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Abstract
Objective
Anger, depressive symptoms, and anxiety are known reactions to cancer, and suggested to
modulate pain experience. We examined the association between anger regulation, mood
and pain in 952 breast cancer patients followed for 3 years.
Methods
Preoperatively, the patients completed questionnaires about depressive symptoms (BDI),
state anxiety (STAI), anger regulation (STAXI-2), and pains in the surgical and other areas.
Experimental pain sensitivity was tested. In the follow-up, BDI and STAI were assessed at 1
and at 6 months, and at 1, 2, and 3 years after surgery. Pain in the surgical area was evaluated
during the first 7 days, and at 1 and 3 years after surgery. Pain-related disability was assessed
at 3 years after surgery. Latent profile analyses were performed to identify mood profiles, and
regression analyses to find independent predictors for mood and pain variables.
Results
Anger-inhibition and pain had associations with ongoing depressive symptoms and anxiety.
Pain-related disability was associated with high anxiety at a hazard ratio (HR) of 2.24(95%
CI1.17-4.27), with older age (HR1.07, 95% CI1.01-1.13), and with pain in the surgical area
(HR3.04, 95% CI2.41-3.85), but not with anger variables. Any relationship between anger
regulation and pain intensity disappeared after controlling for age and mood.
Conclusions
Different forms of pain are important to recognize and treat to support breast cancer patients’
psychological well-being. Anger-inhibition could be a target for psychotherapeutic
intervention, to help with ongoing mood symptoms. The relationship between anger
regulation and pain is not straightforward.
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Background
The quality of life of cancer survivors has become an important issue as improvements in
cancer treatments have increased the survival rates (1). Both depression and anxiety are wellrecognized reactions to a breast cancer diagnosis (2). Feelings of anger are also natural in
connection with serious conditions such as cancer and pain (3). Anger regulation, referring to
how a person usually behaves when feeling angry, is thought to be a fairly stable trait (4).
Anger-inhibition (anger-in) reflects a tendency to suppress angry feelings, whereas expression
of anger (anger-out) reflects the opposite tendency. Previous studies suggest that anger
regulation interrelates with quality of life (5,6), somatic wellbeing (5,7,8), and pain (9,10).
Persistent pain after breast cancer treatments is common. Approximations of the prevalence
vary from 14% to 60%(11,12). Systematic risk factors have been found to include, for example,
anxiety, radiotherapy, more invasive surgery, and greater preoperative and acute
postoperative pain (11,12).
Research suggests that there is an association between anger regulation and both acute and
chronic pain (9,10,13-15). Compared with anger-in, anger-out has been reported to have a
more independent effect on pain (14-16). However, negative findings also exist (16-18).

Pain experience consists of cognitive, affective, and physiological mechanisms, and anger
regulation is thought to influence pain experience through all of these (14,19-22). The
connection between anger-out and pain has been suggested to be mediated by, e.g. increased
muscle reactivity (23), activation of the sympathetic nervous system (14), and endogenous
opioid system dysfunction (20). Anger-in is thought to be associated with generalized negative
affect, which would also mediate its influence on pain and especially on coping behavior
(3,21). In a previous study in which we used a machine-learning-approach to identify factors
that associate with persistent pain after breast cancer surgery, we found that higher anger-in
was associated with pain intensity at 3 years after surgery (13).

The aim of the current study was to analyze the association of anger regulation with mood
and pain more thoroughly in a large breast cancer cohort. Two dimensions of mood,
depressive symptoms and state anxiety, were subjected to latent profile analyses to derive
mood profiles. The more specific aims were: First, to examine whether we could recognize
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latent mood profiles in the 3-year follow-up and to discover if anger regulation is associated
with persistent depressive symptoms and anxiety; the second aim was to examine the role of
anger regulation in the experience of both experimental and clinical acute pain intensity; the
third aim was to study whether mood and anger regulation associate with pain-related
disability.
Better understanding of the role of psychological characteristics behind unfavorable coping
and pain, and on the other hand, of the role of pain in mood could help in the development
of more specific interventions to support breast cancer survivors.

Methods
Patients
The Coordinating Ethics Committee of the Helsinki University Hospital approved the study
protocol (136/E0/2006). Women aged 18 to 75 years, having histologically-proven newlydiagnosed invasive breast cancer (T1-4N0-3M0) were recruited at the Breast Surgery Unit
of the Helsinki University Hospital between 08/2006 and 12/2010. The surgical procedure
was either modified radical mastectomy or breast-conserving surgery, each with either
sentinel node biopsy, axillary lymph node dissection, or both. Women who had oncoplastic
breast-conserving procedures and immediate reconstruction surgery were excluded from
the study. Women who had breast reconstruction within the past 12 months were excluded
from the follow-up analyses.
Background and cancer-related information
Age was recorded and body mass index (BMI) was measured preoperatively. After surgery, the
patients’ records were reviewed for the type of surgery. The type of surgery in the axilla was
included in the acute pain regression analyses as a covariate because it was demonstrated to
influence pain intensity in our earlier studies (11,25). The presence of metastases and/or
recurrences related to primary breast cancer, other cancers, and metastases and/or
recurrences related to other cancers were searched for in the patient records and the data
were coded as a categorical variable “cancer status” (0=no incidence, 1=at least one
incidence). This categorical variable was used as a covariate in multivariate analyses. Each type
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of adjuvant treatment received (radiotherapy, chemotherapy, endocrine therapy) was coded
as a categorical variable (yes/no).
Anger regulation, depressive symptoms, and anxiety
The Anger Expression Inventory (STAXI-2)(4) was used to assess anger regulation. The patients
were asked to answer the inventory twice, before and at 6 months after surgery. The Beck
Depression Inventory was used (BDI)(26) to measure depressive symptoms, and the StateTrait Anxiety Inventory (STAI)(27) to evaluate the intensity of state anxiety. Both inventories
were administered preoperatively, and after the surgery at 1 month, and at 6, 12, 24, and 36
months (see online supplemental materials for more detailed description of these
measurements).
Pre- and postoperative pain and experimental pain
To assess pre- and postoperative pain in the surgical area, the patient was asked to report
the current intensity of pain on a Numerical Rating Scale (NRS) from 0 to 10(0=not at all,
10=the worst pain imaginable). Pain was recorded for three separate regions: the breast,
the axilla, and the upper arm. The highest rating in any one of these locations was used as
an indication of pain intensity (“worst pain”). Pain in these areas was asked preoperatively,
on days 1-7 postoperatively, and at 12 and 36 months after the surgery. The average for the
first week of pain ratings was calculated. The presence of possible preexisting chronic pain
conditions (e.g., fibromyalgia, headaches) was asked before surgery with categorical yes/no
questions.
Experimental cold and heat pain tests were performed 1 to 3 days before surgery (see
online supplemental materials for further details).
Pain-related disability
At 3 years after the primary operation the patients evaluated on an NRS from 0 to 10 “if,
and how much the pain in the surgical area (the breast, the axilla, and the upper arm) has
affected your life.” They, similarly, evaluated “if, and how much the pain has disturbed your
sleep.” The three surgical areas were asked separately and the highest score indicated was
used in the analyses. With a categorical yes/no question the patients were asked “have you
given up on something because of the pain in the surgical area, e.g., hobbies, work, specific
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clothing, etc.?” If a patient answered “yes” for any of the three surgical areas she was coded
as having had to give up something. A new variable “pain-related disability” was formed by
combining these three questions as follows: the answer to all questions NRS 0 to 3 or no
(no or low disability), answer to one of the questions NRS 4 to 10 or yes (moderate
disability), and answer to all of the questions NRS 4 to 10 and yes (high disability).
Statistical analyses
The test-retest validity of anger-in and anger-out was tested by using paired samples t-tests
and by estimating correlation coefficients.
To determine homogenous subgroups, latent profile analyses (LPA) with one latent variable
were run separately on different measures of depressive symptoms and anxiety. The analyses
were conducted with Mplus. The model fit was estimated by the Akaike Information Criterion
(AIC), the Bayesian information criterion (BIC), a sample-size adjusted BIC(SSABIC), and
entropy. A good-fitting model has a small AIC, BIC, and SSABIC (indicating parsimonious
models) and high entropy (indicating precision in assigning participants into appropriate
classes). To compare models with different numbers of classes, we used the Vuong–Lo–
Mendell–Rubin likelihood ratio-test.
Univariate group comparisons were performed by using univariate ANOVA and t-tests for
normally distributed variables, and U-tests and Kruskall-Wallis tests for non-normally
distributed variables.
Multivariate analyses were performed using either linear regression or binary or multinomial
logistic regression analyses depending of the outcome variable. Pain variables with significant
independent association with anger-out and anger-in were chosen for multivariate analyses.
Age, preoperative state anxiety, and depressive symptoms were set in the experimental pain
(heat pain and cold pain tolerance) and acute postoperative pain (first week average pain)
models as covariates.
Two different models were formed to find factors associating with latent mood profiles.
Goodness-of-fit and model fitting information were detected for all models. SPSS software
version 22.0 for Windows (SPSS Inc., Chicago, IL) was used to conduct group comparisons and
multivariate statistical analyses. Group comparisons were corrected using the Bonferroni
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correction.

Results
The characteristics of the patients are presented in Table 1. 1149 patients were invited to
participate. 126 declined and 23 failed to meet the study inclusion criteria. From the total
of 1000 patients, preoperative data was available from 952, and three-year follow-up from
709 patients. The detailed patient flow is presented in Figure 1, see online supplement
materials. The whole cohort of 1,000 patients has been described in detail earlier (24). The
mean value for anger-in was higher than that for anger-out (11.01vs.8.78, p<0.001).
Patients in the high anger-in group were older than patients in the low anger-in group
(58.0vs 55.0 years, p=0.010). The mean age of the group reporting high anger-out was
lower than that of those reporting low anger-out (53.7 years vs.60.6 years, p<0.001).
Anger-in and anger-out subscale scores decreased between the preoperative measurement
and those at the 6-month follow up, with means for anger-in 11.0(SD4.2) vs.
10.3(SD4.5)(t=5.60,p<0.001),
7.7(SD3.9)(t=8.7p<0.001).

and
Correlation

means

for

coefficients

anger-out
were

8.7(SD3.8)

vs.

r=0.62(p<0.001),

and

r=0.59(p<0.001), respectively.
Depressive symptoms and state anxiety
LPAs were able to assort profiles for two mood variables. There were two profiles for
depressive symptoms (low and high) and four profiles for anxiety (low, mild, moderate,
severe). The frequencies for the depressive symptom profiles were n=774(81.3%) for the low
profile and n=178(18.7%) for the high profile. For the anxiety profiles the numbers were as
follow: low, n=282(29.7%); mild, n=431(45.3%); moderate, n=179(18.8%); and severe,
n=59(6.2%).
The mean ages in the low and high depressive symptom groups were similar, being 57.3(SD
9.3) and 56.1(SD 9.8) with t=1.47(p=0.144), respectively. There were modest differences in
age between the anxiety profile groups, with means of 57.9(SD9.0) in the low anxiety group,
57.2(SD9.3) in the mild anxiety group, 55.5(SD10.1) in the moderate anxiety group, and
59.0(SD56.7) in the severe anxiety group (F=2.6, p=0.050).
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Table 2 displays the results of the binary logistic regression analyses where the outcome
variable was depressive symptom group. Nagelkerke’s r² for the preoperative model was
pseudo r²=0.13 and for the follow-up model pseudo r²=0.25.
Table 3 displays the results of the multinominal regression analyses for anxiety. Nagelkerke’s
r² for the preoperative model was pseudo r²=0.15, and for the follow-up model was pseudo
r²=0.25
Anger regulation and pain intensity
Preoperative chronic pain of any kind was not associated with either anger-out (8.87[SD3.8]
vs. 8.49[3.8], p=0.186) or anger-in (10.95[SD4.3] vs. 11.17[SD4.2], p=0.498). Neither was
preoperative pain in the surgical area associated with anger-out (8.74[SD3.8] vs 9.3[SD3.9],
p=0.281) or anger-in (11.02[SD4.2] vs. 10.92[SD5.0], p=0.861).
Experimental cold pain tolerance was not associated with either anger-out (p=0.827) or angerin (p=0.090). Experimental heat pain intensity had a univariate association with anger-out
(r2=0.07, p= 0.030) and anger-in (r2=0.08, p=0.020). After controlling for depressive symptoms
and state anxiety in a linear regression model, the independent effect of anger-in on heat pain
was no longer statistically significant (p=0.214). Age did not have an effect on the association.
Anger-in was not associated with the mean pain intensity for the postoperative first week
(p=0.938). The associations between anger-out and both heat pain and pain during the first
postoperative week were not significant after controlling for age (p=0.053 and p=0.645,
respectively).
Pain-related disability
The results on the associations between pain-related disability, depressive symptoms, state
anxiety, anger regulation, and pain are presented in Table 4. Nagelkerke’s r² for the model was
pseudo r²= 0.426.

Discussion
The relationship between anger regulation, mood and pain among breast cancer patients was
studied. We found that there was a group of patients whose depressive symptoms and anxiety
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did not diminish in a 3-year follow-up period. Furthermore, we confirmed an association
between anger-inhibition and pain in persistent mood symptoms. Anxiety was associated with
pain-related disability. The relationship between anger regulation and pain intensity was
affected by age and mood.
Even though anger regulation has been described to be quite stable, as far as we are aware
there are no follow-up studies on how anger regulation evolves after dramatic life experiences
like cancer diagnosis. In the present study the test-retest validity of the anger regulation scales
was not as good as expected. This may reflect the fluctuating nature of anger regulation that
varies between situations and can plausibly change over a lifetime. The preoperative situation
may be psychologically so exceptional for cancer patients that the “baseline” for trait features,
like anger-inhibition and expression that explain how a person copes with her disease should
also be measured after all primary treatments are over.
Earlier evidence that anger-in reflects negative affect and therefore overlaps with depressive
symptoms (18,21) was supported in the present study. Previous research has also revealed an
association between anger-in and depressive symptoms shortly after diagnosis in breast
cancer patients (6), but our finding of an association between anger-in and high depressive
symptoms after a long follow-up is novel. Nearly one fifth of the patients in our study reported
repeatedly over time higher scores on the depression measure. Expression of negative
emotions may be beneficial to overall health outcomes in breast cancer patients by relieving
distress(8,28). However, depression and suppression of emotions may, conversely, have an
unfavorable effect on cancer survival (29,30). Julkunen et al. reported in their study of cancer
patients that anger-in was negatively associated with perceived partner support (5). Lack of
spousal support and increased depressive symptoms may have a crucial influence on how well
a person adjusts to life with cancer.
It is commonly acknowledged that negative affect also modulates pain perception, and that
depressive symptoms and anxiety influence persistent postsurgical pain and associate with
poorer rehabilitation results (31-33). The negative role of high anxiety in perceived painrelated disability was established also in the present study. Pain and mood share many
common health-related comorbidities, for example, high BMI, smoking, and physical inactivity
(34). Therefore, women at risk for persistent pain and negative affect should be recognized
during the early phase of breast cancer treatments.
This article is protected by copyright. All rights reserved.

Previous studies have reported inconsistent results regarding the association of anger
regulation with experiences of pain (16-18). Our results suggest that anger regulation has only
a minor independent effect on pain intensity in women treated for breast cancer, and the
associations between anger-in and pain were no longer significant after controlling for mood.
This finding is in agreement with that of a previous study showing an association between
anger-in and pain in fibromyalgia patients when mood was not controlled for (35). Another
study, on patients having limb pain, demonstrated that after controlling for depressive
symptoms the association between anger-in and pain disappears (14). Burns et al.(21)
concluded in their review article that anger-in overlaps with negative affect, by which it
influences pain experience.
It has been suggested (20) that people with higher anger-out have deficient endogenous
opioid regulation that contributes to their pain experience. In the present study, higher angerout was associated with experimental pain (heat) and with higher average pain during the first
postoperative week. However, when controlling for age, this association was no longer
significant. This suggests that the relationship between anger-out, pain, and age is more
complex than previously acknowledged. The endogenous opioid system has been reported to
deteriorate with increasing age (36,37). Anger-out may therefore differently influence pain in
different age groups. The number of young patients was too small to allow a comparison of
young and older patients in the present study.

Younger patients reported more anger-out, while anger-in was more typical in older patients.
This association between anger regulation and age was also reported by Spielberger (4).
However, most previous studies examining the association between anger regulation and pain
have not controlled for age (9,14,38). The mean age of the individuals studied has usually
been much lower than in our study (14,15,17,18). However, Sayar et al.(15) reported that
anger-out was related to higher pain scores in fibromyalgia patients, even when age was taken
into account. These results may be due to the different nature of pain after breast cancer
surgery and the widespread pain of fibromyalgia. It has been suggested that the association
of anger regulation with pain is partly related to the pathophysiology of different types of pain
(14,15,22).

This article is protected by copyright. All rights reserved.

Study limitations
Some researchers suggest that the role of anger regulation is more pronounced when anger
is aroused before asking about pain(17,22). We did not investigate state-anger or its effect on
pain intensity, which may partly explain the modest effect of anger on pain in our cohort. In
the present study, the mean scores for both anger-out and anger-in were lower than in
previous studies with female cohorts (15,39) and particularly so in comparison with cohorts
that included men (14,40). Therefore, the results of the current study cannot be generalized
to groups other than breast cancer cohorts. The modest test-retest validity may also reflect
this. Due to the nature of our study, no conclusion about the causality between mood
disturbances and pain can be made.

Clinical Implications and conclusions
We showed that nearly 20% of the patients treated for breast cancer had depressive
symptoms and anxiety that persisted throughout the three-year follow-up. Our results suggest
that pain intensity and anger-inhibition are closely associated with ongoing negative mood
and that anxiety has a strong role in pain-related disability. Thus, it is important to monitor
psychological well-being at follow-up visits and to pay special attention to pain management
and psychotherapeutic interventions in these breast cancer patients.

Acknowledgements: This study was supported by grants from the Academy of Finland
(110489, 217028, 139795), Helsinki University Central Hospital Research Funds (TYH2008225,
TYH2010210, TYH2012212), the European Union Seventh Framework Program (FP7) under
grant agreement no. 602891, the Signe and Ane Gyllenberg Foundation, and the Cancer
Society of Finland (RS).

Conflicts of interest
The authors have no conflicts of interest.

Data availability

This article is protected by copyright. All rights reserved.

Dataset analyzed in this study is not publicly available. Further information about the
dataset is available from the senior author (EK) on reasonable request.

References

1. Global Burden of Disease Cancer Collaboration, Fitzmaurice C, Allen C, Barber RM,
Barregard L, Bhutta ZA, et al. Global, Regional, and National Cancer Incidence, Mortality,
Years of Life Lost, Years Lived With Disability, and Disability-Adjusted Life-years for 32 Cancer
Groups, 1990 to 2015: A Systematic Analysis for the Global Burden of Disease Study. JAMA
Oncol. 2016 Dec 3.
2. Maass SW, Roorda C, Berendsen AJ, Verhaak PF, de Bock GH. The prevalence of long-term
symptoms of depression and anxiety after breast cancer treatment: A systematic review.
Maturitas. 2015 Sep;82(1):100-8.
3. Okifuji A, Turk DC, Curran SL. Anger in chronic pain: investigations of anger targets and
intensity. J Psychosom Res. 1999 Jul;47(1):1-12.

This article is protected by copyright. All rights reserved.

4. Spielberger C, editor. State-Trait Anger Expression Inventory-2 (STAXI-2) professional
manual. Lutz, FL: Psychological Assessment Resources; 1999.
5. Julkunen J, Gustavsson-Lilius M, Hietanen P. Anger expression, partner support, and
quality of life in cancer patients. J Psychosom Res. 2009 3;66(3):235-44.
6. Lehto US, Ojanen M, Kellokumpu-Lehtinen P. Predictors of quality of life in newly
diagnosed melanoma and breast cancer patients. Ann Oncol. 2005 May;16(5):805-16.
7. Igna CV, Julkunen J, Vanhanen H. Anger expression styles and blood pressure: evidence for
different pathways. J Hypertens. 2009 Oct;27(10):1972-9.
8. Stanton AL, Danoff-Burg S, Cameron CL, Bishop M, Collins CA, Kirk SB, et al. Emotionally
expressive coping predicts psychological and physical adjustment to breast cancer. J Consult
Clin Psychol. 2000 Oct;68(5):875-82.
9. Nicholson RA, Gramling SE, Ong JC, Buenevar L. Differences in Anger Expression Between
Individuals With and Without Headache After Controlling for Depression and Anxiety.
Headache: The Journal of Head and Face Pain. 2003;43(6):651-63.
10. Kerns RD, Rosenberg R, Jacob MC. Anger expression and chronic pain. J Behav Med. 1994
Feb;17(1):57-67.
11. Meretoja TJ, Leidenius MH, Tasmuth T, Sipila R, Kalso E. Pain at 12 months after surgery
for breast cancer. JAMA. 2014 Jan 1;311(1):90-2.
12. Tait RC, Zoberi K, Ferguson M, Levenhagen K, Luebbert RA, Rowland K, et al. Persistent
Post-Mastectomy Pain: Risk Factors and Current Approaches to Treatment. J Pain. 2018
Dec;19(12):1367-83.
13. Lotsch J, Sipila R, Tasmuth T, Kringel D, Estlander AM, Meretoja T, et al. Machinelearning-derived classifier predicts absence of persistent pain after breast cancer surgery
with high accuracy. Breast Cancer Res Treat. 2018 Sep;171(2):399-411.
14. Bruehl S, Chung OY, Burns JW. Differential effects of expressive anger regulation on
chronic pain intensity in CRPS and non-CRPS limb pain patients. Pain. 2003 Aug;104(3):64754.
15. Sayar K, Gulec H, Topbas M. Alexithymia and anger in patients with fibromyalgia. Clin
Rheumatol. 2004 Oct;23(5):441-8.
16. Nisenzon AN, George SZ, Beneciuk JM, Wandner LD, Torres C, Robinson ME. The role of
anger in psychosocial subgrouping for patients with low back pain. Clin J Pain. 2014
Jun;30(6):501-9.
17. Bruehl S, Liu X, Burns JW, Chont M, Jamison RN. Associations between daily chronic pain
intensity, daily anger expression, and trait anger expressiveness: an ecological momentary
assessment study. Pain. 2012 Dec;153(12):2352-8.
18. Materazzo F, Cathcart S, Pritchard D. Anger, depression, and coping interactions in
headache activity and adjustment: a controlled study. J Psychosom Res. 2000 7;49(1):69-75.
19. Trost Z, Vangronsveld K, Linton SJ, Quartana PJ, Sullivan MJ. Cognitive dimensions of
anger in chronic pain. Pain. 2012 Mar;153(3):515-7.

This article is protected by copyright. All rights reserved.

20. Bruehl S, Burns JW, Chung OY, Quartana P. Anger management style and emotional
reactivity to noxious stimuli among chronic pain patients and healthy controls: the role of
endogenous opioids. Health Psychol. 2008 Mar;27(2):204-14.
21. Burns JW, Quartana PJ, Bruehl S. Anger inhibition and pain: conceptualizations, evidence
and new directions. J Behav Med. 2008 Jun;31(3):259-79.
22. Greenwood KA, Thurston R, Rumble M, Waters SJ, Keefe FJ. Anger and persistent pain:
current status and future directions. Pain. 2003 May;103(1-2):1-5.
23. Burns JW. Anger management style and hostility: predicting symptom-specific
physiological reactivity among chronic low back pain patients. J Behav Med. 1997
Dec;20(6):505-22.
24. Kaunisto MA, Jokela R, Tallgren M, Kambur O, Tikkanen E, Tasmuth T, et al. Pain in 1,000
women treated for breast cancer: a prospective study of pain sensitivity and postoperative
pain. Anesthesiology. 2013 Dec;119(6):1410-21.
25. Sipila RM, Haasio L, Meretoja TJ, Ripatti S, Estlander AM, Kalso EA. Does expecting more
pain make it more intense? Factors associated with the first week pain trajectories after
breast cancer surgery. Pain. 2017 Jan 27.
26. BECK AT, WARD CH, MENDELSON M, MOCK J, ERBAUGH J. An inventory for measuring
depression. Arch Gen Psychiatry. 1961 Jun;4:561-71.
27. Spielberger CD, Gorsuch RL, Lushene PR, Vagg PR, Jacobs AG, editor. Manual for the
State-Trait Anxiety Inventory (Form Y). Palo Alto: Consulting Psychologists Press, Inc.; 1983.
28. Lieberman MA, Goldstein BA. Not all negative emotions are equal: the role of emotional
expression in online support groups for women with breast cancer. Psychooncology. 2006
Feb;15(2):160-8.
29. Lehto US, Ojanen M, Dyba T, Aromaa A, Kellokumpu-Lehtinen P. Baseline psychosocial
predictors of survival in localised breast cancer. Br J Cancer. 2006 May 8;94(9):1245-52.
30. Hjerl K, Andersen EW, Keiding N, Mouridsen HT, Mortensen PB, Jorgensen T. Depression
as a prognostic factor for breast cancer mortality. Psychosomatics. 2003 Jan-Feb;44(1):24-30.
31. Meretoja TJ, Leidenius MH, Tasmuth T, Sipila R, Kalso E. Pain at 12 months after surgery
for breast cancer. JAMA. 2014 Jan 1;311(1):90-2.
32. Edwards RR, Dworkin RH, Sullivan MD, Turk DC, Wasan AD. The Role of Psychosocial
Processes in the Development and Maintenance of Chronic Pain. J Pain. 2016 Sep;17(9
Suppl):T70-92.
33. Hinrichs-Rocker A, Schulz K, Jarvinen I, Lefering R, Simanski C, Neugebauer EA.
Psychosocial predictors and correlates for chronic post-surgical pain (CPSP) - a systematic
review. Eur J Pain. 2009 Aug;13(7):719-30.
34. Igna CV, Julkunen J, Vanhanen H, Keskivaara P, Verkasalo M. Depressive symptoms and
serum lipid fractions in middle-aged men: physiologic and health behavior links. Psychosom
Med. 2008 Nov;70(9):960-6.

This article is protected by copyright. All rights reserved.

35. van Middendorp H, Lumley MA, Moerbeek M, Jacobs JW, Bijlsma JW, Geenen R. Effects
of anger and anger regulation styles on pain in daily life of women with fibromyalgia: a diary
study. Eur J Pain. 2010 Feb;14(2):176-82.
36. Edwards RR, Fillingim RB, Ness TJ. Age-related differences in endogenous pain
modulation: a comparison of diffuse noxious inhibitory controls in healthy older and
younger adults. Pain. 2003 Jan;101(1-2):155-65.
37. Lariviere M, Goffaux P, Marchand S, Julien N. Changes in pain perception and descending
inhibitory controls start at middle age in healthy adults. Clin J Pain. 2007 Jul-Aug;23(6):50610.
38. Bruehl S, Chung OY, Burns JW, Biridepalli S. The association between anger expression
and chronic pain intensity: evidence for partial mediation by endogenous opioid
dysfunction. Pain. 2003 Dec;106(3):317-24.
39. Amir M, Neumann L, Bor O, Shir Y, Rubinow A, Buskila D. Coping Styles, Anger, Social
Support, and Suicide Risk of Women with Fibromyalgia Syndrome. . 2000;8(3):7-20.
40. Estlander AM, Knaster P, Karlsson H, Kaprio J, Kalso E. Pain intensity influences the
relationship between anger management style and depression. Pain. 2008 Nov
30;140(2):387-92.

This article is protected by copyright. All rights reserved.

Table 1. Patient Characteristics
N
952
952

Min
28
16

Max
75
42.8

Mean
57.1
25.5

SD
9.4
4.3

Median
58
24.8

951

0

8

1.2

1.4

1

546

0

10

5.3

2.1

5

Experimental pain, heat (NRS)

943

0

10

3.5

2.4

3

Cold pain tolerance (seconds)

870

5

90

45.8

29.3

37

Worst pain during the 1st week (NRS)

952

0

9.4

2.6

1.8

2.3

Worst pain at 12 months (NRS)

845

0

10

1.6

1.9

1

Worst pain at 36 months (NRS)

709

0

10

1.4

1.8

1

Anger-inhibition (anger-in)
Low (≤ 7-11)
High (12- ≥16)
Anger-expression (anger-out)
Low (≤ 5-9)
High (10- ≥14)
Preoperative chronic pain
Yes
No

947
520
427
946
466
480
952
232
720

0

24

11.0

4.2

11

0

21

8.8

3.8

9

%
24.3
75.6

528
424

55.5
44.5

Yes

698

73.6

No

250

26.4

546

57.4

406

42.6

641
311

67.3
32.7

Age
BMI§
Preoperative pain intensity in the
surgical area (NRS¶)
Preoperative expectation of intensity of
acute postoperative pain (NRS)

Type of surgery (axilla)
SNB# only
ALNDŧ
Radiotherapy

Chemotherapy
Yes
No
Endocrine Therapy
Yes
No

Abbreviations: §BMI=Body Mass Index; ¶NRS=Numerical Rating Scale (0-10); #SNB=Sentinel Node Biopsy;
ŧALND=Axillary Lymph Node Dissection; SD=Standard Deviation.
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Table 2. The Associations of Age, Anger Regulation, and Pain With
Persistent Depressive Symptoms
Preoperative
Age
Anger-out
Anger-in
Chronic pain
Preoperative pain
(surgical area)
Follow-up
Age
Anger-out at 6 months
Anger-in at 6 months
Chronic pain
Worst pain at 12
months
Cancer status

df
1
1
1
1
1

HR
0.98
1.01
1.15
1.90
1.24

95% CI¶
Sig.
0.96
1.00 0.044
0.96
1.06 0.737
1.10
1.20 <0.001
1.30
2.78 0.001
1.11
1.39 <0.001

1
1
1
1

0.99
1.02
1.26
1.50

0.97
0.96
1.20
0.96

1.01 0.385
1.07 0.582
1.32 <0.001
2.35 0.077

1
1

1.22
1.76

1.11
0.84

1.35 <0.001
3.65 0.132

The outcome variable is the latent profile grouping(low/high) for
depressive symptoms. The reference category is low depressive
symptoms. ¶CI=confidence interval.
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Table 3. The Associations of Age, Anger Regulation, and Pain with Persistent Anxiety
df HR
95% CI¶
Sig.
Preoperative
Mild
1 0.99
0.97
1.01
0.280
Age
1 1.03
0.99
1.08
0.162
Anger-out
1 1.11
1.07
1.16 <0.001
Anger-in
Chronic pain
1 1.05
0.71
1.54
0.813
Preoperative pain
1 1.36
1.19
1.56 <0.001
(surgical area)
Moderate
1 0.97
0.95
0.99
0.006
Age
1 1.04
0.99
1.10
0.135
Anger-out
1 1.18
1.12
1.24 <0.001
Anger-in
Chronic pain
1 0.57
0.36
0.90
0.016
Preoperative pain
1 1.57
1.35
1.82 <0.001
(surgical area)
Severe
1 0.97
0.94
1.01
0.116
Age
1 1.02
0.95
1.11
0.574
Anger-out
1 1.27
1.18
1.37 <0.001
Anger-in
Chronic pain
1 0.71
0.36
1.40
0.324
Preoperative pain
1 1.22
0.96
1.54
0.101
(surgical area)
Follow-up
Mild
1 1.00
0.98
1.02
0.883
Age
1 1.06
1.01
1.11
0.030
Anger-out at 6 months
1 1.14
1.09
1.19 <0.001
Anger-in at 6 months
1 0.99
0.64
1.52
0.965
Chronic pain
Worst pain at 12
1 1.22
1.09
1.36
0.001
months
1 0.43
0.18
0.99
0.047
Cancer status
Moderate
1 0.98
0.95
1.00
0.072
Age
1 1.10
1.03
1.17
0.003
Anger-out at 6 months
1 1.29
1.22
1.37 <0.001
Anger-in at 6 months
1
0.70
0.41
1.19
0.185
Chronic pain
Worst pain at 12
1 1.37
1.20
1.56 <0.001
months
1 0.41
0.15
1.11
0.079
Cancer status
Severe
1 1.00
0.96
1.04
0.884
Age
1 1.08
0.99
1.18
0.088
Anger-out at 6 months
1 1.43
1.31
1.56 <0.001
Anger-in at 6 months
1 1.15
0.50
2.64
0.748
Chronic pain
Worst pain at 12
1 1.42
1.19
1.70 <0.001
months
1 0.39
0.09
1.66
0.202
Cancer status
The outcome variable is the latent profile grouping for state anxiety(low/mild
/moderate/severe). The reference category is low state anxiety. ¶CI=Confidence
Interval.
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Table 4. The Associations of Age, Pain, Anger Regulation, and Mood with Pain-Related
Disability.
Moderate disability

High disability

Age
Anger-out
Anger-in
Depressive symptoms
(low/high)
Anxiety
(low/mild/moderate/severe)
Chronic pain
Worst pain at 36 months
Cancer status
Age
Anger-out
Anger-in
Depressive symptoms
(low/high)
Anxiety
(low/mild/moderate/severe)
Chronic pain
Worst pain at 36 months
Cancer status

df
1
1
1
1

HR
0.99
0.98
1.04
1.59

95% CI¶
0.96 1.02
0.91 1.06
0.97 1.12
0.64 3.94

Sig.
0.542
0.652
0.304
0.316

1

1.39

0.89

2.17 0.149

1
1
1
1
1
1
1

0.62
1.84
0.79
1.07
1.01
0.94
1.58

0.33
1.56
0.24
1.01
0.89
0.85
0.45

1.16
2.15
2.55
1.13
1.13
1.04
5.52

1

2.24

1.17

4.27 0.015

1
1
1

0.31
3.04
1.26

0.13
2.41
0.22

0.78 0.012
3.85 <0.001
7.24 0.795

0.133
<0.001
0.687
0.026
0.935
0.229
0.478

Results of multivariate logistic regression analyses. The reference category is no or low painrelated disability. ¶CI=Confidence Interval.
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