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AbsTrACT
background Self- reported side effects of pain 
medication are important determinants of treatment 
course that can affect patient adherence, medication 
discontinuation and physician decisions. Yet, few studies 
have investigated patient- level predictors of self- reported 
pain medication side effects. The present study sought 
to fill this gap by exploring the impact of physical or 
sexual abuse history on self- reported pain medication 
side effects and considered a mediation model in which 
those effects are transmitted through a centralized pain 
phenotype and pain catastrophizing.
Methods We conducted a cross- sectional analysis of 
3118 patients presenting to a tertiary- care, outpatient 
pain clinic.
results Approximately 15% of the sample (n=479) 
reported a lifetime history of abuse. Patients with a 
lifetime history of abuse, particularly abuse that occurred 
in both childhood and adulthood, reported more pain 
medication side effects compared with patients reporting 
no abuse history. Furthermore, path analysis showed that 
a centralized pain phenotype and pain catastrophizing 
mediated the association between lifetime abuse history 
and the sum of pain medication side effects.
Conclusions This suggests that individuals who 
experience abuse may develop a heightened 
physiological sensitivity to stimuli, as well as a tendency 
to interpret stimuli negatively, exaggerate the impact of 
aversive stimuli and undermine their ability to cope with 
the stressor. This study highlights the need for physicians 
to understand patient- level predictors of medication 
tolerance and to consider a history of abuse and trauma 
in decisions regarding treatment and medication 
management.

InTrOduCTIOn
All medications come with potential risks and side 
effects. Self- reported side effects of pain medication 
are important determinants of treatment course as 
they affect patient adherence, medication discontin-
uation and physician decisions.1 Somewhat surpris-
ingly, patient- level predictors of self- reported side 
effects of pain medication have seldom been inves-
tigated.2 3 The present study explores the impact 
of abuse history on self- reported pain medication 
side effects. To our knowledge, only one previous 
study has linked abuse history with pain medica-
tion side effects. Specifically, Sansone, Sinclair and 
Wiederman found that the number of different 

types of childhood maltreatment experiences was 
positively correlated with self- reported medication 
allergies among patients with chronic pain.4 It is 
unclear, however, how and why abuse impacts pain 
medication side effects, which may be important 
for treatment decisions and patient- physician 
communication.

The present study considered two potential 
mediators of the association between abuse history 
and pain medication side effects: centralized pain 
and pain catastrophizing. Centralized pain, in 
which central nervous system factors contribute to 
the experience of pain and its perceptual amplifi-
cation or spatial spread, has been linked to sensi-
tivity to all sensory input, including both painful 
and non- painful stimuli (eg, odors, bright light).5 
Previous research suggests that this centralized pain 
phenotype is exhibited to varying extents across 
a range of pain conditions and is associated with 
poorer functioning and pain- related outcomes.6 
As such, it is frequently assessed on a continuum 
across diagnoses using the fibromyalgia survey 
criteria score.7 8 Although little is known about the 
potential link between centralized pain and pain 
medication side effects, heightened sensory sensi-
tivity associated with centralized pain may translate 
to heightened physical sensitivity to medication. 
Alternatively, pain catastrophizing is a maladap-
tive cognitive and emotional reaction to pain in 
which individuals display an exaggerated negative 
cognitive and emotional response.9 This maladap-
tive response may translate to other aspects of pain 
management, including physical sensations related 
to and side effects from pain medication. Previous 
research suggests that catastrophizing is associated 
with higher likelihood of medication discontinua-
tion and lower likelihood of pain relief from medi-
cation.10 Importantly, pain catastrophizing may 
impact the evaluation of physical effects of medica-
tion rather than the physical effects per se.11

Abuse history is associated with both indicators 
of centralized pain and pain catastrophizing. A 
history of abuse is associated with survey and exper-
imental indicators of centralized pain, including 
the fibromyalgia survey criteria score, widespread 
pain and altered processing of controlled pain 
stimuli.12 13 Abuse history is also associated with 
maladaptive coping and negative cognitive and 
emotional responses to future stressful stimuli.14 
Cumulative abuse (herein defined as occurring in 
both childhood and adulthood) has been found to 
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Figure 1 Hypothesized mediation model depicting the effect of 
lifetime abuse history on sum of pain medication side effects via 
fibromyalgia survey criteria score and pain catastrophizing.

be especially pernicious in its impact on health outcomes.15 16 
The present study, therefore, explored the association between 
lifetime abuse history and pain medication side effects as medi-
ated through centralized pain (ie, fibromyalgia survey criteria 
score) and pain catastrophizing (see figure 1 for the hypothe-
sized model).

MeThOds
Participants and procedure
The present study included patients 18 years of age and older 
who presented for care at a tertiary- care, outpatient pain clinic 
(Back & Pain Center, Department of Anesthesiology, University 
of Michigan) between January 2011 and April 2016. All new 
patients completed a packet of questionnaires prior to their 
initial visit. The questionnaires are used for clinical care and 
research purposes.17 Previous studies have used the new patient 
data obtained through the University of Michigan Back & Pain 
Center; however, our specific sample and research question 
differ from previous studies.13 16

Measures
Demographics: age and gender were obtained as part of patients’ 
medical records.

Current and past pain medication use: as part of the new 
patient questionnaire, patients completed an exhaustive check-
list of pain medications and were instructed to indicate current 
or past use for each medication. Current or former pain medi-
cations could include: non- steroidal anti- inflammatory drugs 
(eg, Aleve/Naprosyn; Tylenol; aspirin); narcotics/opioids (eg, 
morphine (MSContin); Vicodin/Norco/Lorcet); neuromodula-
tors (eg, Elavil/amitriptyline; Cymbalta/duloxetine); anticon-
vulsants/membrane stabilizers (eg, Lyrica/pregabalin; Dilantin); 
muscle relaxants (eg, Soma, Zanaflex) or other pain medica-
tions (eg, Lidoderm patch; capsaicin; Catapress patch/clonidine; 
Valium/diazepam; Klonopin/clonazepam).

Self- reported pain medication side effects: after indicating 
current or past pain medications, patients were asked: Have you 
experienced side effects from your pain medications? Patients 
could then check boxes next to the following side effects: no side 
effects; confusion; constipation; diarrhea; difficulty urinating; 
dizziness; drowsiness; fatigue; hallucinations; heart palpita-
tions; itchiness; mental impairment; nausea or vomiting; other 
stomach/bowel upset; shortness of breath; swelling hands and/or 
feet and/or other. Responses to the ‘other’ category that could fit 
into one of the other predefined categories were recoded. Indi-
vidual analyses are not reported for ‘other’ responses. However, 
the ‘other’ category was included in the sum score of side effects, 
which was used for mediation analyses.

Lifetime abuse history: patients were asked: Do you have a 
history of physical or sexual abuse? Response options included 
1 (yes) or 0 (no). Patients who responded yes were asked to 
indicate when this occurred, including childhood (<13 years), 
adolescence (13–18 years) and adulthood. For the present study, 
childhood abuse included abuse experiences during childhood 
or adolescence. Therefore, four categories were formed: no 
abuse; child abuse only (including child and/or adolescent abuse 
but no adult abuse); adult abuse only (including adult abuse but 
no child or adolescent abuse) and cumulative abuse (including 
child and/or adolescent abuse and adult abuse).

Fibromyalgia survey criteria score: the 2011 American College 
of Rheumatology survey criteria for fibromyalgia (fibromyalgia 
survey criteria score) was used to assess centralized pain. This 
measure includes the Michigan Body Map18 to assess wide-
spread pain across 19 body areas (0–19), as well as the Symptom 
Severity Index (SSI) to assess comorbid symptomatology (ie, 
fatigue, trouble thinking or remembering and headache). The 
SSI ranges from 0 to 12.8 18 19 These scores are combined to 
create the FM survey score, ranging from 0 to 31.

Pain catastrophizing: pain catastrophizing was measured using 
a subscale from the Coping Strategies Inventory.20 Patients were 
asked to consider six different statements related to how they 
think when they feel pain. Sample items include: “It’s terrible, 
and I feel it’s never going to get any better” and “I feel I can’t 
stand it anymore”. Response options range from 0 (never think 
that) to 6 (always think that). Scores are summed, and range 
from 0 to 36.

data analysis plan
Only patients who reported using some type of pain medica-
tion currently or in the past were included. Patients were also 
excluded if they did not provide information regarding abuse 
victimization history or had completely missing data for pain 
medication side effects (ie, did not indicate ‘none’ when no side 
effects were endorsed). Descriptive statistics were computed 
for the prevalence of side effects and lifetime abuse history, as 
well as scores on the fibromyalgia survey criteria and pain cata-
strophizing. Group differences in the prevalence of individual 
side effects by lifetime abuse history group were assessed using 
contingency analyses with associated χ2 tests. Significance was 
set at p<0.003 to account for multiple comparisons.

Fibromyalgia survey criteria scores, pain catastrophizing and 
the sum of pain medication side effects were compared according 
to lifetime abuse history. Analysis of variance and Bonferroni 
post hoc comparisons were reported for fibromyalgia survey 
criteria score and pain catastrophizing comparisons. Welch’s F 
test was used to determine omnibus differences in the sum of 
pain medication side effects due to violation of the homogeneity 
of variance assumption. Post hoc Games and Howell compar-
isons using 95% CIs were used to determine specific group 
differences.

Path analysis was conducted. Age and gender were included 
in the model as covariates. Child abuse only, adult abuse only 
and cumulative abuse were included as distal binary predic-
tors. Thus, no abuse was included as the reference category and 
direct and indirect effects are relative to this reference group. 
Full information maximum likelihood method of estimation was 
used to account for missing data. Bootstrap SEs were calculated 
with 500 samples. Overall model fit was evaluated with the χ2 
goodness- of- fit test, the root mean square error of approxima-
tion (RMSEA), the comparative fit index (CFI) and the Tucker- 
Lewis index (TLI). RMSEA ≤0.05 indicates good fit. CFI and 
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Table 1 Differences in self- reported side effects from pain medication by lifetime abuse history

side effect

Total no abuse Child abuse only Adult abuse only Cumulative abuse

P value

(n=3118) (n=2639) (n=320) (n=86) (n=73)

% (n) % (n) % (n) % (n) % (n)

Any side effect 69.18 (2157) 67.56 (1783) 78.13 (250) 72.09 (62) 84.93 (62) <0.001

Drowsiness 37.81 (1179) 36.42 (961) 42.19 (135) 47.67 (41) 57.53 (42) <0.001

Constipation 33.26 (1037) 31.68 (836) 39.69 (127) 41.86 (36) 52.05 (38) <0.001

Fatigue 28.90 (901) 27.40 (723) 33.75 (108) 32.56 (28) 57.53 (42) <0.001

Dizziness 22.71 (708) 21.94 (579) 25.00 (80) 24.42 (21) 38.36 (28) 0.007

Nausea or vomiting 15.11 (471) 13.98 (369) 20.00 (64) 20.93 (18) 27.40 (20) <0.001

Confusion 13.34 (416) 12.47 (329) 15.31 (49) 12.79 (11) 36.99 (27) <0.001

Itchiness 12.99 (405) 12.09 (319) 17.50 (56) 15.12 (13) 23.29 (17) 0.002

Other stomach/bowel upset 11.26 (351) 10.19 (269) 17.19 (55) 12.79 (11) 21.92 (16) <0.001

Mental impairment 8.50 (265) 7.77 (205) 10.94 (35) 10.47 (9) 21.92 (16) <0.001

Diarrhea 7.02 (219) 6.14 (162) 10.00 (32) 11.63 (10) 20.55 (15) <0.001

Swelling hands and/or feet 6.77 (211) 6.40 (169) 7.81 (25) 6.98 (6) 15.07 (11) 0.028

Difficulty urinating 5.90 (184) 5.49 (145) 7.50 (24) 6.98 (6) 12.33 (9) 0.049

Heart palpitations 5.26 (164) 4.70 (124) 6.25 (20) 6.98 (6) 19.18 (14) <0.001

Shortness of breath 5.04 (157) 4.66 (123) 6.56 (21) 6.98 (6) 9.59 (7) 0.103

Hallucinations 2.89 (90) 2.65 (70) 4.69 (15) 1.16 (1) 5.48 (4) 0.076

Bold faced results are significant at Bonferonni- corrected p<0.003.

TLI ≥0.95 indicates good fit. Bentler- Raykov squared multiple 
correlation coefficients (R2) were assessed to determine the vari-
ance explained in the fibromyalgia survey criteria score, pain 
catastrophizing and sum of medication side effects due to the 
model. Specific indirect path coefficients were divided by the 
total indirect effect coefficient to determine the relative impor-
tance of each regressor and pathway. Analyses were conducted 
using StataIC V.15 (StataCorp, College Station, Texas, USA).

resulTs
descriptive characteristics and group differences
The present study included 3118 patients (Mage=50.32, 
SD=15.38; 59.53% female). As seen in table 1, nearly three 
out of four patients reported at least one side effect to pain 
medication. The five most common self- reported side effects to 
pain medications include: drowsiness (37.81%), constipation 
(33.26%), fatigue (28.90%), dizziness (22.71%) and nausea 
or vomiting (15.11%). Abuse victimization was common, with 
15.36% (n=479) reporting some form of physical or sexual 
abuse. Of those who experienced abuse, approximately 66.81% 
(n=320) reported only child abuse victimization, 17.95% 
(n=86) reported only adult abuse victimization, and 15.24% 
(n=73) reported cumulative abuse victimization.

The prevalence of drowsiness, constipation, fatigue, nausea 
or vomiting, confusion, itchiness, other stomach/bowel upset, 
mental impairment, diarrhea and heart palpitations differed 
by abuse history (table 1). Across each type of side effect, 
patients who reported physical or sexual abuse more often 
reported each side effect compared with patients reporting 
no history of abuse. Victims of cumulative abuse reported the 
highest prevalence of side effects. Fibromyalgia survey criteria 
scores also differed according to lifetime abuse history, F 
(3, n=2564)=60.85, p<0.001. As seen in figure 2, patients 
reporting no abuse had lower fibromyalgia survey criteria scores 
compared with patients reporting only child abuse (Bonferroni 
adjusted p<0.001), patients reporting only adult abuse (Bonfer-
roni adjusted p<0.001) and patients reporting cumulative abuse 
(Bonferroni adjusted p<0.001). Patients reporting cumula-
tive abuse also had higher fibromyalgia survey criteria scores 

compared with patients reporting only child abuse (Bonferroni 
adjusted p<0.001) and patients reporting only adult abuse 
(Bonferroni adjusted p=0.012). Pain catastrophizing differed 
by lifetime abuse history, F (3, n=2924)=18.49, p<0.001. 
Patients reporting no abuse had lower pain catastrophizing 
scores compared with patients reporting child abuse only 
(Bonferroni adjusted p<0.001), adult abuse only (Bonferroni 
adjusted p=0.032) and cumulative abuse (Bonferroni adjusted 
p=0.006). The sum of pain medication side effects reported 
also differed significantly by lifetime abuse history, Welch’s F (3, 
181.41)=13.77, p<0.001. As seen in figure 3, patients reporting 
child abuse only had more symptoms compared with patients 
reporting no abuse (difference=0.59, SE=0.16, 95% CI 0.192 
to 0.993). Additionally, patients reporting cumulative abuse had 
more symptoms compared with patients reporting no abuse 
(difference=2.16, SE=0.42, 95% CI 1.055 to 3.263), patients 
reporting child abuse only (difference=1.57, SE=0.44, 95% CI 
0.407 to 2.726 and patients reporting adult abuse only (differ-
ence=1.62, SE=0.53, 95% CI 0.236 to 3.005). The sum of 
pain medication side effects was also correlated with the fibro-
myalgia survey criteria score, r=0.30, p<0.001, and with pain 
catastrophizing, r=0.18, p<0.001. Additionally, fibromyalgia 
survey criteria scores were correlated with pain catastrophizing, 
r=0.39, p<0.001.

PATh AnAlysIs
Overall, the hypothesized model fit the data well, χ2 
(df=3)=21.74, p<0.001; RMSEA=0.045 (95% CI 0.028 
to 0.063); CFI=0.981; TLI=0.888. As seen in table 2 and 
figure 4, reporting child abuse only, adult abuse only and cumu-
lative abuse were all associated with higher fibromyalgia survey 
criteria scores and pain catastrophizing compared with reporting 
no abuse. In turn, higher fibromyalgia survey scores and higher 
pain catastrophizing were associated with more pain medication 
side effects. Younger age and female gender were associated with 
higher fibromyalgia survey criteria scores. Younger age was asso-
ciated with higher pain catastrophizing and lower sum of pain 
medication side effects.
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Figure 2 Average fibromyalgia survey criteria scores and pain catastrophizing according to lifetime abuse history. Omnibus comparisons were 
significant. Bonferroni post hoc comparisons are presented.

Figure 3 Average sum of pain medication side effects according to lifetime abuse history. Omnibus comparison was significant (p<0.001). Games 
and Howell 95% CIs are presented for post hoc comparisons.

As seen in table 3, each form of lifetime abuse history had an 
indirect effect on sum of pain medication side effects through 
the fibromyalgia survey criteria score and pain catastrophizing. 
Yet, when considering the proportion of the total indirect effect, 
cumulative abuse accounted for 48%, whereas child abuse only 
accounted for 26% and adult abuse only accounted for 27%. 
Furthermore, the path through fibromyalgia survey criteria scores 
accounted for more of the specific indirect effects across the forms 
of abuse, ranging from 81% to 90%, compared with pain cata-
strophizing. The utility of the model was evaluated through the 

variance accounted for in the mediators and outcome. Eight per 
cent of the variance was accounted for in fibromyalgia survey 
criteria scores and 4% in pain catastrophizing. Furthermore, 10% 
of the variance was accounted for in the sum of pain medication 
side effects.

dIsCussIOn
Although self- reported pain medication side effects can have a 
significant impact on treatment decisions, patient- level factors 
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Table 2 Unstandardized coefficients, bootstrap SE and 95% CIs for mediation model of the association between lifetime abuse history and sum of 
pain medication side effects (n=3118)

unstandardized 
coefficient bootstrap se P value

95% CI

ll ul

→FM survey criteria score

Child abuse only 2.92 0.37 <0.001 2.198 3.647

Adult abuse only 3.13 0.66 <0.001 1.829 4.427

Cumulative abuse 5.91 0.62 <0.001 4.693 7.129

Age −0.03 0.01 <0.001 −0.047 −0.019

Female 0.99 0.22 <0.001 0.561 1.412

→Pain catastrophizing

Child abuse only 3.53 0.60 <0.001 2.363 4.699

Adult abuse only 2.94 1.08 0.006 0.823 5.055

Cumulative abuse 3.66 0.99 <0.001 1.733 5.596

Age −0.10 0.01 <0.001 −0.122 −0.076

Female −0.28 0.36 0.440 −0.988 0.430

→Sum of pain medication side effects

FM survey criteria score 0.12 0.01 <0.001 0.100 0.140

Pain catastrophizing 0.02 0.01 <0.001 0.011 0.032

Age 0.01 0.003 0.027 0.001 0.011

Female 0.15 0.08 0.079 −0.017 0.313

Covariate and lifetime abuse history covariance

FM survey criteria score↔pain catastrophizing 18.82 1.09 <0.001 16.680 20.957

Child abuse only↔adult abuse only −0.003 0.0004 <0.001 −0.004 −0.002

Child abuse only↔cumulative abuse −0.002 0.0003 <0.001 −0.003 −0.002

Child abuse only↔age −0.33 0.08 <0.001 −0.486 −0.184

Child abuse only↔female 0.02 0.003 <0.001 0.016 0.026

Adult abuse only↔cumulative abuse −0.001 0.0001 <0.001 −0.001 −0.0005

Adult abuse only↔age −0.05 0.04 0.133 −0.126 0.017

Adult abuse only↔female 0.01 0.001 <0.001 0.007 0.012

Cumulative abuse↔age −0.09 0.03 0.003 −0.153 −0.031

Cumulative abuse↔female 0.01 0.001 <0.001 0.007 0.011

Age↔female −0.21 0.14 0.122 −0.486 0.057

Bold faced results are significant at p<0.05.
FM, fibromyalgia; LL, lower limit; UL, upper limit.

Figure 4 Mediation model of the effect of lifetime abuse history on 
sum of pain medication side effects via fibromyalgia survey criteria 
score and pain catastrophizing. Standardized coefficients are presented. 
Significance is determined using unstandardized coefficients and 
bootstrapped SEs. Solid lines indicate significant paths. Dashed lines 
indicate non- significant paths. **P<0.01, ***p<0.001. Covariates were 
included in estimation but are not shown. χ2 (n=3118)=21.74, p<0.001. 
RMSEA=0.045 (95% CI 0.028 to 0.063). CFI=0.981, TLI=0.888.

that predict side effects are seldom investigated. We sought to 
fill an important gap in knowledge by exploring how centralized 
pain and pain catastrophizing mediate the association between 
lifetime abuse history and pain medication side effects. Although 
the findings must be considered preliminary due to the limita-
tions of our data, the findings may have important implications 
for the patient- physician relationship and treatment course.

Patients with a history of abuse, and cumulative abuse in 
particular, more often report pain medication side effects
Lifetime abuse history was common in our pain patient sample, 
with approximately 15% of our sample reporting a history 
of abuse. Previous research suggests that individuals with a 
history of trauma and abuse are more sensitive to internal and 
external stimuli, including differential responses to painful 
stimuli (eg, hyperalgesia)12; increased sensitivity to changes 
in sensory information21; increased self- reported sensitivity to 
sensory stimuli22 and a heightened sense that internal stimuli 
are noxious (eg, anxiety sensitivity).23 Our finding that patients 
with a lifetime history of abuse reported more medication side 
effects suggests that, in the context of chronic pain treatment, 
some patients experience adverse effects to the very same medi-
cations offered to provide relief potentially through height-
ened sensitivity. Furthermore, previous research suggests that 
victims of abuse use healthcare services more and report more 
pain medication use than individuals who had not experienced 
abuse.24 This creates a paradox whereby individuals with a 
history of abuse display greater need and desire for pharmaco-
logical treatment, yet may be less able to tolerate it and attain 
benefits. This process makes it more difficult for physicians 
to treat patients with a history of trauma, and necessitates an 
understanding of such background factors impacting treatment 
decisions and responses.
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Table 3 Total and specific indirect effects, bootstrap SEs and 95% CIs for mediation model of the association between lifetime abuse history and 
sum of pain medication side effects (n=3118)

unstandardized 
coefficient

bootstrap 
se P value

95% CI Proportion of total 
indirect effect

Proportion of specific 
indirect effectll ul

Total indirect effect 1.66 0.19 <0.001 1.286 2.028

Child abuse only→sum of pain medication side effects 0.43 0.06 <0.001 0.312 0.544 0.26

→ Fibromyalgia survey criteria score 0.35 0.05 <0.001 0.246 0.457 0.81

→ Pain catastrophizing 0.08 0.02 0.001 0.030 0.123 0.19

Adult abuse only→sum of pain medication side effects 0.44 0.09 <0.001 0.255 0.624 0.27

→ Fibromyalgia survey criteria score 0.38 0.09 <0.001 0.207 0.544 0.86

→ Pain catastrophizing 0.06 0.03 0.020 0.010 0.118 0.14

Cumulative abuse→sum of pain medication side effects 0.79 0.10 <0.001 0.585 0.994 0.48

→ Fibromyalgia survey criteria score 0.71 0.10 <0.001 0.514 0.906 0.90

→ Pain catastrophizing 0.08 0.03 0.008 0.021 0.138 0.10

Age −0.01 0.001 <0.001 −0.008 −0.004

Female 0.11 0.03 <0.001 0.050 0.174

Total indirect effect refers to effect from predictors of interest (not including age and female).
LL, lower limit; UL, upper limit.

An increased reporting of pain medication side effects may be an 
additional consequence to add to the sequelae of abuse.4 A history 
of abuse is associated with a more complex symptom presenta-
tion and worse functioning in multiple domains, including worse 
psychological health, more widespread pain, higher pain interfer-
ence and worse functioning.13 Abuse in childhood and adulthood is 
also associated with increased reporting of somatic symptoms.25 26 
In the present study, patients experiencing abuse in both childhood 
and adulthood had the highest frequency of reporting medication 
side effects. Previous research supports the finding that cumulative 
abuse is particularly impactful. Polyvictimization and the sum of 
different types of maltreatment, as well as abuse across the lifespan 
(ie, cumulative abuse as defined in the present study), are asso-
ciated with more severe health consequences.15 25 27 The present 
study suggests that this extends to the self- reported adverse effects 
of pain medication.

The effect of abuse on self-reported pain medication side 
effects is mediated through a centralized pain phenotype and 
pain catastrophizing
Our findings showed that patients with a lifetime history of 
abuse reported higher scores on fibromyalgia survey criteria, 
pain catastrophizing and the sum of pain medication side 
effects. Path analyses further revealed that fibromyalgia survey 
criteria scores and pain catastrophizing mediated the association 
between lifetime history of abuse and the sum of pain medica-
tion side effects. Centralized pain may be a potent consequence 
of trauma and abuse that induces numerous negative health 
complaints. Indeed, a recent meta- analysis found that individ-
uals reporting trauma (ie, post- traumatic stress disorder (PTSD), 
combat or abuse) were 2.7 times more likely to report a central-
ized pain syndrome, including fibromyalgia, chronic widespread 
pain, chronic fatigue syndrome, temporomandibular disorder 
and irritable bowel syndrome.28 Previous research suggests that 
a centralized pain phenotype mediates the association between 
abuse history and pain- related outcomes, including pain severity 
and physical function.13 Centralized pain is also associated with 
heightened sensitivity to a range of stimuli, including chemical 
sensitivity.29 Thus, trauma and abuse may render an individual 
more sensitive to stimuli, manifested by a centralized pain 
phenotype, and contribute to how a patient experiences bodily 

symptoms as they are taking a new medication that targets their 
central nervous system.

Interestingly, the impact of abuse on the prevalence of pain 
medication side effects was consistent across all reported symp-
toms. These symptoms mirror the somatic symptoms more often 
reported among victims of abuse.25 26 Although it is unclear if 
adverse side effects of medication simply represent a misattri-
bution of somatic symptoms due to the use of medication, the 
link between trauma and centralized pain suggests that there is 
physiological sensitivity. We were unable, however, to distin-
guish somatic complaints from true adverse pain medication 
side effects in the present study. Still, it is not clear that such a 
distinction matters clinically. Additionally, much of the research 
in non- specific medication side effects has explored the nocebo 
effect, which is defined as adverse reactions that are not directly 
attributable to the pharmacological action of the drug and are 
frequently attributed to negative expectations regarding the drug 
and other psychological factors.2 Yet, our findings related to the 
impact of a centralized pain phenotype on pain medication side 
effects suggests the potential for unique, patient- specific physio-
logical responses to pain medication. Because a lifetime history 
of abuse is linked to the experience of centralized pain, our find-
ings suggest that this may be a potent mechanism through which 
abuse victims display negative effects to pain medication.

The potential, however, for psychological mechanisms to 
convey non- specific, adverse responses to medication was 
affirmed by our finding that pain catastrophizing was also a 
significant mediator. This suggests that individuals who expe-
rience abuse may develop a tendency to interpret stimuli nega-
tively, exaggerate the impact of aversive stimuli and undermine 
their ability to cope with the stressor. This is similar to previous 
work that has found an association between trauma and anxiety 
sensitivity, which is described as an exaggerated fear of anxiety, 
anxiety- related sensations and their consequences.23 Pain cata-
strophizing may also represent an attentional bias toward and 
inability to disengage from pain cues.9 Indeed, hypervigilance 
for threat is a hallmark symptom of PTSD. In turn, our findings 
suggest that the tendency to attend to and exaggerate negative 
pain- related stimuli may extend to the reporting of adverse pain 
medication side effects. Importantly, however, a centralized pain 
phenotype accounted for more of the indirect effect on the sum 
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of pain medication side effects compared with pain catastroph-
izing. Therefore, although abuse may impact both the sensory 
perception and evaluation of medication- related effects, the 
sensory perception of physical reactions to the medication may 
be more important in patient reporting of side effects.11

limitations
Several limitations are worth noting. The present study used data 
collected in the context of clinical care. Therefore, our measures 
were limited. We were unable to determine when medications 
were taken, as well as how many types and how much of each 
type of medication were consumed. The pain medication side 
effects were reported for any pain medication and could not be 
connected to any specific type of medication. Additionally, retro-
spective reports of symptoms from the distant past may elicit 
different memory processes compared with proximal events. For 
example, the former may be influenced more by beliefs about the 
self (ie, semantic memory) compared with recent events, which 
are autobiographical in nature.30 It is unclear how this bias may 
have influenced the current results. Future research should more 
carefully control for type, amount, time frame and diversity of 
pain medication treatment and associated side effects. We were 
also unable to determine how severe the participant would rate 
the side effect and whether this prompted medication discon-
tinuation. Additionally, the reporting of side effects is subjec-
tive and was not verified by an external source. As previously 
indicated, research suggests that patient characteristics (eg, 
personality traits) predict nocebo effects, or negative side effects 
to inert substances.2 Somatic symptoms not caused by medica-
tion may also be misattributed to pain medication side effects.2 
Thus, future research should consider these other possible expla-
nations as potential mediators. The measure of abuse was also 
limited; future studies would benefit from incorporating the 
type, frequency and severity of abuse, as well as other forms of 
maltreatment (eg, emotional abuse). Furthermore, many victims 
of abuse do not acknowledge or label it as such. Because our 
measure of abuse did not provide behavioral descriptors of what 
the abuse would entail (ie, hitting, kicking), our measure may 
not have included all individuals who experienced physical or 
sexual abuse in their lifetime. Many factors may also bias abuse 
reporting using retrospective measures. For example, healthy 
individuals are less likely to retrospectively report documented 
abuse.31 The present sample included patients with a wide 
variety of pain- related symptoms and diagnoses. Future research 
may also consider how specific pain diagnoses (ie, fibromyalgia, 
complex regional pain syndrome, osteoarthritis) modify the 
model presented herein. Finally, cross- sectional studies cannot 
provide information about directional effects. Longitudinal 
and experimental studies are needed to elucidate causal path-
ways. For these reasons, the present study should be considered 
a preliminary exploration of the link between abuse and pain 
medication side effects that supports future research addressing 
these limitations.

Clinical implications and conclusion
In chronic pain conditions, adherence to a medication regimen 
can be particularly important in providing relief. Yet, adverse 
pain medication side effects negatively impact decisions 
regarding adherence.1 Patients may alter their medication use 
to minimize side effects. This study highlights the importance 
of physicians having a thorough understanding of patient- level 
predictors, particularly a history of trauma and abuse, prior to 
beginning a course of treatment and being willing to modify 

consultation, administration and monitoring practices with this 
knowledge in mind. Non- adherence due to negative side effects 
will not be altered unless the concern regarding negative side 
effects is properly and thoroughly addressed.32 Physicians might 
consider patient education regarding the benign and transitory 
nature of some side effects and consider lower starting doses, 
which may help prevent discontinuation of some of these medi-
cations in certain situations. Importantly, when patients with a 
history of abuse report hypersensitivity to medication and poor 
adherence, physicians should be aware of centralized pain states 
that may amplify negative medication side effects and consider a 
history of abuse and trauma in decisions regarding treatment and 
medication management.
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