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Abstract
Background  Childhood abuse has been linked to poorer health outcomes in individuals with fibromyalgia (FM), and 
this relationship may be affected by cognitive processes such as pain catastrophizing and mindfulness.

Objective  This study investigated the impact of childhood abuse on pain-related symptoms and functioning in 
individuals with (FM) and examined how the critical psychosocial constructs of pain catastrophizing and mindfulness 
might moderate this relationship. We hypothesized that childhood abuse would be linked to greater physical 
symptoms and lower functioning, with pain catastrophizing and mindfulness influencing these associations.

Methods  The study sample consisted of 113 women with FM. Correlational analyses were conducted to examine the 
relationship between childhood abuse and health outcomes (pain severity, pain interference, fibromyalgia impact, 
and physical functioning). Moderation analyses were conducted to examine the impact of pain catastrophizing and 
mindfulness on the relationship between childhood abuse and health outcomes.

Results  As expected, catastrophizing was generally associated with elevated pain-related symptomatology and 
reduced functioning, and higher levels of mindfulness were associated with reduced pain impact. However, contrary 
to our hypothesis, childhood abuse was not directly associated with pain severity, pain interference, fibromyalgia 
impact, or physical functioning. Pain catastrophizing and mindfulness were significant moderators of the relationship 
between childhood abuse and health outcomes. Specifically, childhood abuse was related to higher pain interference 
only at low levels of catastrophizing and was associated with greater fibromyalgia impact and reduced physical 
functioning only at high levels of mindfulness.

Conclusion  Our findings suggest that while childhood abuse did not directly impact pain-related outcomes in this 
sample of fibromyalgia patients, cognitive factors like pain catastrophizing and mindfulness play significant roles 
in moderating these effects. These results underscore the importance of assessing for cognitive and psychological 
factors in the management of fibromyalgia, especially for patients with a history of childhood abuse. Further 

Childhood abuse and health outcomes 
in patients with fibromyalgia: a cross-sectional 
exploratory study of the moderating effects 
of pain catastrophizing and mindfulness
Jolin B. Yamin1,2*, Samantha M. Meints1,2, Bethany D. Pester3, Madelyn Crago4, Lauren Papianou5, 
Asimina Lazaridou1,2, Myrella Paschali1,2, Vitaly Napadow2,6 and Robert R. Edwards1,2

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12891-025-08449-7&domain=pdf&date_stamp=2025-2-24


Page 2 of 11Yamin et al. BMC Musculoskeletal Disorders          (2025) 26:195 

Introduction
Background
Fibromyalgia (FM) is a prevalent and complex chronic 
pain condition characterized by widespread musculoskel-
etal pain, fatigue, and a range of other symptoms includ-
ing sleep disturbance, cognitive difficulties, anxiety, and 
depression [1, 2, 3]. The specific etiology of FM is not 
fully understood; however, a growing body of research 
highlights the intricate interplay between psychosocial 
factors and physical health in the development and main-
tenance of the condition [1, 4]. One important psychoso-
cial area of interest is the influence of adverse childhood 
experiences (ACEs) on the symptomatology and func-
tioning of individuals with FM. ACEs, encompassing 
experiences such as physical or emotional abuse in child-
hood, have been linked to a spectrum of negative health 
outcomes, including chronic pain conditions like FM [5, 
6, 7].

The presence of childhood abuse and trauma has been 
identified as a salient risk factor for the development of 
FM in adulthood, with adverse experiences reported 
more frequently by FM patients than by healthy controls 
[5, 8]. In some samples, as many as 71% of FM patients 
report a history of abuse [2]. A systematic review includ-
ing eighteen studies found that adult FM is significantly 
related to childhood physical abuse to a greater extent 
than other ACEs [9]. Further, metanalytic evidence sup-
ports the significant association between both physical 
and sexual abuse and adult fibromyalgia, although physi-
cal abuse was more strongly related [10]. Studies have 
also shown that FM patients with a history of trauma 
report a greater number of pain sites and somatic symp-
toms, more severe pain and other physical symptoms, 
and worse pain interference and physical functioning 
than FM patients without a history of trauma [2, 5].

Exposure to ACEs increases susceptibility to biological, 
psychosocial, and social risk factors for chronic pain. Bio-
logically, early life stressors, such as abuse and neglect, 
can profoundly alter brain circuitry and stress response 
systems, including the hypothalamic-pituitary-adrenal 
(HPA) axis and limbic structures like the amygdala and 
hippocampus [11, 12, 13, 14]. These changes can result 
in heightened stress reactivity, impaired emotional regu-
lation, and altered pain processing, which persist into 
adulthood and contribute to the development and main-
tenance of chronic pain conditions like FM [11, 12, 13, 
14]. Regarding psychological functioning, FM patients 
exposed ACEs report greater affective distress and dis-
ability, including higher levels of depression, anxiety, and 

pain catastrophizing, which contribute to the onset and 
persistence of chronic pain [2, 10, 11, 15, 16]. Socially, 
individuals with a history of ACEs often face challenges 
such as relational difficulties and reduced social support, 
which can exacerbate pain and diminish protective fac-
tors [8, 11, 17]. Together, these interconnected pathways 
illustrate how childhood abuse and adversity can exert a 
lasting impact on pain perception and functioning. How-
ever, understanding how these early life adversities trans-
late into physical symptoms and functional impairments 
in FM patients requires an examination of related psy-
chological processes.

Cognitive processes play a pivotal role in the experi-
ence and management of chronic pain. Among these, 
pain catastrophizing—a set of cognitive processes char-
acterized by ruminating about pain, feeling helpless, and 
magnifying the threat value of pain—has been shown 
to exacerbate pain perception and interfere with pain 
management [18, 19, 20]. Unsurprisingly, psychosocial 
trauma has been linked with greater pain catastroph-
izing. For example, in patients with chronic pain, those 
who report a greater number of traumatic or adverse 
experiences report higher pain catastrophizing than 
individuals who report less or no traumatic experiences 
[7, 21, 22, 23]. Conversely, resilience cognitive processes, 
such as mindfulness, have been shown to play a role in 
mitigating the psychological and physiological changes 
associated with trauma and adverse experiences [24]. 
Mindfulness, defined as the practice of maintaining a 
nonjudgmental awareness of the present moment, may 
help individuals cope with traumatic events by increasing 
acceptance of trauma-related experiences, and decreas-
ing trauma-related negative affect and avoidance of 
trauma reminders [25]. Mindfulness has also been linked 
with reduced pain sensitivity and improved psychological 
well-being in individuals with pain [26]. In FM patients 
specifically, lower mindfulness is associated with more 
severe FM impact [27], and higher mindfulness is asso-
ciated with lower pain interference and better quality of 
life [28]. Both pain catastrophizing and mindfulness are 
cognitive processes that may interact with the effects of 
childhood trauma and abuse, influencing how individuals 
with FM perceive and cope with their pain. Thus, more 
work is needed to understand the dynamic interplay 
between these cognitive processes, trauma exposure, and 
physical health and functioning.

research is needed to explore these relationships in more diverse samples and to develop personalized and targeted 
interventions for this patient population.
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Objectives
The current study aimed to examine the impact of child-
hood abuse on pain-related symptoms and functioning 
in individuals with FM and how the psychosocial con-
structs of pain catastrophizing and mindfulness might 
moderate this relationship. We hypothesized that (1) 
childhood abuse would be associated with greater pain 
catastrophizing and pain-related physical symptoms, and 
lower mindfulness and physical functioning; (2) higher 
pain catastrophizing and lower mindfulness would be 
associated with more symptoms and lower functioning; 
(3) pain catastrophizing would moderate the relationship 
between childhood abuse and health symptoms such that 
the association would be strongest among patients with 
high pain catastrophizing; and (4) mindfulness would 
moderate the relationship between childhood abuse and 
health symptoms such that the association would be 
strongest among patients with low mindfulness. Impor-
tantly, this work aims to elucidate the role of malleable 
psychological factors on the pain experience. By identi-
fying cognitive processes that may be connected to both 
childhood abuse and pain among FM patients, we can 
develop more targeted and personalized treatments for 
individuals with this common comorbidity.

Method
Study design
The data utilized in the current study was obtained at 
baseline from patients participating in a randomized, 
controlled trial of non-pharmacologic treatment for 
chronic pain [Clinical Trial Number: NCT01345344; 
registration date: May 2, 2011] [29]. The baseline study 
visit included informed consent, confirmation of study 
eligibility, and completion of self-report questionnaires 
using Research Electronic Data Capture (REDCap). 
Demographic information included age, race, marital sta-
tus, educational status, current employment status, and 
annual income. The current study is a cross-sectional 
data analysis using the baseline data from the random-
ized trial.

Setting
Participants were recruited through the pain manage-
ment center at an outpatient healthcare facility, where 
all study procedures were completed. Study procedures 
received approval by the Brigham and Women’s Hos-
pital Institutional Review Board (IRB), conducted in 
accordance with the Declaration of Helsinki, and written 
informed consent was obtained from all participants.

Participants
Patients eligible for participation in the study were 
women diagnosed with fibromyalgia and who fulfilled the 
diagnostic criteria proposed by the American College of 

Rheumatology, which require the presence of widespread 
pain as well as several physical and cognitive symptoms 
(3). The inclusion criteria were as follows: (1) 18 to 75 
years old (2), female (3), meet the Wolfe et al. revised 
fibromyalgia criteria for at least 1 year (4), pain severity of 
at least 3 out of 10 on average (5), English language profi-
ciency, and (6) able to provide written informed consent. 
The exclusion criteria included (1) comorbid acute pain 
or comorbid chronic pain condition more painful than 
FM (2), current use of stimulant medications (3), preg-
nant or planning to become pregnant (4), severe psychi-
atric disorder or prior psychiatric hospitalization in the 
past 6 months (5), current or recent substance use disor-
der (6), active suicidal ideation, and (7) recent lower-limb 
vascular surgery (this exclusion criterion was included 
because such surgery is a contraindication for some of 
the lower-body sensory testing procedures that were 
included in the original randomized trial—these findings 
are reported elsewhere [30]).

Predictor and moderator measures
Childhood abuse
Exposure to childhood abuse was assessed using a subset 
of items from the modified version of the Adverse Child-
hood Events questionnaire focusing on verbal and physi-
cal abuse during childhood [31]. Given that the originally 
study from which these data were obtained was designed 
to assess non-pharmacologic treatments for fibromyalgia, 
and the primary focus was not on ACEs, a brief 3-item 
measure was employed to assess key domains of child-
hood abuse (verbal and physical) without administering 
the full 10-item ACE questionnaire. This decision was 
made to minimize participant burden while still captur-
ing some aspects of childhood abuse relevant to chronic 
pain and psychological functioning. This 3-item self-
report measure consisted of asking participants to rate 
how often they had experienced the following 3 items on 
a scale of 0 (never) to 4 (very often): [1] “In your first 18 
years of life, how often did a parent, stepparent, or adult 
living in your home swear at you, insult you, or put you 
down?”; [2] “In your first 18 years of life, how often did 
a parent, stepparent, or adult living in your home act in 
a way that made you afraid that you might be physically 
hurt?”; [3] “In your first 18 years of life, how often did a 
parent, stepparent, or adult living in your home push, 
grab, slap, or throw something at you?” Responses were 
summed, and higher scores indicate higher frequency 
of verbal and physical abuse during childhood and 
adolescence.

Pain catastrophizing
This was assessed using the 13-item Pain Catastrophiz-
ing Scale (PCS) [32], which measures the extent of cata-
strophic thinking due to pain according to 3 components: 
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rumination, magnification, and helplessness. Items are 
rated on a 5-point scale of 0 (not at all) to 4 (all the time). 
Item scores were summed, with higher scores indicating 
higher pain catastrophizing. The PCS demonstrates good 
reliability and validity in both pain and non-pain samples 
[33, 34].

Mindfulness
This was assessed using the 24-item short form of the 
Five-Facet Mindfulness Questionnaire (FFMQ) [35]. The 
FFMQ examines five aspects of mindfulness, including 
observing, describing, acting with awareness, detach-
ment to inner experience, and non-judging of inner expe-
rience. Items were rated on a five-point scale with answer 
choices ranging from 1 (never or very rarely true) to 5 
(very often or always true). Item scores were summed, 
with higher scores indicating greater levels of mindful-
ness. The FFMQ has been validated in both meditating 
and nonmeditating individuals [36].

Outcome measures
Pain severity and interference
The 15-item Brief Pain Inventory (BPI) [37] was used to 
assess patients’ level of pain severity and pain interfer-
ence. The BPI assesses pain severity on a scale of 0 (no 
pain) to 10 (pain as bad as you can imagine) as well as 
the degree to which the pain interferes with daily activi-
ties, mood, and enjoyment of life on a scale of 0 (does not 
interfere) to 10 (completely interferes). Responses were 
averaged, yielding a pain severity and a pain interference 
subscale score for each participant; higher scores indicate 
higher severity or interference.

Fibromyalgia impact
The 21-item revised Fibromyalgia Impact Questionnaire 
(FIQ-R) [38] was utilized to assess the impact of partici-
pants’ fibromyalgia symptoms. The FIQ-R items are rated 
on an 11-point numeric rating scale (0–10), with 10 being 
“worst.” Total scores were utilized, with higher scores 
indicating greater impact of fibromyalgia symptoms on a 
participant’s life. The revised FIQR has good psychomet-
ric properties [38].

Physical function
This was assessed using the 4-item physical function sub-
scale of the Patient-Reported Outcomes Measurement 
Information System-29 (PROMIS-29) questionnaire 
[39]. Items were rated on a scale of 1 (unable to do) to 5 
(without any difficulty) and summed, and higher scores 
represent better functioning. The PROMIS measures 
demonstrate good reliability and validity in pain popula-
tions [40].

Study size
Power calculations from the original randomized trial 
[29] concluded that a sample of 80 participants was 
needed to provide sufficient power for the trial. Thus, a 
total of 140 patients were screened for the inclusion and 
exclusion criteria via phone or in-person screenings, and 
a total of 114 were enrolled in the trial. However, a final 
sample of 113 participants with data on childhood abuse 
were included in the current study analyses (1 participant 
was excluded due to missing data on the childhood abuse 
measure).

Statistical methods
Descriptive and correlational analyses were performed 
using SPSS version 29. The univariate associations of the 
predictors with the outcome measures were examined 
using Pearson correlation analyses. Before conducting 
moderation analyses, data were screened, and continu-
ous variables were examined for normality, linearity, and 
multicollinearity. Outliers were identified using standard 
criteria (± 3 SD from the mean) and evaluated to deter-
mine their potential influence; no outliers were excluded 
as their impact was negligible. Missing data were mini-
mal (≤ 6%) and addressed using pairwise deletion. Mod-
eration analyses were conducted using Hayes’ PROCESS 
macro (MODEL 1) [41] to examine whether pain cata-
strophizing and mindfulness moderated the relationship 
between childhood abuse and health outcomes (pain 
severity and interference, fibromyalgia impact, and physi-
cal function). All variables were mean-centered prior to 
analysis to reduce multicollinearity. To test for signifi-
cance of effects, 95% bias-corrected bootstrapped con-
fidence intervals based on 1,000 bootstrapped samples 
were obtained. Significant (p < .05) and marginally sig-
nificant (p < .10) interactions were probed by testing the 
conditional effects of the predictor at three levels of the 
moderator (mean and ± 1 SD). Significant interactions 
were further illustrated by plotting the interaction.

Results
Participants’ demographic characteristics are presented 
in Table  1. The average age of participants was 41.72 
years (SD = 12.39), and all participants were female. Par-
ticipants’ average endorsed frequency of childhood ver-
bal and physical abuse was 4.23 (SD = 3.43, Range = 0–12). 
Table  2 presents the bivariate correlations among all 
study variables. Childhood abuse was not significantly 
correlated with any of the study variables, whereas pain 
catastrophizing was significantly inversely related to 
mindfulness and physical function, and positively related 
to all other pain-related outcome measures (pain severity, 
pain interference, and fibromyalgia impact). Mindfulness 
was significantly inversely related to pain interference 
and fibromyalgia impact.
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Moderation analyses
Pain catastrophizing
Pain catastrophizing did not moderate the relationship 
between childhood abuse and pain severity, (b = -0.002, 
SE = 0.004, 95% CI [− 0.01, 0.01], t (107) = -0.57, p = .57); 
however, catastrophizing significantly moderated the 
relationship of childhood abuse to pain interference (b = 
-0.01, SE = 0.004, 95% CI [− 0.02, -0.01], t (107) = -2.51, 
p = .01). As shown in Fig.  1, childhood abuse was pre-
dominantly associated with higher pain interference at 
low levels of pain catastrophizing, with attenuated asso-
ciations at moderate or high levels of pain catastroph-
izing. Participants with both low pain catastrophizing 
scores and low levels of childhood abuse reported sub-
stantially lower pain interference than any other group 
(see Fig.  1). Pain catastrophizing did not moderate the 
relationship between childhood abuse and fibromyalgia 
impact, (b = -0.05, SE = 0.03, 95% CI [− 0.11, 0.01], t (107) 
= -1.55, p = .12), or the relationship between childhood 
abuse and physical function, (b = 0.01, SE = 0.01, 95% CI 
[− 0.01, 0.02], t (105) = 1.18, p = .24)

Mindfulness
Mindfulness did not moderate the relationship between 
childhood abuse and pain severity, (b = 0.003, SE = 0.003, 
95% CI [− 0.004, 0.009], t (104) = 0.86, p = .39), or the 
relationship between childhood abuse and pain inter-
ference, (b = 0.01, SE = 0.004, 95% CI [− 0.003, 0.014], t 
(104) = 1.21, p = .23). Mindfulness significantly moder-
ated the relationship between childhood abuse and fibro-
myalgia impact, (b = 0.06, SE = 0.03, 95% CI [0.00, 0.12], 
t (104) = 2.02, p = .04). As shown in Fig.  2, childhood 
abuse was associated with higher fibromyalgia impact 
only at high levels of mindfulness, but not at moderate 
or low levels of mindfulness. Participants reporting high 
levels of mindfulness and low levels of childhood abuse 
reported reduced fibromyalgia impact relative to other 
groups (see Fig.  2). Finally, mindfulness significantly 
moderated the relationship between childhood abuse 
and physical function, (b = -0.02, SE = 0.01, 95% CI [-0.03, 
-0.01], t (105) = -2.70, p = .01). As shown in Fig. 3, child-
hood abuse was associated with lower physical func-
tioning only at high levels of mindfulness, but not at 
moderate or low levels of mindfulness, with the highest 

Table 1  Demographic and study variables
Demographic Variables N = 113
Age (M, SD) 41.72 (12.39)
Race
  African American 7.0%
  Caucasian 75.5%
  Hispanic/Latinx 7.0%
  Other 10.5%
Married 31.9%
Education (college degree & above) 61.1%
Employed 53.1%
Annual income above $45,000 60.2%
Study Variables Score Range M (SD)
Childhood abuse (n = 113) 0–12 4.23 (3.43)
Pain Catastrophizing (n = 113) 0–52 23.55 (12.21)
Mindfulness (n = 109) 24–120 76.20 (12.11)
Pain Severity (n = 112) 0–10 5.09 (1.81)
Pain Interference (n = 112) 0–10 5.68 (2.37)
Fibromyalgia Impact (n = 110) 0–100 56.25 (16.85)
Physical Function (n = 108) 4–20 12.80 (3.38)

Table 2  Correlations among study variables (n = 108–113)
Variable

2 3 4 5 6 7
1. Childhood abuse − 0.09 − 0.15 − 0.01 0.02 0.04 − 0.05
2. Pain Catastrophizing − 0.45** 0.50** 0.58** 0.58** − 0.35**
3. Mindfulness − 0.12 − 0.39** − 0.33** 0.15
4. Pain Severity 0.72** 0.67** − 0.39**
5. Pain Interference 0.77** − 0.52**
6. Fibromyalgia Impact − 0.65**
7. Physical Function
Note. **p < .01
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Fig. 2  Mindfulness moderates the relationship between childhood abuse and fibromyalgia impact

 

Fig. 1  Pain catastrophizing moderates the relationship between childhood abuse and pain interference
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levels of physical functioning observed in those who were 
both high in mindfulness and low in childhood abuse.

Discussion
The purpose of the current study was to examine the 
relationship between childhood abuse and health symp-
toms in people with FM, and to test the impact of pain 
catastrophizing and mindfulness on the relationship 
between childhood abuse and symptoms and function-
ing in patients with FM. Contrary to our first hypoth-
esis, childhood abuse was not directly associated with 
any measures of cognitive processes (pain catastrophiz-
ing and mindfulness), pain symptoms, or functioning in 
this sample of FM patients, including pain severity, pain 
interference, fibromyalgia impact, and physical func-
tioning. Consistent with our second hypothesis, pain 
catastrophizing was inversely related to physical func-
tion, and positively related to all other pain-related out-
comes (pain severity, pain interference, and fibromyalgia 
impact). Mindfulness was inversely related to pain inter-
ference and fibromyalgia impact but was not related to 
pain severity or physical functioning.

Pain interference, as measured by the Brief Pain Inven-
tory (BPI), focuses on the extent to which general pain 
disrupts various aspects of daily life, such as mood, sleep, 
work, and social activities, reflecting the functional and 
emotional consequences of pain. Fibromyalgia impact 
as measured by the Fibromyalgia Impact Questionnaire 
Revised (FIQR), by contrast, provides a broader assess-
ment of the global impact of fibromyalgia symptoms, 

encompassing physical function, overall symptom sever-
ity, and the degree to which symptoms affect daily activi-
ties, including cognitive difficulties and fatigue. Finally, 
physical function as measured by the PROMIS Physical 
Function subscale specifically evaluates an individual’s 
capability to perform physical tasks, such as mobility, 
upper extremity activities, and self-care, offering a tar-
geted measure of functional ability rather than the 
broader emotional or symptom-related disruptions cap-
tured by the BPI and FIQR.

Regarding the moderation analyses, we found that 
pain catastrophizing influenced the relationship between 
childhood abuse and pain interference but did not 
affect the relationship between childhood abuse and 
pain severity, fibromyalgia impact, or physical function. 
Unexpectedly, childhood abuse was linked to increased 
pain interference at low levels of pain catastrophizing, 
whereas this association diminished at moderate or high 
levels of pain catastrophizing.

Mindfulness did not influence the relationship between 
childhood abuse and either pain severity or pain interfer-
ence. However, it did moderate the relationship between 
childhood abuse and both fibromyalgia impact and 
physical function. Contrary to our hypothesis, child-
hood abuse was related to greater fibromyalgia impact 
only when mindfulness levels were high, not at moder-
ate or low levels. Similarly, childhood abuse was linked 
to reduced physical functioning exclusively at high levels 
of mindfulness, with no significant effects at moderate or 
low mindfulness levels.

Fig. 3  Mindfulness moderates the relationship between childhood abuse and physical function
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Some of the present findings are relatively unsurpris-
ing and are consistent with our general understanding 
of pain-related risk factors. Catastrophizing and mind-
fulness showed generally moderate associations with 
pain symptomatology and physical functioning, in the 
expected directions [18, 26] (i.e., higher catastrophizing 
scores were related to more severe and functionally dis-
abling pain, while higher mindfulness scores were asso-
ciated with less pain-related symptom impact). Further, 
when assessing interactions with abuse history, those 
individuals endorsing low levels of catastrophizing, 
high levels of mindfulness, and less frequent verbal and 
physical abuse during childhood also reported the low-
est levels of pain-related functional impact. But other 
aspects of the interactions were surprising. In general, 
the strongest relationships between adverse childhood 
experiences and pain-related outcomes were observed 
in the lower-risk participants (i.e., those with lower cata-
strophizing and higher mindfulness scores). This finding, 
while unexpected, is consistent with several other stud-
ies in various settings that have also found significant 
interactions that are not synergistic in nature, but which 
suggest that “lower-risk” participants may show the 
strongest detrimental impact of trauma symptomatology. 
For example, Zhang and colleagues [42] reported that, 
among depressed adults, anxious attachment moderated 
the association between trauma and pain; those with low 
levels of anxious attachment showed a strong relation-
ship between the degree of reported childhood trauma 
and adult levels of pain intensity while those with higher 
anxious attachment showed no association [42]. Con-
ceptually similar findings emerged in a sample of youth 
with history of ACEs, in which the strongest association 
between trauma exposure and pain sensitivity emerged 
among the lower-risk members of the sample (i.e., those 
with lower post-traumatic symptoms) [43].

One possible explanation is that individuals with high 
levels of mindfulness might be more aware of and atten-
tive to their internal experiences, including past traumas, 
which could exacerbate the perception of fibromyal-
gia impact and functional limitations. It is also possible 
that the interaction between mindfulness and childhood 
abuse could reflect differences in how mindfulness prac-
tices are implemented or experienced by individuals with 
varying levels of childhood abuse [44]. Further research 
is needed to explore these dynamics and understand 
the conditions under which mindfulness might either 
buffer or amplify the impact of childhood abuse on FM 
outcomes.

While we are not able to definitively identify the mech-
anisms producing this pattern of findings, it is also possi-
ble that those individuals with the more pain-related risk 
factors (e.g., high levels of catastrophizing and low levels 
of mindfulness) and the most reported childhood abuse 

are most likely to engage and persist in seeking treat-
ment, which might buffer the impact of those risk factors, 
as was recently reported in a sample of women veterans 
with chronic pain [45]. Similarly, those with the highest 
levels of distress and catastrophizing appear to turn most 
frequently to social interactions when managing pain, 
and to benefit the most from those interactions (in terms 
of reducing pain-related impact) [46]. It is possible that 
individuals who have experienced the most childhood 
adversity and pain-related distress may be those who are 
best able to harness their social and interpersonal envi-
ronments in order to buffer those adverse effects.

These findings suggest that psychotherapy for patients 
with FM and abuse may benefit from nuanced modi-
fications that address both trauma-related factors and 
patients’ cognitive and emotional responses to pain. For 
example, rather than solely aiming to eliminate catastro-
phizing, interventions such as Acceptance and Commit-
ment Therapy (ACT) can be utilized to foster acceptance, 
and reduce experiential avoidance, of difficult thoughts, 
including trauma-related and pain-related catastroph-
izing thoughts [47, 48]. Relatedly, standard mindful-
ness-based interventions may require adaptation for 
individuals with trauma histories. For example, incor-
porating trauma-informed mindfulness practices, which 
emphasize safety, gradual exposure, and emotional regu-
lation, may better support patients with history of trauma 
and chronic pain [44, 49, 50].

An important consideration when interpreting our 
findings is the scope of the childhood abuse measure 
used in this study. The modified version of the ACEs 
questionnaire included only items assessing verbal and 
physical abuse, excluding other forms of adversity, such 
as sexual abuse or physical neglect. This is particularly 
relevant given that prior research has demonstrated sig-
nificant associations between sexual abuse and fibromy-
algia [9, 10, 51]. The exclusion of these experiences may 
have limited the ability to detect significant relationships 
between childhood abuse and health outcomes in our 
sample, as participants classified in the ‘low adversity’ 
group may have still experienced unmeasured forms of 
adversity with potential impacts on their symptoms. This 
limitation may also partially explain the unexpected pat-
terns observed in our moderation analyses, such as the 
association between childhood abuse and worse out-
comes at lower levels of pain catastrophizing or higher 
levels of mindfulness. Future research should incorpo-
rate comprehensive ACE assessments to capture the full 
spectrum of childhood trauma and better elucidate their 
complex interactions with cognitive processes and health 
outcomes in fibromyalgia.
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Limitations
Several limitations must be considered in interpreting 
the findings of the current study. First, this study utilized 
cross-sectional analyses; therefore, findings do not sup-
port any causal relationships among childhood abuse, 
cognitive processes, and health outcomes in fibromyal-
gia patients. Longitudinal studies are needed to better 
understand the temporal and potential causal pathways 
among these variables. Second, the childhood abuse 
measure utilized in this study consisted of only three 
items modified from the ACEs questionnaire; thus, our 
modification of the full ACEs measure to assess child-
hood abuse is of unknown validity. Our use of an abbrevi-
ated ACE measure, focusing solely on verbal and physical 
abuse, represents a limitation of the current study. While 
this approach was chosen to minimize participant bur-
den in a trial primarily designed to test fibromyalgia 
treatments, it may have excluded other critical forms of 
adversity, such as sexual abuse or neglect, which have 
been shown to influence fibromyalgia outcomes [9, 10]. 
This limitation may partly explain the lack of significant 
direct relationships between childhood abuse and cogni-
tive or health outcomes observed in our sample. Future 
research should utilize comprehensive ACE measures 
to capture a broader spectrum of adverse experiences 
and their complex interactions with psychological and 
physical health in fibromyalgia and other chronic pain 
conditions. An additional limitation is the study sample, 
which consisted exclusively of women with fibromyalgia, 
and the participants were predominately Caucasian, and 
highly educated. This limits the generalizability of the 
results to other populations, including males, individu-
als from underrepresented racial groups, and individuals 
with lower educational and socioeconomic backgrounds. 
Research has shown that low educational attainment and 
socioeconomic status are linked to poorer health out-
comes following trauma and abuse [52, 53, 54]. Therefore, 
future studies on pain and health outcomes in fibromyal-
gia should include participants from diverse educational 
and socioeconomic backgrounds to better capture the 
potential impact of these demographic factors on out-
comes. Including a more diverse sample in future studies 
could help determine whether the observed patterns hold 
across different groups.

Summary
This study provides insights into the interplay between 
childhood abuse, pain catastrophizing, mindfulness, and 
health outcomes in patients with fibromyalgia. Con-
trary to our initial hypothesis, childhood abuse was not 
directly associated with pain severity, pain interference, 
fibromyalgia impact, or physical functioning. Instead, 
pain catastrophizing and mindfulness emerged as signifi-
cant moderators in the relationship between childhood 

abuse and health outcomes. Specifically, childhood abuse 
was related to higher pain interference only at low lev-
els of catastrophizing and was associated with greater 
fibromyalgia impact and reduced physical functioning 
at high levels of mindfulness. These findings highlight 
the importance of assessing for important cognitive and 
psychological factors in the management of fibromyalgia, 
especially for patients with a history of childhood abuse. 
Future research should explore additional factors that 
could influence these relationships (e.g., social support) 
and examine how these findings generalize to other pop-
ulations. By refining our understanding of these complex 
interactions, we can develop more targeted and effective 
treatments for individuals with fibromyalgia and a history 
of childhood adversity. Finally, it is noteworthy that the 
individuals in this sample with the lowest levels of pain 
and functional impact were those with minimal histories 
of childhood abuse and trauma, the lowest levels of pain 
catastrophizing, and the highest levels of mindfulness. To 
the extent that these are modifiable variables, directing 
interventions at these risk and resilience factors may help 
to improve pain-related outcomes for the many individu-
als experiencing (and at risk for) chronic pain conditions 
such as fibromyalgia.

Conclusion
Our findings suggest that while childhood abuse did not 
directly impact pain-related outcomes in this sample of 
fibromyalgia patients, cognitive factors like pain cata-
strophizing and mindfulness play significant roles in 
moderating these effects. These results underscore the 
importance of assessing for cognitive and psychological 
factors in the management of fibromyalgia, especially 
for patients with a history of childhood abuse. Further 
research is needed to explore these relationships in more 
diverse samples and to develop personalized and targeted 
interventions for this patient population.
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