
Distinct Worst Pain Profiles in Oncology Outpatients Undergoing 
Chemotherapy

Joosun Shin, RN, MSN,

Kate Oppegaard, RN, MS,

Alejandra Calvo-Schimmel, RN, PhD,

Carolyn Harris, RN, BSN,

Bruce A. Cooper, PhD,

Steven M. Paul, PhD,

Yvette P. Conley, PhD,

Marilyn J. Hammer, RN, PhD,

Frances Cartwright, RN, PhD,

Kord M. Kober, PhD,

Jon D. Levine, MD, PhD,

Christine Miaskowski, RN, PhD, FAAN

School of Nursing, University of California, San Francisco, CA, USA (Ms Shin, Oppegaard, and 
Harris, Drs Calvo-Schimmel, Cooper, Paul, Kober, and Miaskowski); School of Nursing, University 
of Pittsburgh, Pittsburgh, PA, USA (Dr Conley); Dana Farber Cancer Institute, Boston, MA, USA 
(Dr Hammer); Mount Sinai Medical Center, New York, NY (Dr Cartwright); School of Medicine, 
University of California, San Francisco, CA, USA (Drs Levine and Miaskowski).

Abstract

Background: While pain is a significant problem for oncology patients, little is known about 

inter-individual variability in pain characteristics.

Objective: Identify subgroups of patients with distinct worst pain severity profiles and evaluate 

for differences among these subgroups in demographic, clinical, and pain characteristics and stress 

and symptom scores.

Methods: Patients (n=934) completed questionnaires six times over two chemotherapy cycles. 

Worst pain intensity was assessed using a 0 to 10 numeric rating scale. Brief Pain Inventory was 

used to assess various pain characteristics. Latent profile analysis was used to identify subgroups 

of patients with distinct pain profiles.

Results: Three worst pain profiles were identified (Low (17.5%), Moderate (39.9%), Severe 

(42.6%). Compared to the other two classes, Severe class was more likely to be single and 

unemployed, had a lower annual household income, a higher body mass index, a higher level of 

comorbidity, and a poorer functional status. Severe class wase more likely to have both cancer 
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and non-cancer pain, a higher number of pain locations, higher frequency and duration of pain, 

worse pain quality scores, and higher pain interference scores. Compared to the other two classes, 

Severe class reported lower satisfaction with pain management and higher global, disease-specific, 

and cumulative life stress, as well as higher anxiety, depression, fatigue, sleep disturbance, and 

cognitive dysfunction scores.

Conclusions: Unrelieved pain is a significant problem for over 80% of outpatients.

Implications for Practice: Clinicians need to perform comprehensive pain assessments; 

prescribe pharmacologic and nonpharmacologic interventions; and initiate referrals for pain 

management and psychological services.

Introduction

As noted in a recent meta-analysis,1 approximately 55% of oncology patients receiving 

treatment experience unrelieved pain and 32.4% report that is moderate to severe. 

Uncontrolled pain results in interruptions in treatments;2 increases in fatigue, anxiety, sleep 

disturbance, and depressive symptoms;3, 4 and decrements in quality of life.5

Guidelines for cancer pain management recommend that comprehensive assessments be 

done to guide multimodal interventions.6 However, this in-depth evaluation is not always 

done in research studies because of potential respondent burden. In fact, most studies use 

binary classifications (e.g., no pain vs. severe pain) to evaluate for associations between 

various patient characteristics and the occurrence of pain.7,8 Additional information is 

needed on the risk factors and pain characteristics associated with inter-individual variability 

in oncology patients’ pain experiences.

While latent profile analysis (LPA) was used to identify subgroups of oncology patients with 

a variety of distinct symptom profiles,9–11 our study was the first to perform this analysis for 

pain.12 In this study of 1305 patients undergoing chemotherapy, 28.4% did not report pain. 

Of the remaining 934 patients, three distinct worst pain profiles were identified (i.e., Mild 

[12.5%], Moderate [28.6%], Severe [30.5%]). Compared to the None class, the Severe class 

had fewer years of education and a lower annual income; were less likely to be employed 

and married; less likely to exercise on a regular basis, had a higher comorbidity burden, and 

a worse functional status. While this study provided new information on demographic and 

clinical characteristics associated with more severe pain, differences among the three pain 

classes in pain characteristics were not evaluated.

An emerging area that warrants consideration is the relationship between stress and pain.13 

As noted in one study of older adults,14 higher levels of global stress were associated 

with higher pain intensity scores. In addition, in the aforementioned study,12 compared 

to the None class, the Severe class reported higher levels of global, disease-specific, and 

cumulative life stress, as well as lower levels of resilience. Of note, early life stress appears 

to decrease an individual’s pain threshold.15 However, resilience may act as a moderator of 

these effects.16 Therefore, a more detailed evaluation of the relationships between pain and 

global, cancer-related, and cumulative life stress may increase our understanding of the pain 

experiences of oncology patients.
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Previous research has documented associations between unrelieved pain and higher 

levels of depressive symptoms,17 anxiety,17,18 fatigue,9 sleep disturbance,19 and cognitive 

dysfunction.20 However, no studies have evaluated for differences in these symptoms 

among oncology patients with distinct pain profiles. Given the paucity of research on pain 

characteristics associated with distinct pain profiles, the current study is an extension of 

our previous LPA study,12 that used oncology outpatients’ ratings of worst pain intensity 

(n=934), to identify subgroups of patients with distinct worst pain profiles and evaluate 

how these subgroups differed on demographic, clinical, and pain characteristics, as well as 

measures of stress, resilience, and common co-occurring symptoms.

Methods

Patients and settings

This study is part of a larger, study of the symptom experience of outpatients receiving 

chemotherapy.21 Eligible patients were ≥18 years of age; had a diagnosis of breast, 

gastrointestinal, gynecological, or lung cancer; had received chemotherapy within the 

preceding four weeks; were scheduled to receive at least two additional cycles of 

chemotherapy; were able to read, write, and understand English; and gave written informed 

consent. Patients were recruited from two Comprehensive Cancer Centers, one Veteran’s 

Affairs hospital, and four community-based oncology programs. The major reason for 

refusal was being overwhelmed with their cancer treatment.

Study procedures

The study was approved by the Institutional Review Board at each of the study sites. Of the 

2234 patients approached during their first or second cycle of chemotherapy, 1343 consented 

to participate. Patients completed questionnaires, six times over two chemotherapy cycles 

(i.e., prior to chemotherapy administration (assessments 1 and 4), approximately 1 week 

after chemotherapy administration (assessments 2 and 5), and approximately 2 weeks after 

chemotherapy administration (assessments 3 and 6)). Medical records were reviewed for 

disease and treatment information. Of the 1343 patients, 934 reported pain and were 

evaluated in this analysis.

Instruments

Demographic and Clinical Measures—Patients completed a demographic 

questionnaire, Karnofsky Performance Status (KPS) scale,22 Self-Administered Comorbidity 

Questionnaire (SCQ),23 Alcohol Use Disorders Identification Test (AUDIT),24 and a 

smoking history questionnaire. Medical records were reviewed for disease and treatment 

information. Toxicity of the chemotherapy regimen was evaluated using the MAX2 score.25

Pain Measure—Worst pain severity was assessed using the Brief Pain Inventory (BPI).26 

Patients were asked to indicate whether they were generally bothered by pain (yes/no). If 

they were generally bothered by pain, they indicated if they had non-cancer pain, cancer 

pain, or both types of pain. Then, patients rated their worst pain severity in the past 24 hours 

using a 0 (no pain) to 10 (worst pain imaginable) numeric rating scale (NRS). Additional 

items on the BPI that were evaluated included: current and average pain intensity; number of 
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days per week that pain interfered with mood and/or activities; number of hours per day in 

pain; number of pain locations; pain qualities; and pain interference with eight activities. For 

the pain interference items, a total mean score was computed.

Stress and Resilience Measures—The 14-item Perceived Stress Scale (PSS) was used 

as a measure of global perceived stress according to the degree that life circumstances are 

appraised as stressful over the course of the previous week.27 In this study, its Cronbach’s 

alpha was 0.85.

The 22-item Impact of Event Scale-Revised (IES-R) was used to measure cancer-related 

distress.28 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”. Three subscales 

evaluated levels of intrusion, avoidance, and hyperarousal. Sum scores of ≥24 indicate 

clinically meaningful post traumatic symptomatology and scores of ≥33 indicate probable 

post-traumatic stress disorder (PTSD).29 In this study, the Cronbach’s alpha for the IES-R 

total score was 0.92.

The 30-item Life Stressor Checklist-Revised (LSC-R) is an index of lifetime trauma 

exposure (e.g., being mugged).30 The total LSC–R score is obtained by summing the total 

number of events endorsed. If patients endorsed an event, they were asked to indicate how 

much that stressor affected their life in the past year. Responses were averaged to yield a 

mean “Affected” score. A PTSD sum score was created based on the number of positively 

endorsed items (out of 21) that reflect the DSM-IV PTSD Criteria A for having experienced 

a traumatic event.

The 10-item Connor-Davidson Resilience Scale (CDRS) evaluates a patient’s personal 

ability to handle adversity.31 Total scores range from 0 to 40, with higher scores indicative of 

higher self-perceived resilience. The normative adult mean score in the United States is 31.8 

(±5.4).32 In this study, its Cronbach’s alpha was 0.90.

Other symptom measures—An evaluation of other common symptoms was done using 

valid and reliable instruments. The symptoms and their respective measures were: anxiety 

(Spielberger State-Trait Anxiety Inventories (STAI-T and STAI-S)33); depression (Center 

for Epidemiological Studies-Depression Scale (CES-D)34); morning and evening fatigue and 

morning and evening energy (Lee Fatigue Scale (LFS)35); sleep disturbance (General Sleep 

Disturbance Scale (GSDS)36); cognitive function (Attentional Function Index (AFI)37)).

Data analysis

Descriptive statistics and frequency distributions were generated for sample characteristics 

at enrollment using the Statistical Package for the Social Sciences version 27 (IBM 

Corporation, Armonk, NY). LPA was used to identify unobserved subgroups of patients 

(i.e., latent classes) with distinct worst pain profiles. The LPA was performed using MPlus™ 

Version 8.4.38

Estimation was carried out with full information maximum likelihood with standard error 

and a chi-square test that is robust to non-normality and non-independence of observations 
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(“estimator=MLR”). Model fit was evaluated to identify the solution that best characterized 

the observed latent class structure with the Bayesian Information Criterion (BIC), Vuong-

Lo-Mendell-Rubin likelihood ratio test (VLRM), entropy, and latent class percentages that 

were large enough to be reliable. Missing data were accommodated with the use of the 

Expectation-Maximization algorithm.39

Differences among the latent classes in demographic, clinical, and pain characteristics, stress 

and resilience measures, and symptom severity scores were evaluated using analysis of 

variance, Kruskal-Wallis, or Chi-Square tests. All of the analyses used actual values. No 

adjustments were made for missing data. Therefore, the samples sizes may vary based 

on the number of patients who responded to each of the questions. A p-value of <.05 

was considered statistically significant. Post hoc contrasts were done using a Bonferroni 

corrected p-value of <.017 (.05/3 possible pairwise comparisons).

Results

Latent profile analysis

A three-class solution was selected because the 3-class solution fit the data better than the 

2-class solution. The BIC for the 3-class solution was lower than the BIC for the 2-class 

solution. In addition, the VLMR was significant for the 3-class solution. Although the BIC 

was smaller for the 4-class than for the 3-class solution, the VLMR for 4-classes was 

not significant. Of the 934 patients in this study, 17.5% were in the Mild, 39.9% in the 

Moderate, and 42.6% in the Severe classes (see the Figure). The latent classes were named 

based on clinically meaningful cutoff scores for worst pain.40

Demographic and clinical characteristics

Compared to the other two classes, the Severe class had fewer years of education, a lower 

annual household income, were more likely to be single and unemployed, had a higher 

number of comorbid conditions, a higher SCQ score, a lower functional status, and were 

more likely to self-report diagnoses of anemia, depression, and back pain. Compared to the 

Moderate class, the Severe class was less likely to be White, more likely to be of Hispanic or 

mixed ethnicity, more likely to have elder care responsibilities, had a higher BMI, was less 

likely to exercise in a regular basis, and was more likely to self-report a diagnosis of ulcer or 

stomach disease. Compared to the Mild class, the Severe class was more likely to be female 

and self-report a diagnosis of osteoarthritis. Compared to the Mild class, the Moderate and 

Severe classes were less likely to have gastrointestinal cancer and were more likely to have a 

higher MAX2 score (Table 1).

Pain characteristics

Significant differences in pain now, average pain, worst pain, number of days per week 

in pain, number of hours per day in pain, and number of pain locations were found 

among the three latent classes in the expected pattern (i.e., Mild<Moderate<Severe; Table 

2). The three classes had significantly different pain interference scores for: general 

activity, mood, walking ability, normal work, and sleep, as well as overall interference 

(i.e., Mild<Moderate<Severe). Significant differences in pain quality scores (i.e., throbbing, 
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shooting, sharp, exhausting, tiring, penetrating, miserable pain) were found among three 

classes (i.e., Mild<Moderate<Severe).

Compared to the other two classes, the Severe class was more likely to have both cancer 

and non-cancer pain, reported continuous pain, had stabbing, gnawing, burning, numb, and 

unbearable pain, and reported higher interference scores for relationships with other people, 

enjoyment of life, and sexual activity. Compared to the Moderate class, the Severe class was 

less likely to have only cancer pain. Compared to the Mild class, the Severe class was less 

likely to have only non-cancer pain, report cancer pain for less than 1 month, have pain 1 

to 4 times per month, and was more likely to have aching and nagging pain as well as a 

self-reported diagnosis of arthritis.

Compared to the other two classes, the Mild class was more likely to have non-cancer pain 

for less than 1 month and was less likely to have non-cancer pain for greater than 6 months. 

Compared to the Moderate class, the Mild class was more likely to have a self-reported 

diagnosis of headache. Significant differences in the percentages of patients who took pain 

medication in the last week were found among three classes (i.e., Mild<Moderate<Severe). 

Compared to the other two classes, the Severe class was less likely to be satisfied with their 

pain management. No differences were found among the three classes in the self-reported 

diagnosis of low back pain and percentage of relief from pain medication (Table 2).

Stress and resilience

Compared to the other two classes, the Severe class reported higher PSS, intrusion, 

avoidance, hyperarousal, and total IES-R, as well as LSC-R affected sum scores. Compared 

to the Moderate class, the Severe class reported a higher PTSD sum score. No differences 

were found among the three classes in the LSC-R total and CDRS scores (Table 3).

Co-occurring symptoms

Compared to the other two classes, the Severe class reported higher levels of depressive 

symptoms, trait anxiety, state anxiety, morning and evening fatigue, sleep disturbance, as 

well as worse decrements in morning energy and cognitive dysfunction. Compared to the 

Moderate class, the Severe class reported worse decrements in evening energy (Table 4).

Discussion

This study is the first to use LPA to identify patients with distinct worst pain severity 

profiles. Compared to the 32.4% reported in a meta-analysis,1 of the patients who reported 

pain over two cycles of chemotherapy, 82.5% of our sample experienced moderate to severe 

pain. However, our percentage is similar to findings from two registry studies of oncology 

patients with chronic pain that used cutpoints for average pain intensity to identify patients 

with moderate and severe pain (i.e., 75.5%7 and 81.7%8) Given that one of our goals was 

to identify risk factors for more severe pain, Table 5 summarizes the common and distinct 

risk factors associated with membership in the Moderate and Severe classes compared to the 

Low class.
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Demographic and clinical characteristics

While no demographic characteristics were common to both the Moderate and Severe 

classes, consistent with previous findings in the general population,41 female gender, lower 

levels of education, and a lower annual income were associated with more severe pain. As 

noted in one report,42 socioeconomically disadvantaged patients are more likely to have 

unrelieved pain and experience system-level barriers to effective cancer pain management. 

For example, oncology patients with less than a high school education were less likely to 

report pain to clinicians; were more likely to have financial concerns about the costs of 

analgesics; and had fears about becoming addicted to opioids.42

While not reported previously, patients with gastrointestinal cancer were less likely to be 

classified in the Moderate and Severe pain classes. In addition, patients in these two pain 

classes had higher MAX2 scores that indicates greater toxicity from their chemotherapy 

regimen. More toxic chemotherapy regimens increase the likelihood of acute (e.g., oral or 

gastrointestinal mucositis) and chronic (e.g., chemotherapy-induced peripheral neuropathy 

(CIPN)) pain conditions. Of note, the Severe class had a worse comorbidity profile as well 

as higher rates of common painful conditions (i.e., osteoarthritis, back pain).

Pain characteristics

Sources of pain—Membership in the Severe class was associated with higher rates 

of both cancer and non-cancer pain. Of note, over 50% of these patients reported that 

both types of pain were present for greater than 6 months. The most common causes of 

non-cancer pain were: low back pain (49.0%), headache (34.9%), and arthritis (30.3%). 

Given the high rates of painful comorbid conditions in our sample, oncology clinicians need 

to assess for both cancer and non-cancer pain in patients undergoing chemotherapy.

Pain intensity, locations, frequency, and duration—In addition to worst pain, 

current and average pain scores at enrollment differed among the three classes (Table 2). 

Consistent with previous registry studies,7,8 all three pain scores increased in a stepwise 

fashion. In addition, membership in both the Moderate and Severe pain classes was 

associated with a higher number of pain locations, higher number of hours per day and 

days per week in pain, and longer length of time experiencing non-cancer pain. For example, 

patients with the Moderate and Severe classes reported 2 to 4 days per week in significant 

pain that lasted for 8 to 10 hours per day, respectively. While 12.8% of the patients in the 

Moderate class reported continuous pain, this frequency occurred in 24.4% of the severe 

pain class. Equally important, the number of pain locations ranged from 7.3 to 10.7 in the 

Moderate and Severe pain classes, respectively. Of note, the differences in the majority 

of these pain characteristics between the Mild and Severe pain classes represent clinically 

meaningful differences (e.g., d=0.71 for hours per day; d=1.04 for days per week).43

Pain Interference—Compared to the Mild class, patients in the other two classes reported 

higher scores for the physical activity items on the interference scale (i.e., general activity, 

walking ability, normal work) as well as for mood and sleep. Given that this evaluation 

provides information on how pain impacts daily aspects of physical and emotional 

function44 and that these functional outcomes are being recommended as primary outcomes 
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for analgesic efficacy,45 clinicians need to assess them prior to and during chemotherapy. 

For pain specific sites (e.g., oral mucositis), additional interference items may warrant 

evaluation (e.g., swallowing).

Pain Qualities—Recent work suggests that the pain qualities on the BPI can be grouped 

into somatic, visceral, neuropathic, and emotional categories.6,46 For somatic pain, defined 

as site-specific pain caused by nociceptors in somatic (skin, bones, muscles, or joints) 

tissues,47 while the Severe class had higher rates of all four qualities, both the Moderate and 

Severe classes had higher rates of throbbing and penetrating. While associations between 

these two qualities and specific pain conditions were not assessed, likely associations 

include osteoarthritis48 or bone metastases.46

Visceral pain, defined as vague or referred pain caused by nociceptors in visceral tissue,47 is 

often difficult to localize. Patients in both the Moderate and Severe classes reported higher 

rates of sharp pain and those in the Severe class reported higher rates of gnawing pain. Given 

that over 40% of the patients in our sample had gastrointestinal and gynecologic cancers, 

these relatively high rates for visceral qualities are not surprising.

Neuropathic pain is defined as “pain caused by a lesion or disease of the somatosensory 

system”.49 While patients in both the Moderate and Severe classes were more likely to 

endorse shooting, patients in the Severe class reported higher rates for numb and burning. 

These findings may be related to the occurrence of postsurgical pain syndromes, CIPN, 

and/or back pain in our sample.

Equally important are the pain qualities that evaluate the emotional impact of pain. The 

qualities common to both the Moderate and Severe classes were exhausting, tiring, and 

miserable pain. Our findings are consistent with previous studies that demonstrated that 

unrelieved pain has a significant negative impact on oncology patients’ emotional state.50,51

Pain Management—While 57.4% and 76.5% of the patients in the Moderate and Severe 

classes reported that they took pain medications last week, the amount of pain relief they 

experienced was rated at only 70.5% and 64.8%, respectively. In addition, satisfaction 

with pain management was relatively low in both classes (i.e., 7.6 and 6.6.). Given that 

approximately 32% of oncology patients do not receive analgesics that correspond to their 

pain severity,52 it is not surprising that relatively high percentages of our patients reported 

inadequate pain relief and low levels of satisfaction. Given that our data were collected at 

a time when discussions about the opioid epidemic in the United States were widespread,53 

a potential reason for the undertreatment in pain in our sample was a lower rate of 

opioid prescriptions.54 However, this hypothesis warrants confirmation because detailed 

information on analgesic prescriptions was not collected in this study.

Stress and resilience

This study is unique in that it evaluated for differences among our pain classes in global, 

disease-specific and cumulative life stress. While positive associations between pain and 

stress are found in the literature,55 this relationship has not been examined in detail in 

oncology patients. As shown in Table 4, all of the stress measures were highest in the Severe 
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pain class. Of note, while the PSS does not have an established cutoff score, the patients in 

the Severe pain class reported a score (20.8) that was comparable to oncology outpatients 

receiving chemotherapy56,57 and breast cancer survivors with persistent postmastectomy 

pain.58 In addition, these patients IES-R total scores are suggestive of post-traumatic 

symptomatology. While one would expect the resilience scores to differ among the classes, 

all three classes’ scores were below the normative score for adults in the United States,32 but 

comparable to those reported by patients in a chronic pain clinic.59

Multiple co-occurring symptoms

Patients in the Severe class reported the highest severity scores for all of the symptoms 

that were assessed in this study. Not surprising, the Severe class’ depressive symptom 

score was above the clinically meaningful cutoff. However, all three groups had clinically 

meaningful levels of trait and state anxiety, morning fatigue, and sleep disturbance, as 

well as decrements in evening energy. Taken together, these findings add to the evidence 

regarding the strong inter-relationships among pain and other common symptoms in 

oncology patients.60,61

Limitations

Several limitations warrant consideration. Given that our sample was relatively homogenous 

in terms of gender and ethnicity, our findings may not generalize to more diverse racial 

and ethnic groups. Given that these patients were not recruited before the initiation of 

chemotherapy and not followed to the completion of treatment, longitudinal studies are 

needed to evaluate for changes in the relationships among pain, stress, and multiple co-

occurring symptoms. In addition, detailed information on the causes of cancer pain and 

analgesics were not available for our sample.

Implications for Practice

Despite these limitations, the findings from this study suggest that various demographic, 

clinical, and pain characteristics, as well as stress and multiple co-occurring symptoms, 

are associated with unrelieved pain in oncology outpatients receiving chemotherapy. While 

a single pain intensity rating is obtained in clinical practice, our findings suggest that 

clinicians need to perform a comprehensive assessment of both cancer and non-cancer pain. 

Equally important, clinicians need to refer patients who report severe levels of pain and 

interference to symptom management and psychosocial services.
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Figure –. 
Trajectories of worst pain for the three latent classes.
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Table 5.

Characteristics Associated with Membership in the Moderate and Severe Pain Group Compared to the Mild 

Pain Group

Characteristic Moderate pain Severe pain

Demographic Characteristics

Lower education ■

More likely to be female ■

Less likely to be married/partnered ■

Less likely to be employed ■

More likely to have a lower annual income ■

Clinical Characteristics

Lower functional status ■

Higher number of comorbidities ■

Higher comorbidity burden ■

More likely to self-report anemia or blood disease ■

More likely to self-report depression ■

More likely to self-report osteoarthritis ■

More likely to self-report back pain ■

Less likely to have gastrointestinal cancer ■ ■

Higher MAX2 score ■ ■

Pain Characteristics

Sources of pain

Less likely to have only noncancer pain ■

More likely to have both cancer and noncancer pain ■

 Causes of non-cancer pain

  More likely to be arthritis ■

  Less likely to be headache ■

Pain intensity

Higher current pain score ■ ■

Higher average pain score ■ ■

Higher worst pain score ■ ■

Pain locations

Higher number of pain locations ■ ■

Pain frequency

Higher number of days per week in pain ■ ■

Higher number of hours per day in pain ■ ■

Less likely to have pain 1 to 4 times per month ■

More likely to have pain continuously ■

Pain duration

Length of time with noncancer pain
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Characteristic Moderate pain Severe pain

 Less likely to have pain less than 1 month ■ ■

 More likely to have pain greater than 6 months ■ ■

Length of time with cancer pain

 Less likely to have pain less than 1 month ■

Higher Pain interference scores

Mean pain interference score ■ ■

 Affective cluster

  Mood ■ ■

  Enjoyment of life ■

  Relations with other people ■

 Activity cluster

  General activity ■ ■

  Walking ability ■ ■

  Normal work ■ ■

  Sexual activity ■

 Both the affective and activity clusters

  Sleep ■ ■

Pain qualities a 

Somatic nociceptive pain (e.g., bone metastasis, mucositis, arthritis, arthralgia, headache)

 More likely to have aching pain ■

 More likely to have stabbing pain ■

 More likely to have throbbing pain ■ ■

 More likely to have penetrating pain ■ ■

Visceral nociceptive pain (e.g., visceral organ metastasis, bowel obstruction, coronary ischemia, urinary retention)

 More likely to have sharp pain ■ ■

 More likely to have gnawing pain ■

Neuropathic pain (e.g., nerve damage; CTX-induced peripheral neuropathy, post-mastectomy, post-thoracotomy

 More likely to have shooting pain ■ ■

 More likely to have burning pain ■

 More likely to have numb pain ■

Emotional aspects

 More likely to have exhausting pain ■ ■

 More likely to have tiring pain ■ ■

 More likely to have miserable pain ■ ■

 More likely to have nagging pain ■

 More likely to have unbearable pain ■

Pain management

 More likely to take pain medication in the last week ■ ■

 Less likely to be satisfied with pain management ■
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Characteristic Moderate pain Severe pain

Stress and Resilience Scores

Higher PSS score ■

Higher IES-R total score ■

Higher IES-R intrusion ■

Higher IES-R avoidance ■

Higher IES-R hyperarousal ■

Higher LSC-R affected sum ■

Symptom Characteristics

Higher depressive symptoms ■

Higher trait anxiety ■

Higher state anxiety ■

Higher morning fatigue ■

Higher evening fatigue ■

Lower morning energy ■

Higher sleep disturbance ■

Lower attentional function ■

Abbreviations: IES-R, Impact of Event Scale-Revised; LSC-R, Life Stressor Checklist-Revised; PSS, Perceived Stress Scale.

a
Based on references cited below [1, 2]

1. Swarm RA, Paice JA, Anghelescu DL, et al. Adult Cancer Pain, Version 3.2019, NCCN Clinical Practice Guidelines in Oncology. J Natl Compr 
Canc Netw. 2019;17(8):977–1007.
2. Hui D, Bruera E. A personalized approach to assessing and managing pain in patients with cancer. Journal of clinical oncology: official journal 
of the American Society of Clinical Oncology. 2014;32(16):1640–1646.
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