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Brief Research Report
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Abstract

Objective. Individuals with chronic pain who misuse prescription opioids are at high risk for developing opioid use
disorder and/or succumbing to opioid overdose. The current study conducted a survey to evaluate sex-based differ-
ences in pain catastrophizing, opioid withdrawal, and current pain in persons with co-occurring chronic pain and opi-
oid misuse. We hypothesized that women with chronic pain who misused prescription opioids would self-report
higher pain ratings compared with men and that the relationship between pain catastrophizing and self-reported
current pain would be moderated by symptoms of opioid withdrawal in women only. Design. Survey assessment of
the relationship between pain and opioid misuse. Setting. Online via Amazon Mechanical Turk. Participants.
Persons with ongoing chronic pain who also misused prescription opioids on one or more days in the last 30 days
were eligible (N=181). Methods. Participants completed demographic and standardized assessments including the
Brief Pain Inventory (BPIl), Pain Catastrophizing Scale (PCS), and Subjective Opiate Withdrawal Scale (SOWS).
Results. Women reported higher levels of current (P<0.001), average (P<0.001), and worst (P=.002) pain in the
last 24 hours compared with men. Women also endorsed higher scores on the PCS (P=0.006) and marginally higher
past-30-day SOWS ratings (P=0.068) compared with men. SOWS ratings moderated the relationship between PCS
and BPl Worst Pain in women (AR?<0.127, AF(1, 78)=12.39, P=0.001), but not in men (AR?<0.000, AF(1,
98) =0.003, P=0.954). Conclusions. These data suggest a strong relationship between opioid withdrawal, pain cata-
strophizing, and the experience of pain in women with chronic pain who misuse opioids.
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Introduction has increased from 13.3 to 17.6 days [3]. Thus, people are

Misuse of prescription opioids has fueled the opioid epi-  still being exposed to opioids for an extended period of

demic in America [1]. Public health initiatives have sought
to curb the rising rates of opioid use disorder (OUD) by re-
ducing prescription opioid diversion and the incidence of
opioid overprescribing [2]. As a result, recent national
trends include a decreased number of individuals receiving
opioids for pain management between 2006 and 20135,
though the average duration for each opioid prescription
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time despite evidence that such therapy is not effective for
many individuals with chronic pain [1].

Growing evidence suggests that men and women ex-
perience chronic pain differently. Relative to men,
women are more likely to report having chronic pain [4],
to endorse more locations of pain [5,6], and are more
susceptible to cognitive dysfunction associated with
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chronic pain [7]. In addition, women score higher than
men on the Pain Catastrophizing Scale (PCS) [8], which
has been shown to mediate sex-based differences in self-
reported recent daily pain [6]. Women who meet criteria
for OUD are also more likely than men to use opioids to
cope with pain and negative affect [9]. However, com-
pared with women, men who have chronic pain may ini-
tiate prescription opioid misuse more quickly [10] and
source their prescription opioids illicitly [11].

Differences in how pain is experienced may also in-
form differences in opioid response. A large observa-
tional study of chronic pain patients transitioning off
opioid therapies reported that opioid use and withdrawal
exacerbated pain severity and that improvement in
pain severity and functioning was evident after with-
drawal [12]. Sex-based differences in opioid with-
drawal may also confer unique risk to women using
opioids for pain management. Preclinical research on
sex-based differences in opioid withdrawal has been
equivocal, although studies suggest that males may
gain tolerance to opioids more rapidly whereas females
may experience elevated levels of opioid withdrawal
after acute exposure to opioids [13]. In addition,
women in a large clinical trial on supervised with-
drawal in persons with OUD experienced higher levels
of opioid craving and marginally higher scores on the
Clinical Opioid Withdrawal Scale (COWS) compared
with men [14]. In general, women who misuse opioids
tend to report more medical problems, including anxi-
ety and depression, relative to men [15,16]. Although
it is clear that co-occurring chronic pain and opioid
misuse could increase individual risk for OUD and/or
opioid overdose [17], research to identify sex-based
differences in pain as it relates to opioid use within this
high-risk population is lacking.

The current study compared self-reported sex-based
differences in persons reporting chronic pain regarding a)
point prevalence ratings of subjective pain, opioid with-
drawal, and pain catastrophizing and b) the source of
prescription opioids. Based on previous studies [5,6,9],
we hypothesized that women would report higher levels
of pain and pain catastrophizing than men. We also pos-
tulated that opioid withdrawal would moderate the rela-
tionship between pain catastrophizing and self-reported
worst pain assessed by the Brief Pain Inventory (BPI)
[18], given that pain catastrophizing is defined by exag-
gerated emotional responses to pain and worst pain is de-
fined as the most severe self-reported pain in the last
24 hours. As an exploratory analysis, we also examined
whether opioid withdrawal would moderate the relation-
ship between pain catastrophizing and self-reported pain
interference in daily activities as measured by the BPIL In
each regression analysis, we stratified the sample by sex,
as the higher levels of opioid withdrawal experienced by
women could influence their self-report of worst pain
and/or pain interference. Finally, we hypothesized that
women would be more likely than men to source opioids

from a physician, based on evidence that they self-report
higher levels of pain.

Methods

Participants
Women (N =80) and men (N=101) who self-reported
both chronic pain and past-30-day opioid misuse were
included in the study. These participants were a subset of
a larger study that examined the relationship between
treatment access and treatment preference in persons
misusing prescription opioids who were recruited be-
tween November 2016 and January 2017 [19].
Participants were registered “Workers” on Amazon
Mechanical Turk (AMT), a regularly used platform that
enables biomedical research studies to sample from na-
tionally representative groups, including persons with
chronic pain [20,21]. AMT Workers consist of persons
given access to survey assignments through the AMT
platform. As a quality metric, “Requesters” (persons dis-
tributing surveys) can rate Workers based on task per-
formance, for example, whether they successfully
completed surveys and correctly answered distractor
questions. AMT workers in this study met quality assur-
ance standards (>90% worker approval rating), and con-
sent was indicated via completion of the survey.
Eligibility criteria for these analyses were 1) age >18
years, 2) US residency, 3) misuse of prescription opioids
(getting “high” or using other than prescribed) more
than once in the last 30 days, and 4) presence of chronic
pain, as evidenced by endorsement of all of the following
criteria: a) experience of pain other than everyday kinds
of pain, b) pain lasting at least three months, c) long-term
pain not explained by withdrawal from opioids, d) report-
ing at least mild daily pain on average (>2 on a 0-10
visual analog scale). The survey was hosted on
Qualtrics (Provo, UT, USA), a survey design program
that allows advanced control over survey flow and
data collection.

Measures
Survey questions included participant demographics, the
number of days misusing opioids in the last 30 days, and
the location from which prescription opioids were
sourced the first time the participant misused opioids, as
well as within the last 30 days (Table 1). OUD status was
determined via a self-report version of the DSM-5 check-
list for OUD that resulted in nondiagnostic classification
of none, mild, moderate, or severe OUD. The Subjective
Opiate Withdrawal Scale (SOWS) [22] was administered
to gauge severity of symptoms associated solely with opi-
oid withdrawal (after abstaining from opioid use) in the
last 30 days. Values were summed to a total severity score
for analyses.

Participants completed the following questionnaires
regarding their pain and propensity for opioid misuse:
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Table 1. Sources of misused prescription opioids

First Misuse Misuse Last 30 Days

Men Women Men Women (1),

(N=101), % (N=280), % 2*(1), P Value (N=101), % (N=280), % P Value
Physician 65 80 4.74,0.030 54 74 7.13, 0.008
Friend/family for pain 13 11 0.11, 0.740 33 24 1.74,0.188
Friend/family to “get high” 16 3 8.87, 0.003 41 24 5.72,0.017
Taken from medicine cabinet 6 4 0.45,0.501 9 3 3.21,0.073
Bought illicitly 0 0 na 14 14 0,0.983
Online 0 3 2.55,0.110 1 3 0.62, 0.429

Men and women were compared regarding their source of opioids the first time they ever misused, as well as their source of the opioids that were misused in

the last 30 days. Between-group comparisons were conducted with chi-square analyses, and significant group differences are in bold.

the Brief Pain Inventory (BPI) [23]was used to character-
ize self-reported chronic, current, and 24-hour pain as
well as pain interference in daily activities [18]; the Pain
Catastrophizing Scale (PCS) was administered to assess
participant emotional response to the pain they experi-
ence [24]; and the Screener and Opioid Assessment for
Patients with Pain—Revised (SOAPP-R) was used to dis-
tinguish the degree to which participants were susceptible
to opioid misuse [25]. Summary and subscale scores were
calculated for each questionnaire.

Statistical Analyses

Sex-based differences on pain and opioid-related meas-
ures were compared between groups using chi-square
analyses for binary dependent variables and independent
sample # tests for continuous dependent variables. Linear
regression analyses were used to evaluate relationships
between continuous variables. “Worst Pain” from the
BPI was used as a primary dependent variable because it
represents the most severe pain experienced in the past
24 hours, which is both clinically relevant and provides
the best opportunity to examine whether any sex-based
differences exist regarding pain catastrophizing and self-
reported pain. To evaluate whether SOWS Total Score
moderated the relationship between the PCS Total Score
and BPI Worst Pain, SOWS Total score was added as an
interaction term in step 2 of the linear regression model.
Analyses were also run on data stratified by sex to exam-
ine whether the relationship between PCS Total Score,
SOWS, and BPI Worst Pain was sex-specific. Alpha levels
for significant findings were set at P < 0.05, and analyses
were conducted using SPSS, version 24.0.

Results

Study participants were 55.8% male, 90.1% Caucasian,
and 8.8% Hispanic. The top three reported locations of
pain were lower back (74%), upper back (42%), and
knees (36.5%). Women (M =36.04, SD =9.2) and men
(M=33.9, SD=8.6) did not significantly differ in age
(t(179)=1.58, P=0.115) or percentage with any self-
reported OUD (82.5% vs 80.2%, 72(1)=0.115,

P=0.694). Women reported misusing opioids on more
days in the past 30 (M=18.1, SD=11.1) than men
(M=14.3, SD=10.0, t(179) =2.39, P=0.018) and had
marginally higher past-30-day withdrawal ratings on the
SOWS (M=23.9, SD=19.0) than men (M=19.4,
SD=14.5, t(179)=1.84, P=0.068). Differences in
where participants sourced misused opioids can be found
in Table 1.

Women scored significantly higher on the PCS Total
Score (M =26.16, SD=12.0) than men (M=21.1,
SD=12.3, t(179)=2.80, P=0.006). Differences were
driven by women scoring significantly higher on the
Rumination (M =8.8, SD=4.2 vs M=7.2, SD=4.3,
t(179)=2.55, P=0.011) and Helplessness (M =11.8,
SD=5.9 vs M=9.0, SD=5.8, t(179) = 3.19, P = 0.002)
subscales relative to men, respectively. No differences
were detected in the Magnification subscale or the
SOAPP-R. Figure 1 displays sex-based differences on BPI
scales.

Linear regression revealed a significant relationship
between PCS Total Score and BPI Worst Pain
(R2=0.143, F(1, 179) =29.94, P < 0.001). The addition
of SOWS Total Score increased the variance explained by
the regression model (AR?>=0.041, AF(1, 178)=29.00,
P =0.003). Further, stratifying the group by sex revealed
that the significant association between PCS Total Score
and BPI Worst Pain remained true in men (RZ=0.162,
F(1, 99)=19.09, P <0.001), but the addition of the
SOWS Total Score did not increase the variance
explained by the regression model(AR?< 0.000, AF(1,
98)=0.003, P =0.954). However, in women, the associ-
ation between PCS Total Score and BPI Worst Pain was
significant (R*>=0.081, F(1, 78)=6.89, P=0.010), and
adding the SOWS Total score further increased the vari-
ance explained by the regression model (AR*=0.127,
AF(1, 78) = 12.39, P=0.001) (Figure 2).

Linear regression also revealed a significant relation-
ship between PCS Total Score and BPI Pain Interference
(R2=0.333, F(1, 179) = 89.17, P < 0.001). The addition
of SOWS Total Score increased the variance explained by
the regression model (AR*>=0.034, AF(1, 178)=9.68,
P =0.002). Further, stratifying the group by sex revealed
that the significant association between PCS Total Score
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Pain Subscales

Figure 1. Sex-based differences in scores on the Brief Pain
Inventory. Left: Participants rated Worst, Least, and Average
Pain in the last 24 hours as well as current pain on a 0-10 visual
analog scale. Right: The Pain Severity subscale is the mean of
Worst, Least, Average, and Current Pain. The Pain Interference
subscale is the mean score of how much pain interferes with
the following: general activity, walking, work, mood, enjoy-
ment of life, relations with others, and sleep. "P<0.01;
“P<0.001.

and BPI Pain Interference remained true in men
(R*=0.371, F(1, 99)=58.29, P<0.001), and the
addition of the SOWS Total Score increased the
variance  explained by the regression model
(AR*=0.036, AF(1, 98)=5.81, P=0.017). In women,
the association between PCS Total Score and BPI Pain
Interference  was  significant (R2 =0.237, F(1,
78)=24.22, P<0.001), and adding the SOWS Total
Score marginally increased the variance explained by the

regression model (AR*=0.033, AF(1, 78)=3.50,
P=0.065).
Discussion

Understanding sex-based differences in the relationship
between chronic pain and opioid withdrawal is critical in
identifying persons who may be at elevated risk for mis-
using prescription opioids and developing OUD. The cur-
rent study found that, among persons who have chronic
pain and currently misuse prescription opioids, women
reported greater levels of pain interference, average cur-
rent pain, and worst pain in the last 24 hours compared
with men (Figure 1). Women also scored higher on the
PCS Total as well as the Rumination and Helplessness
subscales, but not the Magnification subscale compared
with men; this replicates and extends outcomes reported
in healthy young adults [8]. Compared with men, women
in this study reported misusing opioids more frequently,
despite the absence of sex-based differences in prescrip-
tion opioid misuse propensity as measured by the
SOAPP-R or differences in the presence of self-reported
OUD as measured by the OUD DSM-5 checklist.
Diagnosing OUD via DSM-5 criteria can be challenging

Opioid Withdrawal
£=0.006, p=0.954

Figure 2. Schematic of moderation analysis. Top: In women
participants, the association between Pain Catastrophizing
Scale (PCS) Total Score and Brief Pain Inventory (BPI) Worst
Pain was significant (R2=0.081, F(1, 78)=6.89, P=0.010), and
adding the Subjective Opiate Withdrawal Scale (SOWS) Total
Score further explained an increase in variance (AR?=0.127,
AF(1, 78)=12.39, P=0.001). Bottom: In male participants, the
association between PCS Total Score and BPI Worst Pain was
significant (R?=0.162, F(1, 99) = 19.09, P< 0.001), but the addi-
tion of the SOWS Total Score did not explain an increase in
variance  (AR?<0.000, AF1, 98)=0.003, P=0.954).
Standardized beta coefficients are shown for the moderation
analysis only. Significant findings are in bold.

in a chronic pain population, as some diagnostic criteria,
including tolerance and duration of use, might be present
due to a chronic pain condition and not OUD.
Regardless, women also self-reported marginally higher
levels of past-30-day opioid withdrawal severity com-
pared with men. Thus, although women were engaging
in more opioid misuse and experiencing more opioid-
related consequences than men, they may not have been
identified as at-risk based on standard screening
measures.

Opioid withdrawal severity, as measured by the
SOWS, moderated the relationship between pain cata-
strophizing and past-24-hour worst pain. We hypothe-
sized that this relationship would be significant in
women but not men based upon evidence that women ex-
perience higher levels of opioid withdrawal [13,14].
Stratifying the sample by sex revealed that this effect was
indeed specific to women but not men (Figure 2). These
data are correlational and cannot confirm whether opi-
oid withdrawal contributes to higher levels of self-
reported pain in women. Yet it remains possible that,
relative to men, women with chronic pain may be at
higher risk of catastrophizing their experience of pain be-
cause they experience more severe opioid withdrawal,
and this could result in higher levels of self-reported pain
and perhaps corresponding differences in the frequency
of prescription opioid misuse. Indeed, for many individu-
als with chronic pain, the need to increase opioid con-
sumption to treat worsening pain could be exacerbated
by pain related to opioid withdrawal, and women could
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be more vulnerable to ongoing opioid misuse if opioid
withdrawal does in fact contribute to their overall per-
ception of pain. The same sex-based differences were not
found in the relationship between pain catastrophizing,
opioid withdrawal severity, and pain interference. Pain
catastrophizing was strongly associated with pain inter-
ference in daily activities for the entire sample, and opi-
oid withdrawal severity moderated this relationship in
both men and women (although the latter finding was
marginally significant in women). Based on these find-
ings, opioid withdrawal might uniquely contribute to
self-reported worst pain in women; however, opioid
withdrawal might also exacerbate pain interference in
daily activities regardless of sex. It is not possible to
completely separate self-reported pain from opioid with-
drawal in this study, but this topic could and should be
addressed in future human laboratory research.

Sex-based differences in the source of misused opioids
were also explored to understand differences in where
men and women obtain opioids for misuse. Previous
studies have found that women report higher health care
utilization than men [26] and initially source opioids
through legitimate sources such as physicians [9],
whereas men are more likely to source opioids illicitly
[11]. Indeed, the current study found that women were
more likely than men to initially obtain opioids by pre-
scription and that men were more likely to initially
source opioids from friends or family with the expressed
purpose of “getting high” (Table 1). This trend was also
significant for opioids sourced in the last 30 days (Table
1). Clinicians should be aware that women misusing pre-
scription opioids might be more likely than men to seek
opioids from a physician, especially given that women
generally report higher levels of pain and pain cata-
strophizing [6,8]. Physicians should consider directing
resources to preventing opioid misuse in patients who are
receiving prescriptions for extended periods, particularly
women, to help balance the risk of undertreating pain
with contributing to opioid misuse. Evidence also sug-
gests that women with chronic pain might be willing to
utilize long-acting opioids that have reduced abuse po-
tential, such as buprenorphine [27].

This study is limited by the sample size and the em-
phasis on point prevalence vs longitudinal data. The use
of AMT for participant recruitment also limits the inter-
pretation of these results given that there was no clinical
confirmation of self-reported pain diagnosis or opioid
misuse. Previous studies have confirmed the validity and
reliability of data collected through AMT compared
with traditional in-person surveys [28,29], although the
findings from this study could be strengthened through
in-person human laboratory research. Our regression
models utilized Worst Pain as the dependent variable be-
cause it has theoretical support to be associated with
pain catastrophizing and is a frequently reported out-
come in clinical trials [23]. In addition, the associations
described in this research are self-reported domains that

cannot be interpreted as causative findings. However,
the results are consistent with extant literature and rep-
resentative of individual perceptions of the experience
of chronic pain and opioid withdrawal. In that regard,
they may be useful to clinicians who are treating chronic
pain patients and researchers who are interested in sex-
based differences in opioid analgesia, misuse, and
withdrawal.

In general, the relationship between self-reported pain
and opioid misuse is a major issue in pain medicine, and
the current study suggests that men and women who
have chronic pain may experience pain and opioid effects
differently and in a manner that could differentially con-
tribute to continued misuse of prescription opioids. This
study observed a relationship between pain catastrophiz-
ing, opioid withdrawal, and self-reported pain in women
but not men. Human laboratory studies that can eluci-
date relationships between opioid withdrawal and self-
reported pain in persons with chronic pain are war-
ranted. Additional research aimed at delineating sex-
based differences in motivation to misuse opioids may
also have a meaningful impact on chronic pain treatment
as precision medical approaches are developed to maxi-
mize analgesia and minimize risk of opioid misuse and
subsequent issues such as the onset of OUD and/or risk
for opioid overdose.
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