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Abstract

Objective: To examine the roles of lifetime abuse-related injury, posttraumatic stress disorder (PTSD) symptom
severity, and depressive symptom severity in mediating the effects of severity of assaultive intimate partner
violence (IPV), psychological IPV, and child abuse on chronic pain severity in women survivors of IPV.
Methods: Structural equation modeling of data from a community sample of 309 women survivors of IPV was
used to test partial and full theoretical models of the relationships among the variables of interest.
Results: The full model had good fit and accounted for 40.2% of the variance in chronic pain severity. Abuse-
related injury, PTSD symptom severity, and depressive symptom severity significantly mediated the relation-
ship between child abuse severity and chronic pain severity, but only abuse-related injury significantly mediated
the relationship between assaultive IPV severity and chronic pain severity. Psychological IPV severity was the
only abuse variable with significant direct effects on chronic pain severity but had no significant indirect effects.
Conclusions: These findings can inform clinical care of women with chronic pain in all areas of healthcare
delivery by reinforcing the importance of assessing for a history of child abuse and IPV. Moreover, they
highlight the relevance of routinely assessing for abuse-related injury and PTSD and depressive symptom
severity when working with women who report chronic pain.

Introduction

Intimate partner violence (IPV) is a pattern of physical,
sexual, or emotional violence by an intimate partner in the

context of coercive control.1 Chronic pain has been established
as a health consequence of IPV in controlled studies2–4 and in
both population-based and clinical samples.5–8 Despite ex-
tensive literature demonstrating that child and adult abuse
experiences, abuse-related injury, depressive symptoms, and
posttraumatic stress disorder (PTSD) influence the severity of
chronic pain separately,9–13 how these factors together influ-
ence chronic pain severity in abused women has seldom been
studied.

Chronic pain in abused women stems in part from a com-
plex biopsychosocial stress response to abuse-related physical

or psychosocial trauma in childhood and adulthood.14,15

Trauma is defined as extreme stress associated with such
events as military combat, physical and sexual assault, or
natural disasters.16 Chronic pain may result from neuropathic
changes associated with abuse-related injuries17 and endo-
crine and immune system changes associated with psycho-
logical responses to trauma, such as PTSD.12,18 PTSD has been
identified as a mediator of the relationship between trauma
and physical health outcomes.18 In a recent review of studies
of immune function in PTSD, an excess of inflammatory im-
mune activity similar to that associated with chronic pain was
identified.19 Intensity, distress, and disability are greater in
persons with chronic pain who also have PTSD.20 According
to a meta-analysis, the mean prevalence of PTSD in women
with a history of IPV is 63.8%.21 There is empirical support
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that PTSD mediates the relationships both between IPV and
proinflammatory cytokines12 and between violence and
physical health symptoms, particularly chronic pain.9

Development of posttrauma PTSD symptoms may be
linked to changes in the neuroendocrine and immune systems
that took place in response to trauma early in life, such as child
abuse.22 Among women who had experienced both child and
adult physical or sexual abuse, Kimmerling et al.23 found that
the risk of experiencing PTSD was more than double that of
women who had experienced only child or adult victimiza-
tion. In an earlier analysis, we found that PTSD symptom
severity and lifetime abuse-related injury were each signifi-
cant mediators of the relationships between both assaultive
IPV and child abuse severity and chronic pain severity in
women survivors of IPV.24

Depressive symptoms may also be an important link be-
tween lifetime trauma and physical health outcomes.25 In
meta-analyses, depression has been estimated to affect as
many as 47.6% of abused women21 and to be moderately as-
sociated with physical partner assault.26 Depression is also
associated with child abuse.27 Exposure to both child abuse
and IPV increases the risk of depressive symptoms.28 The
comorbidity of depression with PTSD29 and chronic pain30

has been established. Approximately 50% of women with
histories of IPV were found to have comorbid PTSD and de-
pression.31,32 In a longitudinal study following women who
left shelters, physical health outcomes (including pain) of re-
cent IPV were mediated by depression and anxiety but not by
abuse-related injury.33 Yet in a community sample of women,
half of whom had experienced partner abuse in the previous
6 months, recent injury, stress, and depression all had sig-
nificant mediating effects on health outcomes of abuse, with
those of injury being smaller.34 After exposure to trauma,
young adults who developed PTSD were more likely than
those who did not to develop major depression, suggesting
that the depressive effects of traumatic events are not inde-
pendent of PTSD-inducing effects.35 In women who had been
sexually assaulted, symptoms of depression and PTSD each

accounted for unique variance in self-reported health symp-
toms (including pain), whereas assault-related injury did
not.36 In a community sample of abused women who had
been out of the relationship at least 1 year, depressive
symptoms, current employment status, and length of time
in an abusive relationship predicted moderate to severe
chronic pain, whereas PTSD, abuse-related injury, and threats
of physical violence in the last year in the relationship did
not.37

In spite of such research, no studies have explored how
depression, PTSD, and abuse-related injury together might
mediate the relationships between past child and adult abuse
and chronic pain in women. Building on our previous analysis
of the mediating effects of abuse-related injury and PTSD
symptoms,24 we tested a theoretical model (Fig. 1) to examine
the roles of lifetime abuse-related injury, PTSD symptom se-
verity, and depressive symptom severity in mediating the
effects of assaultive IPV severity, psychological IPV severity,
and child abuse severity on chronic pain severity in women
survivors of IPV.

Materials and Methods

A community sample of 309 adult, English-speaking wo-
men from three Canadian provinces who met the inclusion
criteria of having (1) left an abusive partner (index partner) at
least 3 months but no more than 3 years previously and (2)
screened positive on the modified Abuse Assessment Screen38

was recruited primarily through community advertising us-
ing posters and newspapers, after ethical approval from rel-
evant Research Ethics Boards. Between June 2004 and January
2006, baseline data for an ongoing longitudinal study of pat-
terns of women’s health in the early years after leaving an
abusive male partner were collected using standardized self-
report measures, biophysical tests, and survey questions in
two sessions in a private location of the participant’s choice.39

After receiving informed consent, interviewers collected data
about women’s resources, service use, and demographic

Child Abuse
Severity

Assaultive 
IPV Severity

Psychological
IPV Severity

Abuse-related
Injury

Depressive 
Symptom
Severity

Chronic Pain
Severity

.77*

.06

.08*

.05*

.02*
.99*

.72*

.6.61*

-.004

.30*

27.68*

33.43*

236.65*

FIG. 1. Partial model with nonstandardized coefficients. IPV, intimate partner violence. *p< 0.05.
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characteristics; approximately 2 weeks later, a Registered
Nurse collected an abuse history and conducted a health as-
sessment. Data were recorded using computer-assisted data
entry. Women received a participation fee of $30 and reim-
bursement for child care and transportation costs. A rigorous
safety protocol was followed in all interactions to protect both
participants and data collectors. Using this baseline data, we
tested the proposed theoretical model using structural equa-
tion modelling (SEM).

Measures

Child abuse severity was measured with the emotional,
physical, and sexual abuse scales from the Childhood Trauma
Questionnaire (CTQ).40 For each of the five items on each
scale, participants were asked to rate the frequency of a par-
ticular childhood event on a 5-point Likert scale (1¼never
true, 3¼ sometimes, 5¼very often true). Scores for each scale
were calculated by summing the corresponding item scores
(range 5–25), with higher scores indicating a greater severity
of maltreatment. This scale has established reliability and
validity among adolescent psychiatric inpatients and women
exposed to IPV.2,41 In this study, Cronbach’s alpha reliability
coefficient was 0.90 for emotional abuse, 0.89 for physical
abuse, and 0.96 for sexual abuse.

Assaultive IPV severity from the index partner was mea-
sured using the Physical Abuse total score of the Index of
Spouse Abuse (ISA) scale.42 Participants were asked to rate
the frequency of specific abusive acts directed toward them by
their ex-partners on a scale of 0 (never) to 4 (very frequently)
on 11 items related to physical and sexual abuse. Individual
items were weighted for severity and summed for a possible
range of 0–100. Reliability and validity for the ISA are well
established.43 Internal consistency of the Physical Abuse items
in this study was 0.84. Psychological IPV severity was mea-
sured using the Non-physical Abuse total score of the ISA that
consists of 19 items related to nonphysical abuse. Internal
consistency of the Non-physical Abuse items of the ISA in this
study was 0.83.

Lifetime abuse-related injury was measured using self-
report of lifetime frequency of abuse-related injuries that re-
sulted in (1) hospitalization, (2) a visit to the emergency room,
(3) broken bones, or (4) head injury with loss of conscious-
ness.24 Because of skewed distributions, scores were recoded
on a scale of 1–4, where 1 reflects no injury and 2, 3, and 4
reflect increasing frequency of injury.

PTSD symptom severity was measured by the total scores
for each of three symptom subscales (hypervigilance, intru-
sion, avoidance=numbing) on the Davidson Trauma Scale
(DTS).44.45 Women who reported having experienced a trau-
matic event were asked to rate the symptoms of PTSD expe-
rienced in the past week on 4-point scales for frequency (not at
all to every day) and severity (not at all distressing to ex-
tremely distressing). Total subscale scores were calculated by
summing the frequency and severity responses to applicable
items. Scores ranged from 0 to 56 for avoidance=numbing and
0 to 40 for both intrusion and hypervigilance. The DTS has
been shown to have validity, good internal consistency, and
test-retest reliability in a variety of trauma populations,46 and
the subscales have good internal consistency.47 In this study,
Cronbach’s alpha was 0.90 for intrusion, 0.91 for avoidance,
and 0.89 for hyperarousal.

The 20-item Center for Epidemiologic Studies-Depression
(CES-D) scale was used to measure depressive symptom se-
verity.48 The CES-D has established reliability and validity
with general populations and with abused women.48,49 Wo-
men were asked to rate symptom frequency in the past week
on a 4-point scale from rarely to most of the time. Summed
total scores range from 0 to 60, with higher scores reflecting
more symptoms of depression. In this study, the Cronbach’s
alpha was 0.93.

The total scores of the Pain Intensity and Pain Disability
scales along with the number of disability days in the past 6
months from the Chronic Pain Grade (CPG) scale were used
to measure chronic pain severity.50 Participants rated their
current pain intensity as well as worst pain intensity and
average pain intensity in the past 6 months using three sep-
arate scales from 0 (no pain) to 10 (pain as bad as it could be).
The Pain Intensity score (0–100) was derived by multiplying
the mean of the three intensity items by 10. Pain Disability in the
past 6 months was similarly calculated from three items (0–10)
measuring pain-related interference with daily activities;
change in ability to take part in recreational, social, and family
activities; and change in ability to work, including house-
work. Disability days were determined by a single question
asking how many days had been lost from usual activities
(work, school, or housework) because of the pain in the past
6 months. Reliability and validity of the CPG scale have
been confirmed in both community and clinical samples of
adults.51–53 In this study, internal consistency of the Pain
Intensity and Pain Disability scores were 0.84 and 0.93,
respectively.

Analysis

In SEM, the structural model is based on predetermined
theoretical relationships and includes observed variables and
latent variables, which are inferred constructs from the se-
lected observed variables.54 SEM estimates the relationships
between the observed variables and the latent variables and,
at the same time, the direct and indirect effects among the
latent variables. Because SEM incorporates measurement er-
ror, estimates of relationships between latent variables are
more accurate than those achieved through other techniques.
In order to have a clear understanding of the effects of the
three mediating variables (PTSD symptom severity, depres-
sive symptom severity, and lifetime abuse-related injury) in
our theoretical model, we built on our previous test of PTSD
symptom severity and lifetime abuse-related injury as medi-
ators of the relationships between abuse severity and chronic
pain severity using the current dataset.24 In the current anal-
ysis, we first tested a partial theoretical model with only de-
pressive symptom severity and lifetime abuse-related injury
as mediators (Fig. 1). Then, we tested our full model with
PTSD symptom severity, depressive symptom severity, and
lifetime abuse-related injury as mediators (Fig. 2). In both
models, child abuse severity, assaultive IPV severity, and
psychological IPV severity were allowed to intercorrelate
freely. In the full model, PTSD symptom severity and de-
pressive symptom severity were also allowed to intercorrelate
freely. In both models, we controlled for age by including self-
reported age as a manifest variable; the association between
age and chronic pain severity is well documented.55 The sig-
nificance level for all analyses was p< 0.05.
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Descriptive statistics of the observed variables showed no
violations of the normal distribution assumptions and no
outliers. Multicollinearity was not suggested by bivariate
correlations among observed variables (Table 1). The maxi-
mum likelihood (ML) estimation technique using Mplusª

was used for data analysis. Similarities between boot-
strapped estimates of the standard errors and those obtained
by the ML model indicated that assumptions of normal
distribution were met by the ML model. A metric from one
of the indicators (the reference indicator) was assigned to
each of the latent variables. Missing data were handled by
first estimating the proposed model using a listwise deletion

method and then reestimating using a full-information,
maximum-likelihood (FIML) technique. These two estima-
tion approaches yielded almost identical estimates in both
magnitude of effects and level of significance; therefore,
in order to use the full sample, the results of the FIML are
reported.

Results

The 309 women ranged in age from 19 to 63 years (mean
39.4, standard deviation [SD]¼ 9.8), had 6–22 years of edu-
cation (mean¼ 13.4, SD¼ 2.6), and had been living separately

Child Abuse
Severity

Assaultive 
IPV Severity

Psychological
IPV Severity

Abuse-related
Injury

PTSD Symptom
Severity

Chronic Pain
Severity

Depressive 
Symptom
Severity

.85*

.04

.09*

.77*

.06

.08*

.05*
.02*

5.95*

.50*

.49*

.76

-.02

.28*

27.79*

33.59*

236.69*
62.32*

FIG. 2. Full theoretical model with nonstandardized coefficients. *p< 0.05. PTSD, posttraumatic stress disorder.

Table 1. Pearson’s Correlations Among Measured Variables

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

1. CTQ_Emotional 1.00
2. CTQ_Physical 0.65 1.00
3. CTQ_Sexual 0.48 0.44 1.00
4. ISA_Physical 0.23 0.17 0.19 1.00
5. ISA_NonPhysical 0.25 0.20 0.20 0.57 1.00
6. Hospitalized 0.26 0.28 0.31 0.27 0.08 1.00
7. Emergency 0.33 0.30 0.32 0.43 0.18 0.64 1.00
8. Broken Bones 0.14 0.18 0.11 0.37 0.16 0.54 0.59 1.00
9. Head Injury 0.17 0.22 0.23 0.39 0.17 0.51 0.57 0.56 1.00

10. DTS_Avoidance 0.34 0.25 0.22 0.24 0.20 0.19 0.26 0.18 0.16 1.00
11. DTS_Hyperarousal 0.32 0.24 0.21 0.27 0.24 0.12 0.26 0.18 0.10 0.75 1.00
12. DTS_Intrusion 0.36 0.29 0.18 0.28 0.22 0.22 0.28 0.11 0.19 0.64 0.60 1.00
13. CES-D 0.35 0.26 0.20 0.27 0.25 0.12 0.19 0.14 0.11 0.51 0.56 0.39 1.00
14. CPG_Pain Disability 0.36 0.30 0.21 0.26 0.30 0.20 0.31 0.23 0.15 0.34 0.36 0.38 0.43 1.00
15. CPG_Pain Intensity 0.30 0.30 0.23 0.32 0.31 0.22 0.29 0.22 0.23 0.35 0.38 0.38 0.40 0.71 1.00
16. CPG_Days Lost 0.21 0.13 0.06 0.15 0.19 0.17 0.21 0.13 0.08 0.27 0.30 0.37 0.25 0.60 0.49 1.00
17. Age 0.02 0.02 0.03 �0.20 �0.14 �0.03 �0.06 0.00 �0.10 �0.031 �0.02 0.064 �0.02 0.07 �0.01 0.13 1.00

CES-D, Center for Epidemiologic Studies–Depression; CPG, Chronic Pain Grade; CTQ, Childhood Trauma Questionnaire; DTS, Davidson
Trauma Scale; ISA, Index of Spouse Abuse.
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from their abusive partners for 3–40 months (mean¼ 20,
SD¼ 10.2). More than half (57%) had dependent children.
Annual incomes in Canadian dollars ranged from 0 to $95,000
(mean¼ $20,391, SD¼ $17,145). Of the 309 women, 45.1%
were employed, 31.4% were on social assistance, and 10.4%
received a disability pension. The majority of the participants
were Caucasian, with only 16.8% of women self-identifying as
belonging to a visible minority and 7.4% as Aboriginal.

The correlation matrix for relationships among the ob-
served variables is reported in Table 1. Descriptive statistics
for each observed variable and factor loadings for latent
variables for both the partial model and the full model are
reported in Table 2. For all observed variables, factor loadings
were statistically significant and of ample magnitudes (0.59–
0.91). For both the partial and full hypothesized models, the
goodness of fit indices met the criteria for indicating a good fit
between the data and the model, except for the chi-square
statistic, which was significant (Table 3).54 There were no
significant modification indices; thus, the models were re-
tained. To permit comparisons across models, the non-
standardized coefficients (B) are included in Figure 1 for the
full model and in Figure 2 for the partial model. To permit
comparisons within the models, the standardized coefficients
(b) for both models are reported in Table 4.

Partial model

The partial model, in which depressive symptom severity
and lifetime abuse-related injury were tested as mediators of
the relationship between abuse severity and chronic pain se-
verity, accounted for 37.7 % of variance in chronic pain se-
verity. Child abuse severity, assaultive IPV severity, and
psychological IPV severity together accounted for 17.9% of
variance in depressive symptom severity and 32.1% of vari-
ance in lifetime abuse-related injury. The correlation of child
abuse severity with psychological IPV severity was r¼ 0.28
( p< 0.001), and with assaultive IPV severity was r¼ 0.27
( p< 0.001). The correlation between psychological IPV se-
verity and assaultive IPV severity was r¼ 0.56 ( p< 0.001).
Depressive symptom severity was a significant mediator of
the effects of both child abuse severity (b¼ 0.10) and assaul-
tive IPV (b¼ 0.05) on chronic pain severity. Similarly, lifetime
abuse-related injury was a significant mediator of the effects
of both child abuse severity (b¼ 0.06) and assaultive IPV
(b¼ 0.08) on chronic pain severity. Depressive symptom se-
verity (b¼ 0.03) was not a significant mediator of the effect of
psychological IPV severity in the partial model. Among the
past abuse severity variables, psychological IPV severity
(b¼ 0.19) had the largest significant direct effect on chronic
pain severity, followed by child abuse severity (b¼ 0.18); the
direct effect of assaultive IPV severity (b¼�0.003) on chronic
pain severity was not significant. The significant direct effect
of depressive symptom severity on chronic pain severity
(b¼ 0.32) was one and half times the magnitude of that of
lifetime abuse-related injury (b¼ 0.19) when abuse severity
was controlled.

Full model

The full model, which included lifetime abuse-related in-
jury, depressive symptom severity, and PTSD symptom se-
verity as mediators of abuse severity, accounted for 23.8% of
the variance in PTSD symptom severity, and 40.2% of the
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variance in chronic pain severity. The percent of variance
accounted for in lifetime abuse-related injury and depressive
symptom severity and the correlations between the abuse
severity variables were the same as those reported for the
partial model. The correlation between PTSD symptom sever-
ity and depressive symptom severity was r¼ 0.51 ( p< 0.001).

PTSD symptom severity was a significant mediator only of
the effect of child abuse severity (b¼ 0.08) on chronic pain
severity. Similarly, depressive symptom severity (b¼ 0.07)
had a significant mediating effect only on the relationship
between child abuse severity and chronic pain severity.
However, abuse-related injury was a significant mediator for
the relationships of both child abuse severity (b¼ 0.05) and
assaultive IPV severity (b¼ 0.07) with chronic pain severity.
The significant direct effects of the PTSD symptom severity
(b¼ 0.21) and depressive symptom severity (b¼ 0.22) on
chronic pain severity were of almost equal magnitude,
whereas those of lifetime abuse-related injury (b¼ 0.17) were
slightly less. Among the past abuse severity variables, psy-
chological IPV severity had the only significant direct effect on
chronic pain severity (b¼ 0.18).

Comparisons between full and partial models

In comparison to the partial model, the addition of PTSD
as a mediating variable in the full model reduced the sig-
nificant direct effects of depressive symptom severity from
B¼ 0.72 to B¼ 0.49 and of lifetime abuse-related injury from
B¼ 6.61 to B¼ 5.95 (Figs. 1 and 2). Additionally, the signif-
icant mediating effect of assaultive IPV severity on chronic
pain severity through depressive symptom severity
(B¼ 0.06) in the partial model became insignificant in the full
model (B¼ 0.04). With respect to child abuse severity, the
significant mediating effect through depressive symptom
severity was reduced from B¼ 0.56 in the partial model to
B¼ 0.38 in the full model. The magnitudes of the significant
mediating effects through lifetime abuse-related injury were
similar in both the partial and full models for both child
abuse severity (B¼ 0.32 vs. B¼ 0.29) and assaultive IPV se-
verity (B¼ 0.10 vs. B¼ 0.09). The direct effect of child abuse
severity on chronic pain severity was significant in the par-
tial model (B¼ 0.99, p¼ 0.011) but insignificant in the full
model (B¼ 0.76, p¼ 0.053). The magnitude of the significant

Table 3. Goodness of Fit Indices

Critical value Partial model Full model

Comparative fit index �0.90 0.97 0.97
Root mean square of approximation <0.05 0.047 0.048
Tucker-Lewis index �0.95 0.96 0.95
Chi-square test of model fit p� 0.05 103.56 (df¼ 62), p¼ 0.0007 167.87 (df¼ 98), p< 0.001

Table 4. Standardized Coefficients for Partial and Full Tested Model

Causal effects partial model Causal effects full model

Outcome and determinants Direct Indirect Total Direct Indirect Total

PTSD symptom severity (R2¼ 0.238)
Child Abuse severity 0.38*
Psychological IPV severity 0.06
Assaultive IPV severity 0.18*

Depression symptom severity (R2¼ 0.179) (R2¼ 0.179)
Child Abuse severity 0.32* 0.32*
Psychological IPV severity 0.09 0.09
Assaultive IPV severity 0.14* 0.14*

Abuse-related injury (R2¼ 0.321) (R2¼ 0.324)
Child Abuse severity 0.30* 0.31*
Assaultive IPV severity 0.41* 0.41*

Chronic pain severity (R2¼ 0.377) (R2¼ 0.402)
PTSD Symptom severity 0.21*
Depression Symptom severity 0.32* 0.22*
Abuse-related injury 0.19* 0.17*
Child Abuse severity 0.18* 0.34* 0.14 0.08* (PTSD) 0.34*

0.06* (Injury) 0.05* (Injury)
0.10* (Depression) 0.07* (Depression)

Psychological IPV severity 0.19* 0.22* 0.18* 0.01 (PTSD) 0.21*
0.03 (Depression) 0.02 (Depression)

Assaultive IPV severity �0.003 0.12 �0.02 0.04 (PTSD) 0.12
0.08* (Injury) 0.07* (Injury)
0.05* (Depression) 0.03 (Depression)

*Significance level p< 0.05.
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direct effect of psychological IPV severity was similar in both
models.

Discussion

Understanding the relationships among chronic pain,
abuse, depression, and PTSD has important implications not
only for women with known IPV but also for women with
chronic pain, depression, or PTSD whether they are seen in a
primary care, emergency, or mental health setting. Assess-
ment for lifetime abuse, particularly IPV and child abuse, is
essential. Specifically, clinicians must base practice on an
understanding of the relationships among the forms and se-
verity of abuse and chronic pain. In this study, only psycho-
logical abuse severity, not assaultive IPV severity, had
significant direct effects on chronic pain severity, a finding
that supports earlier epidemiological findings of increased
odds for chronic pain among women who had experienced
psychological abuse3 and challenges the emphasis on physical
injury that often dominates clinical understanding of IPV. Our
findings are particularly noteworthy given that we consid-
ered the mediating effects of mental health and injury in our
analytic model. They highlight the importance of clinicians
recognizing that women who have experienced coercion,
control, and intimidation from their partners, even if there is
no physical assault, may be at risk for chronic pain and of
inquiring routinely about all forms of abuse.

Our findings also draw attention to the importance of
timely and effective assessment and management of abuse-
related injury in children and adults to prevent long-term
chronic pain. In our analysis, both child abuse severity and
assaultive IPV severity were found to affect chronic pain se-
verity indirectly through lifetime abuse-related injury, with
the significant direct effects of child abuse severity on lifetime
abuse-related injury being only a little less than those of as-
saultive IPV. Injuries sustained in childhood abuse as well
adulthood may lead to neuropathic changes in pain pathways
associated with chronic pain if the pain is not managed well56;
hence, the sequelae of childhood injuries may persist into
adulthood. Our finding that the significant direct effect of
child abuse severity on chronic pain severity became insig-
nificant in the full model may be related to sample size, and
further research is required to explore this relationship. In the
Adverse Childhood Events (ACE) study, Felitti et al.57 found
profound lasting effects of child abuse on adult health but did
not explore the pathways by which these effects are produced,
such as through abuse-related injury, PTSD, or depression.

Our findings suggest that assessment and treatment of
PTSD and of clinical depression are important in the treat-
ment of chronic pain in women with abuse histories. Ad-
ditionally, assessment and treatment of chronic pain may be
important in the management of depression and PTSD. Cur-
rent PTSD symptom severity and depression symptom se-
verity were found to be significant mediators of the effects of
child abuse severity on chronic pain severity but not of the
effects of either assaultive or psychological abuse in the full
model. Interestingly, the significant direct effects of child
abuse severity on both PTSD symptom severity and depres-
sive symptom severity were about twice the magnitude of
those of assaultive IPV severity on these variables. These
findings support the argument that an increased inflamma-
tory response in PTSD and in depressive disorders following

IPV or other adult traumas may be associated with neuroen-
docrine changes in response to previous trauma, particularly
early in life (such as child abuse).58–63 Whether these changes
are associated with exposure to early trauma or to having
developed PTSD in response to that earlier trauma requires
further research.64 Contrary to findings of other studies that
did not consider child abuse severity,65 psychological IPV
severity had no significant direct effects on either PTSD or
depressive symptom severity. Together, these findings draw
attention to the imperatives of including child abuse history in
research focusing on the health effects of IPV and of early
assessment and intervention in child abuse, aimed toward
mitigation of immediate health effects and long-term bio-
physical changes.

Assessment of lifetime abuse experiences is clearly impor-
tant. Our work extends the findings of Sutherland et al.34 that
injury, stress, and depression are significant mediators of the
health outcomes of partner abuse by adding both child abuse
severity and PTSD symptom severity to the analysis. Our
findings that abuse-related injury, PTSD symptom severity,
and depressive symptom severity all mediated the effects of
child abuse severity on chronic pain severity but that only
abuse-related injury mediated the effects of assaultive IPV on
chronic pain severity demonstrate the importance of attend-
ing to lifetime abuse in theoretical and clinical studies of the
physical health effects of abuse and in clinical practice.

Our findings also suggest that comorbid depressive and
PTSD symptoms, as opposed to one or the other, may account
for greater chronic pain severity in abused women with his-
tories of child abuse. This finding has important implications
for attending to both mental health concerns in women with
chronic pain and abuse histories. In our sample, 44.5% of
woman abuse survivors had comorbid symptoms consistent
with clinical depression and PTSD, 28.2% had symptoms
consistent with clinical depression, 23.1% lacked symptoms
consistent with either clinical depression or PTSD, and 4.2%
had only symptoms consistent with PTSD. Importantly, our
findings suggest that although depressive symptom severity
and PTSD symptom severity are not conceptually distinct,
each accounts for unique variance in chronic pain severity. In
our partial model, lifetime abuse-related injury and depres-
sive symptom severity accounted for 37.7% of the variance in
chronic pain severity, a similar value to the 37.8% accounted
for in our previous analysis of the mediating effects of lifetime
abuse-related injury and PTSD symptom severity on chronic
pain severity.24 The full model accounted for 40.2% of vari-
ance, and the magnitude of the direct effect of depressive
symptom severity decreased to a value equivalent to that of
PTSD symptom severity. In contrast, Humphreys et al.37

found that only depression, not PTSD, predicted moderate to
severe chronic pain in formerly abused women, although
child abuse was not included in their logistic regression
model. Current understandings of the mechanisms by which
abuse affects chronic pain appear to be related, at least in part,
by which variables are included in particular studies.

In our sample, 48.7% and 72.8% were above the cutoff
scores for PTSD and depression measures, respectively. In-
terestingly, when asked about diagnoses by health profes-
sionals, only 7% of women in our sample reported a diagnosis
of PTSD, 31% a diagnosis of depression,66 and 3.6% had both
diagnoses. This suggests that, at least in our sample, the co-
morbidity of PTSD and depression is not being identified by
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clinicians. This may be related to clinicians not inquiring
about past trauma once they have diagnosed depression or
women’s lack of comfort in reporting abuse experiences. Gill
et al.67 observed that if traumatized women who seek help for
chronic physical health problems are not assessed and treated
for their underlying response to trauma, their physical
symptoms are likely to continue. Health problems have been
found to be a major interference for women struggling to
provide for their families and create new lives after leaving
abusive partners.68 Thus, effective treatment of chronic pain
and associated mental health problems is critical to helping
women move forward.

The analyses have several limitations. Measures of IPV
were completed only for the partner from whom the woman
had most recently separated and did not take into account
lifetime experiences of IPV. Recall bias may be an issue, par-
ticularly with respect to questions about child abuse, lifetime
abuse-related injury, and chronic pain in the past 6 months.
Recall limitations are difficult to overcome with respect to
child abuse, as studies based on reported child abuse do not
account for experiences of abuse that are not reported for-
mally.69 Our measure of chronic pain was chosen to take into
account pain intensity and disability over the previous 6
months because a measure of current pain, although perhaps
more accurate, would be unlikely to capture the pattern of
pain over time. Another limitation is our reliance on self-
report screening measures of both PTSD symptoms and
depressive symptoms as opposed to a clinical diagnostic as-
sessment. Further, the DTS does not measure duration of
PTSD, which may be a factor in the development of chronic
pain. Finally, data were collected concurrently, and the as-
sumption of temporal ordering of variables necessary to de-
termine causation was met for only some variables.
Subsequent testing of the model with longitudinal data will
provide more definitive support for causation between the
latent variables.

Our findings add to the dialogue about the potential long-
term impact of abuse survivors’ mental health on their
physical health while also taking into account the effects of
abuse-related injury. Further research is needed to more fully
understand the unique effects, as well as the interrelated di-
rect and indirect effects, of depressive and PTSD symptoms
on chronic pain in abuse survivors within in the context of
cumulative abuse history.
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