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Abstract

Context—The most common adverse effects from neurotoxic chemotherapy are chemotherapy-
induced neuropathy (CIPN), hearing loss, and tinnitus. While associations between perceived
stress and persistent pain, hearing loss, and tinnitus are documented, no studies have examined
these associations in cancer survivors who received neurotoxic chemotherapy.

Objectives—In this cross-sectional study, we evaluated for associations between perceived stress
and the occurrence of CIPN, hearing loss, and tinnitus, in 623 adult cancer survivors who received
platinum and/or taxane compounds.

Methods—Survivors completed self-report measures of hearing loss, tinnitus, and perceived
stress (i.e., Impact of Events Scale-Revised (IES-R)). Separate logistic regression analyses were
done for each neurotoxicity to evaluate whether each of the IES-R subscale (i.e., intrusion,
avoidance, hyperarousal) and total scores made a significant independent contribution to
neurotoxicity group membership.

Results—Of the 623 survivors in this study, 68.4% had CIPN, 34.5% reported hearing loss, and
31.0% reported tinnitus. Older age, higher body mass index, poorer functional status, being born
prematurely, cancer diagnosis, and higher intrusion (p=.013), hyperarousal (p=.014), and total (p=.
047) IES-R scores were associated with CIPN. Older age, being male, poorer functional status, a
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worse comorbidity profile, and a higher IES-R hyperarousal (p=.007) score were associated with
hearing loss. Being male, having less education, a worse comorbidity profile, and a higher IES-R
hyperarousal (p=.029) score were associated with tinnitus.

Conclusion—These findings suggest that increased levels of perceived stress are associated with

the most common chemotherapy-induced neurotoxicities.
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stress; chemotherapy; peripheral neuropathy; hearing loss; tinnitus; cancer survivor

INTRODUCTION

“Stress” is a common, albeit ill-defined, human experience that can have significant negative
effects on physical and emotional well-being.! Physiologically, stress is a process of
increased arousal with the goal of maintaining homeostasis. The acute response to a stressor
involves the activation of and interactions among sensory, autonomic, endocrine, and
immune systems. This short term response is adaptive and has numerous health benefits.1-3
However, long-term stress, without sufficient recovery, can lead to numerous health
consequences including: depression,*~7 anxiety,5:8-10 chronic pain,11-14 hearing loss,15-17
and tinnitus,15:18-22

The diagnosis and treatment of cancer is a stressful experience for most patients.8:23-25 High
levels of stress can persist into survivorship as a result of unrelieved symptoms,8.25-27 fears
of disease recurrence,28-31 and financial problems.32-34 Some survivors report stress-related
symptoms including: hyperarousal, emotional numbness, intrusive thoughts, and nightmares.
These stress-related symptoms have a negative impact on survivors’ overall health status,
their ability to function, their mood, and their quality of life (QOL).3536

Three of the most common adverse effects of neurotoxic chemotherapy that persist into
survivorship are chemotherapy-induced neuropathy (CIPN),26:37 hearing loss,38-49 and
tinnitus.3841-43 Approximately 30% to 70% of survivors experience CIPN.#445 While less
well studied, occurrence rates for hearing loss and/or tinnitus range from 20% to 40%.38:41

A growing body of evidence suggests that perceived stress can trigger the development of, as
well contribute to the persistence of musculoskeletal pain and headache.11-14 In addition,
stress may be a common underlying risk factor for persistent tinnitus.1>18-22 Of note,
increased stress exacerbates both persistent pain#6-47 and tinnitus*8:49 and evidence suggests
that patients with these conditions have alterations in autonomic processing. In terms of
hearing loss, most of the studies have focused on the deleterious effects of noise.59-°1 While
less is known about the effect of perceived stress on the auditory system, recent work
suggests that chronic stress is harmful to hearing and that normal functioning of the
hypothalamic-pituitary-adrenal (HPA) axis is necessary for healthy hearing.16:52 In addition,
one needs to consider that persistent pain, hearing loss, and tinnitus are stressful to an
individual because they have a negative impact on social interactions.>3-27 For example,
individuals with hearing loss and/or tinnitus have difficulty engaging in conversations with
colleagues and friends in a noisy environment.
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While a growing body of literature has demonstrated associations between stress and
persistent pain,}1-14 hearing loss,>%5! and tinnitus,*84° no studies were found that examined
these associations in cancer survivors who received neurotoxic chemotherapy. In this cross-
sectional study, in a sample of 623 adult cancer survivors who received either a platinum
and/or a taxane compound, we conducted a preliminary evaluation of the associations
between perceived stress and the occurrence of CIPN, hearing loss, and tinnitus.

METHODS

Survivors and Settings

The methods for the larger study which was designed to evaluate for differences in
subjective and objective characteristics associated with CIPN are described in detail
elsewhere.37 In brief, survivors with and without CIPN were recruited from throughout the
San Francisco Bay area. Survivors in the CIPN group were included if they: had received a
platinum and/or a taxane compound; had completed their course of chemotherapy =3 months
prior to enrollment; reported changes in sensation and/or pain in their feet and/or hands of
>3 months duration following the completion of chemotherapy; had a rating of =3 ona 0 to
10 numeric rating scale (NRS) for any one of the following sensations from the Pain
Qualities Assessment Scale (i.e., numb, tender, shooting, sensitive, electrical, tingling
radiating, throbbing, cramping, itchy, unpleasant);58:59 and if they had pain associated with
the CIPN, had an average pain intensity score in their feet and/or hands of =3 ona 0 to 10
NRS. Survivors without CIPN were included if they: had received a platinum and/or a
taxane compound; had completed their course of chemotherapy =3 months prior to
enrollment; and did not have persistent changes in sensation and/or pain in their hands or
feet at the time of enrollment.

Survivors with and without CIPN were excluded if they had: peripheral vascular disease,
vitamin B12 deficiency, thyroid dysfunction, HIV neuropathy, another painful condition that
was difficult for them to distinguish from their CIPN, a hereditary sensory or autonomic
neuropathy (60), and/or a hereditary mitochondrial disorder.51 A detailed patient history was
obtained to evaluate for the presence of these conditions. Of the 1450 survivors who were
screened, 754 were enrolled and 623 completed the self-report questionnaires and the study
visit. This study was approved by the Committee on Human Research at the University of
California, San Francisco.

Study Procedures

Research nurses screened and consented the survivors over the phone; sent them the
questionnaire booklet, and asked them to complete the self-report questionnaires prior to
their study visit; and scheduled the in person assessment. At this assessment, written
informed consent was obtained, questionnaires were reviewed for completeness and
objective tests were performed.

Study Measures

Demographic and Clinical Characteristics—Survivors provided information on
demographic characteristics and completed the Karnofsky Performance Status (KPS)
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scaleb2-64 and the Self-Administered Comorbidity Questionnaire (SCQ).6%:66 Medical
records were reviewed for disease and treatment characteristics.

Hearing Loss and Tinnitus—Two items from the Functional Assessment of Therapy/
Gynecologic Oncology Group Neurotoxicity (FACT/GOG-Ntx) subscale were used to
evaluate hearing loss (i.e., I have trouble hearing) and tinnitus (i.e., | get ringing or buzzing
in my ears).%7 Each item was rated on a 0 (not at all) to 4 (very much) scale. Survivors who
reported a score of O were classified in the no hearing loss or no tinnitus groups. Survivors
who reported a score of >1 on these questions were classified into the hearing loss or tinnitus
groups.

Perceived Stress—The Impact of Event Scale-Revised (IES-R) was used to evaluate
perceived stress. The IES-R is a 22 item instrument that was used to measure distress
associated with cancer and its treatment.68:69 Patients rated each item based on how
distressing each potential difficulty was for them during the past week ‘with respect to their
cancer and its treatment’. Each item was rated on a 0 to 4 Likert scale (i.e., 0 =notatall, 1 =
a little bit, 2 = moderately, 3 = quite a bit, 4 = extremely). Three subscales were created
using the mean of the responses. These mean scores allow the user to identify the degree of
symptomatology because the subscale scores are presented on the same metric as the item
responses. A total IES-R score is created by summing the responses to the 22 items. The
three subscales evaluate the levels of intrusion (8 items), avoidance (8 items), and
hyperarousal (6 items) perceived by a patient. The total IES-R score can range from 0 to 88.
For the total IES-R score, a cut-off is set at 33, while a score between 24 and 29 is cited as a
sign of a partial PTSD and a score of =37 indicates a high presence of post-traumatic
symptomatology.’® The IES-R has well established validity and reliability.”%-72 In this study,
the Cronbach’s alphas were 0.85 for intrusion, 0.80 for avoidance, 0.81 for hyperarousal,
and 0.92 for total IER-S scores.

Data Analysis

Data were analyzed using SPSS version 23.73 Descriptive statistics and frequency
distributions were calculated for survivors’ demographic and clinical characteristics. All of
the analyses used actual values. Differences in demographic and clinical characteristics
between each of the neurotoxicity groups (i.e., no CIPN versus CIPN, no hearing loss versus
hearing loss, and no tinnitus versus tinnitus) were evaluated using Independent sample t-tests
and Chi Square analyses.

To evaluate whether each of the IES-R subscale and total scores made a significant
independent contribution to neurotoxicity group membership, separate logistic regression
analyses were done for each neurotoxicity group in which all of the demographic and
clinical characteristics that differed significantly between the groups were entered in Block 1
and the IES-R score was entered in Block 2 (i.e., to assess its unique contribution). No
adjustments were made for multiple testing.”# 7> A p-value of <.05 was considered
statistically significant.
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RESULTS

CIPN Group Membership

Of the 623 adult cancer survivors enrolled in this study, 68.4% had CIPN. Compared to
survivors without CIPN, survivors with CIPN were significantly older; had a higher BMI, a
higher SCQ score, and a lower KPS score; were more likely to be born prematurely, and
more likely to have a diagnosis of ovarian cancer, and more likely to have received a
platinum and taxane containing chemotherapy regimen (Table 1). Compared to the survivors
without CIPN, survivors with CIPN had significantly higher IES-R subscale and total scores
(Table 2). As shown in Table 3, after controlling for age, BMI, KPS score, whether or not the
survivor was born prematurely, and cancer diagnosis, while no association was found for the
IES-R avoidance scale, for each one unit increase on the IES-R intrusion, hyperarousal, and
total scales, survivors were 1.627 (p=.013), 1.834 (p=.014), and 1.020 (p=.047) times more
likely to be in the CIPN group, respectively.

Hearing Loss Group Membership

Of the 613 adult cancer survivors who completed the hearing loss item, 34.5% reported
hearing loss. Compared to survivors without hearing loss, survivors with hearing loss were
significantly older; had a higher SCQ score and a lower KPS score; and were more likely to
be male (Table 1). Compared to the survivors without hearing loss, survivors with hearing
loss had significantly higher IES-R hyperarousal and total scores (Table 2). As shown in
Table 4, after controlling for age, gender, KPS score, and SCQ score, while no associations
were found for the IES-R intrusion, avoidance, and total scores, for each one unit increase
on the IES-R hyperarousal scale, survivors were 1.569 (p=.007) times more likely to be in
the hearing loss group.

Tinnitus Group Membership

Of the 609 adult cancer survivors who completed the tinnitus item, 31.0% reported tinnitus.
Compared to survivors without tinnitus, survivors with tinnitus had significantly fewer years
of education, a higher SCQ score, were more likely to be male, and were more likely to have
another type of cancer (i.e., compared to breast, colon, lung, and ovarian), and more likely to
have received a platinum containing chemotherapy regimen (Table 1). Compared to the
survivors without tinnitus, survivors with tinnitus had significantly higher IES-R
hyperarousal scores (Table 2). As shown in Table 5, after controlling for gender, years of
education, and SCQ score, while no associations were found for the IES-R intrusion,
avoidance, and total scores, for each one unit increase on the IES-R hyperarousal scale,
survivors were 1.383 (p=.029) times more likely to be in the tinnitus group.

DISCUSSION

This study is the first to demonstrate associations between cancer survivors’ perceptions of
disease-specific stress and the occurrence of CIPN, hearing loss, and tinnitus. For all three
neurotoxicities, scores on the hyperarousal subscale of the IES-R were associated with
increased risk for having CIPN, hearing loss, or tinnitus. Given the cross-sectional nature of
this study, the causal relationships between perceived stress and these three neurotoxicities
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cannot be determined. Longitudinal studies are warranted to examine the directionality of
these associations in more detail.

With the addition of the hyperarousal items to the original IES, the IES-R was designed to
assess current subjective distress associated with specific stressful life events (i.e., in this
study, the effects of cancer and its treatment).58 The IES-R assesses three symptomatic
responses from exposure to traumatic life events, namely: intrusion, avoidance, and
hyperarousal. Intrusion is characterized by intrusive thoughts about various aspects of the
traumatic event, sequelae, or self-conceptions; disrupted sleep, and repeated visual images.
Avoidance is characterized by deliberate efforts to not think or talk about the event or to
avoid reminders of the event. Hyperarousal is characterized by anger and irritability,

jumpiness and an exaggerated startle response, difficulty concentrating, and hypervigilance.
69

In our study, higher intrusion, hyperarousal, and total IES-R scores were associated with an
increased odds of having CIPN. In fact for intrusion and hyperarousal, for each one unit
increase in these scale scores, survivors were 1.6 and 1.8 times more likely to report CIPN.
While the total IES-R scores for our survivors with CIPN did not reach the cutoff score that
is suggestive of partial PTSD, their scores are comparable to those of patients with
rheumatoid arthritis (13.4 = 14.5) but lower than those of patients with fibromyalgia (24.6
+18.9)76 or low back pain (median score 23.0).77

It should be noted that the significant associations with IES-R scores and CIPN remained
significant after controlling for additional potential sources of stress that could contribute to
the CIPN phenotype.26:78-80 First, despite relatively small number of survivors in our study
who were born prematurely, this risk factor, which is known to be a major stressful life
event,81:82 increased the odds of being in the CIPN group between 8.5 and 9.0 times. This
finding is congruent with previous reports that suggest that early life stress is associated with
the development of persistent pain.83 In addition, consistent with previous findings on stress-
induced obesity,848% a higher BMI was associated with CIPN group membership. Finally, in
the multiple logistic regression analyses, survivors with colon (OR range = 2.8 to 3.0) and
ovarian (OR range = 3.6 to 4.0) cancer were more likely to be in the CIPN group compared
to those in the “other” diagnosis group that included patients with cancers other than breast,
colon, lung, and ovarian. These increases may reflect additional stressors associated with
diagnosis-specific chemotherapy regimens (e.g., variations in cycle length, single agent
versus combination drug regimens) and/or differences in overall treatment regimen.
However, it should be noted that while in the univariate analyses, differences were found
between the two CIPN groups in the types of chemotherapy regimens received, this
characteristic did not remain significant in the multivariate analyses.

In contrast to the findings for CIPN, only the IES-R hyperarousal score was associated with
hearing loss and tinnitus. However, the odds ratios for these two outcomes were similar to
those for CIPN (i.e., for each one unit increase on this subscale, survivors were 1.6 and 1.4
times more likely to report hearing loss or tinnitus, respectively). The items included in the
hyperarousal subscale were added to the IES-R after the American Psychiatric Association
published their formal diagnostic criteria for PTSD in 1980 to capture the phenomenon of
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hypervigilance.®® The symptoms evaluated on this subscale include: irritability, anger,
jumpiness, difficulty falling asleep, difficulty concentrating, and heightened watchfulness.
Because of the cross-sectional nature of this study, the causal relationships between these
hyperarousal symptoms and each of these common chemotherapy-induced neurotoxicities
cannot be determined. In addition, it is not entirely clear why the intrusion and avoidance
subscales, as well as the total scores of the IES-R were not associated with hearing loss or
tinnitus. Additional, longitudinal research, with larger samples, may identify causal
relationships between these aspects of perceived stress and chemotherapy-induced
ototoxicity.

The demographic and clinical characteristics included in the final models differed for CIPN,
hearing loss, and tinnitus. However, the associations that were identified are consistent with
previous reports. Briefly, the occurrence of CIPN37 and hearing loss increases with age.88 In
addition, males are at increased risk for both hearing loss®’ and tinnitus.88 Finally,
individuals with a worse comorbidity profile are more likely to report hearing loss8%-9 and
tinnitus.®? 1t should be noted that in the multivariate analyses, neither cancer diagnosis nor
chemotherapy regimen were associated with hearing loss or tinnitus group membership.

While this study is the first to describe associations between disease-specific stress and -
induced neurotoxicities, several limitations warrant consideration. First, because of the
cross-sectional nature of this study, the causal relationships between stress and these three
neurotoxicities cannot be determined. Prospective, longitudinal studies, that enroll patients
prior to the initiation of chemotherapy, are warranted to determine the relationships between
subjective and objective measures of stress and the development of CIPN, hearing loss, and
tinnitus. Second, in this study, the characterization of hearing loss and tinnitus were based on
self-report. While patients’ self-report of hearing problems is acceptable, 92 future studies
need to do a detailed characterization of ototoxicity in cancer survivors. In addition, we did
not assess whether these survivors had hearing loss and/or tinnitus prior to the initiation of
chemotherapy. Prospective studies are needed to evaluate pretreatment levels of all three
neurotoxicities and the time to onset of each toxicity relative to the other two. Given the
evidence that early life stress predisposes to the development of chronic pain,83 future
studies should obtain self-reports on cumulative life stress using measures like the Life
Stressor Checklist-Revised.93 In addition, prospective studies are needed to evaluate the
impact of cumulative life stress on the development of chemotherapy-induced
neurotoxicities. While the IES-R has excellent psychometric properties, future studies
should include a battery of biomarkers of stress.% In combination with longitudinal
evaluations of chemotherapy-induced neurotoxicities and reports of perceived stress, the use
of biomarkers will allow for an exploration of the causal mechanisms that underlie CIPN,
hearing loss, and tinnitus in oncology patients who receive neurotoxic chemotherapy.

Acknowledgments

This study was funded by the National Cancer Institute (NCI, CA151692). Dr. Miaskowski is supported by a grant
from the American Cancer Society and NCI (CA168960). This project was supported by the National Center for
Advancing Translational Sciences, National Institutes of Health, through UCSF-CTSI Grant Number UL1
TRO00004. Its contents are solely the responsibility of the authors and do not necessarily represent the official
views of the NIH. Recruitment was facilitated by Dr. Susan Love Research Foundation’s Army of Women®
Program.

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miaskowski et al. Page 8

References

1. Fink, G. Stress, Definitions, Mechanisms, and Effects Outlined: Lessons from Anxiety. In: Fink, G.,
editor. Stress: Concepts, Cognition, Emotion, and Behavior. London, England: Elsevier; 2016. p.
3-11.

2. McEwen BS, Gray JD, Nasca C. 60 YEARS OF NEUROENDOCRINOLOGY: Redefining
neuroendocrinology: stress, sex and cognitive and emotional regulation. J Endocrinol. 2015;
226:T67-83. [PubMed: 25934706]

3. Chapman CR, Tuckett RP, Song CW. Pain and stress in a systems perspective: reciprocal neural,
endocrine, and immune interactions. J Pain. 2008; 9:122-145. [PubMed: 18088561]

4. Dean J, Keshavan M. The neurobiology of depression: An integrated view. Asian J Psychiatr. 2017;
27:101-111. [PubMed: 28558878]

5. Kim YK, Won E. The influence of stress on neuroinflammation and alterations in brain structure and
function in major depressive disorder. Behav Brain Res. 2017; 329:6-11. [PubMed: 28442354]

6. Bekhbat M, Neigh GN. Sex differences in the neuro-immune consequences of stress: Focus on
depression and anxiety. Brain Behav Immun. 2017

7. Bakusic J, Schaufeli W, Claes S, Godderis L. Stress, burnout and depression: A systematic review
on DNA methylation mechanisms. J Psychosom Res. 2017; 92:34-44. [PubMed: 27998510]

8. Reich RR, Lengacher CA, Alinat CB, et al. Mindfulness-based stress reduction in post-treatment
breast cancer patients: Immediate and sustained effects across multiple symptom clusters. J Pain
Symptom Manage. 2017; 53:85-95. [PubMed: 27720794]

9. Dirven BCJ, Homberg JR, Kozicz T, Henckens M. Epigenetic programming of the neuroendocrine
stress response by adult life stress. J Mol Endocrinol. 2017; 59:R11-R31. [PubMed: 28400482]

10. Chauvet-Gelinier JC, Bonin B. Stress, anxiety and depression in heart disease patients: A major
challenge for cardiac rehabilitation. Ann Phys Rehabil Med. 2017; 60:6-12. [PubMed: 27771272]

11. Generaal E, Milaneschi Y, Jansen R, et al. The brain-derived neurotrophic factor pathway, life
stress, and chronic multi-site musculoskeletal pain. Mol Pain. 2016:12.

12. Generaal E, Vogelzangs N, Macfarlane GJ, et al. Biological stress systems, adverse life events and
the onset of chronic multisite musculoskeletal pain: a 6-year cohort study. Ann Rheum Dis. 2016;
75:847-854. [PubMed: 25902791]

13. Generaal E, Vogelzangs N, Macfarlane GJ, et al. Reduced hypothalamic-pituitary-adrenal axis
activity in chronic multi-site musculoskeletal pain: partly masked by depressive and anxiety
disorders. BMC Musculoskelet Disord. 2014; 15:227. [PubMed: 25007969]

14. Leistad RB, Nilsen KB, Stovner LJ, et al. Similarities in stress physiology among patients with
chronic pain and headache disorders: evidence for a common pathophysiological mechanism? J
Headache Pain. 2008; 9:165-175. [PubMed: 18373156]

15. Canlon B, Theorell T, Hasson D. Associations between stress and hearing problems in humans.
Hear Res. 2013; 295:9-15. [PubMed: 22982334]

16. Hasson D, Theorell T, Liljeholm-Johansson Y, Canlon B. Psychosocial and physiological correlates
of self-reported hearing problems in male and female musicians in symphony orchestras. Int J
Psychophysiol. 2009; 74:93-100. [PubMed: 19666059]

17. Hasson D, Theorell T, Westerlund H, Canlon B. Prevalence and characteristics of hearing problems
in a working and non-working Swedish population. J Epidemiol Community Health. 2010;
64:453-460. [PubMed: 19692714]

18. Betz LT, Muhlberger A, Langguth B, Schecklmann M. Stress Reactivity in Chronic Tinnitus. Sci
Rep. 2017; 7:41521. [PubMed: 28134346]

19. Vanneste S, Plazier M, der Loo E, et al. The neural correlates of tinnitus-related distress.
Neuroimage. 2010; 52:470-480. [PubMed: 20417285]

20. Hebert S, Lupien SJ. Salivary cortisol levels, subjective stress, and tinnitus intensity in tinnitus
sufferers during noise exposure in the laboratory. Int J Hyg Environ Health. 2009; 212:37-44.
[PubMed: 18243788]

21. Heinecke K, Weise C, Schwarz K, Rief W. Physiological and psychological stress reactivity in
chronic tinnitus. J Behav Med. 2008; 31:179-188. [PubMed: 18193350]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miaskowski et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 9

Hebert S, Lupien SJ. The sound of stress: blunted cortisol reactivity to psychosocial stress in
tinnitus sufferers. Neurosci Lett. 2007; 411:138-142. [PubMed: 17084027]

Arab C, Dias DP, Barbosa RT, et al. Heart rate variability measure in breast cancer patients and
survivors: A systematic review. Psychoneuroendocrinology. 2016; 68:57-68. [PubMed: 26943345]

Haugland T, Wahl AK, Hofoss D, DeVon HA. Association between general self-efficacy, social
support, cancer-related stress and physical health-related quality of life: a path model study in
patients with neuroendocrine tumors. Health Qual Life Outcomes. 2016; 14:11. [PubMed:
26787226]

Brandao T, Schulz MS, Matos PM. Psychological adjustment after breast cancer: a systematic
review of longitudinal studies. Psychooncology. 2017; 26:917-926. [PubMed: 27440317]
Kerckhove N, Collin A, Conde S, et al. Long-term effects, pathophysiological mechanisms, and
risk factors of chemotherapy-induced peripheral neuropathies: A comprehensive literature review.
Front Pharmacol. 2017; 8:86. [PubMed: 28286483]

Lengacher CA, Reich RR, Paterson CL, et al. Examination of broad symptom improvement
resulting from mindfulness-based stress reduction in breast cancer survivors: A randomized
controlled trial. J Clin Oncol. 2016; 34:2827-2834. [PubMed: 27247219]

Dunn LB, Langford DJ, Paul SM, et al. Trajectories of fear of recurrence in women with breast
cancer. Support Care Cancer. 2015; 23:2033-2043. [PubMed: 25524004]

Koch L, Bertram H, Eberle A, et al. Fear of recurrence in long-term breast cancer survivors-still an
issue. Results on prevalence, determinants, and the association with quality of life and depression
from the cancer survivorship--a multi-regional population-based study. Psychooncology. 2014;
23:547-554. [PubMed: 24293081]

Crist JV, Grunfeld EA. Factors reported to influence fear of recurrence in cancer patients: a
systematic review. Psychooncology. 2013; 22:978-986. [PubMed: 22674873]

Simard S, Thewes B, Humphris G, et al. Fear of cancer recurrence in adult cancer survivors: a
systematic review of quantitative studies. J Cancer Surviv. 2013; 7:300-322. [PubMed: 23475398]

Zafar SY. Financial toxicity of cancer care: It's time to ilntervene. J Natl Cancer Inst. 2016:108.
Schilsky RL, Wehrwein P. Gains against cancer, but enter ‘'Financial Toxicity'. Manag Care. 2015;
24:46-7. 52-54.

Morrison C. 'Financial toxicity' looms as cancer combinations proliferate. Nat Biotechnol. 2015;
33:783-784. [PubMed: 26252117]

Hall DL, Lennes IT, Pirl WF, Friedman ER, Park ER. Fear of recurrence or progression as a link
between somatic symptoms and perceived stress among cancer survivors. Support Care Cancer.
2017; 25:1401-1407. [PubMed: 27966025]

Arnaboldi P, Riva S, Crico C, Pravettoni G. A systematic literature review exploring the prevalence
of post-traumatic stress disorder and the role played by stress and traumatic stress in breast cancer
diagnosis and trajectory. Breast Cancer. 2017; 9:473-485. [PubMed: 28740430]

Miaskowski C, Mastick J, Paul SM, et al. Chemotherapy-induced neuropathy in cancer survivors. J
Pain Symptom Manage. 2017; 54:204-218. [PubMed: 28063866]

Skalleberg J, Solheim O, Fossa SD, et al. Long-term ototoxicity in women after cisplatin treatment
for ovarian germ cell cancer. Gynecol Oncol. 2017; 145:148-153. [PubMed: 28202195]
Waissbluth S, Peleva E, Daniel SJ. Platinum-induced ototoxicity: a review of prevailing ototoxicity
criteria. Eur Arch Otorhinolaryngol. 2017; 274:1187-1196. [PubMed: 27245751]

Landier W. Ototoxicity and cancer therapy. Cancer. 2016; 122:1647-1658. [PubMed: 26859792]
Frisina RD, Wheeler HE, Fossa SD, et al. Comprehensive audiometric analysis of hearing
impairment and tinnitus after cisplatin-based chemotherapy in survivors of adult-onset cancer. J
Clin Oncol. 2016; 34:2712-2720. [PubMed: 27354478]

Hjelle LV, Bremnes RM, Gundersen PO, et al. Associations between long-term serum platinum and
neurotoxicity and ototoxicity, endocrine gonadal function, and cardiovascular disease in testicular
cancer survivors. Urol Oncol. 2016; 34:487.

Travis LB, Fossa SD, Sesso HD, et al. Chemotherapy-induced peripheral neurotoxicity and
ototoxicity: new paradigms for translational genomics. J Natl Cancer Inst. 2014:106.

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miaskowski et al.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.
63.

64.

65.

Page 10

Seretny M, Currie GL, Sena ES, et al. Incidence, prevalence, and predictors of chemotherapy-
induced peripheral neuropathy: A systematic review and meta-analysis. Pain. 2014; 155:2461—
2470. [PubMed: 25261162]

Fukuda Y, Li Y, Segal RA. A mechanistic understanding of axon degeneration in chemotherapy-
induced peripheral neuropathy. Front Neurosci. 2017; 11:481. [PubMed: 28912674]

Woda A, Picard P, Dutheil F. Dysfunctional stress responses in chronic pain.
Psychoneuroendocrinology. 2016; 71:127-135. [PubMed: 27262345]

Thieme K, Turk DC, Gracely RH, Maixner W, Flor H. The relationship among psychological and
psychophysiological characteristics of fibromyalgia patients. J Pain. 2015; 16:186-196. [PubMed:
25433166]

Ylikoski J, Lehtimaki J, Pirvola U, et al. Non-invasive vagus nerve stimulation reduces sympathetic
preponderance in patients with tinnitus. Acta Otolaryngol. 2017; 137:426-431. [PubMed:
28084177]

Vanneste S, De Ridder D. Brain areas controlling heart rate variability in tinnitus and tinnitus-
related distress. PLoS One. 2013; 8:659728. [PubMed: 23533644]

Job A, Raynal M, Kossowski M, et al. Otoacoustic detection of risk of early hearing loss in ears
with normal audiograms: a 3-year follow-up study. Hear Res. 2009; 251:10-16. [PubMed:
19249340]

Tambs K, Hoffman HJ, Borchgrevink HM, Holmen J, Engdahl B. Hearing loss induced by
occupational and impulse noise: results on threshold shifts by frequencies, age and gender from
the Nord-Trondelag Hearing Loss Study. Int J Audiol. 2006; 45:309-317. [PubMed: 16717022]
Hebert S, Paiement P, Lupien SJ. A physiological correlate for the intolerance to both internal and
external sounds. Hear Res. 2004; 190:1-9. [PubMed: 15051125]

Preminger JE, Meeks S. The influence of mood on the perception of hearing-loss related quality of
life in people with hearing loss and their significant others. Int J Audiol. 2010; 49:263-271.
[PubMed: 20233140]

Driscoll MA, Higgins DM, Seng EK, et al. Trauma, social support, family conflict, and chronic
pain in recent service veterans: does gender matter? Pain Med. 2015; 16:1101-1011. [PubMed:
25930005]

Durai M, O'Keeffe MG, Searchfield GD. The personality profile of tinnitus sufferers and a
nontinnitus control group. J Am Acad Audiol. 2017; 28:271-282. [PubMed: 28418323]

Lehane CM, Dammeyer J, Elsass P. Sensory loss and its consequences for couples' psychosocial
and relational wellbeing: an integrative review. Aging Ment Health. 2017; 21:337-347. [PubMed:
26739709]

Williams KC, Falkum E, Martinsen EW. Fear of negative evaluation, avoidance and mental distress
among hearing-impaired employees. Rehabil Psychol. 2015; 60:51-58. [PubMed: 25621920]
Jensen MP, Gammaitoni AR, Olaleye DO, et al. The pain quality assessment scale: assessment of
pain quality in carpal tunnel syndrome. J Pain. 2006; 7:823-832. [PubMed: 17074624]

Victor TW, Jensen MP, Gammaitoni AR, et al. The dimensions of pain quality: factor analysis of
the Pain Quality Assessment Scale. Clin J Pain. 2008; 24:550-555. [PubMed: 18574365]

Rotthier A, Baets J, Vriendt ED, et al. Genes for hereditary sensory and autonomic neuropathies: a
genotype-phenotype correlation. Brain. 2009

McFarland R, Turnbull DM. Batteries not included: diagnosis and management of mitochondrial
disease. J Intern Med. 2009; 265:210-228. [PubMed: 19192037]

Karnofsky, D. Performance scale. New York: Plenum Press; 1977.

Karnofsky D, Abelmann WH, Craver LV, Burchenal JH. The use of nitrogen mustards in the
palliative treatment of carcinoma. Cancer. 1948; 1:634—656.

Schnadig ID, Fromme EK, Loprinzi CL, et al. Patient-physician disagreement regarding
performance status is associated with worse survivorship in patients with advanced cancer. Cancer.
2008; 113:2205-2214. [PubMed: 18780322]

Brunner F, Bachmann LM, Weber U, et al. Complex regional pain syndrome 1--the Swiss cohort
study. BMC Musculoskelet Disord. 2008; 9:92. [PubMed: 18573212]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miaskowski et al.

66.

67.

68.

69.
70.

71.

72.

73.
74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Page 11

Cieza A, Geyh S, Chatterji S, et al. Identification of candidate categories of the International
Classification of Functioning Disability and Health (ICF) for a Generic ICF Core Set based on
regression modelling. BMC Med Res Methodol. 2006; 6:36. [PubMed: 16872536]

Huang HQ, Brady MF, Cella D, Fleming G. Validation and reduction of FACT/GOG-Ntx subscale
for platinum/paclitaxel-induced neurologic symptoms: a gynecologic oncology group study. Int J
Gynecol Cancer. 2007; 17:387-393. [PubMed: 17362317]

Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure of subjective stress.
Psychosom Med. 1979; 41:209-218. [PubMed: 472086]

Weiss, DS., Marmar, CR. The Impact of Event Scale - Revised. New York: Guilford Press; 1997.
Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event Scale -Revised.
Behav Res Ther. 2003; 41:1489-1496. [PubMed: 14705607]

Civilotti C, Castelli L, Binaschi L, et al. Dissociative symptomatology in cancer patients. Front
Psychol. 2015; 6:118. [PubMed: 25759675]

Sundin EC, Horowitz MJ. Impact of Event Scale: psychometric properties. Br J Psychiatry. 2002;
180:205-209. [PubMed: 11872511]

SPSS. IBM SPSS for Windows (Version 23). Armonk, NY: SPSS, Inc.; 2015.

Rothman KJ. No adjustments are needed for multiple comparisons. Epidemiology. 1990; 1:43-46.
[PubMed: 2081237]

Hattersley AT, McCarthy MI. What makes a good genetic association study? Lancet. 2005;
366:1315-1323. [PubMed: 16214603]

Kellogg AP, Pop-Busui R. Peripheral nerve dysfunction in experimental diabetes is mediated by
cyclooxygenase-2 and oxidative stress. Antioxid Redox Signal. 2005; 7:1521-1529. [PubMed:
16356116]

Tsuboi Y, Ueda Y, Naruse F, Ono R. The association between perceived stress and low back pain
among eldercare workers in Japan. J Occup Environ Med. 2017; 59:765-767. [PubMed:
28719460]

McCrary JM, Goldstein D, Boyle F, et al. Optimal clinical assessment strategies for chemotherapy-
induced peripheral neuropathy (CIPN): a systematic review and Delphi survey. Support Care
Cancer. 2017

Zhang X, Chen WW, Huang WJ. Chemotherapy-induced peripheral neuropathy. Biomed Rep.
2017; 6:267-271. [PubMed: 28451384]

Banach M, Juranek JK, Zygulska AL. Chemotherapy-induced neuropathies-a growing problem for
patients and health care providers. Brain Behav. 2017; 7:e00558. [PubMed: 28127506]
Mooney-Leber SM, Brummelte S. Neonatal pain and reduced maternal care: Early-life stressors
interacting to impact brain and behavioral development. Neuroscience. 2017; 342:21-36.
[PubMed: 27167085]

Vinall J, Grunau RE. Impact of repeated procedural pain-related stress in infants born very preterm.
Pediatr Res. 2014; 75:584-587. [PubMed: 24500615]

Burke NN, Finn DP, McGuire BE, Roche M. Psychological stress in early life as a predisposing
factor for the development of chronic pain: Clinical and preclinical evidence and neurobiological
mechanisms. J Neurosci Res. 2017; 95:1257-1270. [PubMed: 27402412]

Dallman MF. Stress-induced obesity and the emotional nervous system. Trends Endocrinol Metab.
2010; 21:159-165. [PubMed: 19926299]

Dallman MF, Pecoraro NC, La Fleur SE, et al. Glucocorticoids, chronic stress, and obesity. Prog
Brain Res. 2006; 153:75-105. [PubMed: 16876569]

Davis A, McMahon CM, Pichora-Fuller KM, et al. Aging and Hearing Health: The Life-course
Approach. Gerontologist. 2016; 56(Suppl 2):S256-267. [PubMed: 26994265]

Pinto JM, Kern DW, Wroblewski KE, et al. Sensory function: insights from Wave 2 of the National
Social Life, Health, and Aging Project. J Gerontol B Psychol Sci Soc Sci. 2014; 69(Suppl
2):S144-153. [PubMed: 25360015]

McCormack A, Edmondson-Jones M, Somerset S, Hall D. A systematic review of the reporting of
tinnitus prevalence and severity. Hear Res. 2016; 337:70-79. [PubMed: 27246985]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Miaskowski et al.

89.

90.

9L

92.

93.

94.

Page 12

Kim MB, Zhang Y, Chang Y, et al. Diabetes mellitus and the incidence of hearing loss: a cohort
study. Int J Epidemiol. 2016

Tan HE, Lan NSR, Knuiman MW, et al. Associations between cardiovascular disease and its risk
factors with hearing loss-A cross-sectional analysis. Clin Otolaryngol. 2017

Kim HJ, Lee HJ, An SY, et al. Analysis of the prevalence and associated risk factors of tinnitus in
adults. PLoS One. 2015; 10:e0127578. [PubMed: 26020239]

Nondahl DM, Cruickshanks KJ, Wiley TL, et al. Accuracy of self-reported hearing loss.
Audiology. 1998; 37:295-301. [PubMed: 9776206]

Wolfe, J., Kimmerling, R. Gender issues in the assessment of posttraumatic stress disorder. New
York: Guilford; 1997.

McEwen BS. Biomarkers for assessing population and individual health and disease related to
stress and adaptation. Metabolism. 2015; 64:52-S10. [PubMed: 25496803]

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



Page 13

Miaskowski et al.

(e9) ece (88) 0’12 (¥9) €'0g (18) 2'12 (86) 0°€C (59) 612 EIhle}
(on) e (zv) 00T (67) 0'6 (eg) s (sy) 901 6)9r UelieAQ
010’ 9ze (en)Te v8T’ (9)82 (en)ze sise.iu0d esimred Jueoyiubis oN (86T (t1) 9% Bun
(91) 58 (ze) 9L 9192 (ze) o8 (Tv) 96 6) 9 uojoo
(v6) L'6v (sv2) €85 (9o1) z°05 | (9€2) 6'8S (rea)evs | (TT) 28 isealg
200 sisouBeip 1soue)
168’ ®) sy (02) T's _ e _ 6)9v 61) TS 200° (92) 99 @17 Ajaanjewsaid ulog
(e zet (se) €8 (61) 0'6 (6€) 2'6 (sv) 90T (ST 92 Jaypoo1uedsiH
(zn) g9 (sT) 9¢ o1 Ly uney (zd)zs @71y oelrg
09T’ 1€6° 6es"
(T1) 8°9 (Te) 'L €neo (62) 2L (0g) 0°2 (2D 19 1d/uelsyY
(ev1) 1'sL | (6gE) L°08 (691) 108 | (91E) 8'8L (62e)z2L | (291) 228 aNYM
Aoy
100> _ (evT) 262 _ (zL€) 888 _ z10 _ (L91) 562 _ (T8e) 528 _ 2L _ (89€) 9'98 _ (6ST) 2°08 _ alewad
| @we | @w | | @we | @w | | @ww | @w |
€0’ _ we) ey _ (ze)oe _ 100> _ (9e) v _ (62)¢e _ 100> _ e ey _ (0e) 62 _ 2103s 00S
0S0° _ (8'01) 98 _ (e'01) v'98 _ 100> _ (Lo1) v'e8 _ (zor) 128 _ 100> _ (zo1)zes _ (e6) 216 _ 21005 SdM
805" _ (T'9) 8'se _ (99) 29z _ 1€ _ (6'9) ¥'92 _ (z9) 652 _ 100> _ (§9) 9'92 _ (09) 81 _ (Gw/Bx) 1ng
900’ _ (L2)6sT _ (L) 99t _ s _ (92 g9t _ (Lo vot _ 6e8’ _ (82 791 _ (92 vot _ (sreak) uoneonp3
€68° _ (€'TT) 6'65 _ (0'TT) 009 _ 100> _ (901) £'29 _ (T'T1) 985 _ €10’ _ (5°0T) 6'09 _ (e21) v'88 _ aby
(as) uesiy _ (as) uesn (as) uesiy _ (as) uesn (as) uesn _ (as) uesy
enend | (ggr=u) (ozp=u) | enrend [ (prz=y) (Top=U) enjen-d (9zv=) (L6T=U)
%0'TE %069 %G 7E %659 %189 %9°T€
SOA ON SOA ON SOA ON
snuuul] ss07] BurareaH AyredoanaN paonpul-Adessylowsyd Jns1I810RIRYD

Author Manuscript

sdnoi9 A1191X0104NaN 3yl JO yoe3 usamiag SalsLIaIdeey [ealull) pue alydesbowaq ul saguaiayig

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



Page 14

Miaskowski et al.

UOITRIASD PJepuUElS = S ‘al1euuonsand)
AIpIGIOWOD PaIaSIUILIPE-}|aS = IS JOPURIS| ALIIed = Id ‘Pasenbs Jajaw = ;LU 'SNJeIS 8OUBLLIOLISd AXSJOUIEY = SdX ‘sweiBoliy = B3 Adesaipowayd = X 1O ‘xapul ssew APog = |INE SUOBIASIGAY

(ov) z'12 (9zT) T°0E (t12) 952 | (€T1) C'8C (T€T) 8°0€ (ov) #'0z | euexer pue wnuneid ylog
100> (¥8) v (602) 6°6% 19T (96) 5's¥ (66T) 8'6% 020° (002) 6'9 | (00T) 0'TS auexe) AlUO
(59) v've (¥8) 002 (19) 6'82 (88) 022 (s6) €22 (99) 982 wnureld Ajluo
uawibal X190
(as) uesn | (as) uesiN (as) uesn | (as) uesiN (as) uesn | (as) uesiN
snend | (ggr=u) (ozy=u) | eneAd | (g1z=u) (Tov=u) anfea-d (9zv=u) (L61=U)
%0°'TE %069 %G'vE %659 %189 %9'T¢E
SOA ON SOA ON SOA ON
snyuul ss07] BuraeaH AyredoanaN paonpui-Adesaylowsyd onsugeIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



Page 15

Miaskowski et al.

UOIRIAGD PIBpURIS = AS 'PasINGY — 8[8dS JUSAT 40 10edw| = Y-S3| SUOHBIASIGOY

9ST' (evn)ovt | (91T €2t eeo’ Gy vyt | (e11)oer | 100> | (SET) 2T (56) 6'6 2109s [€30} Y-S
020° (L0o)s0 (90 v'0 200° (L0)s0 (s0)vo 100> (Lo)so (7o) €0 | resnosesadAy y-s3
06’ (20) 20 (90) 20 eoT’ (20) 20 (90)90 8v0’ (2°0) 20 (90)90 aoueplone ¥-S3|
060° (zo) Lo (90) 90 SL0° (zo) Lo (90) 90 100> (z0) 20 (50)50 uoIsniul ¥-S3
(as) uean | (as) uesin (as) uea | (as) uean (as) uea | (as) ueain
enjea-d | (68T=U) (0zy=u) | enjead | (TT2Z=U) (toy=u) | enjea-d | (9zv=u) (267=U)
%0'T€E %0°69 %S 7€ %G°9 %789 %9°TE
SOA ON SOA ON SOA ON

smyuul ss0] BultesH AyredoanaN paonpul-Adessylowsyd $9]eJS $S841S

sdnol9 A101X0101NaN 8Y1 10 Yor Usamlag S8100S PasIAay-8|edS 1UsAT 1o 1oedw| Ul saouaiaplq

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Miaskowski et al.

Predictor | OR | 95% ClI | p-value
IES-R Intrusion Subscale (n=543)
Age | 1.032 | 1.013, 1.051 | .001
BMI | 1.051 | 1.008, 1.096 | .020
KPS score | 0.014 | 0s889,0040 | <002
Born prematurely | 9.214 | 2.042,41.575 | .004
Cancer diagnosis * 007
Breast 1.312 .805, 2.139 .276
Colon 2.967 | 1.191,7.395 .020
Lung 0.660 | 0.200,2.178 495
Ovarian 3.989 | 1.588, 10.020 .003
IES-R intrusion | 1.627 | 1.110, 2.385 .013
Overall model - X2 = 127.74, p<.001
IES-R Avoidance Subscale (n=542)

Age | 1.027 | 1.009, 1.046 | .003
BMI | 1.050 | 1.007, 1.095 | .022
KPS score | 0.907 | 0.883, 0.932 | <.001
Born prematurely | 8.460 | 1.864, 38.402 | .006
Cancer diagnosis * 010
Breast 1.247 0.767, 2.029 374
Colon 2.837 | 1.140,7.058 .025
Lung 0.593 | 0.179, 1.967 .393
Ovarian 3.627 | 1.452,9.058 .006
IES-R avoidance | 1.090 | 0.785, 1.514 .605

Overall model - X2 = 120.89, p<.001

IES-R Hyperarousal Subscale (n=543)

Age

|1.033| 1.014, 1.053 | .001

BMI

|1.050| 1.007, 1.095 | .022

KPS score

|0.916| 0.891, 0.942 | <.001

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.
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Predictor

| OR | 95% ClI |p-va|ue

Born prematurely | 8.926 | 1.969, 40.462 | .005

Cancer diagnosis * 008
Breast 1.268 | 0.779, 2.063 .339
Colon 2.930 | 1.174,7.310 .021
Lung 0.608 | 0.186,1.989 411
Ovarian 3.804 1.524, 9.498 .004

IES-R hyperarousal | 1.834 | 1.133, 2.969 .014

Overall model - X2 = 127.93, p<.001

IES-R Total Score (n=543)

Age | 1.031 | 1.012, 1.050 | .001

BMI | 1.051 | 1.008, 1.096 | .020

KPS score | 0.913 | 0.888, 0.938 | <.001

Born prematurely | 9.186 | 2.029, 41.585 | .004

Cancer diagnosis ™ 008
Breast 1.312 | 0.806, 2.136 274
Colon 2918 | 1.173,7.260 .021
Lung 0.649 | 0.197,2.138 ATT
Ovarian 3.912 | 1.564,9.782 .004

IES-R total score | 1.020 | 1.001, 1.041 .047

Overall model - X2 = 125.24, p<.001

*
Compared to other cancer diagnoses

Page 17

Abbreviations: BMI — body mass index in kilograms/metered squared, Cl = confidence interval, IES-R = Impact of Event Scale — Revised, KPS =
Karnofsky Performance Status, OR = odds ratio
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Logistic Regression Analyses for the Association Between Impact of Event Scale-Revised Scores and Hearing
Loss Group Membership

Predictor | OR | 95% ClI p-value
IES-R Intrusion Subscale (n=589)
Age 1.045 | 1.026, 1.064 <.001
Gender 1.931 | 1.181, 3.156 .009
KPS score 0.977 | 0.958, 0.996 017
SCQ score 1.094 | 1.030, 1.162 .003
IES-R intrusion 1.185 | 0.884,1.589 .255
Overall model — X2 = 61.82, p<.001
IES-R Avoidance Subscale (n=587)
Age 1.043 | 1.025, 1.062 <.001
Gender 1.884 | 1.151, 3.084 .012
KPS score 0.975 | 0.956, 0.993 .008
SCQ score 1.097 | 1.033,1.164 .003
|ES-R avoidance 1.068 | 0.808, 1.413 .642
Overall model — X2 = 60.95, p<.001
IES-R Hyperarousal Subscale (n=589)
Age 1.050 | 1.030, 1.069 <.001
Gender 1.960 | 1.196, 3.212 .008
KPS score 0.982 | 0.963, 1.001 .065
SCQ score 1.085 | 1.021,1.154 .009
IES-R hyperarousal | 1.569 | 1.129,2.179 .007
Overall model — X2 = 67.86, p<.001
IES-R Total Score (n=589)

Age 1.046 | 1.027, 1.065 <.001
Gender 1.901 | 1.163, 3.108 .010
KPS score 0.978 | 0.959, 0.997 .022
SCQ score 1.093 | 1.029, 1.161 .004
IES-R total score 1.011 | 0.996, 1.027 .150

Overall model — X2 = 62.60, p<.001

Abbreviations: Cl = confidence interval, IES-R = Impact of Event Scale — Revised, KPS = Karnofsky Performance Status, OR = odds ratio, SCQ =

Self-administered Com

orbidity Questionnaire

J Pain Symptom Manage. Author manuscript; available in PMC 2019 July 01.
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Table 5
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Logistic Regression Analyses for the Association Between Impact of Event Scale-Revised Scores and Tinnitus
Group Membership

Predictor | OR | 95% ClI p-value
IES-R Intrusion Subscale (n=592)
Gender 2.662 | 1.669, 4.243 <.001
Education 0.923 | 0.864, 0.987 .020
SCQ score 1.050 | 0.994,1.109 .081
IES-R intrusion 1.242 | 0.947, 1.629 117
Overall model — X2 = 30.82, p<.001
IES-R Avoidance Subscale (n=589)
Gender 2.696 | 1.691, 4.298 <.001
Education 0.932 | 0.872,0.997 .041
SCQ score 1.060 | 1.004,1.119 .034
|ES-R avoidance 0.961 | 0.730, 1.265 775
Overall model — X2 = 27.94, p<.001
IES-R Hyperarousal Subscale (n=592)
Gender 2.688 | 1.685, 4.288 <.001
Education 0.925 | 0.865, 0.989 .023
SCQ score 1.043 | 0.986, 1.102 142
IES-R hyperarousal | 1.383 | 1.033, 1.852 .029
Overall model — X2 = 33.06, p<.001
IES-R Total Score (n=592)

Gender 2.610 | 1.640,4.154 <.001
Education 0.924 | 0.864, 0.987 .020
SCQ score 1.052 | 0.996, 1.111 .070
IES-R total score 1.008 | 0.994,1.023 .251

Overall model — X2 = 29.70, p<.001

Abbreviations: Cl = confidence interval, IES-R = Impact of Event Scale — Revised, OR = odds ratio, SCQ = Self-administered Comorbidity

Questionnaire
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