
Trait Anger Management Style Moderates Effects of Actual
(″State″) Anger Regulation on Symptom-Specific Reactivity and
Recovery Among Chronic Low Back Pain Patients

John W. Burns, PhD, Amanda Holly, PhD, Phillip Quartana, MS, Brandy Wolff, MS, Erika
Gray, MS, and Stephen Bruehl, PhD
Department of Psychology, Rosalind Franklin University of Medicine and Science, North Chicago,
Illinois (J.W.B., A.H., P.Q., B.W., E.G.); and the Department of Anesthesiology, Vanderbilt
University School of Medicine, Nashville, Tennessee (S.B.).

Abstract

Objectives—We examined whether “state” anger regulation—inhibition or expression—among

chronic low back pain (CLBP) patients would affect lower paraspinal (LP) muscle tension

following anger-induction, and whether these effects were moderated by trait anger management

style.

Method—Eighty-four CLBP patients underwent harassment, then they regulated anger under one

of two conditions: half expressed anger by telling stories about people depicted in pictures,

whereas half inhibited anger by only describing objects appearing in the same pictures. They

completed the anger-out and anger-in subscales (AOS; AIS) of the anger expression inventory.

Results—General Linear Model procedures were used to test anger regulation condition by

AOS/AIS by period interactions for physiological indexes. Significant three-way interactions were

found such that: a) high trait anger-out patients in the inhibition condition appeared to show the

greatest LP reactivity during the inhibition period followed by the slowest recovery; b) high trait

anger-out patients in the expression condition appeared to show the greatest systolic blood

pressure (SBP) reactivity during the expression period followed by rapid recovery.

Conclusions—Results implicate LP muscle tension as a potential physiological mechanism that

links the actual inhibition of anger following provocation to chronic pain severity among CLBP

patients. Results also highlight the importance of mismatch situations for patients who typically

regulate anger by expressing it. These CLBP patients may be at particular risk for elevated pain

severity if circumstances at work or home regularly dictate that they should inhibit anger

expression.
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INTRODUCTION

Anger is related to both acute (1–4) and chronic pain intensity (1,5–7). Findings suggest that

the manner in which anger is regulated—either inhibition (anger-in) or expression (anger-

out) of angry feelings—is a particularly reliable determinant of chronic pain severity (1,5,6).

Nevertheless, investigators have proposed and tested few physiological mechanisms to

explain how trait anger management style (the tendency to express or inhibit anger across

situations) or “state” anger regulation (the actual regulation of anger in a given situation)

may affect the course and/or severity of chronic pain.

Anger, hostility, and anger management style are related to physiological reactivity to stress

(8–10). Although much research has focused on the cardiovascular components of

sympathetic and parasympathetic nervous system reactivity, anger variables may also be

related to activation of the skeletal muscles. Investigators speculate that physical and

psychological stress may lead to frequent and intense, or low level but sustained muscular

contractions (11), which can increase pain through ischemic hypoxia (12) and changes in

mechanoreceptor sensitivity (13). Flor et al. (14–16) proposed a “symptom-specificity”

model of chronic pain based on principles of individual-response stereotypy (17). Briefly,

chronic low back pain (CLBP) patients can be expected to show aberrant stress-induced

muscular responses specific to the disorder. That is, they may reveal strong contraction of

low back muscles (i.e., lower paraspinals; (LP)) during stress while not necessarily showing

such tension increases in muscle groups distant from the pain site. Findings support

symptom-specificity models among CLBP patients (14–16,18–21) and those with neck and

shoulder pain (22,23). Moreover, LP reactivity to stress was related significantly to reports

of everyday CLBP severity, whereas trapezius tension increases (muscles distant from the

pain source) were not (24).

Adapting the symptom-specificity model, Burns (25) proposed that anger regulation—state

or trait—may be related to heightened chronic pain severity to the degree that anger

regulation affects muscle contraction near the site of pain or injury. For CLBP patients,

anger regulation should influence LP reactivity more strongly than in muscle groups further

from the pain site. Indeed, findings suggest that trait anger-out, anger-in, and hostility

interact to predict LP tension increases among CLBP patients evoked during anger arousal;

effects not evident for trapezius muscles (25,26).

Although promising, few studies have distinguished between effects of trait anger

management style and state anger regulation, relying instead on self-reports of trait anger-in

and anger-out; a method that poses two problems. First, trait anger-in and anger-out

measures are related moderately to measures of general negative affect (NA; 1,3,5,6). Thus,

observed relationships among anger management style, physiological reactivity and pain

may be largely explained by overlap with NA. This appears to be the case especially for

links between trait anger-in and pain (5,6,27–29). Second, effects of trait anger management

are often assumed to reflect effects of how anger is actually regulated in the face of

provocation. Given the overlap with NA, it may be premature to conclude that effects of trait

anger-in and anger-out accurately depict unique influences of actual cognitive and

behavioral maneuvers undertaken to regulate anger. To illustrate, numerous studies suggest
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that self-reported trait anger-out is related to high levels of stress-induced cardiovascular

reactivity (8–10,30) and LP muscle tension increases (25,26). Studies manipulating anger-

out behaviors experimentally have produced a somewhat more complex pattern of results,

suggesting that loud verbal expression of anger may initially cause increased cardiovascular

function (31), but that such expression may then lead to more rapid cardiovascular recovery

than inhibiting expression (32,33). Hence, it seems that trait anger-out and actual anger

expressive behaviors affect physiological arousal in opposite directions.

One way to settle these divergent findings for trait versus state anger regulation would be to

examine interactions between traits and situational anger expression or inhibition.

Engebretson et al. (30) argued that many studies of anger management style have not

allowed actual anger regulation behaviors to occur during or following provocation. They

proposed that physiological responses to anger-provocation would differ depending on

whether people use the kind of anger management they preferred. A mismatch would occur

where, for instance, people who habitually express anger are forced by circumstances to

inhibit it. Evidence generally supports mismatch models (see e.g., Refs. 30,34), such that

state anger inhibition may affect physiological recovery in general, but it may make

recovery especially prolonged for those characterized by a tendency to express anger.

In the present study, we examined whether state anger regulation affected symptom-specific

LP reactivity to, and recovery from anger provocation among CLBP patients, and whether

trait anger management style moderated these effects. Briefly, all participants underwent

mental arithmetic with harassment, and then performed an anger regulation task under either

expression or inhibition conditions. In the expression condition, participants told stories

aloud in response to three pictures depicting people interacting, thereby allowing them to

express anger, albeit indirectly, through the affective tone of their narratives. In the

inhibition condition, participants only described objects that appeared in the same three

pictures, thus preventing them from verbally expressing their anger.

If situational mismatch models are valid for symptom-specific reactivity, then trait anger-out

should interact with state anger regulation condition to affect LP muscle tension recovery,

such that trait anger-out would relate to higher baseline-to-recovery change scores in the

inhibition condition than in the expression condition. Such effects were not expected for

trapezius muscle recovery. Based on past findings for cardiovascular function, similar

effects were expected for blood pressure and heart rate. We also examined whether people

high on trait anger-in would find the expression condition a mismatch, and so reveal

enhanced physiological reactivity and prolonged recovery.

METHOD

Participants

Eighty-four CLBP patients were recruited through advertisements and postings at pain

clinics from July 2005 to June 2006, and were paid $40. The study protocol was approved

by the Institutional Review Board of Rosalind Franklin University. Exclusion criteria were:

a) current cardiovascular disorder or use of medications affecting cardiovascular function; b)

chronic pain from malignant conditions (i.e., cancer); c) current alcohol or substance abuse
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problems; d) a history of psychotic or bipolar disorders; e) daily use of opioid analgesic

medication; f) inability to speak English well enough to participate in the tasks. Inclusion

criteria were: a) pain in the lower back from degenerative processes, muscular or

ligamentous strain, or disk herniation as determined by a physician; b) pain duration of at

least 6 months. Patients who reported occasional use of opioid medications were asked not

to take these on the morning of their appointments. The sample was comprised of 54.8% (n

= 46) women. Further descriptive information appears in Table 1.

Design Overview

Participants performed mental arithmetic with experimenter harassment, underwent the

anger regulation task, and then recovered. The mental arithmetic procedure was identical for

all participants. For the anger regulation task, participants were randomly assigned to one of

two conditions. In the expression condition, participants told stories about people depicted

on cards (from the Thematic Apperception Test (TAT) (35)) In the Inhibition condition,

participants only described objects that appeared in the pictures.

Measures

Recording EMG—EMG activity was recorded from left and right LPs (L2-L4), and left

and right trapezius muscles. Silver/silver chloride 8-mm electrodes were spaced 15 mm

apart for bipolar recording (36). Sites were prepared with vigorous alcohol abrasion.

Interelectrode impedance was kept below 10 kohms. Bio-amplifiers with bandpass filters

(Coulbourn Instruments) were used to record EMG. Raw EMG signals were amplified by a

factor of 100,000. The sampling rate was 10/s, and signals were passed through narrow

bandpass filters (100–250 Hz). Signals were integrated and “smoothed” with contour

following and cumulative integrators (Coulbourn Instruments). Per recommendations (36),

the time constant for integration was 100 ms. Data were collected by computer through A/D

conversion using Wingraph software.

Recording Cardiovascular Indexes—Systolic (SBP) and diastolic blood pressure

(DBP) and heart rate (HR) were measured with a Dinamap 1846 SX oscillometric BP

monitor (Johnson & Johnson Medical Inc.). Readings were obtained every 60 seconds. Data

were collected by computer through A/D conversion using Wingraph software.

Anger Management Style—Tendencies to inhibit and express anger were assessed with

the anger expression inventory (37), which has subscales to measure anger-in (AIS) and

anger-out (AOS), and for which Spielberger et al. (37) reported adequate internal

consistency coefficients.

Mental Arithmetic

Participants performed serial subtractions by 7 from 8469 and were told to work as fast and

accurately as possible. During the first 2 minutes, the experimenter made five standardized

comments (e.g., “Please go faster!” “You’re making too many mistakes!”). After 2 minutes,

the participant was stopped and the experimenter said, “No. Too many mistakes. And I want

you to go fast. Let’s start again, but this time try subtracting by 3 from 2000. How about it?”
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During the next 2 minutes, the experimenter again made five standardized comments. After

2 minutes, the participant was stopped.

Anger Regulation Task

Overview—This task was designed to allow participants to express anger aroused during

mental arithmetic through the content of stories told about people portrayed in a

standardized set of pictures, or to prevent them from doing so by having them only describe

objects appearing in the pictures. This operationalization of “anger regulation” is similar to

other studies in which anger inhibition occurred by having participants describe persons,

things, or events unrelated to the angering episode (e.g., their best friend instead of the

harassing confederate, per Dorr et al. (32)). Three cards from Murray’s (35) TAT were used

as stimuli. The cards used were 12M, 9GF, and 4, with the intent of having a set of stimuli in

which one card featured only male characters, one card showed only female characters, and

one card showed a male-female couple.

Expression Condition—Participants in this condition told a story about what they

thought was happening in each picture. They were encouraged to tell stories that had a

beginning, middle, and end. The experimenter did not evaluate or make comments about the

participant’s stories, but merely facilitated progress from story to story with comments such

as, “Okay, here’s the next picture.” Although never stated, stories were limited to 2 minutes.

If the participant continued past 2 minutes, the experimenter stopped him or her and

introduced the next card with the comment, “Okay, let’s look at the next one.” The TAT

card procedure to elicit poststressor emotional expression was adopted from Cramer (38),

and we have used it in two previous studies (34,39).

Inhibition Condition—Participants in this condition described only the physical

appearance of objects in the TAT cards (e.g., furniture, landscape features, people’s ages or

clothing), but were told not to describe people’s expressions. Thus, they were guided away

from telling a story about what they thought might be happening. The time limit for each

card was 2 minutes.

Coding Expressed Emotion—Verbal responses to the cards were audiotaped and later

transcribed. The frequencies of anxiety, anger, sadness, and positive emotion words

expressed through participants’ responses were coded using the linguistic inquiry and word

count (LIWC) (40). The LIWC operates through computer software that counts the

frequency of certain word types in transcripts. Here, variability in the four word-type

frequencies was defined as variability in (indirect) expression of negative and positive

emotion.

Procedure

Participants were randomly assigned to expression or inhibition conditions. At the

laboratory, the participant was screened, signed an informed consent form, and was seated

upright in a comfortable chair. The blood pressure cuff and electrodes were attached, and the

participant then sat quietly for 10 minutes while resting EMG, SBP, DBP, and HR readings

were taken. Participants were told that after the mental arithmetic, they would look at some
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pictures. Participants in the expression condition were told that they would tell stories about

people and events shown in the card, whereas participants in the inhibition condition were

told that they would describe things they saw in the pictures. Instructions were then given

for the mental arithmetic, and it began. At the end of mental arithmetic, the original

instructions for the anger regulation task were repeated, and participants in the expression

condition were further told to tell stories with a beginning, middle and end, whereas those in

the inhibition condition were told only to describe objects and not to talk about the people.

After the participant was finished responding to the last TAT card, the blood pressure cuff

and electrodes were removed and the participant was debriefed.

Data Reduction and Analyses

For LP and trapezius EMG, readings from left and right sites were summed and averaged.

Baseline values for EMG, SBP, DBP, and HR were defined as the mean of readings taken

during the last 3 minutes of the 10-minute resting period. Mental arithmetic and anger

regulation task values for EMG, SBP, DBP, and HR were defined as the mean of readings

taken during the respective tasks. Recovery values were examined for the first, third, and

fifth minutes following the anger regulation task, and were defined as the mean of readings

taken during each of these epochs.

We first determined whether mental arithmetic—which preceded the anger regulation task—

affected physiological arousal approximately equally for participants assigned to

subsequently express or inhibit. Anger regulation condition (express; inhibit) by period

(baseline, mental arithmetic) mixed design analysis of variances (ANOVAs) were tested for

EMG and SBP, DBP and HR levels.

Next, we examined the validity of our anger regulation manipulations by testing whether the

expression and inhibition conditions differed on the expression of negative and positive

emotion words to the TAT cards. The frequencies of anxiety, anger, sadness, and positive

emotion words were computed with the LIWC. Anger regulation condition (express, inhibit)

ANOVAs were tested for word frequencies. We also evaluated the validity of the AOS and

AIS to predict actual behaviors by generating correlations among these scores and the four-

word frequencies for participants in the expression condition.

We then tested whether AOS and AIS moderated anger regulation condition effects on EMG

and cardiovascular function during the anger regulation task and/or during recovery. Change

scores were computed by subtracting values recorded during mental arithmetic, anger

regulation task, and at 1-, 3-, and 5-minute into recovery from baseline values. Using AOS

as an example, General Linear Model procedures tested anger regulation condition (express;

inhibit) by AOS scores (continuous) by period (mental arithmetic change, anger regulation

task change, 1-minute change, 3-minute change, 5-minute change) effects for each

physiological index. Significant interactions for physiological change involving AOS scores

were pursued with multiple regressions that examined anger regulation condition by AOS

simple interactions at each epoch. Analyses were repeated for AIS scores.
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RESULTS

Physiological Changes From Baseline to Mental Arithmetic

The anger regulation condition (express, inhibit) by period (baseline, mental arithmetic)

mixed design ANOVAs revealed nonsignificant interactions for all physiological indexes (F

values (1,82) < 1). Main effects for period were evident for LP (F(1,82) = 37.04;p < .01),

trapezius (F(1,82) = 11.38;p < .01), SBP (F(1,82) = 99.86; p < .01), DBP (F(1,82) = 99.31;

p < .01), and HR changes (F(1,82) = 70.47; p < .01) in directions indicating increases from

baseline to task. Thus, participants in the two anger regulation conditions showed

statistically comparable muscle tension and cardiovascular reactivity with anger instigation

before undergoing the different regulation manipulations.

Anger Regulation Condition Effects on Word Frequencies

The anger regulation condition (express, inhibit) ANOVAs showed a significant effect for

anger word frequency (F(1,82) = 6.91; p < .01) such that expression condition participants

used more anger words in their stories (as a percentage of total words; M = 0.36; SD = 0.56)

than inhibition condition participants (M = 0.08; SD = 0.33). Expression condition

participants also used more sadness words (F(1,82) = 10.77; p < .002; M = 0.79; SD = 0.77)

than those in the inhibition condition (M = 0.28; SD = 0.60). However, the groups did not

differ significantly on anxiety words (F < 1) or on the use of positive emotion words

(F(1,82) = 1.01; p > .10). Given the nature of the anger regulation manipulations, it was not

surprising that expression condition participants responded to the cards with more emotion

words than inhibition condition participants, but the differences between the groups were

specific to anger and sadness words and did not extend to use of positive emotion words.

Results suggest that expression condition participants tended to express anger (and sadness)

themes in particular through their stories, and did not just express more emotion in general

than participants instructed to only describe objects.

Correlations Between Anger Management Styles and Word Frequencies

Correlation coefficients were generated among the AOS, AIS, and anxiety, anger, sadness,

and positive emotion word frequencies for the 42 participants in the expression condition.

The AOS was correlated significantly only with anger word frequency (r = 0.32; p < .05).

Correlations between the AOS and anxiety, sadness and positive emotion word frequencies

were r = 0.13, r = −0.20, and r = −0.02, respectively. The AIS was correlated significantly

only with the sadness word frequency (r = − 0.33;p < .05). Correlations between the AIS

and anxiety, anger and positive emotion word frequencies were r = 0.20, r = 0.08 and r =

−0.23, respectively. Results support the construct validity of the AOS in which scores

significantly predicted only the frequency of anger words expressed following harassment,

but did not predict use of other negative emotion words.

Condition by Anger Management Styles by Period Effects

LP Changes—The anger regulation condition (express, inhibit) by AOS (continuous) by

period (mental arithmetic change, anger regulation task change, 1-minute change, 3-minute

change, 5-minute change) interaction was significant (F(4,316) = 3.04;p < .02). To dissect
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this interaction, simple interactions were examined at each epoch. For LP change during

mental arithmetic, the anger regulation condition by AOS interaction was nonsignificant

(F(3,79) < 1). However, for LP change during the anger regulation task, and at 1-minute, 3-

minute, and 5-minute recovery, the anger regulation condition by AOS interactions were

significant (F values (3,79) >4.32; p values <.007). To illustrate the interactions and the

pattern of effects over time, regression equations for each epoch were solved by condition

and for hypothetical AOS scores (±1 SD from the mean). As shown in Figure 1, results

suggest that, although an anger-out style did not significantly affect LP change during

harassment, high anger-out participants in the inhibition condition showed the greatest LP

muscle tension increases during the anger regulation task, and continued to show high levels

throughout the 5-minute of recovery. High anger-out participants in the expression condition

appeared to recover rapidly.

The anger regulation condition by AIS by period interaction (see above) was nonsignificant

(F(4,316) = 1.39; p > .10). In the absence of a significant overall interaction, a significant

main effect for anger regulation condition (collapsed over period) was revealed (F(1,79) =

4.22;p < .04) such that expression condition participants showed lower LP change averaged

across epochs (M = 0.08; SD = 1.1) than Inhibition condition participants (M = 0.59; SD =

1.3).

Trapezius Changes—The anger regulation condition by AOS by period interaction (see

above) for trapezius changes was nonsignificant (F(4,316) < 1). Other two-way interactions

and main effects were nonsignificant (F values < 1.62). For the AIS, effects were also

nonsignificant.

SBP Changes—The anger regulation condition by AOS by period interaction (see above)

was significant (F(4,316) = 2.87;p < .03) for SBP changes. Simple interactions were

examined at each epoch. For SBP changes during mental arithmetic, the anger regulation

condition by AOS interaction was nonsignificant (F(3,79) = 1.41). For SBP changes during

the anger regulation task and at 5-minute recovery, the anger regulation condition by AOS

interactions were significant (F values (3,79) <3.13;p values <.04). For SBP changes during

1-minute and 3-minute recovery, interactions were nonsignificant. To illustrate, the

regression equations for each epoch were solved by condition and for hypothetical AOS

scores (±1 SD from the mean). As shown in Figure 2, and similar to LP changes, results

suggest that an anger-out style did not significantly affect SBP change during mental

arithmetic. However, high anger-out participants in the expression condition appeared to

show the greatest levels of SBP reactivity during the anger regulation task—that is, while

expressing anger—and then appeared to experience swift recovery. High anger-out

participants in the inhibition condition, despite being in a mismatch situation, seemed not to

show a prolonged SBP recovery.

Effects for AIS scores were nonsignificant.

DBP Changes—The anger regulation condition by AOS by period interaction (see above)

was nonsignificant (F(4,316) = 1.67;p >.10) for DBP changes. No other interaction effects

were significant. A significant main effect for anger regulation condition (collapsed over
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period) did emerge (F(1,79) = 7.39;p < .008) such that expression condition participants

showed greater DBP changes averaged across epochs (M = 2.94; SD = 4.1) than participants

in the inhibition condition (M = 0.51; SD = 3.6).

There were no significant effects for AIS scores.

HR Changes—The anger regulation condition by AOS by period interaction (see above)

was nonsignificant (F(4,316) = 1.76; p > .10) for HR changes. However, the AOS by period

effect was significant (F(4,316) = 3.00; p < .02). To dissect this interaction, correlations

between AOS scores and HR changes at each epoch were computed. Results suggest that the

interaction was characterized by a significant correlation between AOS scores and HR

changes during mental arithmetic (r = 0.34; p < .01), and nonsignificant correlations during

the anger regulation task and recovery (range, r = 0.04 to r = 0.17; p values > .10). Thus, an

anger-out style was related to higher HR reactivity during harassment.

AIS effects were nonsignificant.

DISCUSSION

We examined a potential physiological mechanism by which anger regulation may be linked

to pain in CLBP patients; namely, increased lower back muscle tension. Research has

provided somewhat contradictory findings for effects of trait and state anger regulation on

physiological reactivity to stress, and we adopted a mismatch model (30) to help address

these discrepancies. Our chief aim was to determine whether CLBP patients who reported a

predominant tendency to express anger would reveal a prolonged recovery in LP muscle

tension following anger instigation when actual anger expression was inhibited. Hypotheses

were generally supported.

It should be noted that expression condition participants used more anger and sadness words

in response to the pictures than inhibition condition participants. This effect could have been

due to the former group merely using more emotional words in general when telling stories

about people and events, but this explanation is not supported because the two experimental

conditions did not differ in frequency of positive emotion words. The opportunity to express

following harassment appeared to augment the expression of negative emotion in particular.

By implication, the inhibition condition participants, having also been harassed, seemed not

to express the anger and sadness they would have expressed had they been allowed to tell

stories rather than only describe objects. These manipulation checks lend credence to our

claim that participants in the inhibition condition did in fact inhibit anger expression.

Although inhibition condition participants showed greater LP tension increases throughout

the anger regulation and recovery periods than expression condition participants, these

effects appeared most pronounced among CLBP patients who reported a predominant anger-

out disposition to express anger in an outward and aggressive fashion. These results

underscore not only the importance of trait anger management in predicting physiological

reactivity, but also emphasize the importance of person by situation interactions. In this

case, the effect of state anger inhibition on LP reactivity was greatest among people for

whom inhibition presented a mismatch to their preferred style of regulating anger. Episodes
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of anger inhibition may lead to symptom-specific muscle tension, and hence to chronic pain

aggravation, among CLBP patients in general, but such inhibition appears to

disproportionately affect those reporting an anger-out style.

Other findings also support a symptom-specificity model. Effects of state anger regulation

and interactions with anger management style were nonsignificant for trapezius muscle

reactivity. It is not clear whether individual response stereotypy characterized by stress-

induced tension in one muscle group actually predisposes an individual to develop a certain

chronic pain condition. However, problematic responses in discrete muscle groups may

serve to aggravate existing pain conditions. Sustained muscle tension following mental

stress or low level physical exertion have been shown to characterize people with trapezius

myalgia (22,41). Hagg (42) and Lundberg et al. (22,23) hypothesize that weak yet sustained

muscle tension may be linked to metabolic problems and exhaustion in the affected muscles,

which may in turn underlie degenerative processes that cause increased pain sensitivity.

Moreover, even weak but constant activation may impede restoration and recuperation of

taxed muscle fibers. Findings suggest that mental stress may be especially damaging in

maintaining low level activation (11,23), perhaps because people continue to ruminate about

what happened (43,44). Thus, CLBP patients’ maintenance of low level LP tension during

anger inhibition may continue the process of fatigue and damage of muscle fibers near the

site of pain or injury. Whether because of continued cognitive preoccupation or physically

bracing against pain spasms experienced during anger arousal (20), the prolonged LP

recovery from anger induction shown by patients who inhibit anger expression may

represent an important pathophysiological phenomenon worthy of additional empirical

study.

Findings for cardiovascular reactivity also point to interesting person by situation

interactions. First, people with a predominant anger-out style showed greater HR reactivity

during harassment than people low on anger-out; findings consistent with past results.

Second, when given an opportunity to express, albeit indirectly through story content,

cardiovascular arousal of high anger-out participants actually appeared to increase—as

indexed by SBP changes. Recall that the AOS was correlated with anger word frequency,

indicating that high anger-out patients did indeed express anger at a high level compared

with low anger-out participants. These results are consistent with Siegman’s “angry voice”

findings (31), and suggest that actual anger expression leads to increased arousal, at least

during the very act of expressing. Further, in our findings, expression for high anger-out

participants appeared to be followed by a relatively swift SBP recovery comparable to other

groups. These results are consistent with those reported by Engebretson et al. (30). Taken

together, the present pattern of results may be seen as a step toward integrating some

disparate findings. Anger expressors may be prone to anger and arousal during provocation,

and in an attempt to regulate or reduce the anger they may temporarily make matters worse

by increasing physiological arousal during the act of physically and/or verbally expressing,

the result of which is to hasten return to resting levels.

That cardiovascular function was elevated in the Expression condition and LP reactivity was

elevated in the Inhibition condition among high anger-out patients may point to the

intriguing possibility of discrete patterns of inhibition-induced physiological reactivity and
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recovery for certain patient groups. That is, high anger-out patients suffering from low back

pain may reveal exaggerated effects of anger inhibition only in their most vulnerable system;

namely, low back muscles.

Findings for trait anger-in did not support a large role. It should be emphasized that null

effects for the AIS do not necessarily extend to anger inhibition in general. Results here and

in other studies where anger was deliberately suppressed via laboratory manipulations

reveals effects of actual – state – inhibition on a host of dependent variables (45–47). Our

null findings may point to the value of further investigating the construct validity of the AIS,

which at present appears to tap too much general NA and too little of any unique elements of

actual anger inhibition (indeed, the correlation between AIS scores and anger word

frequency was virtually nil, r = 0.08).

Some limitations need be delineated. First, the method used to instigate anger expression

involved indirect expression through telling stories rather than directly confronting the

antagonist or at least speaking or writing about him or her. The indirect procedure has the

advantage of allowing participants to express feelings without being explicitly prompted to

write about the experimenter or confederate, as was done in Engebretson et al. (30) and Lai

and Linden (48), and thus may have limited expectancy or social desirability effects.

However, the indirect procedure then leaves us to infer that the stories told and the kind of

words uttered reflect the expression of emotional arousal (anger) provoked by the

antagonist, and are not merely routine responses to the scenes depicted on the cards. Without

unambiguous references in speech or writing to the experimenter or confederate or the

stressful task, we simply cannot be certain that the emotion expressed through the stories is

actually directed at the antagonist. Second, the method used to impose anger inhibition

shares some features with manipulations used recently to affect distraction; a maneuver that

appears to facilitate recovery from anger (44,49). Here, and in studies using distraction

manipulations (32,44,49), participants were instructed to direct their attention to stimuli that

were unrelated to the angering episode. Although Dorr et al. (32) reported results consistent

with hypothesized effects of anger inhibition using a manipulation similar to what we used,

our results for cardiovascular function—with equivalent recovery rates for expression and

inhibition conditions—may sound a note of caution regarding whether or not describing

objects in TAT cards following provocation constitutes deliberate anger inhibition.

Anger regulation affects the intensity of acute and chronic pain, and may do so by definable

physiological mechanisms. Here, we found that participants who appeared to inhibit anger

following provocation revealed greater sustained LP muscle tension—a physiological index

linked to everyday pain in CLBP patients—compared with participants who were allowed to

express anger. This relationship was complicated, however, because the detrimental effects

of inhibition seemed localized to those participants with high trait anger-out. Thus, anger

inhibition may disproportionately affect certain individuals. For CLBP patients who prefer

to express anger, inhibiting anger under certain circumstances may lead to greater symptom-

specific LP tension and hence to more pain aggravation. Brosschot and Thayer (50) have

argued that anger inhibition may play a large role in producing or exacerbating physical

disorder because of social norms that discourage full expression; a factor that may affect

dispositional anger expressors most acutely. A full understanding of how, under what
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conditions and among whom in particular anger inhibition detrimentally affects reactivity

and pain appears essential for the development of effective clinical interventions.

Acknowledgments

The authors gratefully acknowledge the encouragement and generosity of Kenneth Lofland, PhD, and the help and
cooperation of the staff at the Pain and Rehabilitation Clinic of Chicago, without which this study would not have
been possible.

Supported in part by Grants NS37164 from the National Institute of Neurological Disorders and Stroke (to J.W.B.),
MH071260 from the National Institute of Mental Health (to J.W.B., S.B.), NS050578 from the National Institute of
Neurological Disorders and Stroke (to S.B.), and by Grant F31 NS051200-01A1 from the National Institute of
Neurological Disorders and Stroke (to P.J.Q.).

Glossary

CLBP chronic low back pain

EMG electromyography

AOS anger-out scale

AIS anger-in scale

LP lower paraspinal muscles

SBP systolic blood pressure

DBP diastolic blood pressure

HR heart rate

LIWC linguistic inquiry and word count
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Figure 1.
Anger regulation condition by AOS by period for LP changes. Expr/Lo AOS = participants

in express condition with hypothetical AOS values − 1 SD from mean. Expr/Hi AOS =

participants in express condition with hypothetical AOS values +1 SD from mean. Inhib/Lo

AOS = participants in inhibit condition with hypothetical AOS values − 1 SD from mean.

Inhib/Hi AOS = participants in inhibit condition with hypothetical AOS values +1 SD from

mean. LP changes = simple change scores. MA = mental arithmetic. ART = anger regulation

task. R1, R3, and R5 = 1-minute, 3-minute, and 5-minute into recovery, respectively.
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Figure 2.
Anger regulation condition by AOS by period for SBP changes. Expr/Lo AOS = participants

in express condition with hypothetical AOS values — 1 SD from mean. Expr/Hi AOS =

participants in express condition with hypothetical AOS values +1 SD from mean. Inhib/Lo

AOS = participants in inhibit condition with hypothetical AOS values — 1 SD from mean.

Inhib/Hi AOS = participants in inhibit condition with hypothetical AOS values +1 SD from

mean. SBP changes = simple change scores. MA = mental arithmetic. ART = anger

regulation task. R1, R3, andR5 = 1-minute, 3-minute, and 5-minuteinto recovery,

respectively.
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TABLE 1

Descriptive Information(N = 84)

Variables
Statistics

M SD Percent n

Age (yr) 46.0 12.3

At least 12-yr of education 89.3 75

Ethnicity

  Caucasian 56.04 47

  Hispanic 11.9 10

  African American 32.1 27

Pain duration (mo) 25.4 28.0

Opioid analgesics 15.5 13

Nonsteroidal 63.1 53

Anti-inflammatory

Muscle relaxants 7.0 6

Antidepressants 5.9 5
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