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ABSTRACT

Pain, tobacco cigarette smoking, and prescription opioid misuse are all highly prevalent among persons living with HIV (PLWH). Smoking and pain medication
misuse can lead to deleterious outcomes, including more severe pain and physical impairment. However, we are not aware of any interventions that have attempted
to address these issues in an integrated manner. Participants (N = 68) were recruited from an outpatient infectious disease clinic and randomized to either a
computer-based personalized feedback intervention (Integrated PFI) that aimed to increase motivation, confidence, and intention to quit smoking, and decrease
intentions to misuse prescription analgesic medications, or a Control PFIL. Results indicated that PLWH who received the Integrated PFI (vs. Control PFI) evinced
greater post-treatment knowledge of interrelations between pain and tobacco smoking. Moreover, participants who received the Integrated PFI and smoked at least
10 cigarettes per day (but not < 10 CPD) reported greater confidence and readiness/intention to quit smoking. Effects of the Integrated PFI on knowledge of pain
and opioid misuse, and attitudes/intentions regarding prescription pain medication misuse were not statistically-significant. Taken together, these results indicate
that this novel intervention strategy may offer promise for addressing a critical public health need in a population that is generally underrepresented in clinical

research.

Rates of cigarette smoking among individuals with chronic pain
(~24-68%; Michna et al., 2004; Orhurhu, Pittelkow, & Hooten, 2015)
and persons living with HIV (PLWH; 45-74%; Vidrine, 2009) are sub-
stantially higher than those observed in the general population (14%;
Norris, Schiller, & Clarke, 2018). Pain is the second most common
symptom reported among PLWH (Carr, 2004), and the point prevalence
of pain among PLWH ranges from 54% to 83% using a three-month
recall period (Parker, Stein, & Jelsma, 2014). Pain among PLWH is
often frequent and persistent (Breitbart et al., 1996), and can be at-
tributed to various causes, including HIV/AIDS, side effects of medi-
cation, and living conditions (Miaskowski et al., 2011). Notably, there
is evidence that pain is more intense among PLWH who smoke cigar-
ettes (Patel et al., 2006; Turner et al., 2001), possibly via smoking-re-
lated dysregulation of the endogenous opioid system (Shi, Weingarten,
Mantilla, Hooten, & Warner, 2010).

Consistent with a reciprocal model of pain and tobacco smoking
(Ditre, Brandon, Zale, & Meagher, 2011; Zale, Maisto, & Ditre, 2016),
pain has been shown to motivate smoking (Ditre & Brandon, 2008),
pain patients endorse the use of cigarettes to cope with pain (Hooten
et al., 2011b; Patterson et al., 2012), and cigarette smoking has been
implicated in the onset and exacerbation of painful conditions (Shiri,
Karppinen, Leino-Arjas, Solovieva, & Viikari-Juntura, 2010; Sugiyama
et al., 2010). Furthermore, cross-sectional evidence suggests that per-
ceived interrelations between pain and tobacco smoking (e.g., that

smoking can help one cope with pain) are associated with more severe
pain and functional impairment (i.e., interference with daily activities,
work, and recreational/social activities) among individuals with
chronic pain and PLWH (Ditre, Zale, Heckman, & Hendricks, 2017;
Weinberger, Seng, Ditre, Willoughby, & Shuter, 2018).

Given the ubiquity of pain among PLWH, it is not surprising that
they tend to be prescribed more analgesic medications than persons in
the general population (Silverberg et al., 2012). There is also evidence
that opioid misuse behaviors (e.g., taking more medication than pre-
scribed, seeking multiple prescriptions) are especially prevalent among
PLWH (Hansen et al., 2011; Tsao, Dobalian, & Stein, 2005), with rates
of misuse as high as 62% (Robinson-Papp, Elliott, Simpson, Morgello, &
Bank, 2012). Cigarette smoking has been associated with an elevated
risk for engaging in aberrant drug-related behaviors (Michna et al.,
2004), and chronic pain patients using opioids have reported that
opioid consumption stimulates smoking (Hooten et al., 2011a). More-
over, those who endorse smoking for pain-coping have demonstrated
greater reliance on analgesic medications (Jamison, Stetson, & Parris,
1991), and there is reason to suspect that complex nicotine-opioid in-
teractions may lead to cross-tolerance (Shi et al., 2010) and diminished
pain relief (Zevin & Benowitz, 1999).

Previous research has demonstrated that interventions for PLWH
can enhance motivation/success in quitting smoking (e.g., Moadel
et al., 2012; Vidrine, Arduino, Lazev, & Gritz, 2006; Wewers, Neidig, &
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Kihm, 2000), and improve pain outcomes (e.g., Trafton et al., 2012).
However, despite the high prevalence and deleterious effects of co-oc-
curring pain, tobacco smoking, and prescription analgesic misuse
among PLWH, we are not aware of any interventions that have at-
tempted to address these issues in an integrated manner. Integrated
treatments are often preferable to traditional approaches for treating
co-occurring disorders (e.g., sequential and parallel treatment), because
they are more efficient, cost-effective, and do not require that one
condition takes precedent over another (e.g., Mueser, 2003). One pro-
mising therapeutic format is the computer-based personalized feedback
intervention (PFIL; e.g., Noar, 2011; Riper et al., 2009). Drawing on
motivational and social psychology perspectives (Bandura, 1994, pp.
25-59; Miller & Rollnick, 2002), PFIs rely on the presentation of dis-
crepant information, including personalized profiles (e.g., regarding
smoking rate and chronic pain status), risk factors (e.g., cigarette
smoking as a risk factor for chronic pain), and normative comparisons
(e.g., perceptions regarding others’ misuse of prescription pain medi-
cations). Computer-based PFIs are portable, adaptable, easy to imple-
ment, and can be delivered to a large number of patients by non-spe-
cialized care providers, thereby reducing patient burden and making
intervention participation more feasible (Cunningham, 2007, pp.
399-416; Hasin et al., 2013). Computer-based PFIs have been re-
commended for HIV care settings (Noar, 2011), and they enhance
standardization of treatment in terms of format, contact time, and focus
of content.

The goal of this study was to pilot test a newly developed computer-
based PFI for PLWH who are prescribed analgesic medication aimed at:
(1) increasing motivation, confidence, and intention to quit smoking,
and (2) decreasing positive attitudes and intentions toward the misuse
of analgesic medications (e.g., prescription opioids). The integrated
intervention included a novel psychoeducation component that was
informed by several theories of health behavior change, including the
transtheoretical model (Prochaska, Redding, & Evers, 2008), the health
belief model (Champion & Skinner, 2008), and the theory of planned
behavior (Ajzen, 1991). In accordance with these models, it is our
contention that PLWH may become more motivated to quit smoking
and less motivated to misuse prescription pain medication as they de-
velop discrepancy between the continuation of these behaviors and
their desired pain outcomes. Indeed, developing discrepancy between
continued substance use and desired outcomes is a core component of
evidence-based motivational substance use interventions, including
PFIs (e.g., Abrams & Niaura, 2003; Larimer et al., 2007). Moreover,
psychoeducation regarding interrelations between pain, smoking, and
analgesic misuse may increase motivation for behavior change because
individuals may begin to perceive themselves as immediately suscep-
tible to the negative pain-related effects of smoking and medication
misuse and may come to understand the pain-related benefits of quit-
ting smoking and taking pain medication as prescribed. Finally, in ac-
cordance with the theory of planned behavior, providing personalized
feedback regarding interrelations between pain, smoking, and analgesic
misuse may change attitudes towards these health behaviors, perceived
norms regarding the consequences of these behaviors, and perceived
behavioral control, which may, in turn, alter behavioral intentions.

Participants were randomized to receive either the Integrated PFI
that addressed pain, smoking, and analgesic misuse, or a Control PFI,
which addressed health behaviors that were not related to pain or
substance use (e.g., nutrition, physical activity). We hypothesized that
participants randomized to the Integrated PFI intervention would
evince greater post-treatment knowledge regarding pain-smoking in-
terrelations, as well as greater motivation, confidence, and intention to
quit smoking. We also hypothesized that participants in the PFI con-
dition would evince greater knowledge regarding pain and the misuse
of analgesic medications, as well as fewer maladaptive attitudes re-
garding prescription opioid misuse, and reduced intention to misuse
prescription pain medications in the future.
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1. Method
1.1. Participants

Participants were recruited from a university hospital-based out-
patient infectious disease clinic in central New York. Medical records
were screened for the following inclusion criteria: (1) current cigarette
smoking, and (2) current use of prescription analgesic medication.
Participants aged <30 years and those who self-reported a current
attempt to quit smoking were excluded. A total of 68 participants met
these criteria and completed the single study session.

1.2. Procedure

Prospective participants were identified via medical chart review of
patients presenting to a university hospital-based outpatient infectious
disease clinic in central New York. During routine clinic visits, a de-
signated health care provider informed patients about the opportunity
to participate in the study and obtained verbal consent regarding their
willingness to be introduced to a trained research assistant who worked
in collaboration with clinic staff. Patients who provided permission
were then introduced to the research assistant, who described the
study, assessed additional inclusion/exclusion criteria, and scheduled a
study appointment. Of 140 patients who completed the initial
screening, 68 met all inclusion criteria. Upon arrival to the study ap-
pointment, informed consent was obtained, and participants were as-
sured that all information collected for the study would be kept con-
fidential and would not be shared with their health care providers.
Participants were then administered a brief computer-based baseline
questionnaire that would be used to collect sociodemographic data and
generate personalized content for the PFI. Participants were then ran-
domized to either PFI or Control computer-based PFI conditions.
Responses to baseline questionnaires were immediately transmitted
into the personalized feedback interventions, so there was no delay
between completion of the baseline measures and commencement of
the intervention. Primary outcome measures were administered on the
same computer immediately following the intervention. All participants
completed the same pre- and post-intervention questionnaires, regard-
less of condition assignment. Study sessions typically lasted approxi-
mately 1.5h, and participants were compensated $45 for the comple-
tion of the visit.

1.3. Intervention conditions

All participants received a brief computer-based intervention. Both
interventions included visual and audio components (presented at a 5th
grade reading level) and took approximately 20-30 min to complete.
All feedback was presented in a non-confrontational tone, and in-
corporated personalized information collected during the baseline as-
sessment.

1.3.1. Integrated PFI

The Integrated PFI included content relevant to interrelations be-
tween pain, tobacco smoking, and analgesic medication use/misuse in
the context of HIV and aging. Components of this intervention included
personalized profiles for chronic pain (e.g., intensity, duration, goals for
future functioning), smoking (e.g., cigarettes smoked per day, past quit
attempts, motivation to quit), analgesic medication use/misuse (e.g.,
prescription compliance), and perceptions of pain-smoking interrela-
tions. The Integrated PFI also incorporated pain-smoking psychoedu-
cation (e.g., reciprocal relations between pain and smoking; risks of
continued smoking vs. benefits of quitting in the context of chronic
pain, HIV, and aging), and feedback regarding analgesic medication
use/misuse (e.g., use vs. misuse; relations between pain, smoking, and
the efficacy of prescription opioid medications in the context of HIV
and aging). In addition, participants were given normative feedback



J.W. Ditre et al.

regarding the percentage of pain patients that increase their dose of
pain medication on their own, and the percentage of pain patients that
seek more than one doctor for pain medications. Participants were
presented with responses regarding perceived prevalence of these be-
haviors, and then received feedback regarding the perceptions of
others, as well as the actual percentage of pain patients who engage in
these maladaptive health behaviors. Reference group data was derived
from the empirical literature (e.g., McDonald & Carlson, 2013). Finally,
the Integrated PFI addressed the utility of employing more adaptive
(i.e., non-substance related) strategies for coping with pain (e.g., dis-
traction, deep breathing), and prompted participants to consider al-
ternatives to cigarette smoking and the misuse of prescription opioids.

1.3.2. Control PFI

The Control PFI included content relevant to the importance of
nutrition, exercise, and medication adherence in the context of HIV and
aging. The Control PFI content was selected to clearly distinguish it
from the PFI (i.e., there was no mention of smoking or opioid misuse),
while also providing benefit to PLWH. Components of this intervention
included psychoeducation regarding nutrition and exercise (e.g., health
consequences of poor nutrition and physical inactivity), and persona-
lized feedback regarding perceptions of interrelations between nutri-
tion, exercise, and HIV and aging (e.g., using nutrition as part of HIV
symptom management, using exercise to reduce the negative effects of
HIV and aging). Control PFI components were approximately equiva-
lent to the PFI in terms of personalization, duration, graphic design, and
focus on health-related behaviors.

1.4. Primary outcome measures

1.4.1. Knowledge of pain-smoking interrelations

The 8-item Pain and Smoking Questionnaire (PSQ) was developed
for this study to assess knowledge of pain-smoking interrelations, in-
cluding whether cigarette smoking can cause chronic pain, contribute
to pain-related functional impairment, reduce the effectiveness of pre-
scription analgesics, or aid in efforts to cope with pain. Items also as-
sessed knowledge of whether pain can motivate smoking behavior and
whether quitting smoking may be associated with improved pain and
physical functioning. Response options included yes, no, or not sure/
don't know. The PSQ was administered before and after intervention
delivery, and total scores reflect the number of items that were an-
swered correctly (range 0-8). This measure demonstrated good internal
consistency in the current sample (Cronbach's a = 0.82).

1.4.2. Motivation, intention, and confidence to quit smoking

The Rulers for Smoking Cessation (RSC; Boudreaux et al., 2012) is a
widely-used measure that includes three items to assess: perceived
importance of quitting (“How important is stopping smoking to you?”
0 = Not important at all; 10 = Most important goal of my life); readiness/
intention to quit smoking (“How ready are you to quit smoking within
the next month?” 0 = Not at all; 10 = 100% ready); and confidence in
quitting (“How confident are you that you will quit smoking within the
next month?” 0 = Not at all; 10 = 100% confident).

1.4.3. Knowledge of pain-prescription analgesic interrelations

The 6-item Pain and Analgesic Medication Questionnaire (PAMQ)
was developed for this study to assess knowledge of interrelations be-
tween pain and use/misuse of analgesic medication, including whether
misusing opioids can make pain worse over time, reduce their effec-
tiveness, or lead to tolerance. Items also assessed knowledge of what
constitutes misuse (e.g., taking more than prescribed, using another
person's medication), and whether taking opioids as prescribed can
improve pain/functioning and reduce the risk of dependence. Response
options included yes, no, or not sure/don't know. The PAMQ was ad-
ministered before and after intervention delivery, and total scores re-
flect the number of items that were answered correctly (range 0-6).
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This measure demonstrated acceptable internal consistency (Cronbach's
a = 0.79).

1.4.4. Attitudes and beliefs regarding prescription analgesic use

Attitudes and beliefs regarding prescription analgesic use were as-
sessed pre- and post-treatment using an adapted version of the Attitudes
and Beliefs Questionnaire (ABQ; Passik et al., 2000). The ABQ includes
items that query a range of aberrant drug-related attitudes and beha-
viors in the context of cancer and HIV, and we adapted this ques-
tionnaire for a more general population (i.e., so items were not specific
to cancer or HIV). Participants indicated their agreement with 15
statements (e.g., “People should consider taking any prescription pain
medication that relieves their pain, even if their primary doctor would
not approve”), using a scale ranging from 0 (strongly disagree) to 4
(strongly agree). Two additional items assessed the percentage of pa-
tients they believe either increase their dose of pain medicine on their
own or seek out more than one physician for prescription pain medi-
cations (1 = 0-25%, 2 = 26-50%, 3 = 51-75%, 4 = 76-100%). Items
were summed to generate a total ABQ score, with higher scores re-
presenting a greater number of maladaptive attitudes and beliefs re-
garding the use/misuse of prescription pain medications. The ABQ
demonstrated excellent internal consistency (o = 0.91).

1.4.5. Intention to misuse prescription analgesics

Intention to misuse opioids and other prescription pain medications
in the next 30 days was assessed using an adapted version of the
Current Opioid Misuse Measure (COMM; Butler et al., 2007), which
consisted of 10 items using a 5-point Likert scale ranging from 0 (ex-
tremely unlikely) to 4 (extremely likely). Seven items from the 17-item
COMM were excluded from the COMM-Intention measure because they
could not be adapted for a future orientation (e.g., “In the past 30 days,
how often have you had trouble with thinking clearly or had memory
problems?“). The COMM-Intention items were administered before and
after intervention delivery, and higher scores reflect greater intentions
to misuse prescription analgesic medications in future (range: 10-50).
The COMM-Intention demonstrated excellent internal consistency
(a = 0.94).

1.5. Other measures

1.5.1. Smoking characteristics
Smoking characteristics (e.g., number of cigarettes smoked per day,
number of years smoking) were assessed via self-report.

1.5.2. Pain characteristics

Pain characteristics were all assessed via self-report. First, partici-
pants were asked to indicate their primary pain location (i.e., location
that hurt the most over the past three months). Response options con-
sisted of back, head, face, neck, shoulders, arms, hands, chest, breast,
stomach, abdomen, hips, legs, and feet. Second, a single item was used
to assess pain duration (“How long have you been experiencing this
type of pain?“; CDC, 2007). Third, pain intensity was assessed using the
characteristic pain intensity subscale of the Graded Chronic Pain Scale
(GCPS; Von Korff, Ormel, Keefe, & Dworkin, 1992). The GCPS provides
a reliable and valid method of assessing global pain severity across a
range of chronically painful conditions. Participants rated the intensity
of their pain right now, their worst pain in the past 24 h, and their pain
on average during the past 24 h using separate 0-10 numerical rating
scales. Consistent with GCPS scoring instructions (Von Korff, 2011),
these items were then averaged and multiplied by 10 to yield a con-
tinuous composite score (range 0-100) of characteristic pain intensity/
severity.

1.5.3. HIV/AIDS symptom count
The AIDS Clinical Trial Group Symptom Distress Module (SDM) is a
20-item measure used to assess HIV/AIDS symptoms (Justice et al.,



J.W. Ditre et al.

2001). Participants indicated whether they have experienced any of 20
different symptoms (e.g., fatigue or loss of energy, feeling dizzy or
lightheaded) over the past two weeks, and subsequently rated the de-
gree to which they have been bothered by each symptom on a scale
ranging from 1 (doesn't bother me) to 4 (bothers me a lot). The SDM has
been shown to have excellent construct validity (Justice et al., 2001),
and demonstrated good internal consistency in the current sample
(a = 0.89).

1.6. Data analytic plan

Analyses were conducted using SPSS Version 22 (IBM Corp, 2013).
First, group differences in baseline variables (e.g., demographics,
smoking characteristics, pain characteristics) were examined using t-
tests and chi-square analyses to verify that randomization was suc-
cessful. No differences in baseline characteristics were observed be-
tween intervention conditions (all ps > .05). Second, the distributions
of all outcome variables were examined for normality, and skewness
and kurtosis fell within acceptable ranges (George & Mallery, 2003).
Third, we tested the effects of the intervention on each outcome mea-
sure (PSQ, RSC, PAMQ, ABQ, and COMM-Intention) using analysis of
covariance (ANCOVA), with the baseline score entered as a covariate
for each outcome. This approach to analyzing pretest-posttest outcomes
has been recommended by researchers, and has shown to be a more
powerful technique compared to repeated measures ANOVAs and gain
scores (e.g., Huck & McLean, 1975). Given the observed variability in
number of cigarettes smoked per day (SD = 10.97, with approximately
40% of participants smoking fewer than 10 CPD), we conducted ex-
ploratory analyses to test the effects of the interaction between treat-
ment condition assignment and CPD (dichotomized using a median split
as < or = 10 CPD) on all smoking outcomes. Finally, the magnitude of
group differences was examined using partial eta squared (npz), with
values of 0.01, 0.09, and 0.25 characterizing effects as small, medium,
or large.

2. Results
2.1. Participant characteristics

Participants included 68 PLWH (39.7% female; M,z = 51.35 years,
SD = 7.94, range: 32-70), who reported smoking an average of ap-
proximately 13 CPD (SD = 10.97). Nearly half of the sample (47%)
identified as black or African American. All participants reported an
annual income below $50,000, more than half reported earning less
than $10,000 per year, and only 3 participants completed four years of
college. Participants reported experiencing an average of 12.78 HIV/
AIDS symptoms over the past two weeks (SD = 6.63), with “fatigue or
loss of energy”, “pain, numbness, or tingling in the hands or feet”,
“difficulty falling or staying asleep”, and “muscle aches or joint pain”
representing the most frequently endorsed symptoms. Over 95% of the
sample endorsed pain lasting longer than 3 months, which is a com-
monly used cutoff for indexing chronic pain (e.g., Merskey, 1986). Half
of all participants reported neck/back as primary source of pain, and
over one-third reported lower extremity pain. The mean characteristic
pain intensity score was high (M = 54.41, SD = 31.61; Von Korff,
Dworkin, & Le Resche, 1990). Finally, participants reported using a
variety of prescription analgesics, including both opioid (e.g., Oxyco-
done, Hydrocodone, Percocet) and non-opioid (e.g., Gabapentin,
Lyrica, Naproxen) pain medications. Complete sociodemographic and
clinical data are presented in Table 1.

2.2. Smoking-relevant outcomes
2.2.1. Pain-smoking knowledge

Participants randomized to the Integrated PFI demonstrated greater
knowledge regarding pain-smoking interrelations at post-treatment,
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Table 1
Sociodemographic, smoking, and pain characteristics.
PFIn = 32 Control Total
n = 36 N =68
n (%) n (%) n (%)
Gender
Female 14 (43.8%) 13 (36.1%) 27 (39.7%)
Race
White 12 (37.5%) 16 (44.4%) 28 (41.2%)

Black or African American 16 (50.0%) 16 (44.4%) 32 (47.1%)

American Indian/Alaska 4 (12.5%) 4 (11.1%) 8 (11.8%)
Native
Ethnicity
Hispanic 2 (6.3%) 6 (16.7%) 8 (11.8%)
Income
< $10,000 16 (50.0%) 19 (52.8%) 35 (51.5%)
$10,000 - $19,999 11 (34.4%) 8 (22.2%) 19 (27.9%)
$20,000 - $29,999 3 (9.4%) 3 (8.3%) 6 (8.8%)
$30,000 - $39,999 1 (3.1%) 5 (13.9%) 6 (8.8%)
$40,000 - $49,999 1 (3.1%) 1 (2.8%) 2 (2.9%)
Education
Did not graduate high 15 (46.9%) 10 (27.8%) 25 (36.8%)
school
High school graduate 7 (21.9%) 9 (25.0%) 16 (23.5%)
Some college 4 (12.5%) 9 (25.0%) 13 (19.1%)
Technical school/Associate's 6 (18.8%) 5 (13.9%) 11 (16.2%)
degree
4-year college degree 0 (0.0%) 2 (5.6%) 2 (2.9%)
School beyond 4-year 0 (0.0%) 1 (2.8%) 1 (1.5%)

college degree
Primary Pain Location
Neck/Back
Lower Extremity

14 (43.8%)
14 (43.8%)

19 (52.8%)
11 (30.6%)

33 (48.6%)
25 (36.8%)

Upper Extremity 2 (6.3%) 3 (8.3%) 5 (7.4%)

Chest 1 (3.1%) 0 (0.0%) 1 (1.5%)

Stomach 0 (0.0%) 1 (2.8%) 1 (1.5%)

Head 1 (3.1%) 2 (5.6%) 3 (4.4%)
Pain Duration

< 3 months 3 (9.4%) 1 (2.8%) 3 (5.9%)

3-12 months 7 (21.9%) 5 (13.9%) 12 (17.6%)

> 12 months
Pain Medication

22 (68.8%) 30 (83.3%) 52 (76.5%)

Opioid 15 (46.9%) 23 (63.9%) 38 (55.9%)
Non-opioid 17 (53.1%) 13 (36.1%) 30 (44.1%)
M (SD) M (SD) M (SD)
Age 51.91 (8.23) 50.86 (7.74) 51.35 (7.94)
Characteristic pain intensity * 57.60 51.57 (31.07) 54.41 (31.61)
(32.41)
Cigarettes per day 10.75 (7.55) 15.06 (13.07)  13.03 (10.97)
Years smoking 28.13 29.00 (10.17)  28.59 (10.35)
(10.69)
ACTG Symptom Count " 13.91 (6.82) 12.00 (6.48) 12.78 (6.63)

Note.
# Graded Chronic Pain Scale - Characteristic Pain Intensity Subscale.
> AIDS Clinical Trial Group Symptom Distress Module — Symptom Count.

when compared to those randomized to the Control PFI (M = 6.26,
SE=0.33 vs. M=491, SE=0.31; F[1, 65] =8.84, p < .01,
ny> = 0.12; see Fig. 1), with an observed effect that may be character-
ized as medium-to-large in magnitude.

2.2.2. Readiness/intention to quit smoking

Although we did not observe a main effect for post-treatment
readiness/intention to quit smoking (F[1, 65] = 1.08, p = .30,
npz = 0.02), adjusted means were in the expected direction (PFI
M = 6.65, SE = 0.47 vs. Control PFI M = 5.98, SE = 0.44; see Fig. 1).
The intervention condition X CPD interaction term, however, was sta-
tistically-significant (F[1, 63] = 7.46, p < .01, n,° = 0.11; see Fig. 2),
indicating that the Integrated PFI resulted in greater readiness/inten-
tion to engage a quit attempt among participants who smoked at least



J.W. Ditre et al.

RSC Score (range = 0-10)

Intention/Readiness Confidence

Knowledge

Importance

M Integrated PFI Control PFI

Fig. 1. Smoking-Relevant Outcomes as a Function of Intervention Condition
Assignment. Note. *p < .05, t p < .10. RSC = Rulers for Smoking Cessation.
Knowledge = knowledge regarding pain-smoking interrelations;
Importance = importance of stopping smoking; Readiness = Intention/readi-
ness to quit smoking within the next month; Confidence = Confidence in
quitting smoking within the next month.

= 7? §§ 9 L
§ 55 \ \ \

CPD<10 CPD>10 | CPD<10 CPD>10 | CPD<10 CPD>10

Readiness Confidence Importance

M Integrated PFI 8 Control PFI

Fig. 2. Readiness, Confidence, and Importance of Quitting Smoking as a
Function of Interaction between Intervention Condition and Cigarettes Smoked
Per Day. Note. *p < .05. RSC = Rulers for Smoking Cessation. CPD =
Cigarettes smoked per day; Importance = importance of stopping smoking;
Readiness = Intention/readiness to quit smoking within the next month;
Confidence = Confidence in quitting smoking within the next month.

10 CPD (but not among those who smoked less than 10 CPD), with
partial eta squared indicating a medium-to-large effect size.

2.2.3. Confidence in quitting smoking

Although we did not observe a main effect for post-treatment con-
fidence in quitting over the next month (F[1, 65] = 1.15, p = .29,
ny> = 0.02), adjusted means were in the expected direction (PFI
M = 5.56, SE = 0.49 vs. Control PFI M = 4.84, SE = 0.46; see Fig. 1).
Again, however, the condition X CPD interaction term was statistically-
significant (F[1, 63] = 4.62, p = .04, r]pz = 0.07), indicating that the
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Integrated PFI resulted in greater confidence to engage a quit attempt
only among participants who smoked at least 10 CPD, with an effect
that may be characterized as medium in magnitude.

2.2.4. Perceived importance of quitting

A trend-level main-effect was observed for perceived importance of
quitting smoking (F[1, 65] = 3.73,p = .06, npz = 0.05), such that post-
treatment ratings of quitting importance were higher among partici-
pants randomized to the (M = 8.43, SE = 0.40) vs. Control (M = 7.37,
SE = 0.37) PFI. Partial eta squared indicates a medium sized main ef-
fect, and the intervention condition X CPD interaction did not reach
statistical significance (F[1, 63] = 0.10, p = .76, ”pZ = 0.00).

2.3. Prescription opioid/pain medication-relevant outcomes

2.3.1. Pain-prescription analgesic knowledge

Although adjusted means were in the expected direction (Integrated
PFI M = 5.00, SE = 0.29 vs. Control PFI M = 4.42, SE = 0.28), group
differences in post-treatment knowledge regarding interrelations be-
tween pain and the use/misuse of analgesic medication did not reach
statistical significance (F[1, 65] = 2.05, p = .16, 11p2 = 0.03).

2.3.2. Attitudes and beliefs regarding prescription opioid/analgesic misuse
Although participants randomized to the Integrated PFI (vs. Control
PFI) endorsed fewer post-treatment maladaptive attitudes and beliefs
regarding the misuse of prescription pain medications (M = 15.97,
SE =1.90 vs. M = 18.41, SE = 1.79), this difference was not statisti-
cally-significant (F[1, 65] = 0.87, p = .35, npz = 0.01).

2.3.3. Intention to misuse prescription pain medications in the future

No main effect was observed regarding intention to misuse opioids
and other prescription pain medications in the next 30 days as a
function of condition assignment (Integrated PFIM = 16.57, SE = 1.27
vs. Control PFI M = 16.42, SE = 1.20; F[1, 65] = 0.01, p = .93,
2 < 0.001).

3. Discussion

This is the first study to examine the effects of a brief integrated
computer-based PFI that was developed to increase motivation to quit
smoking and decrease intention to misuse prescription opioid medica-
tions among people living with HIV. In terms of smoking-related vari-
ables, results indicated that participants randomized to the Integrated
PFI intervention (vs. Control PFI) evinced greater post-treatment
knowledge of interrelations between pain and tobacco smoking (e.g.,
that smoking is a unique risk factor in the onset/progression of chronic
pain, and that quitting smoking may improve pain and physical im-
pairment). Two significant interactions further indicated that the
Integrated PFI resulted in greater confidence in quitting and readiness/
intention to quit only among heavier smoking PLWH (i.e., those who
reported smoking at least 10 cigarettes per day). Finally, we observed a
trend-level main effect, such that Integrated PFI participants reported
greater perceived importance of quitting smoking. Effect sizes ranged
from medium to medium-large in magnitude, and these findings are
generally consistent with evidence that providing individuals with ex-
plicit links between their smoking and health may increase motivation
to quit smoking (McCaul et al., 2006).

In terms of pain medication misuse outcomes, results were less ro-
bust. Specifically, although adjusted means were generally consistent
with hypotheses, we observed no statistically-significant differences as
a function of treatment condition assignment regarding pain-opioid
misuse knowledge, prescription medication misuse beliefs/attitudes, or
intention to misuse opioids in the next 30 days. Collectively, effects
ranged from small to less than small in magnitude. One possible ex-
planation for these null findings is that participants were not selected
based on current misuse or risk for future misuse of prescription pain



J.W. Ditre et al.

medications. Nearly 1/3 of participants in this study endorsed zero
intention for misuse at baseline, which may have limited our ability to
detect change in related outcomes. Future research may benefit from
recruiting smokers with PLWH who are determined to be at risk for
aberrant use of prescription opioids.

Tobacco smoking, chronic pain, and prescription analgesic misuse
are all highly prevalent among PLWH, and unique interrelations be-
tween pain, smoking, and the misuse of prescription analgesia represent
a prime target for novel intervention in this population. Consistent with
this perspective, smokers who are not yet ready to quit should receive
brief interventions to increase motivation to quit and promote future
quit attempts (Fiore et al., 2008). In addition, the authors of a seminal
review of smoking cessation among PLWH observed that approximately
80% of HIV + smokers had not considered quitting and suggested that
new interventions for this population should be more accessible and
specifically target motivation to quit (Niaura et al., 2000). Single-ses-
sion PFIs (without therapeutic guidance) have been shown to be both
efficacious and cost-effective in reducing problematic substance use
(Riper et al., 2009), and these data suggest that a brief computer-based
PFI may function as a “first line of defense” in addressing confidence
and readiness to quit smoking in HIV care settings.

Despite novel and encouraging aspects of this approach, several
important limitations should be considered. First, the current sample
was relatively small, and although these data provide preliminary
support for a larger efficacy study (perhaps focusing on smoking-related
outcomes), indices of statistical significance and effect size should be
interpreted with caution. Future work should recruit a larger sample of
PLWH, which would result in greater power to detect statistically sig-
nificant effects and would allow for the inclusion of additional theo-
retically relevant covariates (e.g., pain intensity). Second, because
primary outcomes were assessed immediately following treatment de-
livery, there is some potential for demand, and the extent to which
these effects are maintained beyond the initial assessment period re-
mains unclear. Similarly, although these data provide support for in-
tervention-related change in motivation to quit smoking and intention
to misuse prescription pain medication, the effects of the intervention
on behavior are unknown. Future work would benefit from employing
longer-follow up periods, with an emphasis on rates of engagement and
subsequent outcomes of post-treatment smoking cessation attempts.
Third, given that the Integrated PFI was compared to a control inter-
vention that did not address pain-smoking relations or motivation to
quit smoking, additional research is needed to determine the incre-
mental utility of incorporating tailored/integrated pain-smoking con-
tent into brief motivational smoking treatments. Finally, participants
were not selected based on current misuse or risk for future misuse of
prescription pain medications at baseline, and future work should re-
cruit a sample of patients who engage in aberrant medication-related
behaviors.

In summary, results of this pilot study indicate that a brief
(20-30 min) computer-based personalized feedback intervention may
result in greater knowledge regarding pain-smoking interrelations and
enhance confidence/intention to quit smoking, particularly among
heavier cigarette smokers living with HIV and chronic pain. There is an
emerging global emphasis on the adaptation of behavioral interventions
for PLWH that can be easily disseminated (Collins et al., 2011), and by
developing a portable/integrated smoking intervention for PLWH with
chronic pain, our novel intervention strategy addresses a critical public
health need in a population that is generally underrepresented in
clinical research.
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