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Abstract

Background: Pain is a common problem, especially in the first few years of breast cancer
survivorship. Asian American breast cancer survivors reportedly have inadequate cancer pain
management, subsequently reporting lower quality of life compared to other racial/ethnic groups.
Technology-based programs could improve cancer pain management process. The purpose of this
study was to examine the efficacy of a technology-based information and coaching/support
program on cancer pain and its accompanying symptoms of Asian American breast cancer
survivors.

Methods: This study adopted a randomized pretest/posttest group design. The sample included
115 Asian American breast cancer survivors (control: 49, intervention: 66). The participants’
background features, pain (frequency and distress), accompanying symptom distress (global,
physical, and psychological), and four theory-based mediators (attitude, self-efficacy, perceived
barrier, and social influence) were measured using multiple instruments at three time points (pre-
test, post-1-month, and post-3-months). This study took an intent-to-treat approach and conducted
linear mixed-model growth curve analyses.

Results: There were significant decreases in all outcome variables including pain and symptoms
over time in both groups. There were greater decreases in physical symptom distress scores among
the intervention group compared with the control group (p = 0.0229). The mediators as a whole
significantly explained both groups’ overall decreases in general, physical, and psychological
symptom distress scores at post-3-months and the intervention group’s greater decreases in
general, physical, and psychological symptom distress scores at post-1-month.
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Conclusions: The technology-based program could help reduce cancer pain and its
accompanying symptoms of Asian American breast cancer survivors.

Precis:

Technology-based programs could improve cancer pain management process. A technology-based
program is effective in reducing cancer pain and accompanying symptoms among Asian American
breast cancer survivors.
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Introduction

The American Cancer Society estimates that, in 2019, there will be an estimated 268,600
new cases of invasive breast cancer, 62,930 new cases of breast carcinoma in situ, and
41,760 breast cancer deaths.? Due to advances in early detection and treatment, these women
represent nearly 44% of female cancer survivors in the U.S.1 These women usually have
some combinations of surgery, radiation or chemotherapy, all of which can cause clinically
significant chronic pain.23 Indeed, pain is a common problem, especially in the first few
years of survivorship after treatment as well as during the diagnosis and treatment process.?
Furthermore, the prevalence of pain is much higher in breast cancer survivors compared with
those with other types of cancer.24 Pain occurs in 25 to 60% of breast cancer survivors,>8
and approximately 50% report moderate to severe pain.” Chronic pain reportedly decreases
the women’s quality of life and daily functioning, and increases their fatigue, depression,
anxiety, and sleep disruption.89

Racial/ethnic minorities are reportedly high risk groups for inadequate pain and symptom
management within breast cancer survivors. Racial/ethnic minority survivors, particularly
underserved patients of lower socioeconomic status, are more likely to present with a later
stage disease than non-minority patients, and their pain is more likely to be undertreated.
10.11 Fisch et al.12 reported that the odds of a non-Hispanic White having inadequate pain
management were about a half of those of a minority patient after adjusting for other
explanatory variables (odds ratio, 0.51, p<0.01). Fu et al.13 reported that Hispanic women
were more likely to have unmanaged pain-related symptoms than other racial/ethnic groups
(p < 0.05). Anderson et al.1# reported that 28% of Hispanic and 31% of African American
patients received analgesics that were insufficient to manage their pain. Wang et al.1>
reported that Chinese breast cancer survivors were less likely to have their pain resolved
because of cultural hesitance to ask help for pain.

Racial/ethnic minority breast cancer survivors shoulder unnecessary burden of pain because
they rarely complain about pain, delay seeking help until pain becomes severe, and rarely
ask or get necessary information and/or coaching/support due to their cultural values and
beliefs and language barriers.16:17 These findings have supported a dire need for information
and coaching/support for pain and symptom management in racial/ethnic minority breast
cancer survivors.
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In this study, the efficacy of a technology-based information and coaching/support program
was examined on cancer pain and its accompanying symptoms of Asian American breast
cancer survivors. Using the findings from previous studies,18-20 the program was developed
with a focus on culturally unique aspects in cancer pain and symptom experience; the
program was culturally tailored to Asian American women. The Bandura’s Theory of
Behavioral Change?! was used to guide the development of the program and the study
design. Four major concepts of the theory (women’s attitudes, self-efficacy, perceived
barriers, and social influences) were considered in the program and study design (see the
below for more information on the program). The hypotheses that were tested included:

. Hypothesis 1. Those who use the study program and the American Cancer
Society (ACS) website show significantly greater improvements than those who
use only the ACS website in self-reported pain and accompanying symptoms
from a pre-test (Time 0) to two follow-up time points (post-1-month [Time 1]
and post-3-months [Time 2]).

. Hypothesis 2. The theory-based variables (attitudes, self-efficacy, perceived
barriers, and social influences) mediate the effect of the study program on self-
reported pain and accompanying symptoms from Time 0 to Time 2.

The study used a randomized repeated measures pretest/posttest control group design. This
was conducted as a sub-set of an ongoing intervention study to determine the impacts of a
theory-driven, culturally tailored Technology-based Information and Coaching/support
program on Asian American breast cancer survivors (TICAA). The Institutional Review
Board of the institution that the authors were affiliated approved the parent study. The data
were collected during the period between January 2017 and May 2018.

Samples and Settings

The participant recruitment was conducted through both online and offline communities/
groups for Asian Americans such as churches, organizations, forums, healthcare centers,
professional groups, and social media groups. The study was announced through contacting
informal and formal leaders (e.g., website owners, pastors, etc.) and making study
announcements in diverse groups of social media and community.

The women were included if they (a) self-identified as Chinese, Korean, or Japanese; (b)
were aged 21 years and older; (c) had a diagnosis of breast cancer within the last 5 years; (d)
were able to read and write English, Mandarin Chinese (traditional or simplified), Korean, or
Japanese; and () had access to the Internet using computers or mobile devices. Of 276
screened, 115 were eligible for taking part in the study and became the analytic sample. Of
115, however, only 93 participants completed the pre-test questionnaire. The retention rates
among the control group were: 92.9% at post 1-month (n = 39) and 88.1% at post 3-months
(n = 37). Those among the intervention group were: 82.4% at post 1-month (n = 42) and
80.4% at post 3-months (n = 41; Figure 1). However, no one actually withdrew from the
study.
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When the necessary sample size was calculated using the G*Power 3.1.9.2 software, 22 the
results showed that 21 participants would be needed with an assumed effect size of
0.8023(the difference in pain and accompanying symptom scores), 80% of power, and an
alpha level of 0.10. Thus, the total number of participants (n = 115) in the analysis was
adequate to test the hypotheses.

The Technology-Based Information and Coaching/Support Program

The TICAA included online educational modules, online resources, and group and
individual (one-to-one) coaching that were culturally tailored (e.g., Chinese RN
interventionists for culturally appropriate coaching sessions for Chinese participants).
Specifically, the TICAA intervention included: (a) 15 online educational modules provided
in five different languages (English, Mandarin Chinese [traditional and simplified], Korean,
or Japanese) with general and culture-specific content such as herbal medicine and
acupuncture; (b) periodically updated online resources from credible sources in the U.S. and
participants’ countries of origin; (c) group and one-to-one coaching by interventionists with
a professional (e.g., medical, nursing, or public health) degree and/or license who were from
the same ethnic and cultural background with the participants. Group coaching took place in
the form of an online forum on the project website where participants could ask questions to
interventionists or share information/experience with peer survivors. The one-to-one
coaching continued for 12 weeks for each participant via diverse channels, including
chatting on the project website, texting, phone calls, or emails. When scheduling individual
coaching sessions, the participants could select the channel of communication as they
wanted. The information and coaching were to make changes in the women’s attitudes, self-
efficacy, perceived barriers, and social influences related to breast cancer and pain and
symptom management. The literature supports that coaching2 and information?® could
effectively alter health behaviors through modifying attitudes, self-efficacy, perceived
barriers, and social influences. More details on the intervention can be found elsewhere.26

Instruments

Multiple instruments were used to assess the participants’ background characteristics, pain
and accompanying symptom distress, attitudes, self-efficacy, perceived barriers, and social
influences. In this study, 95 of 115 (82.6%) eligible participants were non-English speakers
and used languages other than English. At the development stage, all the instruments were
forward- and back-translated into Chinese (traditional and simplified), Korean, and Japanese
when translated versions of the instruments were not available in these languages by original
authors of the instruments.

Background characteristics.—Multiple questions were used to assess women’s
sociodemographic and health characteristics including age, sub-ethnicity (Chinese, Korean,
or Japanese), educational attainment, religion, marital status, employment, income
sufficiency, access to health care, Asians in the neighborhood, type of residential area, U.S.-
born, the length of U.S. residence, acculturation, cancer type, cancer stage (Stage I-1V or
don’t know), perceived health status, the use of medication, cancer pain management, and
cancer-related symptom management. The acculturation level was measured by the Suinn-
Lew Asian Self-identity Acculturation Scale (a five-point Likert scale in the areas of food,

Cancer. Author manuscript; available in PMC 2021 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Imetal.

Page 5

music, customs, close friends, and language). The instrument’s standardized Cronbach’s
alpha was 0.87 in this study.

Pain and accompanying symptom distress.—The Memorial Symptom Assessment
Scale-Short Form (MSAS-SF)27 was used to measure cancer pain and its accompanying
symptoms. The MSAS-SF assesses the symptom distress associated with 26 physical
symptoms (including pain) and the frequency of 4 psychological symptoms during the past 7
days. The distress of each symptom is rated on a 5-point Likert scale (0.8 = “not at all,” 1.6
= “a little bit,” 2.4 = “somewhat,” 3.2 = “quite a bit,” 4.0 = “very much”). If the symptom is
not present, a value of zero is assigned. The frequency of psychological symptoms is rated
from 1to 4 (1 = “rarely,” to 4 = “almost constantly”). Each sub-scale’s standardized
Cronbach’s alpha was 0.78 (global distress index), 0.75 (physical symptom distress), and
0.77 (psychological symptom distress) in this study.

Attitudes.—The sub-scale of attitudes from the Questions on Attitudes, Subjective Norm,
Perceived Behavioral Control, and Behavioral Intention (QASPB) was used to assess one’s
attitudes toward breast cancer survivorship and her management of pain and accompanying
symptoms.28 The attitude sub-scale was comprised of six items on a 6-point Likert scale (-3
= “dull” to 3 = “interesting”). The standardized Cronbach’s alpha of the attitude sub-scale
was 0.96 in this study.

Self-Efficacy.—The Cancer Behavior Inventory (CBI) was adopted to rate how confident
women feel about managing stress and changes related to cancer and its treatment. In this
study, only six of the 14 original items were used as the summary score of each individual
(on a 9-point Likert scale; 1 = “not at all confident” to 9 = “totally confident”). The
standardized Cronbach’s alpha of the modified CBI was 0.92 in this study.

Perceived barriers.—The QASPB’ subscale on perceived barriers was used to assess
one’s perceived barriers to breast cancer survivorship and management of pain and
accompanying symptoms. The sub-scale included 16 items on a 4-point Likert scale (1 =
“never” to 4 = “always”) asking how frequent each problem kept a woman from managing
her issues/concerns related to breast cancer. The standardized Cronbach’s alpha of the
perceived barriers sub-scale was 0.91 in this study.

Social influences.—Three instruments were used to capture one’s social influences on
breast cancer survivorship and her management of pain and accompanying symptoms. First,
this study adopted the QASPB’ sub-scale on social influences.?8 The sub-scale included
three items on a 7-point Likert scale (1= “disagree” to 7 = “agree”). Second, the Personal
Resource Questionnaire (PRQ-2000) was used to measure one’s perceived level of social
support. The PRQ-2000 had 15 items on a 7-point Likert scale, which reflected five
dimensions: provision for attachment/intimacy, social integration, opportunity for nurturing
behavior, reassurance of worth, and the availability of informational, emotional, and material
help. Lastly, the Perceived Isolation Scale (PIS) was used to measure one’s perceived
interactions or social isolation. The PIS had six items of social support and three items of
interactions/loneliness, all of which were evaluated on a 3-point Likert scale. The
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standardized Cronbach’s alpha was 0.89, 0.93, and 0.85 for the social influences sub-scale,
the PRQ-2000, and the PIS, respectively.

Data Collection Procedures

The participants were asked to choose their preferred language for the project website
(English, Mandarin Chinese [traditional and simplified], Korean, or Japanese). When
potential participants came to the project website, they were asked to click the ‘I agree to
participate’ button to participate in the study (after reviewing the informed consent in their
selected languages). When they agreed, they were checked with the inclusion criteria, and
only those meeting the inclusion criteria were connected to the online questionnaire for the
pre-test. When they completed the pre-test questionnaire, the participants were asked to
register for the study through the project website. During the registration process, the
participants, through an automated random number generator on the project website, were
randomly assigned to two groups (control and intervention). The participants could change
their IDs and passwords once they logged in the project website. The participants were
asked to print out the electronic instruction sheet for their records.

The participants in both groups were given a web-link to the American Cancer Society
(ACS) website on breast cancer survivorship including pain and symptom management, and
asked to use the website at their convenience. The information on the ACS website is
available in 13 different languages, including Chinese and Korean. During the three-month
intervention period, the intervention group was asked to use both the TICAA program and
the ACS website, whereas the control group was asked to use only the ACS website. As part
of the TICAA program, the intervention group received weekly group or individual coaching
by culturally-matched nurse interventionists. The intervention group was also asked to use
the online resources housed on the project website (general and culture-specific resources).
Then, all participants were requested to complete the second and third questionnaires at the
end of the first and the third months. During the time, the participants were asked to keep
their usual searches for information through their usual sources of information. The
participants also received biweekly reminders and thank you emails by research staff.

Data Analysis

All analyses were performed using the SAS, version 9.4 (SAS Institute, Cary, NC).
Statistical significance was determined at an alpha level of 0.05. The outcome variables that
were not normally distributed were square-root transformed. However, when the skewness of
the outcome variables was not corrected despite various transformations, those variables
were analyzed by Friedman’s two-way nonparametric ANOVA. The data analysis in this
study took an intention-to-treat approach; hence, missing fields remained as missing without
substitution.

First, the participants’ background characteristics at the pre-test were examined using
descriptive statistics (e.g., percentage or mean and standard deviation). Also, their features at
the pre-test were compared between the study groups using chi-square tests and t-tests,
respectively, for categorical and continuous variables. Next, the intervention effects were
evaluated using a linear mixed-model growth cure analysis using the SAS/STAT PROC
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MIXED.29 The modeling was based upon the maximum likelihood estimation, the
unstructured covariance structure, and the Kenward-Roger degree of freedom method. Of
note, this degree of freedom method is known to improve model performance when a model,
like ones in this study, is an unbalanced design, assumes complex covariance structures, and
needs to adjust for the bias from a small sample size.30 In this study, two models were built
for each outcome: Model 1 included group (control and intervention), time (Time 0, Time 1,
and Time 2), and group x time interaction terms. Model 2 added the four domains of
mediators (attitudes, self-efficacy, barriers, and social influence) to Model 1 in order to test
the hypothesis if such mediators account for the changes in outcomes by group and time. In
all models, random intercepts and the pre-determined covariates were controlled. Despite
significant time effects in some outcomes, a random slope was not modeled because the
current sample size was small and a random slope could add too much complexity to
individual models.

Background Characteristics

Table 1 illustrates the participants’ sociodemographic and health characteristics at the pre-
test. The average age was about 51.11 + 11.41 years. Approximately 50% of the participants
were Chinese. Over 50% of the participants had a religion, and 63% were married. The
participants tended to be highly educated; about 58% were college graduates or with an
advanced degree. About 39% were employed, and 50% considered their income sufficient.
About 87% of the participants were living in urban areas; 78% were living in neighborhoods
where many Asians were populated. Also, approximately 88% of the participants were
foreign-born, and they had lived in the U.S. for 16.53 + 10.30 years on average. The mean
acculturation score was 18.16 + 3.59 (possible range: 5-25). About 89% of the participants
had access to health care, 78% had invasive breast cancer, and about 77% were diagnosed
with stage | or stage 11 breast cancer. Only 46% perceived their health status positively
(good, very good, or excellent). About 82% were taking medications; about 48% and 65%
were managing their cancer pain and cancer-related symptoms, respectively. No differences
were observed in these characteristics between control and intervention groups, which
supported successful randomization.

Table 2 presents group differences in the outcomes and mediators at the pre-test. There were
no significant differentials in pain (frequency and distress), accompanying symptoms
(distress), and four mediators (attitudes, self-efficacy, barriers, and social influences)
between the control and intervention groups, which also supported successful
randomization.

The Effects on Cancer Pain and Accompanying Symptoms (Hypothesis 1)

Table 3 shows changes in the outcome variables and mediators by group and time. When
individual variations were considered, the control group was more likely than the
intervention group to experience global, physical, and psychological symptoms at the pre-
test. Both groups showed significant decreases in all the outcome variables (i.e., the
frequencies and distress scores of pain, the distress scores of global, physical, and
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psychological symptoms) over time. There were greater decreases in physical and
psychological symptom distress scores in the intervention group than in the control group
particularly over the first month (BgxT1 = —0.22, p= 0.0062 for physical symptom distress
and BexT1 = —0.18, p=0.0319 for psychological symptom distress).

There were meaningful changes in some mediators by group and time. Regardless of the
group, the participants experienced positive changes over time in the scores of self-efficacy,
perceived social support, and perceived isolation. There were significant increases in the
scores of self-efficacy and perceived social support while there were significant decreases in
their perceived isolation scores over time. More importantly, there were significant decreases
in the perceived barriers scores in the intervention group, but not in the control group (BexT2
=-3.55 p=0.0033).

The Mediation of the Theory-Based Variables (Hypothesis 2)

Table 4 shows changes in the regression coefficients of the outcome variables after adjusting
for the four domains of mediators. Mediating effects were considered as meaningful when
the significant group, time, or their interactive effect in Model 1 lost its statistical
significance in Model 2 when mediators were held constant. All the mediators as a whole
significantly explained the overall decreases in general, physical, and psychological
symptom distress over three months (regardless of the study group). The mediators
accounted for the effect of TICAA on the accompanying symptoms especially over one
month. In addition, the mediators had independent effects on the accompanying symptoms.
Self-efficacy scores independently reduced the general and physical symptom distress
scores. The perceived barrier scores independently increased the physical symptom distress
scores. The perceived isolation scores independently increased the psychological symptom
distress scores.

Discussion

The findings reported in this paper agree with the literature that technology-based coaching
and support programs are effective in changing health behaviors, subsequently enhancing
health outcomes including pain and symptoms.31:32 The literature is clear that technology-
based interventions could be effective in improving health outcomes mainly due to easy
access (e.g., no geographical or time restrictions) and in approaching isolated/marginalized
people with stigmatized conditions and underserved populations.33-34 Moreover, the
literature supports that marginalized groups such as racial/ethnic minorities value
technology-based programs.33-34

Although the intervention group exhibited more favorable changes in some outcomes, both
groups experienced positive changes in all outcomes of interest, which indicates the
effectiveness of the attention control condition used in this study—the ACS website. The
findings may suggest that a simple use of an informational website could also provide
adequate support enough to improve pain and accompanying symptoms of Asian American
breast cancer survivors. Nevertheless, the intervention group’s more considerable changes in
physical and psychological symptom distress certainly support the need for technology-
based coaching and support for Asian American breast cancer survivors. Indeed, the
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literature has been clear about the necessity of support for Asian American breast cancer
survivors; the association of poor quality of life with fewer sources of information and
coaching/support is higher for Asians than for Whites.3%:36

The significant findings on the mediators’ influences on the intervention effect accord to the
literature related to self-efficacy, perceived barriers, social influences, and attitudes. The
existing studies strongly support that the survivorship experience of breast cancer patients
largely depends on their attitudes toward breast cancer.3” Also, their self-efficacy (to adapt
to breast cancer) and perceived barriers reportedly affect their survivorship experience.37:38
Furthermore, social influences including perceived social isolation are reported to affect
their survivorship as well.37:38

The findings reported in this paper need careful interpretations because of the study’s
limitations. First, the sample selection process and sample size were limited because the
current study was a subset of an ongoing larger research project. Second, potential selection
bias might be induced because the participants were a selected group of Asian American
breast cancer survivors; they were included only when they had Internet access (using
computers or mobile devices). Third, cancer pain was not measured using a dedicated
instrument, but using a single item of the MSAS-SF (that was developed to assess physical
and psychological symptom distress). Subsequently, pain intensity could not be measured.
Moreover, because the MSAS-SF is based on a Likert scale, more sophisticated statistical
analyses on the effects of the intervention on outcome variables could not be conducted.
Fourth, dose-response relationships could not be determined due to a relatively small size of
available samples with multiple intervention components, multiple data collection points,
and multiple co-variates to consider. Finally, only self-reported data were collected and
analyzed in the study.

Conclusions

Based on the findings, the following implications for future research and practice are
proposed. First, future studies need a larger number of Asian American breast cancer
survivors to replicate the current study and confirm the effects of a technology-based
intervention on pain and symptom experience. Second, possible selection bias needs to be
carefully identified and controlled in future research. Third, multiple and objective measures
of pain and symptoms (e.g., biomarkers) need to be included in future research to minimize
possible bias from self-reported data using a single instrument and to adequately determine
the intervention effects on pain and symptoms.
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Participant flow diagram
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Table 1.

Characteristics of the participants by group at the pre-test (N = 115).

Control Intervention Total N
Characteristics (n=49) (n=66) (n=115) ort®  P-Value
Age (mean + SD) 50.50+12.94 51.63+10.05 51.11+1141 -0.48 0.63
Subethnicity (%)
Chinese 53.06 42.42 46.96 1.29 0.53
Korean 32.65 39.39 36.52
Japanese 14.29 18.18 16.52
Religion (%)
No 40.43 44.64 42,72 0.19 0.67
Yes 59.57 55.36 57.28
Marital status (%)
Single, never partnered 6.38 9.09 784  7.67 0.10
Married 68.09 58.18 62.75
Partnered, permanent relationship 6.38 3.64 4.90
Divorced/separated/no longer partnered 12.77 29.09 21.57
Widowed 6.38 0.00 294
Education (%)
Junior high school/graduated 4.26 3.57 3.88 152 0.82
High school/graduated 17.02 25.00 21.36
Partial college 17.02 16.07 16.50
College/graduated 36.17 37.50 36.89
Graduate degree 25.53 17.86 21.36
Employment (%)
No 57.89 63.64 60.98 0.28 0.60
Yes 4211 36.36 39.02
Income sufficiency (%)
Totally insufficient 11.36 24.07 18.37 3.85 0.28
Very hard to pay for basics 34.09 29.63 31.63
Somewhat hard to pay for basics 38.64 38.89 38.78
Not hard to pay for basics 15.91 7.41 11.22
Residence type (%)
Urban 84.09 88.89 86.73 1.15 0.56
Rural 13.64 7.41 10.20
Other 2.27 3.70 3.06
Asians in the neighborhood (%)
No 18.18 25.93 2245 0.84 0.36
Yes 81.82 74.07 77.55
U.S.-born (%)
No 88.37 87.27 87.76  0.03 0.87
Yes 11.63 12.73 12.24
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Control Intervention Total x?
Characteristics (n=49) (n=66) (n=115) ort®  P-Value
Length of U.S. residence (mean + SD) 16.41+10.10 16.63+10.60 16.53+10.30 -0.09 0.93
Acculturation (mean + SD) 18.05 + 3.60 18.26 + 3.62 18.16 +3.59 -0.32 0.75
Access to health care (%)
No 6.52 14.55 10.89 1.66 0.20
Yes 93.48 85.45 89.11
Type of breast cancer (%)
Invasive 74.36 80.77 78.02 053 0.46
Non-invasive (in situ) 25.64 19.23 21.98
Stage of breast cancer (%)
Stage | 32.56 34.55 33.67 0.35 0.99
Stage Il 41.86 43.64 42.86
Stage 111 11.63 9.09 10.20
Stage IV 4.65 5.45 5.10
Don’t know 9.30 7.27 8.16
Perceived health status (%)
Excellent 2.33 3.70 3.09 298 0.70
Very good 16.28 12.96 14.43
Good 27.91 29.63 28.87
Fair 37.21 31.48 34.02
Poor 16.28 16.67 16.49
Don’t know 0.0 5.56 3.09
Use of medication (%)
No 13.64 21.82 18.18 1.10 0.29
Yes 86.36 78.18 81.82
Cancer pain management (%)
No 57.89 47.27 51.61 1.02 0.31
Yes 4211 52.73 48.39
Symptom management (%)
No 41.03 31.48 3548  0.90 0.34
Yes 58.97 68.52 64.52

a. . - . . .
Chi-square or t-value was presented for categorical or continuous variables, respectively.
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Table 2.

Group differences in the outcomes and mediators at the pre-test (N = 115).

Control Intervention Total
Variable (n=49) (n =66) (n=115) xort P-Value
Outcomes
Pain
Frequency (%) 30.61 22.73 26.09 0.91 0.34
Frequency (mean + SD) 0.31+0.47 0.23 £ 0.42 0.26 £0.44 0.95 0.35
Distress (mean + SD) 0.78 +1.30 0.62+1.23 0.69 +1.26 0.70 0.49
Accompanying symptom distress
Global distress? (mean + SD) 060£040  050£043  055+042 125 0.21
Physical distressa (mean + SD) 0.53 +£0.36 0.45+0.43 0.48 £ 0.40 1.03 0.31
Psychological distress? (mean+ SD) ~ 0.55£044 055046  055+045 003 0.97
Mediators
Attitudes (mean = SD) -273+1236 121+1151 -050+1198 -1.57 0.12
Self-efficacy (mean + SD) 77.70+20.94 81.98+2262 80.08+21.88 -0.96 0.34
Barriers (mean + SD) 29.61+9.14 31.96 +9.86 30.91+£9.57 -1.17 0.24
Social influences (mean + SD)
Social influences 16.98 +4.70 16.96 + 3.84 16.97 +4.22 0.02 0.99
Perceived social support 5.41+0.14 522+1.10 5.30+1.02 0.87 0.39
Perceived isolation 1.66 £0.40 1.80 +0.50 1.74£0.46 -1.42 0.16

Note.

Page 15

The distress of pain and accompanying symptoms was measured by the Memorial Symptom Assessment Scale-Short Form (MSAS-SF). As the
mediators, attitudes and perceived barriers, self-efficacy, social influences, perceived social support, and perceived isolation were measured by the
modified Questions on Attitudes, Self-Efficacy, Perceived Barriers, and Social Influences (QASPS), Cancer Behavior Inventory (CBI), QASPS’
social influences subscale, Personal Resource Questionnaire (PRQ-2000), and Perceived Isolation Scale (PIS).

a, . .
Square-root transformation was performed due to the data’s positive skewness.
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Table 3.

Changes in the outcomes and mediators by group and time (N = 115).

Groups Control Intervention P—Valuesal
(n=49) (n=66) Group Time  Group” Time
mP  SE M SE

Pain frequencyc

T0 207 0.10 2.07  0.09 1.0000 0.0499 " 0.9719
T1 1.99 0.10 2.00 0.09
T2 1.94 0.10 1.93  0.09

Pain distress®

T0 210 0.12 204 012 1.0000 0.0367 " 0.6504
T1 203 0.12 2.02 0.12
T2 187 0.12 1.93 0.12

Global symptom distressd

TO 074 012 059  0.11 0.0024™*  0.0021** 0.1207
T1 075 012 044 011
T 062 012 043 011

Physical symptom distressd

TO 0.63 011 051 011 0.0007™  0.0003 ™" 0.0229”
T1 065 0.11 031 011
T2 053 0.11 028 0.1

Psychological symptom distressd

TO 071 012 067 0.1 0.0580" <0001 009677
T1 065 0.12 044 011
T2 058 0.2 043 011

Attitudes®
TO 171 026 171 024 0.8930 0.4146 0.9616
T1 191 026 184 025
T2 187 027 1.88 025

Self-efficacy
TO 86.94 5.82 9438 549 00102*  0.0015™ 0.3692
T1 9207 588 99.94 557
T2 9085 5.93 103.08  5.60

Barriers
TO 33.82 237 3274 228 00100  0.1596 0.0161%
T1 3351 240 2965 229
T2 3549 241 2919 233

L c
Social influence
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Groups Control Intervention P-Values®
(n=49) (n = 66) Group Time  Group” Time
mP SE M SE
T0 186 0.22 1.86 0.21 0.5904 0.7866 0.0386
T1 203 023 1.62 0.21
T2 167 0.23 1.88 0.22

Perceived social supporte
#

TO 2766 3.3 2659 301 09286  0.0724 0.6585
T1 2563 3.14 2612 3.02

T2 27.87 317 2794 3.05

Perceived isolationd

TO 133 005 135 005 06875 00213 0.8983
T1 131 005 132 005

T2 129 0.05 130  0.05

Note.

TO = pre-test, T1 = post-1-month, T2 = post-3-months, M = mean, SE = standard error.

The distress of pain and accompanying symptoms was measured by the Memorial Symptom Assessment Scale-Short Form (MSAS-SF). As the
mediators, attitudes and perceived barriers, self-efficacy, social influences, perceived social support, and perceived isolation were measured by the
modified Questions on Attitudes, Self-Efficacy, Perceived Barriers, and Social Influences (QASPS), Cancer Behavior Inventory (CBI), QASPS’
social influences subscale, Personal Resource Questionnaire (PRQ-2000), and Perceived Isolation Scale (PIS).

a ) ) . . " . . " .
P-values for Group, Time, and Group*Time were estimated after controlling for age, subethnicity, educational attainment, marital status, income
sufficiency, nativity, acculturation, cancer type, cancer stage, perceived health status, and random intercept.

bPredicted means for each outcome by group and time.

The variable was still skewed after trying various modes of transformation. Thus, Friedman’s two-way nonparametric ANOVA was used to
examine the hypothesis. By virtue of the nonparametric test, the predicted means were computed based on the ranks of outcome scores, not
outcome scores per se.

a. . -
Square-root transformation was performed due to the data’s positive skewness.

e . .
Power transformation (second power) was performed due to the data’s negative skewness.

fp<-10,

*
p<.05,
<01,

HokA

p<.0001

Cancer. Author manuscript; available in PMC 2021 February 01.



Page 18

Imetal.

o>
.u._”k

"80UaJ8)al B SI 0 mE:.\u

'80UaJ843J e se dnoib |013u0d 0] dAIIRal ‘dNOJB UOIIUBAISIUI 0} PATRLUIISS BJaM S1I8448 W] xdnolo pue %o@u

*(uorzejost panisasad pue ‘Loddns [e190s paaiaatad ‘aauanjjul [e100S ‘1aLiueg ‘Aoed1ys ‘Bpniie) SIoleIpawW paseq-A10ay) 8yl pue 1dadiaiul WopUe. € ‘SelelieA0d ay Joy palsnipe Z |9poN

q
"1d32481u1 Wopuel B 0} UORIPPE

U1 snJels yijeay panisalad pue ‘abels Jaoued ‘adAl Jaoued ‘uoliesnljndge ‘yuiq Jo A1unod ‘awodul ‘sniels elew ‘Juswulele [euoiieanpa ‘Aloiuyie-gns ‘abe Buipnjoul ‘selerienod ayi Joy paisnipe T _%o_\,_m

awn = ] ‘dnolb = 9 ‘(syuow ¢ 1s0d) z swi] =zl ‘(yuow T 1sod) T swil = T1 ‘(sa1-aid) 0 swil = 0L

S00 80°0— TT0- LET0- L
4810 1000 ¥00°0 v000  2000-  v000-  800-  €0°0- £810- 500- TL
- - €T'0- - - ¥0'0- 0L  ssansip woydwAs [ea1bojoydhsd
§00-  S0°0- ero- 4000~ z1
50°0- 50°0- gooo 44000 ,B000 ongg  BOO- 200 W 200- 200 L
- - 4 9T'0- - - T~ o ssansip woydwAs [eaisAyd
800  90°0- y00- 20~ 71
900- 500 LI910- 100 1L
. - - ‘0— N - 0- ssalisip woydwiAs [elaua
600 ¥00°0 5000 5000 «000- 0000 £810 50 o1 ISIP LOAWAS [el8UaD
0T'0 wi.ﬁT £T0 LVeo- al
100 60°0— S00 L0°0- TL
G100 ¥00°0- G000 600°0— T00°0- S00°0—- - - €0°0- - - 900- 0L $SaJ1SIp Uled
1000- 4L10- 2000  €T0- al
100 1T°0- 200 60°0- TL
7100 T000—- €00°0— 000°0- 2000 200°0— - - T0°0— - - T00- Ol AKouanbauy ured
UOITRIOSI POAIROISd  904N0S3l PaARaIad  9PUanpjul  Jsuueg  Aoeoy3  epmmy 149 1 9 o9 n_. 59 S8|(eIIBA 8W03INO
QN 1SPON MH ISPOIN

Author Manuscript

(GTT = N) (s101e1pawW ay) 1o} paisnipe pue parsnipeun) SawoIN0 ayl JO SIUBIDIYB0I UOISsaIhay
v 9lqelL
Author Manuscript

Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2021 February 01.



Page 19

Imetal.

10>d
*¥

‘0>

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2021 February 01.



	Abstract
	Precis:
	Introduction
	Methods
	Samples and Settings
	The Technology-Based Information and Coaching/Support Program
	Instruments
	Background characteristics.
	Pain and accompanying symptom distress.
	Attitudes.
	Self-Efficacy.
	Perceived barriers.
	Social influences.

	Data Collection Procedures
	Data Analysis

	Result
	Background Characteristics
	The Effects on Cancer Pain and Accompanying Symptoms (Hypothesis 1)
	The Mediation of the Theory-Based Variables (Hypothesis 2)

	Discussion
	Conclusions
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

