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Abstract      
Background and purpose: Stress contributes to headaches, and effective interventions for headaches routinely in-

clude relaxation training (RT) to directly reduce negative emotions and arousal. Yet, suppressing negative emotions, 

particularly anger, appears to augment pain, and experimental studies suggest that expressing anger may reduce pain. 

Therefore, we developed and tested anger awareness and expression training (AAET) on people with headaches. 

Methods: Young adults with headaches (N = 147) were randomized to AAET, RT, or a wait-list control. We as-

sessed affect during sessions, and process and outcome variables at baseline and 4 weeks after treatment. 

Results: On process measures, both interventions increased self-efficacy to manage headaches, but only AAET re-

duced alexithymia and increased emotional processing and assertiveness. Yet, both interventions were equally effec-

tive at improving headache outcomes relative to controls. 

Conclusions: Enhancing anger awareness and expression may improve chronic headaches, although not more than 

RT. Researchers should study which patients are most likely to benefit from an emotional expression or emotional 

reduction approach to chronic pain. 
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Headaches, particularly tension and migraine 

headaches, are common and frequently disabling. 

It has been estimated that 47% of the population 

qualify for a headache disorder diagnosis, and at 

least 3% have chronic headache, defined as oc-

curring at least 15 days per month. Social func-

tioning and work are often impaired, and almost 

half of people with chronic headache have a 

mood or anxiety disorder (1). 

Stress, Negative Emotions, and Pain 

Psychological stress is elevated in many chronic 

pain syndromes (2). Life stressors, daily hassles, 

interpersonal conflict, social rejection, and the 

resultant negative mood exacerbate both acute 

and chronic pain (3-5). Childhood adversities and 

post-traumatic stress are elevated among people 

with migraines (6, 7), the frequency of stressful 

events is positively correlated with tension head-

ache frequency (8), and laboratory stress triggers 

tension headaches, especially in those who are 

depressed (9). The recognition that stress plays a 

key role in headaches has led to interventions 

that directly reduce stress-induced negative emo-

tions and physiological arousal. These interven-

tions usually incorporate various relaxation train-

ing (RT) strategies such as progressive muscle 

relaxation, deep or controlled breathing, guided 

imagery, distraction, and sometimes biofeedback. 

A substantial and long-standing literature docu-

ments the effectiveness of such emotion- and 

arousal-reduction interventions for headache (10, 

11).  

More recent literature, however, suggests that 

chronic stress and its emotional and physiologi-

cal consequences are driven, in large part, by the 

failure to adaptively experience and express key 
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emotions. Both theory and empirical research 

indicate the value of being aware of and experi-

encing the primary or activating emotions that 

are naturally elicited by conflictual or stressful 

experiences. For example, experiential avoidance 

theory (12) posits that most psychopathology re-

sults from avoiding emotionally provocative ex-

periences, and research on emotion regulation 

demonstrates that suppressing emotions has 

pathological cognitive, behavioral, and physio-

logical consequences (13). With respect to chron-

ic pain, both the dynamic model of affect (14), 

and the stress intolerance and pain hypersensitiv-

ity model (15) propose that pain is triggered or 

augmented by the failure to experience, differen-

tiate, and process emotions. Constructs that are 

linked with emotional inhibition, such as alexi-

thymia, ambivalence over emotional expression, 

and self-concealment, also are linked to greater 

pain (16-19).  

Anger Suppression, Expression, and Pain 

Emotional states such as anxiety, fear, depression, 

and anger have been studied in relation to chron-

ic pain (20). Anger, in particular, is generated by 

interpersonal victimization, violation, or rejec-

tion. Because the expression of anger is often 

viewed by families, cultures, and religions as 

harmful, anger is routinely suppressed or dis-

placed, particularly among girls and women. 

Thus, although anger is normal and often adap-

tive, it is routinely conflicted with guilt, shame, 

and fear; and the resulting suppression of anger 

appears to contribute to chronic stress and physi-

cal symptoms, including pain. Indeed, a series of 

studies by Burns and colleagues indicates that 

purposely inducing anger and then experimental-

ly suppressing it decreases pain tolerance in 

healthy people and increases pain ratings in peo-

ple with low back pain (21, 22). 

But does reversing anger suppression—that is, 

expressing anger—reduce pain, or increase it? 

Research on this topic is mixed and appears to 

depend on the method used to study anger ex-

pression. Most cross-sectional, correlational 

studies report that self-rated trait anger expres-

sion (e.g., “anger-out”) is related to greater pain 

(23). Two prospective studies using daily diary 

or experience sampling are mixed, with one 

showing that self-reported daily anger expression 

predicts less pain in women with fibromyalgia 

(24), but the other showing that anger expression 

predicts greater pain (25). On the other hand, 

some studies indicate that experimentally assign-

ing people to express anger—rather than relying 

on the natural experience and expression of an-

ger—is pain-reducing. For example, eliciting an-

ger expression during an interview leads to less 

laboratory pain (26), and assigning people to ex-

pressively write about their anger reduces clini-

cal pain (27). Furthermore, swearing increases 

pain tolerance, especially among those who do 

not usually swear (28), as does maintaining a 

bodily posture that expresses power or domi-

nance (29). 

With respect to headaches, the roles of anger 

awareness, suppression, and expression have 

been examined in several studies. People with 

migraine or tension headaches have elevated 

alexithymia (a lack of emotional awareness and 

expression) (30), and people with tension head-

aches have higher anger suppression than head-

ache-free controls (31) as do people with mixed 

headaches, independent of anxiety and depres-

sion (32). Women with mixed headaches report 

greater anger suppression than those with tension 

headaches (33). Anger suppression is positively 

related to depression among both migraine suf-

ferers (34) and mixed headache samples (35). In 

addition, people with tension headaches are more 

alexithymic and less assertive than controls (36), 

and the lack of assertion suggests a failure to ex-

press anger in an adaptive, socially appropriate 

manner (37). All of these studies, however, are 

cross-sectional and correlational, leaving unan-

swered questions about causality. In contrast, a 

daily diary study revealed that increased frustra-

tion on one day predicted the development of a 

headache the next day among adolescents (38). 

We know of only one relevant experimental 

study, which found that anger provocation in the 

laboratory led to less expressed anger among 

people with migraines compared to healthy con-

trols or those with other pain problems (39). Alt-

hough these results do not directly link the sup-
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pression or expression of anger with the frequen-

cy or severity of headaches, these studies suggest 

that people with headaches have, on average, in-

creased anger suppression, or decreased anger 

awareness and expression. 

Although some authors have advocated emo-

tional awareness and expression interventions to 

help patients with chronic pain disorders, includ-

ing headaches (40), such interventions have rare-

ly been developed or tested. There is some evi-

dence, however, that expressive writing about 

stress (written emotional disclosure), has modest 

benefits for chronic pain conditions such as fi-

bromyalgia and rheumatoid arthritis (41), and an 

uncontrolled study of emotional exposure thera-

py demonstrated some benefits for people with 

fibromyalgia (42). Yet, interventions that facili-

tate awareness, experiencing, and expression of 

negative emotions, particularly anger, need to be 

tested for chronic pain generally and for head-

aches specifically. Researchers and clinicians, 

however, may be hesitant to activate anger out of 

concern that doing so will not help, and may 

even exacerbate pain, as suggested by two older 

studies (43, 44). This concern needs to be ad-

dressed through additional research. 

Goals and Hypotheses 

We developed and tested on people with head-

aches, a brief group-based anger awareness and 

expression training (AAET) intervention. This 

intervention seeks to reduce stress by helping 

people become aware of and accept their anger 

as normal and adaptive, to experience it subjec-

tively and bodily, and to use the anger to moti-

vate adaptive behavior, particularly assertive 

communication in stressful relationships. The 

intervention is brief (3 sessions) and held in 

groups, in part, because we are interested in effi-

cient protocols that reduce costs and lead to 

higher uptake or adherence among patients, but 

also because we hope to demonstrate that emo-

tionally provocative interventions can be con-

ducted much more quickly and directly than is 

traditionally thought. In addition, we were guid-

ed by many studies that we and others have con-

ducted on emotional disclosure for chronic pain 

and other disorders, and these studies usually in-

volved only two to four, 20-minute sessions. 

Admittedly, these emotional disclosure studies 

demonstrate rather weak effects (41), and per-

haps even null effects for headaches (45). But we 

modeled AAET after the emotional disclosure 

protocol—3 sessions—and anticipated that a 

therapist’s direct guidance and clear focus on an-

ger awareness and expression, along with the 

group modeling and support, would improve 

headache outcomes. We compared the effects of 

AAET to RT, which we configured similarly 

(same frequency, duration, and therapists) to 

control for non-specific factors, and which we 

viewed as a standard comparator intervention 

likely to lead to headache improvements, given 

the extensive documentation of RT as a success-

ful headache management strategy (10, 11, 46, 

47). Both of these interventions (AAET and RT) 

were also compared to a wait-list control condi-

tion. 

The comparison of AAET to RT is particular-

ly important because these two approaches differ 

fundamentally in their processes. Comparative 

intervention studies typically find that the inter-

ventions yield comparable outcomes (48), leav-

ing unanswered the question of whether the in-

terventions actually are different. Thus, it is im-

portant to test whether the processes of the two 

interventions differ as theorized. In this study, we 

hypothesized that AAET would increase arousal 

and negative mood during intervention sessions 

relative to RT. We also hypothesized that both 

interventions would increase headache manage-

ment self-efficacy, but that only AAET would 

influence processes that are specific to this inter-

vention: increasing assertiveness, emotional pro-

cessing, and emotional expression; and decreas-

ing alexithymia. Finally, we tested how the two 

interventions affected headache-related outcomes 

4 weeks after the interventions. We hypothesized 

that both interventions would surpass a wait-list 

control condition in headache-related improve-

ment, but we had no hypotheses about how 

AAET would perform relative to RT. 
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METHODS 

Participants 

Participants were 147 college students who: a) 

experienced headaches several times per month 

or more frequently; b) rated their typical head-

ache as “moderate” or “severe” in intensity; and 

c) desired to engage in a stress management 

treatment for chronic headaches. (The latter crite-

rion excluded participants who sought only to 

obtain course credit but were unmotivated to en-

gage in change processes, which could invalidate 

a trial.) Participants were 87.8% female and 12.2% 

male; their mean age was 22.1 years (SD = 6.0); 

and 39.6% identified themselves as Caucasian, 

25.7% as African American, 13.2% as Middle 

Eastern, 11.1% as Asian/Southeast Asian/Indian, 

2.8% Hispanic, 0.7% Native American, 3.5% 

multiracial, and 3.5% other. The sample reported 

averaging 10.35 (SD = 7.51) days of headache 

per month, with a mean severity of 6.29 on a 0 to 

10 scale (SD = 1.61). We were not able to classi-

fy each participant’s headache type, but 26.7% 

reported that a physician had diagnosed them 

with migraine. Thus, the current sample is best 

described as “mixed” with respect to headache 

type. 

Procedures  

The study was approved by the institutional re-

view board and registered with Clinicaltrials.gov 

(NCT00956969) prior to recruitment. Recruit-

ment ran during 4 academic semesters from Sep-

tember 2009 through March 2011, and post-

treatment assessments were completed in May 

2011. Participants were recruited based upon 

their responses to screening questions on an in-

ternet-based survey of all psychology students at 

the start of each semester. Over 2,500 students 

took the survey; approximately 15% of them met 

the inclusion criteria and were contacted through 

email and invited to participate by signing up for 

the study on-line. The initial visit was held in 

groups of up to seven students simultaneously, 

during which the study was described in full, and 

participants provided written informed consent. 

Students then completed baseline process and 

outcome measures on-line.  

Prior to recruitment, a computer-based ran-

domization scheme was developed (by someone 

not involved in running participants), which as-

signed groups of students to one of the three ex-

perimental conditions (in a 1:1:1 ratio) in ran-

domized blocks of 3 or 6 (to ensure approximate-

ly equal sample sizes in the conditions). Partici-

pants and research assistants were blind to condi-

tion assignment until after completion of baseline 

measures. Students assigned to either of the two 

intervention conditions had intervention session 

1 immediately, and then returned at the same day 

and time 1 and 2 weeks later for intervention ses-

sions 2 and 3. Intervention participants rated 

their affect before and after each of the three ses-

sions and returned 6 weeks after baseline (i.e., 4 

weeks after session 3) for the post-treatment as-

sessment of process and outcomes measures. Par-

ticipants assigned to the wait-list control condi-

tion were dismissed after completing baseline 

measures and returned 6 weeks later for the post-

treatment assessment (i.e., the same time point as 

the two interventions conditions). 

Both of the interventions were conducted ac-

cording to manuals developed for this study. 

Therapists were four female doctoral students in 

clinical psychology who were trained in and pro-

vided both interventions, which controlled for 

therapist effects. Each of the three sessions for 

both interventions was 1 hour long and conduct-

ed in a group format. In total, there were 13 

AAET and 12 RT courses of intervention, and 

the two interventions had very similar group siz-

es (M = 3.9 participants per group for AAET and 

4.0 for RT). Regular supervision during interven-

tion delivery was conducted by a doctoral clini-

cal psychologist. If participants missed a group 

session of their intervention, they were allowed 

to make up the session during the subsequent 

week by coming to the lab and listening to the 

audiorecording of their session. (For AAET, 

three participants listened to the recordings of 

either or both sessions 2 and 3; and for RT: six 

participants listened to session 2, three listened to 

session 3, and one listened to both.) 

http://clinicaltrials.gov/ct2/show/NCT00956969?id=NCT00956969&rank=1
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Experimental Conditions 

Anger Awareness and Expression Training 

(AAET). In session 1, participants were taught 

that stress triggers or exacerbates headaches; in-

hibiting emotions—particularly anger—is a key 

source of stress; and recognizing, experiencing, 

and expressing anger is adaptive and can reduce 

stress and improve headaches. Participants en-

gaged in experiential exercises (speaking, yelling, 

making angry facial expressions and postures) to 

help them recognize, experience, and express 

anger, and they kept a log during the next week 

of times that they experienced anger. In session 2, 

participants learned to communicate anger adap-

tively by identifying stressful interpersonal 

events in their lives when anger should be expe-

rienced, including boundary violations and disa-

greements; recognizing and voicing their anger; 

and engaging in role-playing exercises to prac-

tice assertive communication. Homework was to 

practice assertive communication for the next 

week. Session 3 involved troubleshooting diffi-

culties in assertive communication experienced 

by participants, continued role-plays, and having 

participants plan in writing an assertive commu-

nication for a particularly difficult interpersonal 

situation. 

 

Relaxation Training (RT). In session 1, partici-

pants were taught that stress can trigger or exac-

erbate headaches, particularly by increasing 

muscle tension and physiological arousal, and 

that directly decreasing arousal and tension can 

improve headaches. Participants were taught 

progressive muscle relaxation and given a CD, 

which contained this exercise plus the exercises 

taught in sessions 2 and 3, to guide their daily 

homework of practicing relaxation. In session 2, 

the therapist explored any difficulties engaging 

in progressive muscle relaxation and taught deep 

breathing relaxation as well as brief applied re-

laxation exercises (“mini-practices”). Homework 

was to practice these exercises. Session 3 taught 

guided imagery relaxation and examined how to 

incorporate relaxation into daily routines.  

 

Wait-list control. Participants in this condition 

received no intervention but were invited to re-

quest an intervention after completing the post-

treatment assessment. 

Manipulation Check Measures 

Affect valence, arousal, and control. Partici-

pants in the two intervention conditions rated 

three affect dimensions at the beginning and end 

of each of the three sessions, using a pictorial 

version of the Self-Assessment Manikin, a styl-

ized figure representing the continuum of these 

dimensions (49). Affect valence was rated from 1 

(positive or pleasant) to 9 (negative or unpleas-

ant), arousal was rated 1 (low) to 9 (high), and 

control was rated from 1 (low) to 9 (high). 

Process Measures 

Headache management self-efficacy. The 25-

item Headache Management Self-Efficacy Scale 

(50) assessed participants’ perceived efficacy to 

prevent or manage their headaches. Items were 

rated on a 1 to 7 scale and averaged. The scale 

had acceptable internal consistency in this sam-

ple at baseline (α = .71) and post-treatment (α 

= .77). Test-retest reliability over the 6-week pe-

riod between baseline and post-treatment was r 

= .80. (This was calculated in the control group 

only to provide an estimate of stability unbiased 

by an intervention.)  

 

Alexithymia. The 20-item Toronto Alexithymia 

Scale-20 (51) assessed three facets of alexi-

thymia: difficulty identifying feelings, difficulty 

describing feelings, and externally-oriented 

thinking. Items were rated from on a 1 to 5 scale 

and summed. This scale is widely used and well-

validated (52). Internal consistency in this sam-

ple was acceptable at both baseline (α = .82) and 

post-treatment (α = .78). Test-retest reliability 

was r = .87. 

 

Assertiveness. The 30-item Rathus Assertiveness 

Schedule (53) assessed participants’ perceptions 

of how assertive they are in a range of situations. 

Items were rated from 0 (very uncharacteristic) 

to 6 (very characteristic) and averaged. The 
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scale’s validity has been demonstrated in various 

studies (53). Internal consistency was good in 

this sample at both baseline (α = .86) and post-

treatment (α = .87). Test-retest reliability was r 

= .88. 

 

Emotional processing and expression. This was 

assessed with the two, 4-item Emotional Ap-

proach Coping scales (54): emotional processing 

(active attempts to acknowledge and understand 

emotions) and emotional expression. Items were 

rated on a 1 to 4 scale and averaged. These two 

scales are related to adaptive health outcomes 

and are less confounded by negative affect than 

are measures of emotion-focused coping (55). 

Internal consistency was acceptable: (baseline, α 

= .82 for both scales; post-treatment, processing 

α = .84, expression α = .83). Test-retest reliabil-

ity was r = .59 for processing and r = .69 for ex-

pression. 

Outcome Measures (Primary and Secondary) 

Headache frequency. This was the primary out-

come. Participants reported the number of days 

in the last month that they experienced a head-

ache.  

 

Headache severity and duration. Participants 

reported how painful their headaches during the 

past month were, on average, from 0 (no pain at 

all) to 10 (pain as bad as it can be), and how 

many hours their headaches lasted, on average.  

 

Headache disability. The 5-item Migraine Disa-

bility Assessment Scale (56) assessed the number 

of days in the last month that headaches affected 

participant’s social, occupational, and daily func-

tioning; the overall score was the total number of 

days across items. This measure has good relia-

bility and validity and correlates well with diary 

ratings and physician ratings of disability (56). In 

this sample, the scale had acceptable reliability at 

baseline (α = .72) and post-treatment (α = .75).  

 

Psychological symptoms. The 53-item Brief 

Symptom Inventory (57) assesses psychological 

symptoms (e.g., anxiety, depression) over the 

past 2 weeks. Items were rated on a scale of 0 to 

4  and averaged. We analyzed the Global Severi-

ty Index (mean of all items), which had excellent 

reliability at both baseline and post-treatment (α 

= .97 at both times).  

Statistical Analyses 

A power analysis indicated that a sample of 120 

participants (40 per condition) was needed to 

have 80% power to detect a small between-

groups effect size (d = 0.25 SD), given a design 

with three groups and two time points, assuming 

an r = .5 correlation between baseline and post-

treatment on the primary outcome, and a 2-tailed 

α of .05. Given expected attrition, we targeted 50 

participants per condition. 

Preliminary analyses compared the three 

conditions on demographics and baseline process 

and outcome measures using chi-square and 

analysis of variance (ANOVA) to determine the 

success of randomization. Attrition analyses 

compared study completers to those who did not 

complete the post-treatment assessment. To con-

firm that the two interventions (AAET and RT) 

had the expected effects on immediate affect, 

between-groups t-tests compared the two inter-

ventions on change in affect valence, arousal, 

and control during sessions (calculated as the 

post-session minus pre-session rating, averaged 

over the 3 sessions). Subsequent 1-sample t-tests 

examined whether each affect changed signifi-

cantly (from zero) within each intervention.  

Main analyses compared the 3 conditions on 

each process and outcome measure using anal-

yses of covariance (ANCOVA), covarying each 

measure’s baseline value. Significant ANCOVAs 

were followed by pairwise LSD tests to deter-

mine differences among conditions. In addition, 

within-group (paired) t-tests were conducted to 

determine whether process and outcome 

measures changed from baseline to 4-week post-

treatment for each condition separately. (An al-

ternative approach is repeated-measures ANO-

VA, comparing the 3 conditions across 2 times 

and specifically testing condition x time interac-

tions. We conducted such analyses, and the re-

sults were largely redundant with those from 
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ANCOVAs. Thus, for simplicity, we present on-

ly the latter.)  

All process and two outcome measures were 

normally distributed at baseline and post-

treatment, but headache frequency, duration, and 

disability were positively skewed. Natural loga-

rithm transformations brought these variables to 

normality; however, analyses yielded the same 

pattern of results on the original and transformed 

variables, so we present data only for the original 

variables. We also verified the homogeneity of 

slopes assumption of ANCOVA by predicting 

each post-treatment measure from condition x 

baseline value interactions. All but one interac-

tion was non-significant, indicating homogene-

ous slopes; however, headache management self-

efficacy had heterogeneous slopes among condi-

tions, rendering the ANCOVA less reliable (alt-

hough repeated measures ANOVA yielded the 

same result for this measure as ANCOVA). 

We used intent-to-treat (ITT) analyses of the 

full randomized sample of 147 participants; 

missing post-treatment values were replaced by 

participant’s own baseline values. However, we 

also repeated the ANCOVAs including only 

people in RT or AAET who were protocol ad-

herent, as defined below.  

Effect sizes (partial eta-squared; η²) are given 

for the overall ANCOVAs; these effect sizes in-

dicate the proportion of variance in the outcome 

accounted for by the three conditions, while 

holding constant baseline scores. We also give a 

potentially more helpful effect size (ES), which 

is the standardized difference in change between 

conditions: Condition 1 (post-treatment minus 

baseline value) minus Condition 2 (post-

treatment minus baseline value) divided by the 

pooled SD of change scores. Finally, following a 

standard definition of headache improvement, we 

categorized each participant as improving (or not) 

at least 50% from his/her baseline to post-

treatment value for each outcome. We present 

the percent of participants in each condition 

meeting this improvement criterion and compare 

the three conditions on those percentages using 

chi-squares. All analyses used a 2-tailed p-value 

of .05. 

 

RESULTS 

Preliminary Analyses 

The three conditions did not differ on age, gender, 

or baseline levels of any process or outcome 

measures, suggesting that randomization success-

fully created equivalent groups. Figure 1 depicts 

participant flow through the study. Of the 147 

participants, 20 (13.6%) dropped from the study 

and did not complete the post-treatment assess-

ment. Completers and non-completers did not 

differ significantly in demographics or baseline 

process or outcome measures. Non-completers 

did not differ significantly (p = .27) among con-

ditions (10 from AAET, 5 from RT, and 5 wait-

list controls). 

 

 

 
Figure 1.  Flow of participants through the study 

 

Manipulation Check Analyses on Immediate 

Affect 

We next tested whether the two interventions 

(AAET and RT) differed in their immediate af-

fect reactions (post-session minus pre-session 

change scores, averaged across the three ses-

sions). The interventions differed on change in 

negative affect, t(76) = 3.01, p = .004; the RT 

condition reduced negative affect (M = -1.38, SD 
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= 0.96) more than the AAET condition (M = -

0.58, SD = 1.35), although negative affect de-

creased significantly in both conditions (p < .001 

and p = .01, respectively). Similarly, the two in-

terventions differed on change in arousal, t(76) = 

4.76, p < .001; RT reduced arousal (M = -1.16, 

SD = 1.58), whereas AAET increased arousal (M 

= 0.48, SD = 1.45), and both of these changes 

differed from zero (p < .001 and p = .045, respec-

tively). Finally, the two interventions did not dif-

fer in change in control, t(76) = 0.39, p = .70; 

both interventions had significant increases in 

control (RT: M = 0.91, SD = 1.34; AAET: M = 

0.80, SD = 1.23, both p < .001). 

 

Analyses of Process Measures 

Table 1 presents data on the process measures at 

baseline and post-treatment for the three condi-

tions, along with baseline-adjusted post-

treatment values and within-condition change 

scores. For headache management self-efficacy, 

the three conditions differed at post-treatment, 

F(2, 143) = 30.88, p < .001, partial η² = .30. 

Compared with wait-list controls, both AAET 

(ES = 0.96, p < .001) and RT (ES = 1.27, p 

< .001) had greater self-efficacy, but the two in-

terventions did not differ from each other (ES = 

0.31, p = .23). Both interventions had significant 

increases in self-efficacy from baseline. 

 

 

Table 1.  Process Measures for all three Conditions: Baseline, Post-treatment, and Baseline-Adjusted Post-treatment Means 

 
Outcome measure 

 

Anger Awareness 
and Expression 

Training 
(n = 50) 

 
Relaxation  

Training 
(n = 48) 

Wait-list   
Control Group 

(n = 49) 

     
Headache frequency Baseline M (SD)  

Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

10.58 (8.32) 
6.71 (7.23) 

6.58 (0.72)
a
 

-3.87 (6.87)*** 
20 (40.0%)

a
 

9.06 (5.92) 
6.42 (6.20) 

7.15 (0.74)
a
 

-2.64 (4.78)*** 
17 (35.4%)

a
 

11.37 (7.98) 
9.97 (6.39) 

9.39 (0.73)
b
 

-1.40 (6.14) 
8 (16.3%)

b
 

 
Headache severity 
 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
6.06 (1.54) 
4.64 (2.02) 

4.72 (0.27)
a
 

-1.42 (2.22)*** 
11 (22.0%)

 
 

 
6.37 (1.63) 
4.54 (1.86) 

4.51 (0.28)
a
 

-1.83 (1.97)*** 
10 (20.8%) 

 
6.45 (1.67) 
5.65 (2.07) 

5.60 (0.27)
b
 

-0.80 (2.34)* 
5 (10.2%) 

 
Headache duration 
 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
6.39 (9.13) 
5.56 (9.58) 

5.80 (1.60)
a
 

-0.84 (10.80) 
15 (30.0%)

ab
 

 
5.35 (8.17) 
2.46 (3.12) 

3.01 (1.64)
a
 

-2.89 (8.63)* 
23 (47.9%)

a
 

 
9.88 (12.02) 

12.15 (17.36) 
11.36 (1.63)

b
 

2.27 (18.23) 
11 (22.4%)

b
 

 
Headache disability 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
2.18 (1.62) 
1.24 (1.88) 

1.40 (0.30)
a
 

-0.94 (1.68)*** 
27 (54.0%)

a
 

 
2.27 (1.99) 
1.34 (2.62) 

1.46 (0.31)
a
 

-0.93 (2.18)** 
29 (60.4%)

a
 

 
3.35 (3.76) 
2.73 (2.46) 

2.44 (0.31)
b
 

-0.62 (3.71) 
13 (26.5%)

b
 

 
Psychological symptoms 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
1.06 (0.79) 
0.74 (0.71) 

0.75 (0.07)
a,b

 
-0.31 (0.67)** 
18 (36.0%)

ab
 

 
1.08 (0.65) 
0.64 (0.60) 

0.63 (0.07)
a
 

-0.44 (0.62)*** 
21 (43.8%)

a
 

 
1.03 (0.79) 
0.90 (0.72) 

0.91 (0.07)
b
 

-0.13 (0.48) 
10 (20.4%)

b
 

 

Note: Adjusted means were compared across the three conditions with ANCOVAs; see text for statistics. Adjusted means 

with different superscripts differ significantly in post-hoc tests. Change scores are the difference between baseline and post-

treatment, and the significance of each change score was determine by a paired t-test. 

* p < .05;  ** p < .01;  *** p < . 001 
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For the other process measures, the pattern 

was different. Only AAET led to a significant 

reduction in alexithymia and a significant in-

crease in assertiveness and emotional processing 

over time. The other two conditions did not 

change these processes. Analyses comparing the 

three conditions found that they differed in alexi-

thymia at post-treatment, F(2, 143) = 4.25, p 

= .016, partial η² = .06; AAET had less alexi-

thymia at post-treatment than the controls (ES = -

0.41, p = .004), but AAET did not differ from RT 

(ES = -0.29, p = .13), nor did RT differ from con-

trol (ES -0.14, p = .17). The conditions also dif-

fered on assertiveness at post-treatment, F(2, 143) 

= 4.20, p = .017, partial η² = .06; AAET led to 

greater assertiveness than control (ES = 0.42, p 

= .004), but AAET did not differ from RT (ES = 

0.25, p = .15), nor did RT differ from control (ES 

= 0.17, p = .15). Similarly, the three conditions 

differed on emotional processing, F(2, 143) = 

3.67, p = .03, partial η² = .05; in this case, AAET 

led to greater emotional processing than both RT 

(ES = 0.31, p = .04) and control (ES = 0.33, p 

= .01), but RT did not differ from control (ES = 

0.01, p = .67). Emotional expression did not 

change over time for any of the conditions, nor 

did the three conditions differ at post-treatment, 

F(2, 143) = 0.90, p = .41, partial η² = .01. 

Additional analyses of protocol adherent par-

ticipants included only those from AAET or RT 

who experienced all three sessions, either in per-

son or by listening to the recording (AAET: n = 

41, RT: n = 42). The between-condition differ-

ences noted above were unchanged. When only 

participants who attended all three sessions in 

person were included (AAET: n = 38, RT: n = 

32), the effects were the same, except that AAET 

now led to marginally greater emotional expres-

sion than both RT (p = .08) and control (p = .07), 

as hypothesized. 

Analyses of Outcome Measures 

Table 2 presents the outcome data by condition. 

There was a consistent pattern of findings. On 

almost all measures, both AAET and RT had bet-

ter outcomes than controls, but the two interven-

tions did not differ between themselves. 

The primary outcome, headache frequency, 

differed among the three conditions at post-

treatment, F(2,143) = 4.17, p = .02, partial η² 

= .055. Both AAET (ES = -0.33, p = .007) and 

RT (ES = -0.18, p = .03) had fewer headaches at 

post-treatment than wait-list controls, but AAET 

did not differ from RT (ES = -0.18, p = .58). 

Both interventions had significant reductions in 

headache frequency from baseline to post-

treatment. Fully 40% of AAET and 35.4% of RT 

participants achieved at least 50% reduction in 

headache frequency, both of which were signifi-

cantly greater than the 16.3% of controls who 

improved. 

Similarly, both interventions significantly re-

duced pain severity over time, and the three con-

ditions differed in severity at post-treatment, 

F(2,143) = 4.43, p = .01, partial η² = .058, with 

both AAET (ES = -0.18, p = .02) and RT (ES = -

0.56, p = .006) having lower severity than con-

trols; but again, AAET did not differ from RT 

(ES = 0.17, p = .60). Headache disability had a 

similar outcome pattern; both interventions sig-

nificantly decreased disability over time, and the 

three conditions differed at post-treatment, 

F(2,143) = 3.59, p = .03, partial η² = .048, with 

both AAET (ES -0.12, p = .02) and RT (ES = -

0.11, p = .03) having less disability than controls, 

but not differing from each other (ES = 0.00, p 

= .87). Note that disability improved for 54% of 

AAET and 60.4% of RT participants, compared 

to only 26.5% of controls. 

Headache duration showed a slightly differ-

ent pattern. Again, the three conditions differed 

at post-treatment, F(2,143) = 6.67, p = .002, par-

tial η² = .085; both AAET (ES = -0.24, p = .02) 

and RT (ES = -0.43, p < .001) led to shorter 

headaches than did control, and AAET did not 

differ from RT (ES = -0.25, p = .22). However, 

only RT led to a significant reduction in duration 

from baseline. Regarding psychological symp-

toms, both interventions led to significant reduc-

tions over time, and the three conditions differed 

on outcomes ANCOVA, F(2,143) = 3.75, p = .03, 

partial η²= .050. Here, however, the RT condition 

had less psychological symptoms than the 
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Table 2.  Outcome Measures for all three Conditions: Baseline, Post-treatment, and Baseline-Adjusted Post-treatment Means 

 
Outcome measure 

 

Anger Awareness 
and Expression 

Training 
(n = 50) 

 
Relaxation  

Training 
(n = 48) 

Wait-list   
Control Group 

(n = 49) 

     
Headache frequency Baseline M (SD)  

Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

10.58 (8.32) 
6.71 (7.23) 

6.58 (0.72)
a
 

-3.87 (6.87)*** 
20 (40.0%)

a
 

9.06 (5.92) 
6.42 (6.20) 

7.15 (0.74)
a
 

-2.64 (4.78)*** 
17 (35.4%)

a
 

11.37 (7.98) 
9.97 (6.39) 

9.39 (0.73)
b
 

-1.40 (6.14) 
8 (16.3%)

b
 

 
Headache severity 
 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
6.06 (1.54) 
4.64 (2.02) 

4.72 (0.27)
a
 

-1.42 (2.22)*** 
11 (22.0%)

 
 

 
6.37 (1.63) 
4.54 (1.86) 

4.51 (0.28)
a
 

-1.83 (1.97)*** 
10 (20.8%) 

 
6.45 (1.67) 
5.65 (2.07) 

5.60 (0.27)
b
 

-0.80 (2.34)* 
5 (10.2%) 

 
Headache duration 
 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
6.39 (9.13) 
5.56 (9.58) 

5.80 (1.60)
a
 

-0.84 (10.80) 
15 (30.0%)

ab
 

 
5.35 (8.17) 
2.46 (3.12) 

3.01 (1.64)
a
 

-2.89 (8.63)* 
23 (47.9%)

a
 

 
9.88 (12.02) 

12.15 (17.36) 
11.36 (1.63)

b
 

2.27 (18.23) 
11 (22.4%)

b
 

 
Headache disability 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
2.18 (1.62) 
1.24 (1.88) 

1.40 (0.30)
a
 

-0.94 (1.68)*** 
27 (54.0%)

a
 

 
2.27 (1.99) 
1.34 (2.62) 

1.46 (0.31)
a
 

-0.93 (2.18)** 
29 (60.4%)

a
 

 
3.35 (3.76) 
2.73 (2.46) 

2.44 (0.31)
b
 

-0.62 (3.71) 
13 (26.5%)

b
 

 
Psychological symptoms 

 
Baseline M (SD)  
Post-tx M (SD) 
Adj. M (SE) 
Change M (SD) 
> 50% improve n (%) 

 
1.06 (0.79) 
0.74 (0.71) 

0.75 (0.07)
a,b

 
-0.31 (0.67)** 
18 (36.0%)

ab
 

 
1.08 (0.65) 
0.64 (0.60) 

0.63 (0.07)
a
 

-0.44 (0.62)*** 
21 (43.8%)

a
 

 
1.03 (0.79) 
0.90 (0.72) 

0.91 (0.07)
b
 

-0.13 (0.48) 
10 (20.4%)

b
 

 

Note: Adjusted means were compared across the three conditions with ANCOVAs. Adjusted means or improvement fre-

quencies with different superscripts differ significantly. Change scores are the difference between baseline and post-treatment, 

and the significance of each change score was determine by a paired t-test. 

* p < .05;  ** p < .01;  *** p < . 001 

 

 

controls (ES = -0.45, p = .007), but AAET did 

not differ from RT (ES = 0.17, p = .26) or control 

(ES = -0.25, p = .11). 

Finally, analyses including only protocol ad-

herent participants who experienced all three ses-

sions in person or by audio-recording revealed 

condition differences that were stronger than 

found in the ITT analyses. For example, the con-

dition effect on headache frequency was large 

rather than moderate in size (partial η² = .121 

vs. .055 for the ITT sample). All significant con-

dition differences in outcomes reported above 

remained significant, and AAET now had signif-

icantly less psychological symptoms than con-

trols. Analyses on only those participants who 

attended all three sessions in person were strong-

er yet (headache frequency partial η² = .159), 

with the same pattern of condition differences 

(both AAET and RT improved more than con-

trols on all outcomes, but did not differ from 

each other.) 

DISCUSSION 

This study has four central findings. First, and 

most important, a brief group-based intervention 

that enhanced the awareness, experience, and 

adaptive expression of anger reduced headache-
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related outcomes (frequency, severity, duration, 

disability) after 4 weeks, and surpassed a wait-

list control. Second, a matched comparison inter-

vention that taught various relaxation skills also 

was effective in improving headache outcomes—

a finding that supports prior research (46, 47). 

Third, the two interventions differentially influ-

enced processes, including in-session arousal and 

affect valence, as well as assertiveness, alexi-

thymia, and emotional processing, which sup-

ports the proposal that these two interventions 

have different mechanisms. Fourth, despite these 

unique processes, the outcomes of the two inter-

ventions were very similar. 

We conceptualize psychological interven-

tions as falling on a continuum of emotional ex-

periencing and processing (58). At one end are 

techniques that down-regulate, minimize, or di-

rectly attenuate negative emotions and arousal. 

Relaxation training by progressive muscle re-

laxation, controlled breathing, and distraction 

exemplifies this approach, as do techniques such 

as cognitive reappraisal or reframing, engaging 

in pleasant activities, and logical problem solving. 

Such approaches have the greatest empirical 

support for various chronic pain disorders, in-

cluding headaches, and are front-line interven-

tions for most pain management behavioral in-

terventions (10, 11, 59). Consistent with this lit-

erature, we also found that a 3-session relaxation 

training protocol led to immediate reductions in 

arousal during sessions and improvements in 

headaches and psychological symptoms 4 weeks 

later. 

At the other end of the continuum are tech-

niques that enhance the awareness, experiencing, 

expression, and processing of negative emotions 

resulting from life stressors or psychological 

conflicts. Although emotional exposure and pro-

cessing interventions have long been documented 

as effective for anxiety and other emotional dis-

orders, there has been little investigation of such 

approaches for chronic pain. However, we found 

that a 3-session protocol that emphasized the det-

rimental effects of anger suppression and en-

couraged the awareness, experiencing, and adap-

tive expression of anger also improved outcomes, 

both over time and compared to a wait-list con-

trol group. This finding is consistent with a 

growing body of theory and research on the func-

tional nature of emotion and the potential bene-

fits that emotional awareness and expression can 

have for chronic pain disorders (60). These re-

sults also counter the generally negative conclu-

sions of two earlier studies of the effects of anger 

expression for chronic pain (43, 44). Those stud-

ies, however, had substantial limitations or dif-

ferences from ours; one was an uncontrolled trial 

that examined only six women with the autoim-

mune disease, rheumatoid arthritis (47), and the 

other, a controlled study, included only 9 patients 

per condition (48). Moreover, both studies actu-

ally reported mixed rather than all negative find-

ings, with improvements following the anger ex-

pression intervention in depression, although not 

pain. 

Both the AAET and RT interventions influ-

enced processes as hypothesized. First, they had 

very different effects on immediate affect. Re-

laxation training clearly decreased arousal and 

reduced negative mood, whereas AAET in-

creased arousal and led to less reduction of nega-

tive mood. These affect changes suggest that 

these two interventions operated as proposed—

RT calms and improves mood immediately, 

whereas AAET activates emotions, thereby in-

creasing arousal. Regarding broader change pro-

cesses, both interventions increased participants’ 

self-efficacy to manage headaches, which was 

expected, given that both interventions had this 

goal. But only AAET increased assertiveness and 

emotional processing, whereas RT did not. Also, 

only AAET reduced alexithymia, a construct that 

has both trait and state components and that has 

been found to decrease in response to emotion-

oriented interventions (61, 62). Emotional ex-

pression, however, did not change significantly 

in response to AAET, although it showed the ex-

pected trend in analyses of those participants 

who attended all sessions. The weak effect of 

AAET on emotional expression might mean that 

this intervention operates by increasing emotion-

al awareness and processing even in the absence 

of overt emotional expression. It should be noted, 

however, that the Emotional Approach Coping 

scale typically is considered a trait measure, and 
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only one published study has reported increases 

in emotional processing or expression with an 

emotion-oriented intervention (63); thus further 

study of how this measure responds to interven-

tions is needed.  

How is it, then, that the two interventions had 

different processes but generally equivalent 

health outcomes? The finding that different in-

terventions have comparable outcomes is very 

common in the psychological treatment literature; 

this so-called “dodo bird” effect has been dis-

cussed extensively (48). We do not think that 

common explanations for this pattern, such as 

insufficient sample size, lack of treatment fidelity, 

therapist effects, or insensitive outcome 

measures, led to the outcome equivalence of the 

two interventions in this study. Rather, we think 

that there are three possible explanations. 

First, common factors, such as participating 

in an intervention, obtaining social support, re-

ceiving a plausible rationale for change, learning 

new skills, and practicing new behaviors might 

lead to equivalent outcomes. Indeed, in this study, 

both interventions led to comparable increases in 

self-efficacy to manage headaches, which is a 

very robust change mechanism (64). Ruling out 

many of these common factors would have re-

quired a well-designed active control condition, 

which, for example, might have met in groups 

for the same amount of time and received basic 

education or engaged in some novel counter-

theoretical intervention.  

Second, different change processes can yield 

equivalent outcomes if there are different routes 

to the same goal. Perhaps stress is reduced—and 

headaches improved—by both arousal reduction 

and emotional processing pathways. Unfortu-

nately, we did not include more sensitive 

measures of stress responses nor repeat them dur-

ing the intervention to determine whether there 

were different, specific processes leading to the 

same outcome of stress reduction.  

Third, nearly half of the participants in each 

intervention improved clinically, but it is possi-

ble that different subgroups of participants re-

sponded to each intervention. Such subgroup re-

sponses would be diluted in the larger pool, re-

sulting in treatment equivalence. It was likely 

that only some participants were in need of, open 

to, and able to benefit from each intervention. 

Individual differences, or patient factors, are in-

creasingly recognized as influencing differential 

treatment outcomes (65), and we have proposed 

that emotional awareness and expression inter-

ventions are ideal for those people who have 

emotional stress or conflict, are able to recognize 

and value negative emotions, but inhibit them 

due to internal fears or external contingencies 

(66). Anecdotally, we observed that some partic-

ipants found AAET to be empowering and free-

ing, as they accepted the legitimacy of their an-

ger and began to tell others of their needs or 

opinions, or declined requests, or no longer cried 

or were passive in key relationships. Yet, not all 

participants responded positively; for example, a 

female hockey player who did not benefit from 

AAET noted that she “has no trouble being an-

gry,” but that she has difficulty opening up to 

others or being vulnerable. This suggests that an 

exclusive focus on anger awareness and expres-

sion is not relevant to people who need help ex-

pressing the connecting or vulnerable emotions 

of sadness, guilt, or love. With respect to RT, 

many participants reported enjoying the exercises, 

which allowed them to “take a break” from and 

feel less worried about schoolwork and other 

stressors. It is not clear what types of people 

might uniquely benefit from RT, but it is likely 

that some people do not—perhaps those who 

have trouble engaging in the exercises, dropping 

their guard, or whose emotional issues are so 

substantial that relaxation is insufficient. Future 

analyses of these data will test baseline modera-

tors of the effects of both interventions as well as 

examine how changes in the process measures 

predict changes in outcomes. 

Limitations 

There are several limitations of the study, in ad-

dition to those noted above. First, the use of a 

college student sample limits generalizability; we 

do not know the effects of AAET on patients in 

clinical care, who are typically older and have 

longstanding, more disabling headaches. We did, 

however, screen thousands of students to identify 
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our sample, which had a mean headache fre-

quency and pain level that were clinically sub-

stantial, and participants expressed interest in 

stress management to reduce headaches, suggest-

ing that these participants are similar to clinical 

patients in many ways. Nonetheless, clinic pa-

tients may be in greater need of AAET, and their 

openness and response to it need to be studied. 

Second, we did not obtain diagnostic information 

about headaches, so our findings apply to a 

mixed headache sample. It would have been bet-

ter to distinguish among types of headaches (e.g., 

migraine, tension-type, or both) and determine 

whether the findings apply broadly, or only to 

certain types. Third, all outcome measures were 

retrospective self-reports, but it would have been 

preferable to assess headache variables prospec-

tively, such as with daily diaries. Finally, a long-

er follow-up period would have also been helpful 

to ascertain the effects of the treatment over time. 

We hypothesize that effects of AAET in particu-

lar might grow over time, as participants make 

continued shifts in how they experience and ex-

press their emotions and interact more genuinely 

with others. 

Theoretical and Clinical Implications 

This study suggests that enhancing the awareness 

and adaptive expression of anger can be an effec-

tive intervention, at least for young adults with 

headaches. This finding has substantial implica-

tions and raises questions for both practice and 

research. Although the dominant intervention for 

chronic pain and headaches has been the use of 

various techniques to attenuate negative emo-

tions and physiological arousal, the current find-

ings suggest that the opposite is also helpful. 

Purposely reversing the suppression or avoidance 

of negative emotions, particularly anger, in situa-

tions where anger is the appropriate and adaptive 

emotion, can be helpful rather than harmful. This 

is consistent with an emerging body of literature 

that views emotions and emotional processes as 

informative, motivational, and adaptive; and not 

just as unfortunate consequences of maladaptive 

coping, needing “management” or “regulation.” 

We hope that research will continue to explore 

the value of emotional processing interventions 

for headaches and other chronic pain disorders.  

This study also raises clinical questions. The 

current study provides no evidence that an anger 

awareness and expression approach is to be pre-

ferred to an arousal reduction approach like RT, 

which was equivalent to AAET on outcomes. 

Furthermore, RT has more attractive immediate 

effects than does AAET—greater calmness and a 

more positive mood—which likely will lead to 

greater participation in and adherence to RT than 

AAET. We suspect that certain types of patients 

will be helped preferentially by an anger aware-

ness and expression approach, such as those with 

unresolved victimization and excessive inhibition 

of anger, but we currently have no evidence-

based indicators or predictors to guide such in-

tervention selection. Clearly research is needed 

on relevant patient characteristics as treatment 

moderators. It also may be the case that these 

seemingly different approaches could be inte-

grated or combined. For example, the transtheo-

retical model of change suggests that interven-

tions that enhance awareness and motivation 

should occur before those that create behavioral 

and environmental change (67). Thus, it is possi-

ble that emotional awareness and processing 

should ideally precede cognitive-behavioral 

skills training. Future studies should explore 

whether and how the two approaches might be 

best combined. 

In conclusion, this study demonstrated that an 

intervention focused on anger awareness and ex-

pression is comparable in effectiveness to RT in 

the treatment of chronic headaches. This means 

that the range of interventions for headache—and 

likely other chronic pain problems for which 

stress plays a significant role—is broader than 

we might have thought, and we encourage fur-

ther exploration of such emotional activation, 

experiencing, expression, and processing ap-

proaches to physical symptom disorders. 
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