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Abstract: Within the past two decades, research on the treatment of chronic pain with opioid medication has attempted to
understand the complex relationship between psychological factors, subjective pain experience, and prescription opioid use.
Specifically, fear and psychological inflexibility factors have been explored in relation to both pain sensation and opioid dose.
The current study aims to explore and enhance the understandings of brief, subjective self-report measures of fear in relation to
opioid dose, subjective fear, self-reported pain, and psychological inflexibility processes. This study examined whether (1) a
quadratic relationship would exist between pain scores and opioid dose; (2) individuals with higher opioid dosages would have
higher psychological inflexibility scores and subjective fear of pain scores; (3) subjective fear scores, in concert with
psychological inflexibility pain measures, would be predictive of pain scores, and (4) subjective fear scores would positively
correlate to psychological inflexibility pain measures. The final sample consisted of 202 respondents of an online survey for
chronic pain. Survey measures included the Chronic Pain Grade questionnaire (CPG), the Psychological Inflexibility in Pain
Scale (PIPS), Subjective Fear of Pain when in Low Pain (FlowP), and when in No Pain (FnoP). Opioid dosage for each
participant was converted to the standardized Morphine Milligram Equivalent (MME). A significant quadratic relationship
between the CPG and MME was found (p=0.016). MME scores were ns in relation to Subjective Fear of Pain scores or PIPS.
FlowP and FnoP, however, did predict overall pain scores for participants (p<0.001). Overall pain scores also showed a positive
moderate relationship with overall PIPS scores (1(200)=0.673, p<0.001). FlowP and PIPS together explained 45.7% of the
variance of pain scores (F(2,199) = 83.640, p=0.003, R=0.676, R’=0.457) with FnoP and PIPS explaining slightly less at 44.8%
(F(2,187)=76.002, p<0.001, R=0.670, R?=0.448). FlowP, however, showed slightly stronger correlations to overall PIPS scores
(r(200)=0.648, p<0.001) when compared to FnoP (r(188)=0.589, p<0.001). These findings support previous research indicating a
quadratic relationship between pain and opioid dose. Higher pain scores were correlated to higher scores on PIPS and subjective
fear of pain questions. Of benefit, the subjective fear of pain questions showed some minor predictability when used as a
two-question predictor of pain. Our results not only support previous research underlying the relationship between opioid dose
and pain but expand on insight into the use of short-form, fear-related questions to predict psychometrics such as psychological
inflexibility and pain sensation.
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manage chronic pain. The prescription of opioid analgesics is
a routine part of treatment in clinical practices and hospitals
to help those who suffer from chronic pain. Ethically,
professional fields must attend to the needs of the chronic
pain population in providing treatment and relief of
symptoms. However, the expectation to adequately address
these needs has now resulted in an increase in opioid
addiction, over-prescription, and overdose, otherwise known

1. Introduction

With recent advances in the field of medicine,
professionals have been able to more effectively treat
physical trauma, medical complications, and physiological
disorders than ever before. These advances have given
specialists the clinical knowledge and tools to produce
pharmaceutical treatments strong enough to efficaciously
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as the “opioid crisis” [1]. The Centers for Disease Control
and Prevention stated in 2015, the number of opioids
prescribed was enough for every American citizen to receive
around-the-clock dosing over the course of three weeks [2].

Though the opioid crisis has provided professionals with a
substantial amount of knowledge about pain and opioids,
there is still much to learn. Unfortunately, chronic pain
research is an extremely underfunded area within the
sciences [3]. Nonetheless, individuals invested in research of
this area continually work to combat this epidemic while also
still providing adequate treatment and relief to those in need.
As the prescription of opioid medications has more recently
been the go-to method for addressing intractable pain,
research on pain management alternatives has escalated [4].
In the past decade, different clinical disciplines have begun to
adapt and modify basic medical models of pain. According to
Ballantyne, chronic pain symptoms typically occur outside of
the hospital setting and are usually managed by the patient
[5]. Although physicians are monitoring the overall care,
there may be the inherent risk of some individuals abusing
their prescribed opioids, leading to possible addiction. Higher
opioid usage for chronic pain has even been shown to
correlate with worse patient outcome [6]. However, it is
important to highlight there are individuals who still require a
certain amount of analgesic control beyond the use of
psychological interventions to reduce pain [4].
Understanding the psychological factors associated with
successful non-pharmacological chronic pain treatment in
relation to those taking opioid medication may shed light on
ways to prevent addiction, overdose, and death [7].

One non-pharmacological treatment for pain that has
become more accepted in the last few decades is Acceptance
and Commitment Therapy (ACT) for chronic pain [8, 9].
ACT for chronic pain utilizes, in part, a principle historically
used in certain Buddhist traditions for thousands of years: the
acceptance of suffering to surpass suffering [10]. While this
explanation has a philosophical tone, it’s meaning can be

divided into two well-accepted dimensions of chronic pain: 1.

Individuals with chronic pain often avoid what they fear will
put them in pain, called experiential avoidance, which, by
doing so, reinforces their isolation and limitations but can
also heighten their physical sensation of pain despite the
attempt to avoid pain, and 2. Individuals with chronic pain
often fuse their identity with their pain, also called cognitive
fusion, defining themselves by their pain either intentionally
or unintentionally. ACT for chronic pain focuses on
alleviating both cognitive fusion and experiential avoidance
of pain, collectively known as psychological flexibility.
Moreover, previous studies have shown higher ratings on
psychological inflexibility to one's pain correlates to higher
levels of the physical sensation of pain [11]. ACT can
strongly influence one’s ability to manage chronic pain.
Research on treating chronic pain has shown the
psychological struggles that one endures may not solely be
about their in-the-moment pain but rather their fear of
potential pain. This heightened sensation of pain that these
individuals face may be connected to the overall fear one has
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for the pain as opposed to their thoughts and behaviors in
regard to their pain. Studies exploring placebo and nocebo
effects on pain have shown the expectation of pain in itself
can heighten pain scores [12]. This subjective fear of pain is
thus a predictor of overall pain level [13]. While both
psychological inflexibility with pain and overall opioid
dosages in regard to chronic pain scores have been widely
studied, the current authors postulate further exploration and
inclusion of short psychometric measures on subjective fear
of pain can extend our current knowledge. This study aims to
both support previous studies of a similar nature as well as
expand on the interconnectedness among the sensation of
pain, subjective fear of pain, psychological inflexibility to
pain, and opioid dose in relation to opioid type. The authors
hypothesized (1) there will be a quadratic relationship
between opioid dose and pain, (2) individuals with higher
opioid dosages will have higher psychological inflexibility
scores and subjective fear of pain scores, (3) subjective fear
scores in concert with PIPS scores will be predictive of pain
scores, and (4) subjective fear scores will be positively
correlated in a linear manner to psychological inflexibility
measures.

2. Methods

2.1. Survey Creation and Distribution

The study was approved by the Institutional Review board
of Midwestern University -Glendale, Arizona campus (AZ #
1427). A survey was distributed online via eight (8) Facebook
groups for chronic pain. Individuals who participated in the
survey were entered into a raffle for one of three $10 Amazon
gift cards. There were 248 participants who responded to the
online survey. Any individuals who did not answer all
questions within either one of the PIPS scores were removed
as psychological flexibility is a main component of this study.
Any individuals who answered nonsensically such as stating
higher average pain than their “worst pain” or higher lowest
pain than their “worst pain” or “average pain,” was removed
for suspicion of random answering. As such, a total of 202
respondents remained.

2.2. Measures

2.2.1. Pain

The Chronic Pain Grade (CPG) questionnaire, which
provides self-reported levels of pain, was used to measure
subjective pain [14]. The questionnaire addressed each
participant’s pain at intervals of current pain, average pain
over the past six months, and worst pain over past six months.
Responses were obtained using a Likert scale ranging from 1
(“no pain”) to 10 (“pain as bad as it could be”).

2.2.2. Subjective Fear of Pain

Respondents answered two questions related to subjective
fear of pain. The first item was how much they feared their
pain when experiencing no pain (FnoP), and the second item
was how much they feared their pain when in low pain
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(FlowP). Both questions were rated on a scale of 1 (“never”) to
7 (“always”).

2.2.3. Psychological Inflexibility in Pain

The Psychological Inflexibility in Pain Scale (PIPS) is a
16-item questionnaire including six questions about the
respondent’s cognitive fusion with pain and 10 questions
about the respondent’s experiential avoidance behaviors
towards pain. PIPS is often used to better understand the
overall psychological inflexibility an individual has towards
their pain [15, 16]. All questions in the PIPS use a Likert scale
from 1 (“never true”) to 7 (“always true”).

2.2.4. Opioid Type and Dose

Respondents were asked to self-report the opioid type,
frequency, and dose they were taking for chronic pain. Within
the survey it was suggested participants have their medication
bottle available for increasing the likelihood of accurate
responding. Reported opioid dose was then converted to the
standardized Morphine Milligram Equivalent (MME) for the
purpose of a singular comparable opioid dose measure despite
difference in opioid type.

2.3. Analysis

Exploratory analysis through correlations was used with
Pearson’s r for parametric measures and Spearman’s rho for
non-parametric measures. Multiple regressions were used
to determine predictability of dependent variables from
subjective fear measures. To account for the nonlinear
nature of MME, a quadratic regression was utilized.
Independent t tests with Cohen’s d were utilized to compare
gender differences as well as differences between use or
non-use of individual opioids by type. All factors were
confirmed for normality before parametric, measures-based
analysis.

3. Results

Age demographic analysis indicated the 202 remaining
respondents reported as age 25-34 (n=87; 43.1%), 18-24
(n=56; 27.7%), 35-44 (n=28; 13.9%), 55-64 (n=17; 8.4%),
45-54 (n=11; 5.4%) and 65+ (n = 3; 1.5%). The majority of
respondents reported as female (n = 126; 62.4% female vs. n =
76; 37.6% male). Racial/ethnic identification was reported as
majority White/Caucasian (n = 66; 32.7%) with American
Indian (n=54; 26.7%), Black/African-American (n=25;
12.4%), Asian-American (n=23; 11.4%), Hispanic or Latinx
(n=19; 9.4%) and Pacific Islander (n=15; 7.4%). The majority
of respondents reported chronic pain between one to two years
(n=107; 53.0%) with the remainder reporting less than one
year but greater than six months (n=51; 25.2%) and more than
two years (n=44; 21.8%). The majority of respondents did not
respond to both frequency and dose of their opioid for pain
(n=133; 65.8% vs. n=09; 34.2%). Reported location of pain is
presented in Table 1. Of the respondents, 69 (34.2%)
responded with both their frequency and dose while 133
(65.8%) did not.

Table 1. Significant Bivariate Correlations Between Variables.

Measure CPG' FlowP' FnoP? AoPTotal'  FTotal
FlowP! 479%* — — —- e
FnoP? 367*  .640%
AoPTotal'  .625*%  .641* .610%
FTotal' 623*%  508% A29% 693*
PIPS! 673%  648%* .589% 961* .866*

Note: Superscript 1 measures have n = 202; superscript 2 measures have n =
190. * = correlation sig. at p<0.05 level (2-tailed). ** = correlation sig. at
p<0.01 level (2-tailed). *** = correlation sig. at p < 0.001 level (2tailed).

Significant gender differences were found for MME. Male
participants reported higher MME than female participants,
with a medium effect size (M=1.6317, SD=0.4388 wvs.
M=1.9813, SD=0.6616; t(200)= -2.635, p=0.010, d= -0.640).
Results from the Avoidance of Pain Scale indicated female
participants had higher scores than those of male participants
(M=49.24, SD=10.051 vs. M=45.47, SD=11.558;
t(200)=2.436, p=0.016, d=0.354). Higher PIPS scores for
female participants than male participants were also found
(M=79.97, SD=14.859 vs. M=74.92, SD=16.138;
t(200)=2.264, p=0.025, d=0.329).

In an independent t-test, all major variables demonstrated
ns when comparing whether an individual answered both
frequency and dose of their opioid medication other than their
cognitive fusion scores. Individuals who answered in enough
detail for their MME to be calculated showed a significantly
higher difference in cognitive fusion scores, but with a small
effect size (M=31.50, SD=5.946 vs. M=29.56, SD=5.90;
t(196)=2.190, p=0.030, d=0.328).

A multiple regression utilizing PIPS Total as a predicted
outcome and subjective FlowP and the subjective FnoP as
predictor variables yielded a significant solution, explaining
46.2% of the variance (F(2,187)=80.371, p < 0.001, R=0.680,
R’=0.462). Subjective FlowP and subjective FnoP also
predicted overall pain scores for participants, explaining 22.6%
of the variance (F(2,187)=27.327, p < 0.001, R=0.476,
R?=0.226).

FlowP also predicted overall pain scores in concert with
cognitive fusion (F(2, 199)=71.738, p < 0.001, R=0.647, R*=
0.419), and pain fear avoidance behaviors (F(2,199)=66.729,
p < 0.001, R=0.634, R*=0.401) but showed the highest
predictability, explaining 45.7% of the variance of pain scores
when paired with overall PIPS scores (F(2,199)=83.640,
p=0.003, R=0.676, R>=0.457).

FnoP also predicted overall pain scores when paired with
cognitive fusion (F(2,187)=61.654, p < 0.001, R=0.630,
R’=0.397) and pain fear avoidance behaviors
(F(2,187)=57.837, p < 0.001, R=0.618, R°=0.382) but also
showed the highest predictability, explaining 44.8% of
variance, when taken in concert with PIPS as a predictive
factor (F(2,187)=76.002, p < 0.001, R=0.670, R’=0.4483).

Overall pain scores showed a positive, moderate
relationship with overall PIPS scores (r(200)=0.673, p<0.001),
pain fear avoidance scores (r(200)=0.625, p<0.001), and
cognitive fusion scores (r(200)=0.623, p<0.001). Overall pain
scores demonstrated a positive, low correlation to subjective
FlowP scores (r(200)=0.479, p<0.001) and subjective
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FnoP(r(188)=0.367, p< 0.001). MME scores were ns in
relation to subjective FlowP, subjective FnoP, overall PIPS,
pain fear avoidance behavior, and cognitive fusion scores.

A quadratic regression using MME and MME? as predictors
of pain score indicated significance but only explained 12% of
the variance, showing a quadratic relationship between pain
and MME (F(2, 65)=4.429, p=0.016, R=0.346, R’=0.120).

Subjective FlowP showed slightly stronger correlations to
overall PIPS scores (1(200)=0.648, p<0.001), pain fear
avoidance scores (1r(200)=0.641, p<0.001), and cognitive fusion
scores (1(200)=0.528, p<0.001) when compared to subjective
FnoP scores (r(188)=0.589, p< 0.001 r(188)=0.610, p<0.001,
r(188)=0.429, p< .001). Participant age demonstrated a low,
positive relationship to both timespan of chronic pain
experienced (rs(200)=0.393, p<0.001) and a very low but
significant relationship to overall pain score (rs(200)=0.147,
p=0.036). The number of opioid types participants reported
being on showed low negative relationships to overall pain
scores (rs(200)=0.211, p=0.003), subjective FlowP scores
(rs(200)= -0165, p=0.019), and PIPS total scores (rs(200)=
-0.155, p=0.028). The number of different opioids participants
reported taking had a low, positive relationship to overall MME
scores (rs(67) = 0.269, p = 0.025).

4. Discussion

Our first hypothesis that a quadratic relationship would
exist between opioid dose and pain was supported. Our second
hypothesis that PIPS scores and subjective fear scores would
correlate positively to MME scores was not supported. Our
hypothesis that subjective fear scores would act as predictive
to pain scores when combined with PIPS was supported but
showed more viability for the subjective fear when in low pain
compared to subjective fear when in no pain. Our hypotheses
that both subjective fear scores would correlate to PIPS in a
linear manner were supported.

While PIPS acted as a highly significant predictor of pain
score, the two subjective fear of pain scores (FlowP and FnoP)
had a highly significant but low-level predictability,
explaining approximately 25% of the variance in pain levels.
Of more interest is the fact the FlowP scores, when combined
with PIPS or either of the PIPS subscales of cognitive fusion
or experiential avoidance, had almost as strong of an overall
regression model as PIPS to pain scores alone. These results
are congruent with the current understanding of how fear of
pain relates to pain [11-13] but may also indicate the
importance of subjective fear of pain, especially in times when
pain is low but not absent. Fear of pains relationship to the
sensation of pain has been studied previously in nocebo
(priming participants that pain would be worse) versus
placebo (priming participants that pain would minimize) and
showed the thought or expectation of pain is correlated to
stronger sensations of pain [12, 17]. Though the nocebo,
placebo studies do not necessarily indicate fear itself, but the
expectation of pain, metanalysis of the effects of fear on pain
has been well documented [13]. We also know the detrimental
effects that can occur from unchecked fear of pain such as
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kinesiophobia, where the fear of pain is significant enough to
restrict movement [18-19]. Both the expectation of pain
findings and the direct fear of pain findings in research appear
to support the results found in the current study.

FlowP itself demonstrated a strong, highly significant
relationship to cognitive fusion, experiential avoidance, and
overall PIPS scores. More specifically, experiential avoidance
(the PIPS subscale related to fear) had an almost perfect,
positive linear correlation with overall PIPS scores, which
may further emphasize the importance of understanding fear
in regard to chronic pain. In comparison, cognitive fusion, the
other PIPS subscale, had a strong but not nearly perfect
positive linear relationship with the overall PIPS scores.

Through exploratory analysis, another relationship was
found that potentially contributes to perceptions engrained in
individuals with chronic pain. There was a significant level of
cognitive fusion of pain reported by those who fully disclosed
their type, dose, and frequency of opioid compared to those
who did not. Though the relationship was significant, the
effect size was small. The relationship between severe
emotional distress and cognitive fusion [20] however may
prompt future research around this finding to further explore
its value in pain treatment.

5. Conclusion

One major limitation of the current study is the reliability of
survey respondents’ responses. Despite instructions to utilize
information directly obtained from prescription bottles, only a
percentage of individuals responded with substantial information
to calculate MME. Additionally, as the study was conducted via
an online survey reliant on self-report accuracy, prescription
types and dosages could not be verified. The lower number of
participants who fully answered their MME information may
help explain why some of the hypotheses relying on MME
remained unsupported. The possibility of multiple survey
submissions, despite safeguards to avoid such matters, was also a
possible limitation of the study.

Future exploration would be best to utilize direct chronic
pain patient interaction and medical chart review within
clinical settings to minimize the limitations found within this
study:.

In summary, the results of the current study support
previous research on the complex relationship between pain
and psychological inflexibility factors as well as morphine
equivalent dose and pain while also presenting a novel
connection between short form questions regarding subjective
fear of pain, especially when in low pain, and the sensation of
pain.
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