related to patient 

perceptions of decreased spouse support and increased criticism and hostility in ways 

identical to relationships found for anger arousal. The same pattern emerged for spouse 

reports of support directed to patients. These associations remained significant when 

anger arousal was statistically controlled. Unlike for anger arousal, however, significant 

interactions revealed that patient anger expression was related significantly to increases 

in spouse reports of critical and hostile responses to patients and to increases in spouse 

negative affect only among couples with male patients. For couples with female patients, 
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anger expression by the patient was not related significantly to increases in critical and 

hostile responses by male spouses, or to increases in negative affect among male spouses.

Lagged analyses revealed that for both male and female patients, greater initial patient 

anger arousal predicted later increases in spouse reports of hostility toward the patient. 

Thus, for example, patient anger arousal at 9:00 a.m. influenced spouse accounts of their 

hostility toward the patient at 12:00 p.m. However, lagged effects of both anger arousal and 

anger expression on patient perceptions of spouse hostility 3 hr later were confined to male 

patients. Thus, male patient anger arousal and its expression at 9:00 a.m. influenced patients’ 

perceptions of spouse hostility at 12:00 p.m.

Taken together, these findings suggest that chronic pain patient anger arousal and its verbal 

and physical expression in the presence of the spouse are related to a pervasive pattern 

of negative spouse responses to the patient in the form not only of decreased support, but 

also in the form of increased overt criticism and hostility apparent to both partners. In 

addition, patient anger arousal was related to increases in spouses’ own feelings of anger, 

anxiety, and sadness. These findings also point to the distinction between the patient merely 

becoming angry and how the anger is regulated. While patient anger arousal was related to 

negative spouse responses toward the patient and to their own mood, the overt expression 

of anger may magnify these negative responses and so become uniquely important in 

affecting the patient’s interpersonal environment. Importantly, however, the expression of 

anger by male patients was related to spouse reports of criticism and hostility directed to 

the patient and their reports of increased negative affect, whereas this was not the case for 

couples with female patients. The overt verbal and physical expression of anger by male 

patients may represent a particularly deleterious factor in fomenting a critical, hostile, and 

emotionally upsetting interpersonal environment. Insofar as such an environment represents 

a psychosocial vulnerability, patient anger and expression can indirectly contribute to poor 

adjustment via strained and damaged social relationships, particularly for men coping with 

chronic pain.

Although lagged analyses revealed some evidence for longitudinal effects, the bulk of results 

suggest that the predominant kind of relationship was concurrent. Although concurrent 

relationships suggest that patient anger and negative spouse responses occur within the same 

3-hr period, causal inferences are limited. It may be the case that reverse paths obtain in 

that initial spouse criticism and hostility could predict later patient anger arousal and its 

expression to the antagonist.

Of note were significant findings for patient presence versus patient absence. Spouses 

reported greater feelings of anger, anxiety, and sadness when they were with both male 

and female patients than when they were not. These findings, coupled with significant 

relationships among patient anger arousal, its expression, and increases in spouse negative 

affect hint that patient anger may be related to a pattern of chronic elevated spouse negative 

mood when they are with the patient. These results are consistent with Coyne’s interpersonal 

model in which the patient in need of support ironically evokes in others feelings of 

irritation, nervousness, and feeling “down.” Even in the absence of patient anger at any 
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given moment, the spouse may become conditioned to be critical and rejecting toward 

someone who routinely makes them feel distressed.

Patient anger inhibition was related significantly to only one spouse response, indicating 

that greater anger inhibition was related to concurrent decreases in spouse criticism. Given 

that all other associations for anger inhibition were nonsignificant, patient anger inhibition 

may not strongly influence spouse responses toward the patient or the spouses’ mood. On 

the other hand, anger inhibition in questionnaire, laboratory, and diary studies has been 

linked negatively to patient pain and function (Burns et al., 2015; Burns et al., 2008). 

Taken together, these findings suggest that anger inhibition may indeed exert detrimental 

effects on patient pain and function, but it may do so primarily via intrapersonal pathways. 

Patient anger inhibition may not negatively influence spouse behavior toward the patient or 

their own mood because the inhibition hides the anger from spouses. Alternatively, spouse 

responses and mood may only be affected by overt displays of anger—anger expression—

that alter the emotional tenor of a situation, are directed toward the spouse, and/or which 

invite responses from the spouse. Patient anger inhibition—even if the anger arousal is 

noticed by spouses—may simply be easier to bear.

Results of the present study extend previous findings in at least three ways. First, our use 

of diary methods allowed us to capture for the first time relationships between patient 

anger and actual spouse responses to that anger as it unfolded in daily life. Many previous 

studies used questionnaires to get assessments (mostly from patients) of variability in 

patient anger and spouse responses cross-sectionally (Burns et al., 1996; Johansen & Cano, 

2007; Schwartz et al., 1991). Here, with assessments 5 times per day, we gained a more 

fine-grained view of how patient anger and spouse criticism and hostility are intimately 

connected. Second, we asked spouses to report on their own responses to patients. Most 

previous studies have examined relationships between patient reports of their own mood and 

behavior and their perceptions of spouse responses (Burns et al., 1996; Druley et al., 2003; 

Julkunen et al., 2009; Schwartz et al., 1991), thus potentially confounding estimates of the 

associations among these phenomena with common method variance due to the exclusive 

examination of within-person associations. Here, spouse reports of their own levels of 

support, criticism, and hostility allowed us to examine cross-spouse associations in which 

patient reports of patient behavior were related to spouse reports of spouse behavior. Beyond 

finding that an angry patient tended to perceive that their spouse was not nice to them, 

we found that spouses reported that they were indeed not nice to the patient when he or 

she was angry. Of note, the correlations between patient perceptions of spouse support, 

criticism and hostility, and spouse reports of their own behavior toward the patient were 

of moderate size (range: r = .25 to r = .49). These findings also indicate some degree 

of correspondence between patient and spouse ratings of spouse behavior, bolstering the 

validity of the assessment of spouse support, criticism, and hostility toward the patient. 

Third, we found a consistent pattern of sex differences, suggesting that female spouses may 

respond more negatively to male patient anger arousal and its expression than do male 

spouses in response to female patients.

Some caveats must be issued. First, as is common with daily diary methods, especially 

when frequent assessments are made, we used single items to tap key constructs (e.g., 
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perceived criticism), and we used only two items to assess behavioral anger expression 

and two items to assess behavioral anger inhibition. From the standpoint of psychometrics, 

this is certainly not ideal. The anger regulation items were adapted from Spielberger’s 

widely used and validated trait measures of anger-out and anger-in (Spielberger & Reheiser, 

2004), and we have reported initial psychometric data for these items (Burns et al., 2015). 

Still, these data represent preliminary steps to assess reliability and validity of this kind 

of anger regulation assessment, and caution should be taken when interpreting findings. 

Second, on one level, the 3-hr lags in assessments may have been too long to capture all 

of the effects of patient anger arousal and anger regulation on later spouse responses to the 

patient. Many of the significant concurrent relationships reflect associations collapsed across 

3 hr. Significant prospective effects may have emerged had the lags been 1 hr. Thus, more 

frequent assessments, possibly every hour, may be needed to properly reveal prospective 

effects of initial patient anger on later spouse criticism. On another level, we confined 

analyses here to 3-hr lags, as opposed to, say, 6- or 9-hr lags. We chose the 3-hr lag to focus 

on events linked relatively closely in time and to limit the number of analyses.

Third, the magnitudes of effect size coefficients we report suggest that most of the effects 

we found were small. It is worth noting, however, that small magnitude effects between 

patient daily anger and spouse critical and hostile responses might easily accumulate in 

their corrosive impact when repeated over weeks, months, or even years (Abelson, 1985), 

ultimately producing a chronically unpleasant interpersonal environment. As we have shown 

previously, patient perceptions of spouse criticism and hostility are related to increased 

pain and decreased function, and indeed to spouse observations of increased patient pain 

behavior (Burns et al., 2013). We have also shown that patient anger arousal and anger 

expression are related to increased pain and decreased function. Taken together, findings 

support interpersonal pathways along which patient anger, especially expressed anger, may 

be a key factor in creating a chronic critical and hostile interpersonal environment. Here, 

spouse support would erode, and criticism and hostility would increase, thus undermining 

patients’ ability to adjust adequately to chronic pain.

Results from a number of studies using diverse methods all point to the potential clinical 

utility of altering problematic anger-related factors as a way to improve patient pain 

and function. Extension of CBT-based anger reduction interventions to treat problematic 

anger and anger regulation among chronic pain patients may prove profitable in affecting 

intrapersonal adjustment. Cognitive restructuring to alter anger-inducing appraisals coupled 

with relaxation training—per Deffenbacher (1999)—could reduce deleterious effects of 

anger on pain intensity. Our findings also expand knowledge regarding how patient anger 

and anger regulation are related adversely to pain and function by shedding light on the 

social component of a biopsychosocial model. Namely, results reveal the importance of 

interpersonal functioning for optimal adjustment to chronic pain, particularly among male 

patients. Present results illuminate interpersonal pathways according to which patient anger 

may undermine optimal adjustment. As well, our findings suggest clinical efforts may 

need to be expanded to include interpersonal functioning with significant others, such as 

spouses. CBT-based anger reduction interventions may need to be modified to manage both 

patient anger and to alter spouse responses to it. Here, we focused only on the spouse. 

However, the interpersonal effects of patient anger may even extend to other family, friends, 
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and coworkers. Thus, the application and extension of anger management techniques to 

treating problematic anger and anger regulation for chronic pain patients may benefit from 

encompassing the larger interpersonal environment of patients.
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Figure 1. 
Patient sex moderates the relationship between anger arousal and spouse-reported criticism.
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Figure 2. 
Patient sex moderates the relationship between anger expression and spouse-reported 

criticism.
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Table 1

Demographic Characteristics

Patient Spouse

Gender (female) 48.6% (n = 51) 51.4% (n = 54)

Age in years (M, SD) 46.30 (12.1) 45.96 (13.2)

Hispanic 4.8% (n = 5) 5.7% (n = 6)

African American 15.2% (n = 16) 18.1% (n = 19)

White 80.0% (n = 84) 76.2% (n = 80)

Employed 40.0% (n = 42) 63.8% (n = 67)

Disability insurance 34.3% (n = 36) 13.3% (n = 14)

Length of marriage (M, SD) 14.30 (14.0) —

Pain duration (M, SD) 9.04 years (7.8) —
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