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Abstract

Women are disproportionately impacted by pain compared to men, highlighting the need to better
understand factors that contribute to this gender disparity. Previous findings suggest weight-related
stigma may be associated with pain among women attempting to lose weight. The goal of this
study is to determine if experienced and/or internalized weight bias mediate the relationship
between body mass index (BMI) and pain-related impairment in a large, community-based sample
of women across the weight spectrum (V= 309; Mage = 56.5, SD = 14.5; Mgy, = 28.5, SD=1.1),
and to evaluate whether this relationship differs for women with a pain condition. Analyses were
performed using the Conditional-PROCESS Macro to examine the relationships between BMI,
pain-related impairment, internalized and experienced weight-stigma, and the potentially
moderating effect of pain-related conditions on these relationships. After adjusting for covariates,
both experienced stigma and internalized weight stigma statistically mediated the BMI and pain-
related impairment relationship; however, in the tests of moderated mediation, the indirect effect
of internalized weight bias only held true for those without pain conditions. These findings offer a
preliminary conceptual model and highlight the importance of pain research to include weight-
related stigma.
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1. Introduction

Pain management is an urgent healthcare issue in the United States. An estimated 25 million
US adults experience daily pain, and chronic pain conditions range from 10-55% depending
on the population (Nahin, 2015). Pain interferes with patient quality of life, complicates
management of other medical conditions, and results in significant economic burden
(Andrew, Derry, Taylor, Straube, & Phillips, 2014). As researchers, healthcare providers, and
policy advocates grapple with the fall out of the opioid crisis, there is an ever-increasing
need to package and deliver new pain management interventions (Tompkins, Hobelmann, &
Compton, 2017).

Women are disproportionately impacted by pain and experience greater pain-related
impairment compared to men (Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & Riley,
2009). While biological factors have long been the focus of potential explanations for this
disparity, psychological and social factors are increasingly identified as important
contributors to gender differences in the experience of pain (Keogh & Herdenfeldt, 2002).
Factors such as affective distress, coping style, and social support are consistently associated
with pain outcomes and are thought to contribute to gender-related differences in pain
experience and long-term results (Meintz & Edwards, 2018). A failure to consider
psychological and social influences on the pain experience coupled with an overreliance on
monotherapy (use of analgesic medications targeting physiological mechanisms of pain) is
believed to contribute to the underwhelming quality of pain management. The oversight of
psychological and social factors in pain management is likely to disproportionately impact
women compared to men (Mogil, 2012).

There are a number of ways forward to better understand pain among women and to guide
development of more effective treatment models. One key area for advancement includes
shifting focus from pain severity as the primary indicator of treatment effects in favor of
functional outcomes such as interference in daily function. Pain assessment has relied on
single-item measures of pain intensity (often on a 0-10 scale), and movement on this scale
has been used to assess the efficacy of interventions (Merboth & Barnason, 2000). This
assessment has been criticized for oversimplifying the pain experience. Moreover, focusing
on decreasing pain severity with medications (i.e., opioids) has led to iatrogenic effects on a
catastrophic scale (Sullivan & Ballantyne, 2016). In turn, understanding factors that relate to
greater interference of pain on quality of life is encouraged in the service of developing
treatments that reduce disability and promote return to functioning rather than elimination of
pain. This approach is aligned with evidence-based treatments for pain such as Acceptance
and Commitment Therapy, where treatment goals are focused on reducing functional
impairment related to pain rather than pain severity (Hughes, Clark, Colclough, Dale, &
McMillan, 2017).

In addition to reconsidering the targets/clinical outcomes of pain management, it may be
advantageous to identify underlying factors for women that promote multiple empirically-
backed risk factors which could then be targeted in order to produce more diffuse positive
effects. Emerging findings among higher weight women suggest that weight-related stigma
may be one novel contributor to pain-related interference in daily life. Weight-related stigma
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is a pervasive form of social rejection experienced in overt and covert ways by many
individuals (Puhl et al., 2015). Individuals may have stigmatizing experiences (experienced
stigma) and may also internalize negative weight-related attributes about themselves
(internalized weight bias). Both forms of weight stigma are robustly linked with
psychological distress, maladaptive coping, as well as loneliness and less social support
(Papadopoulos & Brennan, 2015). As factors such as depression, anxiety, low social support/
isolation prospectively predict worse outcomes in the context of pain (Karayannis,
Baumann, Sturgeon, Melloh, & Mackey, 2018; Lerman, Rudich, Brill, Shaley, & Shahar,
2015), weight stigmatization may be a common factor contributing to these well-established
risk factors for poor adjustment among individuals who are experiencing pain. Indeed,
preliminary data suggest that both experienced stigma and internalized weight bias are
associated with greater symptoms of bodily pain in those higher on the weight spectrum
(Olson, Landers, Thaxton & Emery, 2018; Olson, Landers, & Emery, 2018; Pearl, White, &
Grilo, 2014).

Because societal standards of beauty for women promote thinness, experiences of weight
stigma and internalization of weight bias may adversely impact women across the weight
spectrum (Eisenberg, Berge, Fulkerson, & Neumark-Sztainer, 2011; Hunger, Blodorn,
Miller, & Major, 2018; Pearl & Puhl, 2014). Further, it is unclear if weight-related stigmas
(experienced and internalized bias) influence pain outcomes similarly in the context of non-
chronic versus chronic pain. There may be important neuroanatomical differences among
individuals with non-chronic pain compared to those with chronic pain conditions that
suggests findings in one sample should not be assumed to transfer to the other (Bushnell,
Ceko, & Low, 2013). As such, it is advantageous to study psychosocial factors in those with
and without chronic pain to advance our understanding of pain phenomenology. The goal of
the current study is to extend the existing evidence base on body mass index (BMI), weight
stigma, and pain-related outcomes by: (a) determining if experienced stigma and/or
internalized weight bias mediate the BMI to pain-related impairment relationship in a
community-based sample of women with varying body weights, and (b) evaluating if these
relationships differ based on presence or absence of a pain-related condition.

2. Method

2.1. Participants and Procedure

The current study is a secondary analysis of data collected from a sample of US women who
were recruited online for a cross-sectional, observational study of healthcare avoidance
(Mensinger, Tylka, & Calamari, 2018). Data collection was coordinated by a Qualtrics
project manager (Qualtrics, Provo, UT) who aids with securing targeted samples for survey
research. The database consists of large samples of individuals who register through
Qualtrics to receive emails about opportunities to participant in research. Information about
studies in which they may be eligible to participate is emailed to registrants on a regular and
ongoing basis. Eligibility for participation in the study that is the source for this secondary
analysis included being a US-dwelling female and between 25-85 years of age. Data
collection was completed during a 2-week period during Fall 2016. A series of quality
checks (i.e., attention checks that ensure participants were reading items, e.g., “Please mark
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3 for this item.”) were implemented in accordance with best standards for online data
collection to ensure the validity of the final data set. The IRB of the second author’s
institution reviewed and approved the protocol for collecting the study data.

A total of 309 women were included in the study. Six women were excluded (four for
reported/suspected pregnancy, and two for unlikely BMI values [i.e., < 10]). No data were
missing given that the survey required responses to all items. Demographic information for
the final sample is described in Table 1.

2.2. Measures

2.2.1. Demographics.—Basic demographic information was collected from all
participants including age, race/ethnicity, marital status, and socioeconomic information.

2.2.2. Pain conditions.—Participants were asked “Do you, or have you had a
longstanding illness, disability, or infirmity?” and were prompted to choose from the
following answers; yes-current, yes-past, or no. Individuals who selected yes-current were
then asked to list or describe the condition(s). For descriptive purposes, the self-reported
conditions were categorically grouped into the following pain-related conditions: headaches/
migraines, knee pain, back pain, fibromyalgia, arthritis, and other. For analyses, a
dichotomous yes/no variable was used to indicate whether or not the participant reported a
pain condition.

2.2.3. Body mass index (BMI).—Current height and weight were self-reported by
participants in pounds and inches. Values were converted into metric measurement units and
used to calculate BMI (kilograms/meter?).

2.2.4. Experienced weight stigma.—We used the abbreviated Stigmatizing Situations
Inventory (SSI-Brief; Vartanian, 2015) to assess the experience of weight stigma. The SSI-
Brief is a 10-item self-report questionnaire in which individuals are asked to report the
frequency of experiencing common types of weight-related stigmatization on a 9-point
Likert-type scale (0 = neverto 9 = daily). Cronbach’s alpha for the SSI-Brief in the current
study is .91.

2.2.5. Internalized weight stigma.—The Weight Bias Internalization Scale-Modified
(WBIS-M; Pearl & Puhl, 2014) was used to assess the degree to which participants report
believing society’s negative attitudes towards higher body weights are accurate and/or true
for themselves. The WBIS-M was modified from the Weight Bias Internalization Scale
(WBIS; Durso & Latner, 2008) so that the language was appropriate for a range of body
weights. Participants rate statements that are consistent (or inconsistent) with internalized
weight bias on a 7-point Likert scale (1 = strongly disagreeto 7 = strongly agree). For the
current study, a 10-item version of the questionnaire was used, as the first item of the
measure was excluded to be consistent with current practices in the field (Hilbert et al.,
2014). Cronbach’s alpha for the WBIS-M in the current study is .96.

2.2.6. Pain-related impairment.—Pain-related impairment was assessed with one item
from the SF-12v2 (Kosinski, Ware, Turner-Bowker, & Gandek, 2007). The SF-12v2 is a
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brief, validated version of one of the most commonly used measures of generic health status
(SF-36). The pain item in the SF-12v2 asks “During the past 4 weeks, how much did pain
interfere with your normal work (including both work outside the home and housework)?”
and participants select one of the following ratings: not at all (1), a little bit (2), moderately
(3), guite a bit (4), or extremely (5).

2.3. Analytic Strategy

The PROCESS (Hayes, 2013) macro (version 3.3) in SPSS was used to evaluate the
hypotheses that experienced stigma and/or internalized weight bias mediate the relationship
between BMI and pain-related impairment and to evaluate pain condition (yes/no) as a
moderating variable. Conditional mediation models using 5000 percentile bootstrapped
samples with 95% confidence intervals were used to test direct and conditional indirect
effects among the predictor, BMI, and the pain-related impairment outcome variable. Pain
condition was tested as a moderator of the relationship between BMI and weight stigma and
also of the relationship between weight stigma and pain interference. Covariates included
demographic factors robustly linked to pain phenomenology (Edwards, Filingim, & Keefe,
2001; Gibson & Farrell, 2004; Poleshuck & Green, 2008) including race (White/Ethnic
Minority), age, and income.

3. Results

The average values for BMI, SSI-Brief, WBIS-M, and the SF-12v2 pain item are presented
in Table 1 along with a correlation matrix of these key variables. BMI, both stigma
measures, and pain interference were all significantly and positively associated. Almost 13%
of the sample reported a pain condition, with arthritis being the most common condition
followed by back pain, fibromyalgia, knee pain, headaches/migraine, and then other
conditions where pain was noted (e.g., Meniere’s disease, Crohn’s disease, muscular
sclerosis, tendonitis). Individuals who reported a pain condition had a higher BMI (Non-
pain: M= 28.0 kg/m2, SD=6.7; Pain: M= 31.7 kg/m2, SD= 8.8, p< .01), were older (Non-
pain: M=61.2 years, SD=12.1; Pain: M= 55.7 years, SD=14.7, p=.02), and reported
greater pain interference (Non-pain: M= 1.66, SD = 0.92; Pain: M=2.95, SD=0.99, p<.
01), but no differences in experienced stigma or internalized weight bias were observed.

In the conditional mediation model for internalized weight bias, the /ndex of Moderated
Medjation was significant, p = -0.0212, SE = 0.0091, 95% CI: —0.0395, —0.0038. As shown
in Figure 1, the indirect effect of internalized weight bias was upheld for individuals without
a pain condition but not among those who reported a pain condition. The /ndex of
Moderated Mediation, however, was not significant for experienced stigma, p = -0.0025, SE
=0.0175, 95% CI: —0.0394, 0.0292. This suggests that the presence of a pain condition does
not significantly change the mediation effect of experiences of weight stigma on the
relationship between BMI and pain interference. Thus, we modeled the simple mediation
effect of experiences of weight stigma on the BMI and pain interference relationship (see
Figure 2). This analysis demonstrated that the indirect effect of BMI on pain interference
through experienced stigma was significant, ab= 0.0084 (0.0040); 95% CI: 0.0001, 0.0202.
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4. Discussion

This study demonstrates that weight-related stigma is associated with pain symptoms in a
non-clinical/community sample of women and that these relationships are evident for
individuals across the weight spectrum. The current findings are consistent with earlier work
that focused on the relationship between body weight, weight-related stigmas, and pain
symptoms exclusively among weight management treatment-seeking individuals of higher
body weight. Increasingly, higher BMI has been implicated as a risk factor for increased
pain and more recently for reduced benefit from pain management treatment (Hitt,
McMillen, Thornton-Neaves, Koch, & Cosby, 2007; Kaleth, Slaven, & Ang, 2018; Sellinger
et al., 2010). While previous research has relied on physiological explanations (such as
greater biomechanical loading on joints) for why higher body weight might relate to
increased pain symptoms among individuals with chronic pain (Okifuji & Hare, 2015), the
current findings suggest that stress induced by anti-fat bias may be involved in greater
experiences of pain for individuals with and without pain conditions and of all sizes.

Internalized weight bias statistically mediated the relationship between body mass and pain-
related impairment only among individuals who did not have a pain-related condition.
Increasingly, internalized weight bias has been shown to mediate the effects of experienced
weight stigma on a variety of health behaviors and outcomes (e.g., eating behavior, exercise,
healthcare avoidance; Mensinger et al., 2018; O’Brien et al., 2016; Pearl, Puhl, & Dovidio,
2015). Therefore, among individuals without a chronic pain condition (given the presence of
the significant moderation of pain for internalized weight bias) we evaluated a post-hoc
serial mediation test evaluating BMI — experienced weight stigma — internalized weight
bias — pain-related impairment. This model was significant, serial indirect effect =
0.0021(0.0012), 95% CI: 0.0004, 0.0050, suggesting that higher body weight is associated
with greater experiences of weight-related stigmatization, which contribute to greater
internalization of negative weight-related attitudes about the self, and ultimately this is
associated with greater pain-related impairment in daily life (see Figure 3).

Additionally, our findings showed that experienced weight stigma mediated the BMI to pain
interference relationship among all individuals, regardless of pain condition. Taken together,
these findings suggest that weight-related stigmatization directly impacts pain interference
among everyone, while internalization of weight bias may play an important intermediate
role for those without a pain condition. This is likely because of the stronger overriding
factors at play for those with chronic pain conditions. Indeed, factors directly related to pain
severity and treatment may account for such a significant amount of the variance in pain-
related interference that a contribution of internalized weight bias may not be relevant or
detectable given the relatively smaller number of individuals with chronic pain in our
sample. Given the post hoc nature of this serial mediation model, it is critical to replicate
such findings before any further investigation of the proposed pathways.

The cross-sectional nature of these data prevents true mechanistic or causal conclusions, but
the findings highlight an understudied factor that may be relevant for understanding pain
among women. There are a number of existing frameworks that may clarify how weight
stigmas influence the experience of pain. As discussed previously, weight-related stigma is
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consistently associated with psychological distress, difficulties with coping, and decrements
in social functioning (reduced social support and loneliness; Papadopoulos & Brennan,
2015). As such, women who experience weight stigmatization may exist within a
psychosocial landscape that results in reduced resources for coping or greater barriers to
adjustment. This is consistent with Minority Stress Theory (Meyer, 2003), which suggests
that marginalized individuals experience unique and chronic stress that interferes with
functioning and quality of life. There is also evidence suggesting that social pain and
physical pain are processed through similar neuroanatomical and physiological mechanisms
(Eisenberger & Lieberman, 2004), suggesting that the social rejection of weight
stigmatization may directly contribute to pain symptoms and greater activation of pain
response processes makes it more challenging to adapt. Similarly, Dickerson and colleagues
(2004) proposed that threats to the social self induces a stress response that increases
proinflammatory cytokine activity, which is similar to Tomiyama’s (2014) model proposing
that weight-related stigmatization causes stress resulting in dysregulated cortisol reactivity.
As such, there is plenty of empirical context and theoretical scaffolding on which to place
this new area of exploration and help guide our understanding of weight stigma and pain.
Just as best practices in pain management call for integrated and multidisciplinary treatment
approaches, the study of weight stigma and pain will benefit from multiple areas of expertise
collaborating to better understand these relationships.

There are a number of limitations of the current study. The data were collected online and
rely entirely on self-report information. While this is advantageous for reaching a wider
range of individuals, and methods were implemented to ensure validity of the data, it is
important to consider this potential source of error. Similarly, individuals without chronic
pain were disproportionately represented in the current sample. The relatively smaller subset
of individuals with chronic pain conditions may have contributed to the nonsignificant
effects of internalized weight bias. As this was a secondary analysis, future studies designed
to replicate and expand the presented findings will benefit from a more balanced sample.
The assessment of pain in the current study was a single item focusing specifically on pain-
related impairment from the SF-12v2, and thus should be interpreted cautiously. While it is
consistent with pain assessment methodology and drawn from a validated measure based on
the bodily pain subscale of one of the most widely used pain assessment tools (SF-36), the
assumption is that pain is present when interference in life due to pain is endorsed, but the
cause or severity of pain remains unknown. Future research will benefit from a more
comprehensive assessment of pain severity, degree of impairment (interference with
functioning), location on the body, etc.

Lastly, the current study is limited due to its exclusive reliance on cross-sectional data. The
use of mediation analysis with cross-sectional data is controversial due to the inability to
determine the time course of one variable’s effect on the subsequent variable in the model
(Hayes, 2017). Although cross-sectional data is useful for establishing preliminary
conceptual models for ultimately testing in more rigorous experimental and longitudinal
designs, we are unable to draw any causal conclusions about the relationships found.
Certainly, the reverse direction may be plausible (the presence of pain symptoms may
causally exacerbate internalized weight bias related to self-blame, or elicit stigmatizing
reactions from health care providers or interpersonal contacts, which may in turn promote
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dysregulation of cortisol resulting in higher body weight, as discussed above in Tomiyama
[2014]). It seems that both possible directions would be of clinical interest and warrant
further investigation.

In conclusion, these findings highlight weight-related stigma as an overlooked area within
pain research. The current findings suggest that for women of varying body weights, weight
stigma (both experienced and internalized) may contribute to greater interference of pain
symptoms in daily life and that these relationships are most salient for those without a pain-
related health condition. Indeed, further research is necessary and if substantiated, these
findings suggest that weight-related stigma may be an important topic to consider
incorporating into biopsychosocial models of pain management.
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1. Weight stigma and internalized weight bias are associated with pain-related

interference.

2. Stigma mediated the relationship between body mass and pain among all
individuals.

3. Internalized bias only mediated the relationship among women without a pain
condition.
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Figurel.
Internalized weight bias conditionally mediates the relationship between BMI and

interference of bodily pain on daily functioning controlling for age, race, and income on all
pathways. Values reported are beta coefficients and standard errors for direct and indirect
effects.
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Figure2.

Experienced weight stigma mediates the relationship between BMI and the interference of
bodily pain on daily functioning controlling for the presence of a pain condition, age, race,
and income on all pathways. Values reported are beta coefficients and standard errors for

direct and indirect effects.
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Figure 3.

For individuals without a pain condition (n7= 269), experienced weight stigma and
internalized weight bias serially mediate the relationship between BMI and the interference
of bodily pain on daily functioning, controlling for age, race, and income on all pathways.
Values reported are beta coefficients and standard errors for direct and indirect effects.
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Table 1.
Demographic characteristics of the study sample.
Characteristic n (%)
Education
Less than high school degree 3(1.0)
High school degree or equivalent (e.g., GED) 58 (18.8)
Some college or trade school 120 (38.8)
Bachelor’s Degree 86 (27.8)
Master’s Degree or equivalent 40 (12.9)
Doctoral Degree (e.g., MD, PhD, JD) 2(0.6)
Employment Status
Employed full-time (40 or more hours per week) 94 (30.4)
Employed part-time (1-39 hours per week) 45 (14.6)
Not working (e.qg., disability, student, homemaker) 62 (20.1)
Retired 108 (35.0)
Race/ Ethnicity
Black/ African-American 14 (4.5)
Hispanic/ Latinx 12 (3.9)
White/ Caucasian 266 (86.1)
Asian 9 (2.9
Native American/ Alaskan Native 1(0.3)
Multi-racial/ Mixed 4(1.3)
Other "/ None of the above 3(L0)
Marital Status
Married or cohabiting with partner 181 (58.6)
Widowed 34 (11.0)
Divorced or separated 48 (15.5)
Single/ never married 46 (14.9)
Annual Household I ncome, USD
Less than $20,000 34 (11.0)
$20,000-$39,999 72 (23.3)
$40,000-$59,999 77 (24.9)
$60,000-$79,999 42 (13.5)
$80,000-$99,999 34 (11.0)
More than $100,000 50 (16.2)
Children
Yes 198 (64.1)
No 111 (35.9)
Pain-related condition
Yes 40 (12.9)
No 269 (87.1)

Mean Age, years (SD) (Range)
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Characteristic n (%)

Mean Body Mass | ndex, kg/m? (SD) (Range) 285 (7.1) (16.0-54.2)

N = 309; after excluding four women who identified as pregnant, and two whose BMI < 10.

*
The “Other’ category included a collapsed group of people identifying as either Native Hawaiian/Pacific Islander or Middle Eastern
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