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Improving Functional Status
in African Americans
With Cancer Pain:

A Randomized Clinical Trial
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OBIJECTIVES: To determine the efficacy of the
Power Over Pain-Coaching (POP-C) intervention to
improve functional status among African American
outpatients with cancer pain.

SAMPLE & SETTING: 310 African American patients
were recruited from an urban comprehensive cancer
center. The study took place in the patients’ homes.

METHODS & VARIABLES: A two-group randomized
design with repeated measures was used. Data were
analyzed with linear mixed effects regression analysis
and structural equation change score models.
Variables were pain, pain-related distress, functional
status, perceived control over pain, and the following
antecedents to control: medication management,
pain advocacy, and living with pain.

RESULTS: Functional status was improved in POP-C
participants relative to control group participants (p <
0.05). Distress also was differentially decreased (p <
0.05). Pain intensity ratings decreased significantly

in all patients (p < 0.05). The largest intervention
effects were observed in the living with pain
component.

IMPLICATIONS FOR NURSING: Perceived control
over pain was strongly related to functional status
and is amenable to interventions using the POP-C
intervention components described in this article.
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espite the options of using anal-

gesics and other modalities, pain

continues to be moderate to severe

in more than 50% of patients with

cancer (Beuken-van Everdingen et
al., 2007; Hammer et al., 2016). The multidimensional
experience of pain involves many factors, including
pain-related distress and perceived control over pain,
which affect a patient’s functional status (Leung,
Pachana, & McLaughlin, 2014; Vallerand, Templin,
Hasenau, & Riley-Doucet, 2007; Wells & Sandlin,
2012).

Behavioral interventions to decrease cancer
pain have focused on distress (Jacobsen, Mgldrup,
Christrup, Sjggren, & Hansen, 2010; Wells & Sandlin,
2012). Although distress is important and should
be assessed in all patients with cancer (National
Comprehensive Cancer Network [NCCN], 2017),
when general symptom distress and pain-related dis-
tress were compared in patients with cancer pain,
distress from pain was found to be more upsetting
than all other symptoms (Vallerand, Templin, et al.,
2007). Assessing pain-related distress is essential in
patients with cancer-related pain to develop interven-
tions and effectively care for these patients. However,
designing interventions to decrease distress is chal-
lenging because of the affective nature of the concept.
The factors that lead to pain-related distress are
more amenable to intervention strategies. Perceived
control over pain, a factor that had not been previ-
ously considered, was found to have a direct effect
on pain-related distress and mediated the effect of
beliefs about pain and pain level on distress in ambu-
latory patients with cancer-related pain (Vallerand,
Templin, et al., 2007).

African American patients with cancer have been
shown to bear an excess burden of pain because of
disparities in pain care (Anderson et al., 2015; Fisch
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et al., 2012; Meghani, Thompson, Chittams, Bruner, &
Riegel, 2015; White-Means, Rice, Dapremont, Davis,
& Martin, 2015). In a study of 281 patients from a
Midwestern comprehensive cancer center, African
American patients were found to have significantly
higher pain levels, more distress, and poorer func-
tional status than Caucasian patients (Vallerand,
Hasenau, Templin, & Collins-Bohler, 2005). Perceived
control over pain, “the perception that one has a way
of gaining and/or maintaining control over an aversive
event, such as pain” (Pellino & Ward, 1998, p. 111), was
the only factor found to predict disparities in these
groups. When perceived control over pain was statis-
tically controlled for, the effects of disparities were
significantly reduced in the outcomes of distress and
functional status (Vallerand et al., 2005). Perceived
control over pain may play an even greater role in
minorities and patients with low socioeconomic status
(McNeill, Reynolds, & Ney, 2007; Vallerand, Crawley,
Pieper, & Templin, 2016; Vallerand et al., 2005).

Objectives

To help African American patients with cancer and
caregivers to effectively manage pain, the authors
developed and tested the Power Over Pain-Coaching
(POP-C) intervention, a multicomponent, five-week,
nurse-delivered home and telephone intervention.
The intervention built on prior work by Vallerand,
Hasenau, and Templin (2010) and Vallerand, Templin,
et al., 2007. The current version included three
potentially modifiable and measurable antecedents
to perceived control over pain: medication manage-
ment, pain advocacy, and living with pain.

The purpose of the current study was to determine
the efficacy of the POP-C intervention to improve
functional status among African American outpatients
with cancer pain. The authors hypothesized that the
mechanism for this intervention was improvements in
perceived control over pain mediated by an aggregate
improvement in the proposed antecedents to control:
medication management, pain advocacy, and living
with pain. The current study contributes significantly
to the advancement of pain research by addressing a
challenge of treatment that has remained unsolved
for a traditionally underrepresented minority.

Methods

Sample and Setting

Based on effect sizes obtained in prior studies, the
required complete-data sample size (after attrition)
was 110 participants per treatment arm. This assumed
an effect size for the treatment x time interaction of
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0.35, a correlation among repeated measures of 0.6,
and a two-tail alpha of 0.05. Recruitment continued
until both treatment arms achieved the minimum
sample size at week 7. This sample size also is ade-
quate for structural equation modeling (SEM). The
Satorra and Saris (1985) method was used to estimate
the magnitude of standard path coefficients in the
proposed structural equation model, which ranged
from 0.15-0.17.

Patients were enrolled from the waiting room of
the Karmanos Cancer Institute in Detroit, Michigan.
Inclusion criteria were the following:

m Being aged 18 years or older
m Self-identifying as African American
m Having cancer-related pain of 4 or greater on a

o-10 Likert-type scale, with higher scores indicat-

ing greater pain, during the past two weeks
As shown in Figure 1, initial screening included 472
patients, with 162 patients being excluded for not
meeting the inclusion criteria, declining to partic-
ipate, or being unavailable at the time of consent.
Consent was obtained from 310 patients. The study
was approved by the institutional review board of
Wayne State University in Detroit, Michigan. The
data were collected in the patients” homes and from
telephone calls.

Design

A longitudinal randomized, controlled trial with
repeated measures was used to test the efficacy of
the POP-C intervention to improve pain, pain-related
distress, and functional status by improving per-
ceived control over pain among adult African
American patients with cancer. Random assignment
was achieved using a permuted block randomization
schedule with a random assignment list generated in
advance. The initial allocation ratio was 1:1. Interim
monitoring revealed differential attrition with greater
loss in the intervention condition. Consequently, the
allocation ratio was adjusted to favor the intervention
group. The adjustment overcompensated so that, at
week 12, the numbers retained were in the ratio of
122:101.

Procedure

Nurses were trained as intervention nurses (INs)
or data collection nurses (DCNs). INs were
master’s-prepared RNs with prior experience in oncol-
ogy or pain management, and they received additional
training and mentoring by the principal investiga-
tor (PI). DCNs were RNs who received training by
the co-investigators on obtaining informed consent
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and making home visits but received no additional
training in pain management. The INs and DCNs
received training on the study protocols and edu-
cation for making home visits in the urban African

American community, cultural sensitivity, and data
collection. DCNs also were advised not to intervene
but to suggest that the patients contact their clini-
cian for any concerns. In addition to obtaining data

FIGURE 1. Consolidated Standards of Reporting Trials Flow Diagram for Sample

Randomized and assessed
for eligibility (n = 472)

Randomized to intervention—not consented (N = 98)
m Unable to contact (n = 49)

m Declined to participate (n=31)

m Died (n=9)

m Admitted to hospice (n = 6)

m Did not meet inclusion criteria (n = 3)

Randomized to control—not consented (N = 64)
m Declined to participate (n = 30)

m Unable to contact (n = 22)

m Died (n=8)

m Did not meet inclusion criteria (n = 4)

Consented (n=310)

Allocated to intervention (n = 180)

Lost to follow-up (N = 50)

m Unable to contact after initial consent (n = 16)

m Died (n=13)

m Withdrew—stated “too ill,” “too busy” (n = 9)

m Hospitalized or admitted to hospice (n = 8)

m Became cognitively impaired because of illness
(n=2)

m Had a stroke (n=1)

m Moved out of state (n= 1)

Completed treatment phase, week 7 (n = 130)

Completed durability assessment, week 12 (n = 122)

Excluded from analysis (N = 8)
m Died after week 7 (n = 6)
= Unable to contact (n = 2)

Allocated to control (n = 130)

Lost to follow-up (N = 24)

m Unable to contact after initial consent (n = 10)
m Withdrew—stated “too busy” (n = 5)

m Admitted to hospice (n = 4)

m Died (n=4)

m Had surgery (n=1)

Completed treatment phase, week 7 (n = 106)

Excluded from analysis because of duplication in
study (previously seen) (n = 2)

Completed durability assessment, week 12 (n=101)

Excluded from analysis (N =
m Died afterweek 7 (n = 4)
m Refused (n=1)

5)
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from the control group, DCNs collected data from the
intervention group at week 1, 7, and 12. Patients took
45-60 minutes to complete these measures. The sepa-
ration of the INs from data collection responsibilities
lowered threats to internal validity from patient and
responder biases. Patients were followed by the same
IN and DCN throughout the 12 weeks of the study.
Patients and caregivers in the intervention group
received the POP-C intervention from an IN. The
intervention consisted of a home visit in weeks 2, 4,
and 6, covering the three POP-C components: med-
ication management, pain advocacy, and living with
pain (see Figure 2). Each visit focused on one com-
ponent, but INs customized the specific coaching to
individual participant needs. Examples of individual-
ization included types of analgesics for specific types
of pain, such as neuropathic or bone pain; strategies
for communicating concerns about pain to clinicians;
and clarifying misconceptions of what can be realisti-
cally achieved in pain control. A telephone call to the
patient and caregiver was made during weeks 3 and
5 to reinforce and further adapt the intervention as
needed. Data for primary measures (pain, pain-related
distress, functional status) were collected by the IN
during the five weekly intervention contacts. These
weekly measurements took 10-15 minutes to com-
plete and provided a way of responding to expected
dynamic changes in pain, pain-related distress, and
function. Patients in both groups received $25 gift
cards at the beginning and end of the study. Patients
in the intervention group also received a pill orga-
nizer, study-related coffee mug, and a hot/cold pack
during the intervention weeks related to the inter-
vention components. Intermediate measures (beliefs,
perceived control over pain, intervention measures)
were collected by a DCN at week 1 (enrollment), 7
(postintervention), and 12 (durability).

Main Research Variables

The main research variables are described in Table 1.
Each of the variables is a composite measure consist-
ing of a weighted sum of items or scales. The variables
are classified in three groups: outcomes (pain, pain-re-
lated distress, functional status), mediator: perceived
control over pain (pharmacologic control, cognitive
control, pain catastrophizing, feelings of control), and
intervention components (medication management,
pain advocacy, living with pain). The outcomes each
were analyzed separately; perceived control and the
intervention components were latent constructs, so
variables in these groups were used as indicators in
the SEM.
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Because the variables primarily were based on
self-report, the study protocol named, in advance,
multiple scales or items for several of the vari-
ables to improve the reliability of the assessments.
All scales and items except for the investigator-
developed scale, the Pain Self-Management
Questionnaire (PSMQ), were used in prior studies.
Psychometric procedures were used to omit items
that did not contribute to reliability as expected. Items
and scales were standardized prior to summation by
weights, which gave all items the same scale range.

Outcomes
Outcomes were comprised of measures of pain,
pain-related distress, and functional status.

FIGURE 2. Components of the Power Over
Pain-Coaching Intervention

Medication Management

m Importance of pain management

m Misconceptions

m Types of analgesics

m Side effect management

m Effective use of analgesics

m Untried analgesics and adjuvant options

m Changes in medications to decrease pain or side effects
m Community and economic barriers to pain treatment
m Community resources for obtaining prescriptions

m Keeping medications safe

Pain Advocacy

m Communication skills

m Role playing and advocacy training

m Suggestions for strengthening communication with
healthcare providers

m Advocating for effective pain management

m How to ask for medication changes or adjustments

m Overcoming fear and mistrust

m Transcultural communication with providers

Living With Pain

The patient’s response to pain

Decreasing distress

Positive reactions to increased self-efficacy and control
Remaining functional with pain in control
Building the patient’s self-confidence to manage pain
Changes in health status—when other things happen
in life

m Acceptance of pain

m Spiritual and religious resources

m Use of nonpharmacologic modalities

m Use of complementary and alternative therapies
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TABLE 1. Internal Consistency Reliability of Study Variables

Variable Number of ltems Reliability Scales or Items

Outcomes

Functional status 11 0.82 BPl interference (7 items), SF12 (2 scales), QOL, KPS
Pain 5 0.9 BPI (4 items), PPQ (1 item)
Pain-related distress 4 0.76 Distress Thermometer, MSAS, PPQ (2 items)
Perceived control

Pain catastrophizing 13 0.92 Pain Catastrophizing Scale (13 items)
Coghnitive control 10 0.8 Survey of Pain Attitudes Control Subscale (10 items)
Pharmacologic control 7 0.68 Perceived Control Scale (7 items)
Feelings of control 3 0.71 PPQ (1 item), demo (2 items)
Intervention component

Medication management 35 0.85 PSMQ items plus items from the PPQ and BQ
Pain advocacy 22 0.8 PSMQ items plus items from the BQ

Living with pain 15 0.82 PSMQ items plus items from CPAQ

BPI—Brief Pain Inventory; BQ—Barrier Questionnaire; CPAQ—Chronic Pain Acceptance Questionnaire; KPS—Karnofsky
Performance Status; MSAS—Memorial Symptom Assessment Scale; PPQ—Patient Pain Questionnaire; PSMQ—Pain
Self-Management Questionnaire; QOL—quality of life; SF12—Short-Form 12 Physical and Mental Health Composite

Pain: Four items rating pain intensity (worst, least,
and average in the past two weeks and now) from the
Brief Pain Inventory-Short Form (BPI) (Cleeland &
Syrjala, 2001) and one item from the Patient Pain
Questionnaire (PPQ) (Ferrell, Eberts, McCaffery, &
Grant, 1991) were used to measure pain intensity.

Pain-related distress: The construct of pain-related
distress was measured using the Distress Thermometer
(Ransom, Jacobsen, & Booth-Jones, 2006), the
Memorial Symptom Assessment Scale (Chang, Hwang,
Feuerman, Kasimis, & Thaler, 2000), and two items
from the PPQ.

Functional status: For the purposes of the current
study, functional status was defined as the ability to
participate in activities that are meaningful or import-
ant to the patient. Functional status was measured by
the seven-item interference subscale of the BPI, the
Short-Form 12 Physical and Mental Health Composite
(Ware, Kosinski, & Keller, 1996), the Quality of Life
scale of the American Chronic Pain Association
(2003), and the Karnofsky Performance Status scale
(Schag, Heinrich, & Ganz, 1984).

Mediator

Perceived control over pain was a mediating concept
defined by three scales from existing instruments and
three questions about feelings of control. The three
scales were the Survey of Pain Attitudes Control
Subscale (Jensen, Turner, Romano, & Lawler, 1994),
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Pain Catastrophizing Scale (Sullivan, Bishop, & Pivik,
1995), and Perceived Control Scale (Pellino & Ward,
1998). Perceived control over pain has been identified
as a factor that influences self-efficacy (Vancleef &
Peters, 2011), quality of care for cancer pain (McNeill
et al.,, 2007), and functional status (Vallerand et al.,
2016).

Three questions, measured on a o-10 Likert-type
scale, with higher scores indicating greater feelings of
control, were used for individual feelings of control.
One question from the PPQ asking to what extent the
patients believed they could control their pain, and
two questions from the demographic survey asking
how controllable the patients believed their pain was
and how controlled they believed their pain was cur-
rently, also were used.

Intervention Components

The intervention focused on medication management,
pain advocacy, and living with pain. These components
were informed by various theoretical perspectives,
such as self-efficacy and acceptance and commitment
therapy, but based primarily on the authors’ clinical
experience. Although the medication management and
pain advocacy components have been used in other
studies (Vallerand et al., 2010), the addition of the living
with pain component makes the intervention more
comprehensive and relevant. Living with pain acknowl-
edges the importance of maintaining function despite
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pain, particularly for activities that are meaningful for
the patient. Acceptance does not negate the impor-
tance of pain control but rather emphasizes a realistic
attitude and the recognition that, although pain relief
is a goal, living with some pain is a reality. The use of
all three components of POP-C is an innovative and
promising approach to cancer pain management.

Medication management: Items considered for
this component included topics such as the impor-
tance of pain management, misconceptions regarding
medications, management of side effects, and commu-
nity resources for prescriptions. This component was
measured by items on the PSMQ, PPQ, and Barrier
Questionnaire (BQ) (Gunnarsdottir, Donovan, Serlin,
Voge, & Ward, 2002).

The PSMQ is a 35-question tool developed by
the PI to measure aspects of the intervention not
captured with other tools. It has three subscales
matching the POP-C components. Six items from

this questionnaire were used to measure medica-
tion management and were answered on an 11-point
Likert-type scale. Higher scores on these items repre-
sented a better understanding of how and when to use
medication and what medication to use in managing
pain more effectively. Eight items from the PPQ were
used to measure concepts such as when to take pre-
scribed medication and effective dosages. The BQ is a
27-item self-report tool to assess the extent of patient
concerns about reporting pain and using analgesics.
Twenty-one questions were used for medication man-
agement that addressed issues of potential addiction
and adverse side effects.

Pain advocacy: This concept included items such
as communication skills, role playing advocacy train-
ing, overcoming fear and mistrust, and transcultural
communication. Measurement of this concept used
the PSMQ and BQ. Ten items from the PSMQ were
used, such as self-awareness of and importance of

TABLE 2. Patient Characteristics at Baseline by Study Group (N = 310)

Control (N = 130)

Intervention (N = 180)

Characteristic X
Age (years) 54.47
Education (years) 12.16
Time since diagnosis (months) 24.38
Perceived control® 5.72
Characteristic n
Gender

Female 84
Male 46
Marital status

Single 61
Separated (including widowed or divorced) 41
Married 28
Employment status

Disabled 51
Retired 24
Unemployed 24
Full- or part-time 16
Other 15
Metastasized

No 92
Yes 38

SD X SD p
11.84 57.59 11 0.02
2.45 12.42 2.18 0.32
30.74 34.96 48.09 0.03
3.04 5.88 3.23 0.66
% n % p
65 112 62 0.72
35 68 38 -
47 84 47 -
32 58 32 -
22 38 21 0.99
39 91 51 -
18 37 21 0.1
18 27 15 -
12 16 9 -
12 9 5 -
71 110 61 -
29 70 39 0.09

2Measured on a 0-10 Likert-type scale, with higher scores indicating greater feelings of control

Note. Because of rounding, percentages may not total 100.
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talking about pain with families and clinicians. Six
items from the BQ were used, including “It’s import-
ant to be strong by not talking about pain,” answered
on a six-point Likert-type scale, ranging from o (do
not agree at all) to 5 (agree very much).

Living with pain: This concept included issues such
as acceptance of pain, modifying patients’ and caregiv-
ers’ responses to pain, controlling pain and remaining
functional, building confidence to manage pain, reli-
gious resources, and the use of nonpharmacologic
therapies. The concept was measured by the PSMQ
and the Chronic Pain Acceptance Questionnaire
(McCracken, Vowles, & Eccleston, 2004). Six items
from the PSMQ measured this concept. They included
keeping pain in control to allow doing things import-
ant to the patients and keeping busy when in pain to
keep their mind off pain. Nine items from the Chronic
Pain Acceptance Questionnaire were used for this
measure. They included such statements as, “I lead a
full life even though I have chronic pain.”

Data Analysis Strategy

Two types of analyses were performed to address the

two study aims:

m Confirmatory hypotheses test of the effect of the
intervention on primary outcomes: pain, distress,
and function

m Structural equation modeling to test the mediation
of the intervention effects by perceived control
Primary outcome evaluation: Each outcome (pain,

pain-related distress, and functional status) was

evaluated separately using repeated measures linear
mixed effects models (Fitzmaurice, Laird, & Ware,

2004; Laird & Ware, 1982). The analysis was con-

ducted in two ways: by using all cases with baseline

data (N = 310) and by using only cases that had com-
plete data following the intervention. The sample size

at the seven-week postbaseline assessment was 236;

at the 12-week postbaseline assessment, it was 223.

The first analysis is similar to intent-to-treat with the

missing outcome data accounted for statistically with

maximum likelihood estimation under the assump-
tion of data missing at random. The second analysis
is termed per protocol and did not make assumptions
about the missing data mechanism. For each of these
analyses, the authors aggregated week 1 and 2 data
to provide a more stable baseline for estimation of
change. This was not planned but deemed necessary
because of the highly variable scores on some out-
comes between the first two assessment weeks and
appropriate because the intervention was first deliv-
ered at the week 2 visit; early intervention effects
on self-report would work against finding a positive
change. Prior to testing effects, the covariance matrix

TABLE 3. Study Variables by Treatment Group at Baseline

Control (N = 130)

Intervention (N = 180)

Variable X SD
Outcomes

Distress 5.69 2.26
Functional status 4.87 0.93
Pain 5.18 2.41
Perceived control

Coghnitive control 1.76 0.84
Feelings of control 5.88 2.34
Pain catastrophizing 2.77 1.03
Pharmacologic control 4.83 1.33
Intervention components

Living with pain 3.85 1.11
Medication management 2.9 0.9
Pain advocacy 3.78 0.98

X SD p
5.84 2.14 0.54
4,75 0.88 0.26
5.28 2.46 0.72
1.77 0.95 0.93
5.89 2.68 0.96
2.9 1.01 0.27
4.87 1.25 0.8
3.76 1.22 0.49
2.87 0.83 0.78
3.89 1.01 0.36

Note. Scale ranges were as follows: distress (0-10), functional status (2.8-7.5), pain (0-10), cognitive control (0-4),
feelings of control (0-10), pain castastrophizing (1-5), pharmacologic control (1-7), living with pain (0-6), medication
management (1-5), and pain advocacy (1-5). Higher scores indicate more of the construct; for example, higher scores on
distress mean more distress, and higher scores on cognitive control mean more control.
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TABLE 4. Intent-to-Treat Analysis of Study Outcomes (Linear Mixed Model Tests for Main Effects

and Interactions)® (N = 310)

Time (Week 7 - [Week 1 + Week 2])

Variable Estimate Effect Size® Lower Bound Upper Bound p
Distress 0.68 0.28 0.44 0.92 <0.001
Function -0.21 0.23 -0.29 -0.12 <0.001
Pain 0.45 0.17 0.19 0.71 0.001
Time x Group
Variable Estimate Effect Size Lower Bound Upper Bound p
Distress -0.52 0.21 -1 -0.04 0.032
Function 0.18 0.19 0.01 0.35 0.031
Pain -0.38 0.14 -0.907 0.147 0.157

2Covariates were years of education and metastasized.
b Effect size = estimate/SD

of repeated measures was modeled. All analyses were
conducted with and without covariates.

Structural equation modeling: This analysis used
the complete case data (n = 236 obtained from week 1
and 7). The use of complete cases facilitated the com-
putation of individual change scores for each of the
variables in the model. The POP-C intervention model
was operationalized with latent constructs measur-
ing intervention components, perceived control, and
outcomes. According to the model, the effects of the
intervention on outcomes are mediated by changes in
perceived control. A latent change score SEM model
was used to test the proposed mediation pathways.
Latent change score indicators were created by sub-
tracting week 1 from week 7 scores for each variable.
The latent outcome constructs were corrected for
measurement error using the reliability of the change
score variables and the formula provided by Hayduk
(1987). Covariates with nonsignificant pathways were
trimmed from the model.

Results

Sample

At baseline (N = 310), participants were 63% (n = 196)
female, and had a mean age of 56.28 years (SD = 11.49).
Average pain in the past 24 hours was 5.81 (SD = 2.4) on
a 0-10 Likert-type scale, with higher scores indicating
greater pain. As shown in Table 2, no baseline differ-
ences were seen in gender, marital status, education,
or presence of metastases. Primary sites of cancer
included breast (n = 68, 22%), lung (n = 39, 13%), oral
(n = 34, 11%), genitourinary (n = 30, 10%), and gastro-
intestinal (n = 24, 8%), with the remaining 110 (36%)
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reporting various other sites and 5 not reporting a
site. Site of cancer did not differ significantly between
groups. Patients who were randomized to the inter-
vention arm were significantly older and reported
longer time since diagnosis. No differences were seen
in the study variables by treatment group at baseline
(see Table 3).

Of the 310 patients consented and enrolled,
the total number completing the intervention
(seven-week postbaseline) was 236, a loss of 74 par-
ticipants. An additional 13 participants were lost
to follow-up at the 12-week postbaseline durability
assessment (N =223). Because of the small percentage
loss from week 7 to 12, attrition analysis was con-
ducted only for loss during the intervention interval
(week 1 to 7). Attrition was random across treatment
arms, except for one variable; a greater number of
patients with metastases were lost from the interven-
tion group (n = 27) than the control group (n=6) (p =
0.023). Attrition was primarily because of death (n =
25), illness severity (n = 17), and inability to contact
(n = 26).

Linear Mixed Effects Analysis of Primary Outcomes

The primary analysis used all randomized cases (N =
310). A group X time (2 x 3) repeated measures anal-
ysis with two contrasts on time was used to test the
intervention effects. The first contrast (C1) compared
baseline assessments with those of week 7; the second
contrast (C2) compared assessments from week 7 with
those of week 12. The effect of the intervention was
tested using the group by C1 contrast effect. The dura-
bility of the intervention was tested with the group x
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C2 contrast effect. The results are shown in Table 4
and Figure 3. As hypothesized, distress and function
were improved following the intervention at week 7
to a greater degree in the intervention group than the
control group (group x C1, p <0.05). Contrary to expec-
tations, pain was not significantly different between
the two groups (p = 0.157). However, all outcomes,
including pain, significantly improved from baseline to
week 7 (p < 0.001). Effect sizes were in the small to
medium-small range. Effects were not changed from
week 7 to 12 (C2 main effect and C2 x group interaction
effect, p > 0.05), indicating no further improvements
or declines in the intervention effect.

Additional analysis of primary outcomes: Using
additional covariates as well as omitting all covari-
ates that had little effect on the results had no effect
on judgments of significance. An alternative analysis
was conducted using only cases complete to week 7
per protocol (n = 236 and 223), and the results were
unchanged.

Structural Equation Model Testing
The POP-C SEM results are shown in Figure 4.
The models were estimated using full information

maximum likelihood and the bias-corrected
bootstrap, the recommended method of testing
mediation in SEM (Shrout & Bolger, 2002). In addi-
tion, all standardized coefficients were tested for
significance. The authors attempted to fit the four
covariates associated with treatment imbalance and
attrition in the model, but none was significantly
correlated across variables connected by a pathway
and, therefore, was potentially confounding. The
authors retained metastasis because it was differen-
tially associated with attrition, although it was not
significant.

Effect of the intervention on the latent factor of
change in intervention components: The two treat-
ment groups were dummy coded (1 = intervention
and o = control). The effect of the intervention on
the latent change in the intervention components
was positive and significant, as expected (standard-
ized path = 0.21, p = 0.049). The variance in the latent
change in intervention components came primar-
ily from the change in living with pain component
(standardized loading = 0.44, p = 0.018), with change
in pain advocacy (standardized loading = 0.22, p =
0.028) and change in medication management

FIGURE 3. Primary Outcomes by Intervention Group and Week (N = 310)

6

Score
w

il

0
Weeks 1 and2 Week 7

Week 12 Weeks 1 and2 Week 7 Week 12 Weeks 1and2 Week7  Week 12
Pain Distress Function
= Control Intervention

Note. Weeks 1 and 2 were averaged for baseline.

Note. Lines above bars highlight significant trends and interactions.
Note. Scale ranges were as follows: pain (0-10), distress (0-10), and functional status (2.8-7.5). Higher scores indicate

more of the construct.
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FIGURE 4. Latent Change Score Model of POP-C Intervention Effects on Study Outcomes Mediated by Intervention

Components and Perceived Control (N = 236)

Intervention 0.21

Versus

control group

Metastasized
Ain living Ain pharma A'in catastro- 0.1
with pain control phizing 046 o
0.44 0.67 -0.69 Ain pain
-0.27
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intervention 0.93 perceived 0.31 Ain function
components control
-0.41
-0.44
0.22 0.24 0.57 0.22 Ain distress
Ain pain Ain med A'in cognitive A'in feelings
advocacy management control of control
0.27 0.11

A—change; med—medication; pharma—pharmacologic; POP-C—Power Over Pain-Coaching
Note. The observed variables are shown in rectangles and the latent constructs in ovals. The unlabeled circles are error random variables that are

correlated with other error random variables. These correlated errors are not part of the a priori model specification but were added to improve

0.37

model fit. With these specifications, the model had a good fit to the data (2 = 75.57, df = 47, p = 0.005, x2/df = 1.61, Root Mean Square Error of
Approximation = 0.051, 95% confidence interval [0.028, 0.071], comparative fitindex = 0.93), and all path coefficients were significant except the
covariate pathway from metastasized to A in pain and the residual correlation between A in cognitive control and A in feelings of control.

(standardized loading = 0.24, p = 0.003) contributing
equally.

Test of mediation effects: To determine whether
intervention-related changes in perceived control
mediated the intervention’s effect on changes in out-
comes, the indirect effect of the intervention group
on perception of control and on each of the outcomes
was determined. As hypothesized, these indirect
effects were significant. The indirect effect of the
intervention group on perceived control was 0.197 (p =
0.027). The indirect effects of the intervention group
on pain, distress, and functional status each were sig-
nificant (p = -0.086, -0.09, and 0.121, respectively).

Alternative models: Additional models were tested
that included the direct effects of the intervention
on perceived control and functional status. These
models did not fit better, and the direct-effect path-
ways were not significant. A third model examined the
reciprocal relationship between pain and perceived
control by adding a pathway from pain to perceived
control. This pathway did not change the fit of the
model, and the coefficient on the pathway was small
and not significant.

ONF.ONS.ORG

Discussion

The current study determined the efficacy of the
POP-C intervention to improve functional status
among African Americans who bear an excess burden
of cancer pain. The authors found greater improve-
ments in distress and function in participants
randomized to the POP-C intervention. Pain was
decreased in both groups. The authors supported the
hypothesis that the mechanism for this was improve-
ment in perceived control over pain mediated by
aggregate improvement in the intervention compo-
nents: medication management, pain advocacy, and
living with pain.

Beliefs about one’s ability to control daily symp-
toms, such as pain, have been found to be more
influential on well-being than beliefs about one’s abil-
ity to control the progression of disease (Vallerand,
Saunders, & Anthony, 2007; Wallhagen & Brod,
1997). In addition, control does not need to be
exercised for it to be effective; it just needs to be per-
ceived (Thompson, 1981). These results suggest that
increasing patients’ perceived control over pain pro-
vides a means of decreasing pain-related disparities
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and improving functional status in patients with
cancer-related pain.

An urgent need exists for effective pain manage-
ment interventions tailored to African American
patients with cancer. Numerous studies have shown
disparities in pain experiences and in the manage-
ment of pain when comparing African American
and non-African American patients (Bonham, 2001;
Ezenwa, Ameringer, Ward, & Serlin, 2006; Green et
al., 2003; Lasch, 2000; Todd, Deaton, D’Adamo, &
Goe, 2000; Vallerand et al., 2005). Distress and emo-
tional response to pain are significantly higher among
African American patients (Riley et al., 2002), who
also report greater pain-related interference with daily
living (Ruehlman, Karoly, & Newton, 2005; Vallerand
et al., 2005). Pain-related beliefs and barriers reported
by African Americans included concerns about addic-
tion and tolerance, difficulties in communicating with
physicians, and reluctance to complain of pain. The
authors’ prior research showed that these disparities
arise in part from a lower perception of control over
pain (Vallerand et al., 2005).

As in most behavioral interventions, the effect
sizes were small. However, the significance of the
findings was encouraging, and increasing the inter-
vention duration with additional booster sessions
may increase the effect sizes. The current study was
limited to African American patients with cancer pain.
Additional studies with diverse populations and other
types of chronic pain are needed.

Implications for Nursing
Most patients with cancer rank pain as their most
distressing symptom (Clotfelter, 1999; Vallerand,
Saunders, et al., 2007; Wells, Murphy, Wujcik, &
Johnson, 2003). The NCCN (2017) guidelines rec-
ommend that distress be assessed in all patients with
cancer. However, designing interventions to decrease
distress is challenging because of the abstract nature
of the concept. The antecedent factors that lead to
pain-related distress are more amenable to inter-
vention strategies. Based on the authors’ findings,
improving patients’ perceived control over pain can
decrease pain-related distress and improve function.
Potential methods to improve perceived control over
pain include the following (Vallerand, Saunders, et al.,
2007):
m Educating patients about various pain manage-
ment modalities
m Individualizing therapy to meet patients’ needs,
including acceptable modifications of the pharma-
cologic regimen
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m Antecedents to distress may be used to develop interventions to
reduce distress for patients with cancer.

m Increasing patient-perceived control over pain reduces pain-
related distress and improves function.

m The Power Over Pain-Coaching intervention is effective in reducing
pain, decreasing pain-related distress, and improving functional
status in African Americans with cancer pain.

m Providing options for patients to manage episodes
of breakthrough pain

m Teaching patients how to use nonpharmacologic
modalities

m Educating patients about when to call their health-
care providers if pain is not controlled

Conclusion

Development of a better approach to therapeutic
intervention can, when demonstrated to be effective
with at-risk populations, be translated into clinical
practice to address the critical national health prob-
lems of pain and pain-related disparities. Lack of a
proven intervention to address patients’ beliefs and
enhance the effectiveness of pain management has
been a barrier to progress in the field. The results
of the current study contribute significantly to the
advancement of pain research by addressing a chal-
lenge of treatment that has remained unsolved
for a traditionally underrepresented minority.
Understanding responses to pain as seen through
the cultural lenses of specific groups will aid in
more accurate interpretation of the experience and
allow for more successful interventions (Edwards,
Fillingim, & Keefe, 2001). This project represents
the critical next step toward translating the POP-C
intervention into practical clinical applications with
diverse patient populations.
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