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T
he majority of patients with cancer 

report pain, and as many as 38% of 

those patients report their pain as 

moderate to severe (Shi et al., 2011; 

van den Beuken-van Everdingen et 

al., 2016). Despite a lack of data on outcomes related 

to long-term opioid use for cancer pain (Meghani & 

Vapiwala, 2018), a number of cancer pain guidelines 

continue to identify opioids as a core component of 

moderate to severe cancer pain management (Nation-

al Comprehensive Cancer Network [NCCN], 2020; 

Paice et al., 2016; World Health Organization [WHO], 

2018). Although some pain management guidelines 

promote the use of complementary and alternative 

strategies (Dowell et al., 2016; NCCN, 2020), their af-

fordability may be unmanageable for some, and sever-

al systematic reviews have noted insufficient evidence 

to support their clinical efficacy in alleviating cancer 

pain (Hetkamp et al., 2019; Kim, Kang, & Lee, 2018; 

Kim, Loring, & Kwekkeboom, 2018; Shin et al., 2016; 

Wayne et al., 2018). Therefore, analgesic use—and 

opioid use in particular—remains a primary modality 

for achieving moderate to severe pain control in the 

cancer population. Despite the many national initia-

tives that focus on advancing pain science from the 

provider perspective (Adams et al., 2017; Bonnie et al., 

2017; National Academy of Medicine, 2020), little is 

known about the predictors of patients’ actual anal-

gesic-taking behaviors.

As a result of the opioid epidemic and its healthcare 

implications, the phenomenon of analgesic adherence 

requires better understanding. A number of individ-

ual, family, provider, and system-level factors have 

been shown to predict nonadherence behaviors in 

this context (Rosa et al., 2020). Patients who experi-

ence less pain relief with analgesic use or higher side 

effect severity are typically less adherent to prescribed 
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analgesic regimens, whereas those prescribed a strong 

opioid (classified as step 3 on the WHO analgesic step 

ladder) or an extended-release opioid show higher 

levels of adherence (Meghani et al., 2015). Hesitancy 

to use analgesics among family caregivers, as well as 

family characteristics, can also influence the analge-

sic adherence behaviors of patients with cancer pain 

(Lee et al., 2015; Schumacher et al., 2014b). Provider 

hesitancy to prescribe opioids and systemic/struc-

tural variables, such as socioeconomic status, race, 

and insurance coverage, have all been correlated with 

analgesic adherence to prescribed regimens (Meghani 

et al., 2013, 2014; Rhee et al., 2012; Valeberg et al., 2016; 

Wandner et al., 2014; Wieder et al., 2014).

Patient beliefs have also been shown to predict 

adherence behaviors. For example, patients who 

believed their doctor should focus on curing their ill-

ness over treating pain demonstrated lower analgesic 

adherence (Meghani et al., 2015). Inconsistent anal-

gesic adherence for cancer pain has been correlated 

with increased hospitalization rates (Meghani & 

Knafl, 2016), as well as poor pain and quality-of-life 

outcomes (Manzano et al., 2014).

Understanding how patient beliefs inform 

decisions to adhere to prescribed analgesics is an 

important aspect of improving pain management 

strategies and subsequent outcomes (Miaskowski et 

al., 2001). Researchers have identified distinct patient 

clusters based on how patients make trade-offs (e.g., 

type of analgesic, type and severity of side effects, 

amount of expected pain relief, out-of-pocket costs) 

in considering analgesic treatment for cancer pain 

(Meghani & Knafl, 2017). Using choice-based con-

joint analysis, Meghani and Knafl (2017) found that a 

majority of patients may be motivated predominantly 

by a single salient concern in their decision to use 

analgesics for cancer pain.

The current study builds on the data analysis of a 

previous study, which identified two unique clusters 

of patients based on how they prioritized their beliefs 

about analgesic treatment for cancer pain (Rosa et al., 

2020). These analgesic treatment belief clusters were 

identified using a decision-making trade-off meth-

odology, known as maximum difference (MaxDiff) 

scaling, to elicit which beliefs were most important to 

patients when considering analgesic use for the man-

agement of cancer pain. Patients in this study were 

most likely to trade off based on the belief that taking 

pain medicine would keep them from knowing what 

is going on in their body; the belief that patients who 

take analgesics for cancer pain become addicted was 

only moderately important across the sample (Rosa 

et al., 2020). The specific aim of the current study was 

to assess whether these unique analgesic belief clus-

ters predicted objective analgesic adherence using 

an electronic medication monitoring system while 

accounting for relevant confounders.

Methods

Design and Study Population

This study is a secondary analysis of existing data 

from a parent study (RC1-NR011591, principal inves-

tigator: S.H. Meghani). The goal of the parent study 

was to explain racial and ethnic disparities in cancer 

pain outcomes, particularly to elicit trade-offs that 

patients with cancer pain employ while making 

cancer pain treatment decisions (using choice-based 

conjoint analysis) and their actual adherence to 

scheduled analgesic treatment using electronic moni-

toring with the Medication Event Monitoring System® 

(MEMS®) (Meghani et al., 2013, 2015). The parent 

study used a prospective observational design with 

repeated measures at baseline (T1) and three-month 

follow-up (T2). Patients were recruited from two out-

patient medical oncology clinics at the University of 

Pennsylvania Health System in Philadelphia between 

December 2009 and August 2011. The institutional 

review board (IRB) of the University of Pennsylvania 

approved the parent study, and all participants pro-

vided written informed consent.

The current study was deemed exempt by the 

University of Pennsylvania IRB because all protected 

health information was removed from the dataset 

prior to study commencement. Consistent with the 

parent study, patients were eligible for the study 

if they were aged 18 years or older, self-identified 

as African American or White, reported a diagno-

sis of multiple myeloma or solid tumors, endorsed 

cancer pain, and had been prescribed at least one 

around-the-clock (ATC) oral analgesic. Patients using 

transdermal opioid delivery systems, such as fen-

tanyl, were not included in the parent study sample 

because of MEMS vial limitations. The current study 

included 207 self-identified African American and 

White patients. A participant recruitment flow chart 

from the parent study was previously published, and 

a 14% attrition rate was noted between T1 (n = 241) 

and T2 (n = 207), with no statistically significant attri-

tion identified by participants’ health status or race 

(Meghani et al., 2015).

Measures

Analgesic adherence: MEMS was used to electroni-

cally measure objective analgesic adherence. MEMS is 
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a medication bottle cap that uses a microprocessor to 

record the event and time of a bottle opening in real 

time. Dose adherence, which was the primary measure 

of adherence to ATC analgesics, was defined as the per-

centage of the total number of prescribed doses that 

were taken by a patient. For instance, if a patient took 

80 of 100 prescribed doses during the study period, 

dose adherence would be 80%. The procedures for cal-

culating dose adherence were previously described in 

the parent study (Meghani et al., 2015). Investigators 

in the parent study performed sensitivity analy-

sis to account for the observer effect (e.g., modified 

analgesic-taking behavior because of one’s awareness 

of being observed) and compared MEMS dose adher-

ence from the total number of study days to MEMS 

dose adherence if the first 30 days of observation were 

removed (Meghani et al., 2015). Significant Spearman 

correlations for all patients in the sample (p < 0.001) 

suggested strong internal consistency between total 

dose adherence scores for the study duration and 

total dose adherence scores minus the first 30 days of 

observations. Based on these findings (Meghani et al., 

2015), the MEMS dose adherence scores measuring all 

monitored days in the parent study were selected for 

use in the final analysis of the current study.

Index analgesic: ATC analgesics (index medica-

tions) were self-reported by patients during the T1 

baseline interview and confirmed through a review of 

electronic health records. Index analgesics were clas-

sified per WHO’s (1986, 1996) analgesic step ladder. 

Categories include step 1 (nonopioids [e.g., non-

steroidal anti-inflammatories, such as ibuprofen or 

acetaminophen]), step 2 (weak opioids [e.g., codeine, 

tramadol]), and step 3 (strong opioids [e.g., metha-

done, oxycodone]).

Analgesic beliefs for cancer pain: MaxDiff scaling 

was used to derive patient clusters based on beliefs 

about analgesic treatment for cancer pain. Belief 

clusters were originally identified using MaxDiff 

statistical techniques on JMP® Pro, version 14, soft-

ware as described in a previous study (Rosa et al., 

2020). MaxDiff is a trade-off methodology rooted 

in random utility theory (Thurstone, 1927). MaxDiff 

permits researchers to elicit increased choice dis-

crimination through forced trade-offs between items 

and prevents scale use bias by requiring participants 

to make clear choices rather than merely rating pref-

erence strengths used in other ranking or discrete 

choice methods (Louviere et al., 2010, 2015; Marley 

& Flynn, 2015). MaxDiff data were then subjected to 

a k-means clustering analysis. Two unique clusters 

were identified: cluster 1 (n = 53) and cluster 2 (n = 

154), which correlated with distinct analgesic treat-

ment preferences. Because both clusters shared the 

same top-ranked analgesic belief, cluster 1 was named 

the “side effect” cluster and cluster 2 was named the 

“need it later” cluster based on the second-highest 

ranked preference of each group. Additional infor-

mation on the rationale for the two-cluster model is 

provided in a previous publication (Rosa et al., 2020).

Self-reported barriers to analgesic use: The 

Barriers Questionnaire–II (BQ-II) (Ward et al., 1993) 

is a 27-item instrument that was used at T1 to assess 

patient beliefs and concerns about cancer pain man-

agement. The BQ-II is comprised of the following 

eight domains related to pain management concerns: 

(a) fear of addiction, (b) fear of tolerance, (c) fear of 

side effects, (d) fatalism about cancer pain, (e) desire 

to be a good patient, (f) fear of distracting healthcare 

providers from treating cancer, (g) fear of immune 

system impairment through analgesic use, and (h) 

concern about analgesic use masking patients’ ability 

to monitor the physiologic symptoms of their illness. 

The BQ-II has demonstrated strong internal consis-

tency, with a Cronbach’s alpha of 0.89 (Ward et al., 

1993) and 0.86 in the current study.

Analgesic side effects: The Medication Side-

Effects Checklist (MSEC) (Ward et al., 1998) was 

used to capture side effects of analgesics at T1. The 

MSEC identifies the presence, type, and severity of 

eight analgesic side effects during the prior week (on 

a scale ranging from 0 [no severity] to 10 [extreme 

severity]). Side effects include constipation, drowsi-

ness, nausea, vomiting, confusion, dry mouth, upset 

stomach, and itching. The MSEC has excellent inter-

nal consistency reliability, with a Cronbach’s alpha of 

0.81 (Ward et al., 1998) and 0.79 in the current study.

Pain severity and pain impact: Baseline measure-

ment of pain severity and impact were elicited at T1 

using the Brief Pain Inventory (BPI) (Cleeland & Ryan, 

1994). The BPI measures worst, least, and average pain 

scores during the week prior to assessment, as well as 

current pain level (on a scale ranging from 0 [no pain] 

to 10 [pain as bad as you can imagine]). The BPI has 

been well-documented in previous research of patients 

with cancer and has demonstrated internal consis-

tency and reliability, with a Cronbach’s alpha ranging 

from 0.77 to 0.91 (Anderson et al., 2000; Cleeland et 

al., 1994; Cleeland & Ryan, 1994; Meghani et al., 2015; 

Meghani & Keane, 2007; Rhee et al., 2012; Yeager et al., 

2019). In this study, the reliability coefficient was 0.9.

Pain Management Index: The Pain Management 

Index (PMI) was calculated for each patient accord-

ing to WHO (1986, 1996, 2018) guidelines for cancer 
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pain treatment. PMI is reflective of the relationship 

between the most potent analgesic prescribed and 

the patient’s self-reported pain level and is calcu-

lated by taking the most potent prescribed analgesic 

and subtracting the patient’s self-reported pain level 

(classified as mild, moderate, or severe). Insufficient 

analgesic prescription strength relative to a patient’s 

self-reported pain level is typically demonstrated by a 

negative PMI score.

Social support: A 6-item abbreviated version of 

the 27-item Social Support Questionnaire (Sarason et 

al., 1983) was used to identify patients’ levels of social 

support and satisfaction with their perceived support. 

Patients first identified the individuals in their life 

who provide social support and then rated the level 

of satisfaction level they experienced with the sup-

port. Information is elicited through questions such 

as, “Whom can you really count on to be dependable 

when you need help?” The rating scale ranges from 

1 (very dissatisfied) to 6 (very satisfied), with higher 

scores reflecting more satisfaction with support.

Demographic and illness-related variables: 

Demographic data were self-reported and included 

age, gender, self-identified race, marital status, edu-

cation level, income, and health insurance type. A 

number of variables related to illness were gathered 

through medical chart review, including cancer type 

and stage, time since cancer diagnosis, history of 

depression or substance abuse, and comorbidities, 

which were used to calculate a Charlson comorbidity 

score (Charlson et al., 1987).

Statistical Analyses

All analyses for the current study were performed 

using Stata®/IC, version 15. Descriptive statistics were 

generated for relevant sociodemographic and clinical 

variables. Means and standard deviations are pro-

vided for continuous variables and frequencies and 

percentages for categorical variables.

General linear modeling was the primary statistical 

method used to achieve the study aim. Prior to build-

ing the regression model, bivariate analyses between 

predictor variables and the outcome adherence vari-

able were assessed. Relevant sociodemographic and 

clinical variables that were significant at the bivariate 

level (p < 0.2) at T1 were considered as potential pre-

dictors of MEMS dose adherence at T2. Two models 

were then constructed.

For model 1, variables that met the criteria, in 

addition to theoretically salient variables (e.g., history 

of substance abuse and presence of depression), were 

used to construct a preliminary prediction model 

employing a backward elimination method. The 

backward elimination method is useful in evaluating 

the value of each potential predictor when studying 

a phenomenon that may be influenced by a number 

of confounders (Cohen & Cohen, 1983). After start-

ing with all individual potential predictors in the 

preliminary model, any variable that improved the 

model most significantly by its deletion was subse-

quently removed. This elimination process included 

theoretically salient variables. Theoretic variables are 

those that were identified as significant in explaining 

analgesic adherence behaviors in previous studies. 

This process was repeated until no additional model 

improvement was possible and all predictors were 

significant at the a = 0.05 level.

In model 2, the same theoretically salient variables 

used in model 1 were included. The clusters variable 

was then entered as a dichotomous categorical vari-

able, with cluster 1 and cluster 2 as levels to evaluate 

the impact of analgesic treatment beliefs on analgesic 

adherence by observing any change in the R2 value. The 

clusters variable was the primary variable of interest 

and, therefore, was retained in the backward elimi-

nation process, regardless of statistical significance. 

This is consistent with the statistical convention to 

maintain insignificant findings in a final model when 

the explanatory variable is of primary interest or there 

is a specific hypothesis about a given variable (Grace-

Martin, 2020; Heinze & Dunkler, 2017).

Variance inflation factors suggested low levels of 

multicollinearity among predictors in both models 

(1.49 and 1.43, respectively) (Chatterjee & Yilmaz, 

1992). Using studentized residuals during residual 

analysis, no observations fell beyond the criteria of 

concern (x > 3, x < –3). The outcome variable was 

assessed using histograms and Shapiro–Wilk test 

(0.87), neither of which showed concerns with viola-

tions of normality assumptions. In addition, MEMS 

dose adherence was subjected to a sensitivity analysis 

to remove two observations significantly greater than 

100% adherence, which did not change the Shapiro–

Wilk value.

Results

Patients (N = 207) had a mean age of 53.8 years (SD = 

11.1), and most were female (n = 117). Most patients 

identified as White (n = 121), and less than half iden-

tified as African American (n = 86). The majority of 

patients rated their general health as good (n = 63) 

or fair (n = 77); only nine patients rated their general 

health as excellent at T1. Most patients denied a his-

tory of substance abuse (n = 172) or current presence 
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TABLE 1. Demographic and Illness Variables for Total Sample and by Analgesic Treatment Belief Cluster

Total  

(N = 207)

Side Effect Cluster 

(N = 53)

Need It Later Cluster 

(N = 154)

Characteristic
—

X SD
—

X SD
—

X SD p

Age (years) 53.8 11.1 54.2 12.5 53.7 10.7 0.798

Time since diagnosis (months) 36.7 35.5 30.5 29.4 38.9 37.2 0.138

Charlson Comorbidity Index 4.3 2.6 4.4 2.3 4.3 2.8 0.725

Health literacy 13.1 2.6 13.3 2.7 13 2.6 0.413

Social support 3.7 2.1 4.1 2.3 3.6 2 0.102

Poor physical health (past 30 days) 14.7 10.7 15.7 11.3 14.4 10.5 0.439

Poor mental health (past 30 days) 9.5 10.7 8.3 10.1 9.9 10.9 0.333

Characteristic n % n % n % p

General health 0.992

Excellent 9 4 2 4 7 5

Very good 23 11 6 11 17 11

Good 63 30 17 32 46 30

Fair 77 37 20 37 57 37

Poor 35 17 8 15 27 18

Gender 0.512

Female 117 57 32 60 85 55

Male 90 44 21 40 69 45

Race 0.751

White 121 59 30 57 91 59

African American 86 42 23 43 63 41

Marital status 0.397

Married 110 53 25 47 85 55

Separated/divorced/widowed 56 27 19 36 37 24

Never married 41 20 9 17 32 21

Highest level of education 0.922

Elementary 3 2 1 2 2 1

High school 70 34 16 30 54 35

College/trade school 101 49 27 51 74 48

More than college 33 16 9 17 24 16

Job status 0.934

Full-time outside of home 43 21 11 21 32 21

Part-time outside of home 12 6 4 8 8 5

Full-time at home 4 2 1 2 3 2

Part-time at home 4 2 – – 4 3

Retired 44 21 11 21 33 21

Unemployed 25 12 6 11 19 12

Other 75 36 20 38 55 36

Income ($) 0.861

Less than 30,000 73 35 21 40 52 34

30,000–49,999 36 17 9 17 27 18

50,000–69,999 37 18 7 13 30 20

Continued on the next page
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of depression (n = 120). Table 1 shows demographic 

data and illness variables for the entire sample and by 

cluster. No significant differences between clusters 

were identified. Table 2 shows the belief clusters iden-

tified in the authors’ previous study and differences in 

their rank order (Rosa et al., 2020).

The analgesic and pain management variables 

among the sample (see Table 3) showed that patients 

used about 2.1 analgesics to treat their pain on average, 

with the vast majority of patients (80%) being pre-

scribed a strong opioid (WHO step 3). Average pain 

scores during the prior week ranged from 3.4 to 6.9 (on 

a scale from 0 [no pain] to 10 [worst pain]). Clusters 1 

and 2 differed significantly in how they rated severity 

of side effects (p = 0.043). There were no statistically 

relevant differences between clusters in terms of 

TABLE 1. Demographic and Illness Variables for Total Sample and by Analgesic Treatment Belief 

Cluster (Continued)

Total  

(N = 207)

Side Effect Cluster 

(N = 53)

Need It Later Cluster 

(N = 154)

Characteristic n % n % n % p

Income ($) (continued)

70,000–90,000 24 12 6 11 18 12

More than 90,000 37 18 10 19 27 18

Insurance type 0.731

Private 107 52 25 47 82 54

Medicare 41 20 13 25 28 18

Medicaid 27 13 6 11 21 14

Multiple 25 3 8 15 17 11

Other 6 12 1 2 5 3

Missing data 1 – – – 1 1

Cancer type 0.541

Breast 38 18 12 23 26 17

Lung 32 16 9 17 23 15

Gastrointestinal 31 15 9 17 22 14

Genitourinary/reproductive 25 12 4 8 21 14

Multiple myeloma 34 16 7 13 27 18

Other solid tumors 47 23 12 23 35 23

Cancer stage 0.721

I 13 6 2 4 11 7

II 24 12 7 13 17 11

III 31 15 6 11 25 16

IV 60 29 17 32 43 28

Unknown or unsure 79 38 21 40 58 38

History of substance abuse 0.659

No 172 83 43 81 129 84

Yes 35 17 10 19 25 16

Presence of depression 0.379

No 120 58 28 53 92 60

Yes 87 42 25 47 62 40

Note. Because of rounding, percentages may not total 100.
Note. P values are based on t tests for continuous variables and c2 for categorical variables.
Note. Clusters are based on data from Rosa et al., 2020.
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other variables, such as PMI, pain interference, or the 

number of self-identified barriers to analgesic use.

MEMS Analgesic Adherence

The clusters variable based on analgesic beliefs was 

not found to be statistically significant at the bivari-

ate level (p = 0.709) but was included in all modeling 

computation as the primary variable of interest. A 

number of relevant sociodemographic and clinical 

variables met inclusion criteria for linear modeling 

(p < 0.2) (see Table 4). Both average and worst pain 

scores were tested for potential inclusion; the aver-

age pain score (p = 0.004) was selected because of a 

higher level of significance.

The first model showed that race, side effects, most 

potent analgesia prescribed, pain relief with analgesics, 

and the duration of disease were all significant at the a < 

0.05 level. This analysis was initially generated without 

the cluster variable to evaluate the relationship between 

other salient correlates and the MEMS variable in the 

absence of cluster influence. Variables, such as aver-

age pain score, history of substance abuse, presence of 

depression, income, age, PMI, and insurance type, were 

excluded throughout the elimination process. About 

21% of objective analgesic adherence variance using 

MEMS was explained by the final model (R2 = 0.207). 

The clusters variable was then entered to model 2 and, 

following the backward elimination method, the same 

variables were identified as statistically significant (see 

Table 5). Although the clusters variable was nonsignifi-

cant (p = 0.545), it remained in the model as the primary 

variable of interest. Similar to model 1, these predictors 

accounted for 21% of variance observed in the analgesic 

adherence variable (R2 = 0.208).

Discussion

This study sought to determine whether previously 

identified unique clusters based on patients’ anal-

gesic treatment beliefs (Rosa et al., 2020) predicted 

analgesic adherence behaviors that were objectively 

TABLE 2. Patients’ Ranking of Analgesic Treatment Belief Clusters

Side Effect Cluster Rank Order Need It Later Cluster

Pain medications keep you from knowing what is going 

on in your body.

1 Pain medications keep you from knowing what is going 

on in your body.

It is easier to deal with the pain than the side effects 

that come from the pain medications.

2 If you use pain medicine now, it won’t work when you 

need it later.

It is important to be strong by not talking about pain. 3 Pain medications weaken the immune system.

Many people with cancer get addicted to pain medi-

cations.

4 Many people with cancer get addicted to pain medi-

cations.

If you use pain medicine now, it won’t work when you 

need it later.

5 Cancer pain cannot be relieved with medications.

If I talk about pain, people will think I’m a complainer. 6 If doctors have to concentrate on pain, they won’t 

focus on treating the cancer. 

Pain medications weaken the immune system. 7 It is easier to deal with the pain than the side effects 

that come from the pain medications.

Cancer pain cannot be relieved with medications. 8 It is important to be strong by not talking about pain. 

Pain medications make you say or do embarrassing 

things.

9 If I talk about pain, people will think I’m a complainer.

If doctors have to concentrate on pain, they won’t 

focus on treating the cancer.

10 Pain medications make you say or do embarrassing 

things.

Note. Belief clusters are based on Barriers Questionnaire–II domains and were ranked using a maximum differential scaling derived k-means clustering 
analysis. Because both clusters shared the same top ranked belief, clusters were defined based on the second-highest ranked belief in each group.
Note. From “Patients Trade-Offs Related to Analgesic Use for Cancer Pain: A MaxDiff Analysis Study” by W.E. Rosa et al., 2020, Pain Management Nursing, 
21(3), p. 250 (https://doi.org/10.1016/j.pmn.2019.07.013). Copyright 2021 by Elsevier Science and Technology Journals. Adapted with permission.

D
ow

nl
oa

de
d 

on
 0

5-
19

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



52 ONCOLOGY NURSING FORUM JANUARY 2021, VOL. 48, NO. 1 ONF.ONS.ORG

monitored electronically. Based on the results, anal-

gesic belief clusters were not statistically associated 

with adherence in this adjusted analysis. However, 

other clinically relevant factors, such as race, side 

effects, most potent analgesia prescribed, pain relief 

with analgesics, and the duration of disease signifi-

cantly predicted objective adherence to analgesics 

for cancer pain. The results raise important questions 

about the role of patient beliefs, sociodemographic 

background, and clinical history in relation to adher-

ence behaviors in the setting of cancer pain.

Although analgesic treatment beliefs, preferences, 

and concerns of patients and families have been previ-

ously associated with analgesic use (Liang et al., 2013; 

Meghani et al., 2015; Meghani & Knafl, 2017; Rhee et 

al., 2012; Simone et al., 2012), the results of the cur-

rent study show that beliefs ultimately do not explain 

patients’ objective analgesic adherence behaviors. For 

example, in an adjusted analysis accounting for other 

confounders, experiential variables (e.g., race, side 

effects, most potent analgesia prescribed, pain relief 

with analgesics, duration of disease) mattered the 

most to patients in predicting analgesic adherence. 

These experiential variables have all been substan-

tiated by extant literature as having an impact on 

adherence behaviors (Manzano et al., 2014; Meghani 

et al., 2013, 2014, 2015; Meghani & Knafl, 2017). These 

covariates are clinically relevant and appear to be 

interrelated. For instance, stronger opioids may lead 

to improved pain relief but may also exacerbate the 

severity of side effects. In addition, stronger opioids 

may also relate to more advanced cancer diagno-

ses and increased adherence (Meghani et al., 2015; 

Oldenmenger et al., 2017).

Race was the most significant covariate within 

the model, which supports the findings of previous 

TABLE 3. Measurements of Analgesic and Pain Management Variables Across the Total Sample and Belief Clusters

Total  

(N = 207)

Side Effect Cluster 

(N = 53)

Need It Later Cluster 

(N = 154)

Index Analgesic n % n % n % p

World Health Organization step 1 19 9 3 6 16 10 0.534

World Health Organization step 2 22 11 5 9 17 11 0.534

World Health Organization step 3 166 80 45 85 121 79 0.534

Variable Range
—

X SD
—

X SD
—

X SD p

Pain management index –2 to 3 0.5 1 0.5 0.8 0.6 1 0.687

Worst pain 0–10 6.9 2.4 7.1 2 6.8 2.4 0.265

Least pain 0–10 3.4 2 3.4 1.9 3.4 2 0.533

Average pain 0–10 4.9 2 5 2 4.9 2.1 0.397

Pain interference 0–10 35.2 15.9 36.2 15.8 34.9 16 0.309

Side effect severity 0–80 25.2 15 28.8 15.6 24 14.6 0.043

Self-reported barriers to analgesic use 0–135 66.8 20 63.7 19.4 67.8 20.2 0.2

Total number of analgesics prescribed – 2.1 0.8 2.2 1 2 0.7 0.155

Total number of co-analgesics prescribed – 0.2 0.5 0.3 0.6 0.2 0.5 0.322

Overall adherence (%) – 65.1 34.5 63.6 33.9 65.6 34.9 0.645

Note. P values are based on t tests for continuous variables and c2 for categorical variables.
Note. Clusters are based on data from Rosa et al., 2020. Index analgesics were classified using the World Health Organization analgesic step ladder. 
Pain management index scores were calculated by subtracting patients’ self-reported pain levels from the most potent prescribed analgesic. Pain 
severity and interference were measured using the Brief Pain Inventory, severity of side effects was measured using the Medication Side-Effects 
Checklist, and self-reported barriers to analgesic use were measured using the Barriers Questionnaire–II. Higher scores indicate worse pain, greater 
pain interference and severity, and more barriers to analgesic use.
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research (Meghani et al., 2013, 2014; Rhee et al., 2012). 

Studies exploring race related to analgesic adher-

ence have demonstrated that African American and 

White patients differ on the beliefs and concerns 

most important to them. Previous analysis of the cur-

rent study’s sample showed that African American 

patients were most concerned about severity of side 

effects, which has been positively correlated with 

increased nonadherence behaviors in this population 

(Meghani et al., 2013, 2015; Meghani & Knafl, 2017). 

White patients in the same sample tended to make 

trade-offs based on the amount of pain relief afforded 

by analgesic treatment. In previous findings, African 

American patients were less likely to be prescribed 

extended-release WHO step 3 opioids than White 

patients (Meghani & Knafl, 2017).

Severity of pain was not included in model 1 or 2 

based on the analytic exclusion criteria but remains 

clinically significant. More potent analgesia may serve 

as a proxy for pain severity. In addition, disease dura-

tion likely serves as an indirect proxy for pain severity 

as it may imply more serious pain symptoms requir-

ing higher potency analgesics. Of note, although 

theoretically salient, a history of substance abuse was 

also not a statistically significant variable in the final 

regression models. This may be because the majority 

of patients in the sample did not endorse a history of 

prior substance abuse.

Limitations

There are several limitations of this study. First, the 

analgesic belief clusters used as the primary variable 

of interest are not exhaustive of all potential patient 

beliefs. However, a well-validated tool was used 

to elicit pain management and analgesic concerns 

(Ward et al., 1993). Future research may aim to elicit 

additional relevant cancer pain treatment beliefs not 

included in the parent study instrument because they 

relate to analgesic use or new concerns garnering 

salience in the current national context (e.g., opioid 

prescribing, insurance coverage changes, focus on use 

of immediate-release opioids). Second, although clus-

ters based on analgesic beliefs were not statistically 

significant, the results support further exploration 

of the extent to which patients’ beliefs interact with 

other clinical and sociodemographic variables to 

influence cancer pain outcomes. Third, although a 

two-cluster model was previously identified (Rosa 

et al., 2020), there are likely multiple groups of 

patients that prioritize their beliefs differently. The 

authors anticipate that the results of the current 

study are merely a starting point for identifying how 

variant patient priorities inform analgesic adherence 

in patient populations. Fourth, although the age of the 

data is a concern, the parent study researchers col-

lected data at the peak of the first wave of the opioid 

epidemic and as heroin-related overdose deaths had 

started to spike during the second wave (Centers for 

Disease Control and Prevention, 2020). Therefore, 

the current authors expect that this unique longitudi-

nal dataset focusing on patients’ analgesic usage has 

relevance in the current and evolving context of the 

U.S. opioid epidemic. Last, although these findings 

support previous research findings about predic-

tors of adherence, the results cannot be generalized 

beyond this sample.

Implications for Nursing

Clinical nurses should observe for changing trends 

in opioid prescribing practices because they relate 

to analgesic adherence behaviors. Although cer-

tain guidelines specific for cancer pain management 

continue to recommend opioids based on patients’ 

subjective reports of pain and a combination of 

TABLE 4. Bivariate Results of Predictors of 

MEMS® Adherence Included in Linear Modeling

Variable p

Belief clusters 0.709

Age 0.201

Race 0.000

Income 0.064

Private insurance 0.003

Duration of disease 0.01

Side effect severity 0.14

Average pain (past week) 0.004

Most potent analgesic 0.002

Pain management index 0.001

Pain relief with analgesics 0.003

Presence of depression 0.329

History of substance abuse 0.26

MEMS—Medication Event Monitoring System
Note. There were 4 missing data points for private insur-
ance; calculations are based on data from 203 patients.
Note. P values are based on bivariate analysis of variance 
for all variables.
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short- and extended-release opioids for optimal pain 

control (NCCN, 2020; WHO, 2018), the broader 

national conversation on opioid prescribing has been 

turning toward more modest analgesic treatment 

focused on immediate-release opioid use (Dowell 

et al., 2016). The results of the current study, in 

conjunction with the national opioid epidemic dis-

course, suggest that re-evaluation of interventions 

geared toward improving adherence for cancer pain 

is needed. Based on these results and the results of 

previous studies (Meghani & Bruner, 2013; Meghani et 

al., 2014; Oldenmenger et al., 2017; Rhee et al., 2012), 

there are subsets of patients that continue to require 

ATC analgesic prescriptions to effectively manage 

pain.

Of concern, previous data highlight that patients 

are not using analgesics for cancer pain on a scheduled 

basis. For example, previous findings related to this 

current sample found that only 69% of patients (n = 

207) were adherent to WHO step 3 immediate-release 

opioids, and roughly 74% were adherent to 

extended-release opioids (Meghani & Knafl, 2017). 

Although there have been substantial efforts to tailor 

education for patients to address analgesic beliefs and 

barriers, systematic reviews show that these inter-

ventions improve neither analgesic adherence nor 

associated outcomes for cancer pain (Bennett et al., 

2009; Oldenmenger et al., 2009, 2018). The evidence 

suggests that continued focus on evaluating key clin-

ical variables, such as analgesic side effects and pain 

reporting, as well as other sociodemographic and eco-

nomic factors like race, income, and health literacy, 

may be central to improved outcomes associated with 

cancer pain (Meghani & Bruner, 2013; Meghani et al., 

2013, 2014, 2015; Meghani & Knafl, 2017).

Implications for Research and Policy

This study has numerous research and policy impli-

cations. First, additional qualitative research that 

provides more subjective data on analgesic beliefs and 

preferences during the opioid epidemic is warranted. 

Although there are many qualitative studies that have 

evaluated the phenomenon of analgesic adherence 

for cancer pain (Manzano et al., 2014; Schumacher et 

al., 2014a, 2014b), they largely rely on semistructured 

interviews. One study used a free-listing method and 

interviews to investigate opioid self-management 

practices for patients with cancer-related pain 

(Meghani et al., 2020). Methodologies, such as con-

cept mapping and ethnographic observation (to the 

extent possible), may provide additional insights 

into the behaviors and contextual dynamics sur-

rounding prescribed analgesic adherence behaviors. 

In particular, approaches that elicit analgesic beliefs 

and preferences among different groups of patients, 

families, and prescribers based on the experiences of 

cancer pain and analgesic treatment options may be 

helpful in understanding divergent priorities among 

other populations. Further qualitative inquiry may 

also shed more light on patient concerns not mea-

sured in this study and provide additional information 

on how beliefs interact with systemic/structural and 

family dynamics to influence analgesic adherence 

behaviors and cancer pain outcomes, which are mul-

tifactorial interactions discussed only minimally in 

previous studies (Schumacher et al., 2014a, 2014b).

Second, future research that explores comple-

mentary and integrative health approaches to cancer 

TABLE 5. Predictors of Objective Analgesic 

Adherence

Variable F p

Excluding belief clusters

Race 19.27 0.000

Side effects 14.22 0.041

Most potent analgesia 13.45 0.034

Pain relief with analgesics 17.69 0.006

Duration of disease 19.05 0.003

Including belief clusters

Belief clusters 10.37 0.545

Race 19.27 0.000

Side effects 14.22 0.041

Most potent analgesia 13.45 0.034

Pain relief with analgesics 17.69 0.006

Duration of disease 19.05 0.003

Note. P values are based on general linear modeling.

KNOWLEDGE TRANSLATION

 ɐ Oncology nurses should address the experiential factors affecting 

analgesic adherence behaviors for patients with cancer pain in 

treatment and care planning.

 ɐ It is critical to increase awareness of evolving cancer pain guide-

lines amid the opioid addiction epidemic to ensure safe cancer 

pain management.

 ɐ The understanding of patient adherence to analgesics may 

change over time, with increased emphasis on as-needed opioid 

prescribing for moderate to severe cancer pain relief.
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pain management is needed (Bao et al., 2014). Such 

interventions are supported by pain management 

guidelines (Dowell et al., 2016; NCCN, 2020); how-

ever, there is insufficient evidence to support their 

clinical efficacy in managing various types of cancer 

pain (Hetkamp et al., 2019; Kim, Kang, & Lee, 2018; 

Kim, Loring, & Kwekkeboom, 2018; Shin et al., 2016; 

Wayne et al., 2018). As pain outcomes data related to 

complementary and integrative health services are 

obtained through expanded research initiatives, pol-

icies that increase access to and plan coverage and 

affordability of these services—in conjunction with 

more traditional analgesic and intervention pain relief 

options—will be imperative to ensure pain care equity 

across patient populations (Office of the Assistant 

Secretary for Health, 2019).

Finally, continued efforts to clarify the associa-

tion between patients’ analgesic beliefs and analgesic 

adherence behaviors are needed to further person-

alize care and improve safety and health outcomes. 

Although the two analgesic treatment belief clus-

ters in this study were not statistically associated 

with objective adherence behaviors, there are likely 

multiple groups of patients that prioritize beliefs in 

different and nuanced ways, which informs their anal-

gesic use accordingly. Future scientific inquiry should 

assess for these additional decision-making patterns. 

Policies that ensure timely pain management for any 

patient experiencing pain secondary to cancer are 

needed across institutional and system-wide settings.

Conclusion

This study shows that patient clusters based on anal-

gesic treatment beliefs do not significantly influence 

adherence behaviors. However, clinical variables 

were identified that speak to the experience of cancer 

pain and which pain treatments are most relevant to 

analgesic adherence. The results of this study affirm 

extant literature and support ongoing evaluation to 

address the key experiential variables that influence 

pain outcomes for patients with cancer through clini-

cal, research, and policy interventions.
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