
Posttraumatic Stress Disorder Symptoms and 
Chronic Orofacial Pain: An Empirical Examination of
the Mutual Maintenance Model

The experience of trauma is common among orofacial pain
patients.1–4 Including both direct trauma (eg, serious auto
accident, violent attack) and indirect trauma (eg, observing

someone hurt or killed), 50% to 64% of orofacial pain patients
have reported experiencing at least one traumatic experience.2,3 Of
particular significance, the experience of trauma is often reported
to have occurred before the onset of orofacial pain rather than
vice versa.2 Thus, the occurrence of trauma may be an important
etiological factor contributing to the development of orofacial
pain and may have important implications for its treatment.
Consequently, psychological disorders and related problems
resulting from the experience of trauma, including posttraumatic
stress disorder (PTSD), should be an area of concern for both oro-
facial pain clinicians and researchers alike.
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Aims: As there is a high correspondence between the experience of
trauma and posttraumatic stress disorder (PTSD) symptoms
among chronic orofacial pain patients, study objectives included:
(1) to document the nature of traumatic experiences and severity
of PTSD symptoms among a female sample of orofacial pain
patients, (2) to examine the relationship between PTSD symptoms
and both pain-related and psychosocial outcomes, and (3) to use
structural equation modeling (SEM) to test hypotheses of media-
tion derived from the Mutual Maintenance Model of chronic pain
and PTSD. Methods: The study design was a cross-sectional, ret-
rospective case series of 411 female patients (mean age 41.0, SD
13.1) who were seen at the University of Kentucky Orofacial Pain
Center between 1997 and 2007. A series of correlational and SEM
analyses were conducted to test study hypotheses. Results: Of the
total sample, 23.6% (n = 97) reported PTSD symptoms consistent
with a diagnosis of PTSD. Higher PTSD symptom reports were
associated significantly (P < .01) with the following outcomes:
symptoms of psychological and affective distress, life interference
due to pain, receipt of punishing responses from one’s spouse, lim-
ited activity levels, and poor sleep quality. SEM analyses indicated
PTSD symptoms likely exert their influence on pain severity
through depression and sleep quality. Conclusion: PTSD and
depression screening as well as thorough sleep evaluations should
be included in the routine assessment for orofacial pain patients
and, if appropriate, referrals for treatment of PTSD symptoms
should be considered part of the standard of care. J OROFAC PAIN
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Due to the significance of PTSD symptoms co-
occurring with significant pain complaints,1–7

attempts have been made to document the preva-
lence of PTSD among orofacial pain patients.
Studies using structured clinical interviews to
ensure reliable and valid diagnoses have reported
that the rate of PTSD among orofacial pain
patients ranges between 5% to 23%.5,6 Given the
frequency of orofacial pain patients reporting the
experience of significant trauma and those meeting
the criteria for PTSD, it has become increasingly
important to assess the extent of psychological dis-
tress among these patients.

Research examining the association between
traumatic experiences and current functioning
has consistently demonstrated poor pain-related
and psychosocial outcomes among orofacial
patients.1–3,5,6 For those orofacial pain patients
reporting symptoms consistent with a diagnosis of
PTSD,6 outcomes fare much worse. Research sug-
gests these patients report significant pain severity,
perceived suffering, affective distress, and life inter-
ference due to their pain.1–3,5,6 Clinical levels of
psychological distress (eg, depression, anxiety, and
paranoia symptoms),1–3,5,6 maladaptive coping
strategies (eg, dysfunctional, interpersonally dis-
tressed), greater sleep disturbances, and low activity
levels have also been reported in cohorts of chronic
orofacial pain patients.1,6 In addition, difficulties
with interpersonal functioning have also been
found among orofacial pain patients with PTSD
symptoms.1,2 Thus it appears that the presence of
PTSD symptoms comorbid with chronic orofacial
pain is associated with significant pain-related and
psychosocial outcomes.

Mutual Maintenance Model of 
Chronic Pain and PTSD

Given the high correspondence between symptoms
of chronic pain and PTSD,7,8 it is important to
develop and test a theoretical model delineating the
link between these conditions. Sharp and Harvey’s
Mutual Maintenance Model (MMM) posits that
certain aspects of PTSD maintain or exacerbate
chronic pain, and similarly, that certain aspects of
chronic pain maintain or exacerbate PTSD symp-
toms.7 According to the MMM, the specific mech-
anisms by which the mutual maintenance of
chronic pain and PTSD symptoms occurs include
attentional biases, anxiety sensitivity, reminders of
the trauma, avoidant coping, depression and
reduced activity levels, anxiety and pain percep-
tion, and high levels of cognitive activity.7 While
there are limitations to the MMM (eg, considerable

overlap among theorized mechanisms of mutual
maintenance), the MMM does provide several
hypotheses worthy of empirical investigation, and
suggestions for clinical intervention.8

In the case of anxiety, depression, and reduced
activity levels, which were the focus of the present
study, the MMM suggests the experience of anxi-
ety, which is characteristic of PTSD,9 may intensify
the subjective experience of pain due to increased
attention given to symptoms and related
disability.7 Furthermore, increased anxiety is asso-
ciated with decreased pain tolerance,10 and may
influence distress and disability by overtaxing
available coping resources in patients with both
chronic pain and PTSD symptoms.7 As depression
is a frequently reported symptom among patients
with chronic pain11,12 and PTSD symptoms,13 the
MMM posits that depressed mood may also func-
tion as a mechanism of mutual maintenance.7

Depression is thought to exert its effect via indirect
means. That is, the behavioral changes often asso-
ciated with depression, such as fatigue and reduced
activity levels, can mutually maintain chronic pain
(by increasing functional limitations and disability)
and PTSD symptoms (by limiting exposure to
trauma-related stimuli, which is thought important
in the resolution of PTSD symptoms).7 In addition
to those mediators specified by the MMM, it was
theorized that the experience of poor sleep and
hostility would function as mechanisms by which
the link between chronic pain and PTSD symptoms
would be maintained. This is thought to be the
case because patients with both chronic pain and
PTSD symptoms report poor sleep quality1,14–17

and the experience of hostility.18–20 Furthermore,
both of these problems are considered to be an
important determinant of quality of life.

The present study had three aims: (1) to docu-
ment the nature of traumatic experiences and
severity of PTSD symptoms among a female sam-
ple of orofacial pain patients, (2) to examine the
relationship between PTSD symptoms and both
pain-related and psychosocial outcomes, and (3) to
use structural equation modeling (SEM) to test
hypotheses of mediation derived from the MMM
of chronic pain and PTSD. For the purposes of the
present study, a selected group of variables speci-
fied in the MMM were tested as possible media-
tors of the relationship between PTSD symptoms
and orofacial pain. Other theorized mediators
were excluded from analyses due to significant
overlap among the variables (eg, PTSD symptoms
overlap with “reminders of the trauma,” and
“anxiety” overlaps with “anxiety sensitivity”). To
avoid criterion contamination, therefore, the
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MMM was represented by using only anxiety,
depression, and activity levels, with the addition of
sleep quality and hostility. Based on the literature,
the following were hypothesized: (1) higher PTSD
symptoms would be associated significantly with
poorer pain-related and psychosocial outcomes,
(2) the psychological variables of anxiety, depres-
sion, hostility, and sleep quality, as well as the
behavioral variable of activity levels would mediate
significantly the relationship between PTSD symp-
toms and orofacial pain severity, and (3) the addi-
tion of hostility and sleep quality to the MMM
model would significantly improve model fit.

Materials and Methods

Procedure

As part of routine clinical protocol for new patient
examination, all adults (> 18 years old) seeking
evaluation and/or treatment at the University of
Kentucky Orofacial Pain Center are required to
complete an orofacial pain questionnaire and a
battery of self-report psychological question-
naires.21 The psychological questionnaires
included the Symptom Check List–90 Revised
(SCL-90-R),22 Multidimensional Pain Inventory
(MPI),23 Pittsburgh Sleep Quality Index (PSQI),24

and PTSD Check List–Civilian (PCL-C).25 All
female patients who reported a traumatic experi-
ence on the PCL-C were considered for study par-
ticipation, and no one was excluded on the basis of
whether the most significant trauma experienced
was direct or indirect. To qualify for study partici-
pation, and to establish the temporal sequence
assumed in the SEM (described below), partici-
pants’ trauma experience must have preceded oro-
facial pain onset by at least 2 months. All analyses
were conducted on the data obtained from partici-
pants at the time of their initial evaluation, and the
current study was approved by the University of
Kentucky Institutional Review Board.

Measures

The SCL-90-R22 is a 90-item questionnaire assess-
ing the number and nature of psychological symp-
toms experienced by participants. Participants were
asked to consider how much each symptom (item)
“distressed or bothered” her during the past week.
All items were scored on a graded response scale
from 0 (“not at all”) to 4 (“extremely”). The SCL-
90-R measures nine primary symptom dimensions
(somatization, obsessive compulsive, anxiety,

depression, interpersonal sensitivity, hostility,
paranoid ideation, phobic anxiety, and psychoti-
cism) and three global indices of functioning
(global severity index, positive symptom distress
index, and positive symptom total). The scale
scores are expressed as standardized T scores,
where the mean is 50 and the standard deviation
(SD) is 15. Psychometric research suggests the
SCL-90-R has favorable construct validity,26 and
internal consistency for the nine subscales are gener-
ally found to be within the acceptable range (coeffi-
cient alphas > 0.70).26 Due to intercorrelation
among the nine subscales,27,28 the global severity
index (GSI) may be used as an indicator of overall
psychological distress.

The MPI23 is a 52-item self-report questionnaire
assessing the impact of pain on participants’ lives,
the response of others to participants’ experience of
pain, and the extent to which participants engage
in common daily activities. Participants were asked
to use a numeric rating scale from 0 to 6 to
respond to each item. Scoring of the MPI yields sev-
eral scale scores including pain severity, interfer-
ence, life control, affective distress, support,
punishing responses, solicitous responses, distract-
ing responses, and general activity level. Support
for the construct, convergent and discriminant
validity of the MPI for chronic pain patients has
been found.23,29 Test-retest reliability and internal
consistencies (coefficient alpha) for the individual
scales have usually been found acceptable.23,30 Due
to research that suggest poor test-retest reliability
of MPI profile classifications (eg, Adaptive Coper,
Dysfunctional),31 this aspect of the original ques-
tionnaire was not be used in the current study.

The PSQI24 is a 19-item questionnaire that
assesses participants’ sleep habits in the previous
month. The PSQI provides information concerning
subjective sleep quality, sleep latency, sleep dura-
tion, habitual sleep efficiency, sleep disturbances,
use of sleep medication, and daytime dysfunction.
The sum of scores for these seven components yields
one global score. In the current study, attention was
given mostly to participants’ subjective sleep quality
subscale score, and higher scores on this measure
indicate poorer sleep. The PSQI has demonstrated
adequate test-retest reliability (r = 0.85) and internal
consistency (coefficient alpha: r = 0.83).24

The PCL-C25 is used to assess the prevalence of
PTSD symptoms in civilians. This 15-item self-
report questionnaire assesses participants’ number
of traumatic experiences, including both direct (eg,
violent attack) and indirect (eg, observed someone
hurt or killed) experiences, and the extent of post-
traumatic   stress associated with these experi-
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ences.25 Participants also provide information con-
cerning which traumatic experience was the most
significant and when that experience occurred.
Considering only the most significant trauma, par-
ticipants were asked to indicate to what extent they
had been bothered by each of 17 PTSD symptoms
(items) in the past month. Sample items include the
following: “Repeated, disturbing memories,
thoughts, or images of a stressful experience from
the past,” “Avoid thinking about or talking about a
stressful experience from the past or avoid having
feelings related to it,” “Feeling jumpy or easily star-
tled,” and “Feeling distant or cut off from other
people.” Participants were asked to respond to each
item by using a graded response scale from 1 (“not
at all”) to 5 (“very much”). The PCL-C has demon-
strated adequate test-retest reliability (r = 0.96), and
internal consistency (coefficient alpha: r = 0.92).32

In orofacial pain patients, a PCL-C total score of 41
is considered a valid and reliable cutoff for deter-
mining whether a patient reported symptoms con-
sistent with a diagnosis of PTSD.6

Statistical Analyses

Chi-square tests and independent samples t-tests
were conducted using the Statistical Package for
the Social Sciences, Release 14.0, to determine
whether study participants differed significantly on
demographic and clinical variables from those oro-
facial pain patients who did not meet the criteria
for study inclusion. In addition, descriptive statis-
tics were accomplished to determine the nature of
participants’ traumatic experience(s) and the sever-
ity of PTSD symptoms (PCL-C). Pearson’s product
moment correlational analyses were conducted to
assess the association between PTSD symptoms
and key pain-related (eg, interference, life control)
and psychosocial (eg, psychological distress,
spousal support, sleep quality) outcomes.

The SEM was addressed by using Mplus soft-
ware to test two competing models of mutual
maintenance. The first model examined the rela-
tionship between PTSD symptoms and pain sever-
ity as mediated by depression, anxiety, and activity
levels (model A). Model A closely resembles the
MMM as defined by Sharp and Harvey,7 with the
exclusion of the overlapping mediators of atten-
tional biases and reminders of the trauma, which
are included in the PTSD symptom variable. The
second model built upon the first, such that the
relationship between PTSD symptoms and pain
severity was mediated by depression, anxiety,
activity level, as well as, hostility and sleep quality
(model B).

The following were defined as measured vari-
ables (assessed by the indicated questionnaires):
PTSD symptoms (PCL–C), pain severity (MPI),
depression (SCL-90-R), anxiety (SCL-90-R), hos-
tility (SCL-90-R), sleep quality (PSQI), and activity
level (MPI). Age (years) and pain duration
(months) were also included in the SEMs, and
were specified as unrelated to the proposed media-
tional pathways. All variables were allowed to
intercorrelate.

To measure model fit, we relied on four fit
indices: the Comparative Fit Index (CFI), the
Tucker-Lewis Index (TLI), the root mean square
error of approximation (RMSEA), and the stan-
dardized root mean square residual (SRMR). The
CFI and the TLI each represent the proportion of
improvement the model provides over a null model
in which none of the variables are related. Rules of
thumb are that CFI and TLI values of 0.90 repre-
sent good fit and values of 0.95 or greater repre-
sent excellent fit.33,34 The SRMR involves a direct
comparison of the covariance matrix implied by
the model and the actual covariance matrix
obtained in the study. It represents the average
deviation between the implied and obtained values
for a given covariance. The RMSEA is closely
related to the SRMR, but adjusts for the complex-
ity of a model: it produces more favorable values
for simpler, parsimonious models. RMSEA values
of 0.06 are thought to indicate a close fit, 0.08 a
fair fit, and 0.10 a marginal fit,33,35 and SRMR
values of approximately 0.09 tend to indicate a
good fit.32 Overall evaluation of model fit is made
by considering the values of each of the four fit
indices; models that fit well on most indices are
generally considered well-fitting. The criterion for
statistical significance for all analyses was set con-
servatively at P < .01.

Results

Sample

A total of 3,735 adult (ie, > 18 years old) female
patients, seen between October 1997 and
November 2007 at the University of Kentucky
Orofacial Pain Center, were considered for study
participation. Of this initial pool of patients, only
1,447 had complete PCL–C data, and 1,258
reported at least one traumatic experience. Of
those who reported such an experience, 506 stated
their most significant trauma preceded the onset of
orofacial pain symptoms, and 411 met the criterion
of at least 2 months difference (mean difference
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between trauma experience and pain onset = 156.1
months; median 52.0; SD 507.1). The study sample
consisted of 411 female patients (mean age 41.0,
SD 13.1 years) of whom approximately 59%
(n = 241) were married. Only 18.0% (n = 74) of
participants reported being employed and 59.6%
(n = 245) reported receiving or applying for disabil-
ity. Participants who were retained for the study (n
= 411) and those who were excluded on the basis of
when their traumatic experience occurred (n = 847)
were not found to differ (P > .01) on any demo-
graphic or clinical variable, including age, marital
status, employment status, disability status, or pain
severity.

Participants reported an average pain severity of
53.9 (SD = 23.1) on a 100-cm visual analog scale,
and average pain duration of 27.6 months (SD
54.1). Participants’ primary diagnoses were as fol-
lows: masticatory muscle pain (n = 159, 38.7%),
cervical muscle pain (n = 45, 10.9%), temporo-
mandibular joint (TMJ) pain (n = 86, 20.9%), neu-
ropathic pain (n = 40, 9.7%), other pain (n = 78,
19.0%), and missing data (n = 3, 0.8%). Many par-
ticipants (n = 322, 78.3%) were found to have mul-
tiple orofacial pain conditions; secondary diagnoses
were as follows: masticatory muscle pain (n = 139,
43.2%), cervical muscle pain (n = 37, 11.4%), TMJ
pain (n = 78, 24.2%), neuropathic pain (n = 11,
3.4%), and other types of pain (n = 57, 17.8%).
Diagnoses for masticatory muscle pain and TMJ
pain were established according to the Research

Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD groups 1 and 3, respec-
tively).36 As the RDC/TMD does not include cervi-
cal muscle pain or neuropathic pain in its
classification system, participants presenting with
such features were diagnosed according to the
Orofacial Pain Guidelines of the American
Academy of Orofacial Pain.37

Nature of Traumatic Experiences and 
Severity of PTSD Symptoms

The nature of participants’ experience of trauma
was diverse (Table 1). With an average of 1.9 (SD
1.2) traumas experienced, the most frequently
reported traumas included learning that a family
member or close friend was hurt or killed (n = 191,
46.5%), severe auto accident (n = 111, 27.0%),
sudden injury/serious accident (n = 101, 24.6%),
and observed someone hurt or killed (n = 89,
21.7%). The traumatic experiences most frequently
identified as “the most significant stressor”
included learning that a family member or close
friend was hurt or killed (n = 106, 25.8%), other (n
= 93, 22.6%), severe auto accident (n = 62,
15.1%), and violent attack (n = 43, 10.5%).
Participants’ PTSD symptom report ranged from
17.0 to 80.0 (mean 32.0, SD 13.8). Of the total
sample, 23.6% (n = 97) reported PTSD symptoms
consistent with a diagnosis of PTSD.

Table 1 Reported Traumatic Stressors and Selected Most Significant Stressor Among Female Orofacial Pain
Patients (n = 411)

Traumatic stressor/ Most significant stressor/
Event (PCL-C) experience traumatic experience

Being diagnosed with a life-threatening illness 43 (10.5) 21 (5.1)
Being kidnapped 3 (0.7) 0 (0.0)
Incarceration* 1 (0.2) 1 (0.2)
Family member or close friend was hurt or killed 191 (46.5) 106 (25.8)
Child has a life-threatening illness 32 (7.8) 19 (4.6)
Military combat 1 (0.2) 1 (0.2)
Natural or manmade disaster 26 (6.3) 6 (1.5)
Observed someone hurt or killed 89 (21.7) 26 (6.3)
Severe auto accident 111 (27.0) 62 (15.1)
Sudden injury/serious accident 101 (24.6) 33 (8.0)
Taken hostage 0 (0.0) 0 (0.0)
Terrorist attack 0 (0.0) 0 (0.0)
Torture 2 (0.5) 1 (0.2)
Violent attack† 69 (16.8) 43 (10.5)
Other 123 (29.9) 93 (22.6)

Data reported are frequency (percentages); Percentages may add up to more than 100 owing to some participants reporting multiple traumatic experi-
ences/stressors.
*POW, concentration camp. †Mugging, robbery, sexual or physical assault.
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Relationship between PTSD Symptoms and 
Pain-Related and Psychosocial Outcomes

Correlational analyses indicated participants’
reports of PTSD symptoms were associated signifi-
cantly (P < .01) with a number of key outcomes
(Table 2). Specifically, greater PTSD symptoms
were associated with increased pain severity and
life interference due to pain, increased symptoms of
psychological and affective distress, more punishing
responses from one’s spouse, and reduced activity
levels. In addition, greater PTSD symptoms were
correlated with poorer sleep quality, sleep latency,
sleep efficiency, more sleep disturbances, shorter
sleep duration, greater use of sleep medication, and
more daytime dysfunction. In sum, participants’
PTSD symptoms appear to have important implica-
tions for their general functioning.

Tests of the MMM

Bivariate correlations among variables included in
the SEM can be seen in Table 3. To test the media-
tional hypothesis posited by the MMM, two sepa-
rate SEM models were tested. Model A, which
tested the validity of the MMM, fitted the data
well: CFI = 0.99, TLI = 0.99, RMSEA = 0.03,
SRMR = 0.02. As seen in Fig 1, PTSD symptoms
significantly predicted pain severity in its direct
effect. Additionally, the relationship between PTSD
symptoms and pain severity was mediated by
depressive symptoms. While anxiety and general
activity levels were significantly related to PTSD
symptoms, neither was significantly related to pain
severity. Model B also tested the validity of the
MMM, with the addition of hostility and sleep
quality. This model also fitted the data well,
although there was some loss of fit: CFI = 0.96,
TLI = 0.89, RMSEA = 0.09, SRMR = .03. As Fig 2

Table 2 Correlation Between PTSD Symptoms and
Key Pain-Related and Psychosocial
Outcomes Among Female Orofacial Pain
Patients with a History of Traumatic
Experience

Correlation 
Outcome coefficient (r)

Pain severity .37*
Interference .45*
Life control .04
Overall psychological distress .71*
Affective distress .51*
Support -.01
Punishing responses .29*
Distracting responses .11
Soliciting responses .10
General activity level -.30*
Subjective sleep quality .32*
Sleep latency .27*
Sleep duration .27*
Habitual sleep efficiency .17*
Sleep disturbances .38*
Use of sleep medication .32*
Daytime dysfunction .39*

For ease of presentation, the only correlations (Pearson’s r) shown are
between PTSD symptoms (PCL-C) and key outcomes. Pain severity:
MPI subscale; Interference: MPI subscale; Life control: MPI subscale;
Overall psychological distress: SCL-90-R global severity index; Affective
distress: MPI subscale; Support and punishing responses: MPI subscale;
Distracting responses: MPI subscale; Soliciting responses: MPI subscale;
General activity level: MPI subscale; Subjective sleep quality: PSQI
subscale; Sleep latency: PSQI subscale; Sleep duration: PSQI subscale;
Habitual sleep efficiency: PSQI subscale; Sleep disturbances: PSQI
subscale; Use of sleep medication: PSQI subscale; Daytime dysfunction:
PSQI subscale; *denotes P < .01.

Table 3 Bivariate Correlations Among Study Variables in SEM Analyses

PTSD Sleep Activity Pain Pain 
symptoms Anxiety Depression Hostility quality level severity duration Age

PTSD symptoms -
Anxiety .67* -
Depression .64* .79* -
Hostility .60* .71* .71* -
Sleep quality .32* .36* .36* .29* -
Activity level -.30* -.35* -.35* -.29* -.28* -
Pain severity .37* .37* .37* .33* .38* -.23* -
Pain duration .16* .11 .09 .07 .11 -.14* .11 -
Age -.03 -.04 .00 -.20* -.10 -.03 -.07 .06 -

PTSD Symptoms: PCL-C symptom report; Anxiety: SCL-90-R anxiety subscale; Depression: SCL-90-R depression subscale; Hostility: SCL-90-R hostility
subscale; Sleep quality: PSQI subjective sleep quality subscale; Activity level: MPI general activity level subscale; Pain severity: MPI pain severity sub-
scale; Pain duration: pain duration (months); Age: years; *denotes P < .01.
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shows, the only significant mediators of the rela-
tionship between PTSD symptoms and pain sever-
ity were depression and poor sleep quality.  

Discussion

Among a sample of female orofacial pain patients
who reported a trauma history (eg, serious auto
accident, violent attack, learning that a family
member/close friend was seriously hurt or killed),
the current study findings are consistent with previ-
ous reports indicating that the sequelae of traumatic
events are substantial and far reaching.1–8 To sum-
marize, current findings support our first hypothesis
suggesting that patients reporting PTSD symptoms

are likely to also be experiencing other symptoms of
psychological distress, including depression. In
addition, reports of poorer pain-related and psy-
chosocial outcomes, such as increased pain severity,
greater life interference due to one’s pain, poorer
spousal support, limited activity levels, and poor
sleep quality, were all found to be significant corre-
lates of PTSD symptoms. Study findings give fur-
ther support for continued work assessing the level
of distress among chronic orofacial pain patients
who report a significant history of trauma.

Although the experience of significant trauma and
PTSD symptoms has consistently been found among
chronic pain populations,1–8 this is the first study to
examine empirically a theory delineating the link
between PTSD symptoms and chronic orofacial pain

Age

PTSD
symptoms

Pain
severity

Pain 
duration

Depression

Activity
level

Anxiety

0.25*

0.62* 0.30*

–0.24*

0.65*

Age

PTSD
symptoms

Pain
severity

Pain 
duration

Depression

Activity
level

Anxiety

Hostility

Sleep quality

0.19*

0.61*

0.19*

–0.22*

0.64*

0.57*

0.33*

0.25*

Fig 1 Depiction of the SEM model A of the relation-
ships among PTSD symptoms (PCL-C symptom report),
pain severity (MPI pain severity subscale), anxiety (SCL-
90-R anxiety subscale), depression (SCL-90-R depres-
sion subscale), activity levels (MPI general activity level
subscale), pain duration (months), and age (years). All
variables were measured variables. Straight arrows
reflect factor loadings and prediction pathways. Direct
path values are presented on pathways, indirect path val-
ues for each mediator are presented above the mediator.
For ease of presentation, correlations among the vari-
ables are not depicted (see Table 3). *P < .01.

Fig 2 Depiction of the SEM model B of the relation-
ships among PTSD symptoms (PCL-C symptom report),
pain severity (MPI pain severity subscale), anxiety (SCL-
90-R anxiety subscale), depression (SCL-90-R depres-
sion subscale), activity levels (MPI general activity level
subscale), sleep quality (PSQI subjective sleep quality
subscale), hostility (SCL-90-R), pain duration (months),
and age (years). All variables were measured variables.
Straight arrows reflect factor loadings and prediction
pathways. Direct path values are presented on pathways,
indirect path values for each mediator are presented
above the mediator. For ease of presentation, correla-
tions among the variables are not depicted (see Table 3).
*P < .01. 
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by using SEM. Sharp and Harvey’s model (MMM)
of PTSD and chronic pain has theorized various
mechanisms by which PTSD and chronic pain con-
ditions are mutually maintained, including anxiety,
depression, and reduced activity.7 Using SEM, the
current study found support for the MMM. The
first finding deserving recognition is that the rela-
tionship between PTSD symptoms and pain severity
was significantly mediated by depressive symptoms.
Previous work has found depression to be the most
common comorbid psychiatric disorder among per-
sons with PTSD,38 and related changes in activity
levels likely contribute to the mutual maintenance of
PTSD symptoms and chronic orofacial pain. It is
believed that characteristic symptoms of PTSD, such
as avoidance, hypervigiliance, and/or reexperiencing
the traumatic event, contribute to increases in pain
severity by depressing mood. Since the present study
was not able to isolate the specific symptoms of
PTSD associated with an individual pain experience,
it is important that future research should aim to
determine what PTSD symptom clusters and psy-
chological variables are most important for influenc-
ing pain severity.

The second SEM model tested whether the addi-
tion of hostility and sleep quality as mediators of
the relationship between PTSD symptoms and pain
severity improved model fit. Once sleep quality was
included in the MMM, it was found to be a signifi-
cant mediator of the relationship between PTSD
symptoms and pain severity. Notably, depression
was still a significant mediator, though the magni-
tude of its effect was reduced somewhat. This sug-
gests the relationship between PTSD symptoms and
pain severity is mediated partially by reductions in
overall sleep quality. Findings of the current study
are consistent with previous reports that have
found significant complaints of sleep disturbances,
reduced sleep quality, and daytime dysfunction
among chronic orofacial pain patients.1,16,17,39,40

When data across various studies are aggregated, it
would appear that poor sleep quality likely plays a
significant role in influencing an individual’s pain
experience, an effect that appears to be exacerbated
among those patients with PTSD symptoms.

While the current data are cross-sectional in na-
ture, several recent studies give support for a
causal relationship whereby PTSD symptoms influ-
ence depression and sleep quality, which then
influence pain severity. Research with the hypotha-
lamic-pituitary-adrenal (HPA) axis has docu-
mented relationships with depression,41,42 PTSD,
and pain perception,42,43 as well as sleep qual-
ity.43,44 It is quite possible, therefore, that there is a
physiological dimension contributing to the effect

of PTSD symptoms on pain, as mediated by
depression and sleep quality. Further research is
needed, however, to examine empirically the role
of the HPA axis among those persons with symp-
toms of both PTSD and orofacial pain.

Study Limitations

Several limitations of the current study deserve
recognition. First, the study was limited in that the
data were based on cross-sectional observations of
self-reported data. As the current study was able to
identify a sample whose traumatic experience pre-
ceded pain onset, examining the relationship
between PTSD symptoms and orofacial pain sever-
ity in this sample is an important first step in
investigating mediational pathways. However,
future research should involve prospective analysis
of the proposed model, such as following individu-
als who experience a traumatic event over time
and exploring the physical effects of said trauma.
Additionally, causal roles can only be inferred by
cross-sectional and prospective analysis; therefore,
experimental manipulation must be conducted in
order to further establish the role of PTSD symp-
toms on pain experiences. More specifically, stud-
ies could examine whether experimental
manipulation of sleep quality results in significant
changes in orofacial pain patients’ pain severity.

As the current study included only female orofa-
cial pain patients who reported a history of
trauma, it is possible that study findings do not
generalize well to male patients with similar
trauma histories. As few males seek treatment for
orofacial pain symptoms, it may be difficult to
examine gender differences on the type of trauma
experienced and the PTSD symptoms that might
result from such experiences. However, future
studies should be designed to examine potential
gender effects, as a patient’s gender might have sig-
nificant bearing on PTSD symptoms and related
problems. In regard to the psychological question-
naires utilized in the current study, it should first
be noted that the MPI used in this study represents
the original version and, since its publication,
newer versions have been released45; nevertheless,
the original MPI has shown good reliability and
validity in chronic pain patients,23,29 and the pres-
ent study retained only scales that have been
included in the revised versions. Despite some limi-
tations, the study is an important first step in
examining the MMM linking symptoms of PTSD
and chronic pain. In all, this study is thought to
establish an important foundation that will lead to
future research in this area.
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Conclusions

Given the potential significance of study findings,
this study supports the importance of assessing
PTSD symptoms, psychological distress, and sleep
quality for women who present for orofacial pain
treatment. According to the findings, when a
female with orofacial pain reports depression and
poor sleep, a legitimate and primary treatment goal
would involve regulating her sleep, in the hopes of
indirectly addressing the effects of depression and
reduced activity level. If symptoms of depression
persist, however, interventions targeting depressed
mood should be recommended. Based on our find-
ings, self-regulatory interventions should focus on
cognitive-behavioral strategies to reduce depressive
symptoms,46 and cognitive-processing or exposure
to address PTSD symptoms.47 Additionally, given
that the current study replicated the relationship
between PTSD symptoms and poorer pain-related
and psychosocial outcomes found by research-
ers,1–4,6 it is recommended that all patients present-
ing for chronic orofacial pain complaints should be
screened for the experience of significant trauma
and PTSD symptoms.

References

1. deLeeuw R, Bertoli E, Schmidt J, Carlson CR. Prevalence
of post-traumatic stress disorder symptoms in orofacial
pain patients. Oral Surg Oral Med Oral Pathol 2005;
99:558–568.

2. deLeeuw R, Bertoli E, Schmidt J, Carlson CR. Prevalence
of traumatic stressors in patients with temporomandibular
disorders. J Oral Maxillofac Surg 2005;63:42–50.

3. deLeeuw R, Schmidt JE, Carlson CR. Traumatic stressors
and post-traumatic stress disorder symptoms in headache
patients. Headache 2005;45:1365–1374.

4. Curran SL, Sherman JJ, Cunningham LLC, Okeson JP,
Reid KI, Carlson CR. Physical and sexual abuse among
orofacial pain patients: Linkages with pain and psycho-
logic distress. J Orofac Pain 1995;9:340–346.

5. Aghabeigi B, Feinmann C, Harris, M. Prevalence of post-
traumatic stress disorder in patients with chronic idio-
pathic facial pain. Br J Oral Maxillofac Surg 1992;30:
360–364.

6. Sherman JJ, Carlson CR, Wilson JF, Okeson JP,
McCubbin JA. Post-traumatic stress disorder among
patients with orofacial pain. J Orofac Pain 2005;19:
309–317.

7. Sharp TJ, Harvey AG. Chronic pain and posttraumatic
stress disorder: Mutual maintenance. Clin Psychol Rev
2001;21:857–877.

8. Asmundson GJ, Coons MJ, Taylor S, Katz J. PTSD and
the experience of pain: Research and clinical implications
of shared vulnerability and mutual maintenance models.
Can J Psychiatry 2002;47:930–937.

9. Diagnostic and Statistical Manual of Mental Disorders,
DSM-IV-TR, ed 4 (text revision). Washington, DC:
American Psychiatric Association, 2000.

10. James JE, Hardardottir I. Influence of attention focus and
trait anxiety on tolerance of acute pain. Brit J Health
Psychol 2002;7:149–162.

11. Haythornthwaite JA, Seiber WJ, Kerns WD. Depression
and the experience of chronic pain. J Consult Clin Psychol
2005;2:293–319.

12. Blackburn-Munro G, Blackburn-Munro RE. Chronic
pain, chronic stress, and depression: Coincidence or conse-
quence? J Neuroendocrinology 2001;13:1009–1023.

13. Dunn NJ, Rehm LP, Schillaci J, et al. A randomized trial of
self-management and psychoeducational group therapies
for comorbid chronic posttraumatic stress disorder and
depressive disorder. J Traumatic Stress 2007;20:221–237.

14. Davies KA, Macfarlane GJ, Nicholl BI, et al. Restorative
sleep predicts the resolution of chronic widespread pain:
Results from the EPIFUND study. Rheumatol 2008;47:
1809–1813.

15. Sayar K, Arikan M, Yontem T. Sleep quality in chronic
pain patients. Can J Psychiatry 2002;47:844–848.

16. Van Selms MKA, Lobbezoo F, Visscher CM, Naeije M.
Myofascial temporomandibular disorder pain, parafunc-
tions, and psychological stress. J Oral Rehabil 2008;35:
45–52. 

17. Yatani H, Studts J, Cordova M, Carlson CR, Okeson JP.
Comparison of sleep quality and clinical and psychologic
characteristics in patients with temporomandibular disor-
ders. J Orofac Pain 2002;16:221–228.

18. Pilowsky I, Spence ND. Pain, anger, and illness behavior.
J Psychosom Res 1976;20:411–416. 

19. Bihldorf JP, King SH, Parnes LR. Psychological factors in
headache. Headache 1971;11:117–127. 

20. Wollaars MM, Post MV, van Asbeck FWA, Brand N.
Spinal cord injury pain: The influence of psychologic fac-
tors and impact on quality of life. Clin J Pain 2007;23:
383–391.

21.   Schmidt JE, Carlson CR. A controlled comparison of emo-
tional reactivity and physiological response in masticatory
muscle pain patients. J Orofac Pain 2009;23:230–242.

22. Derogatis LR. Symptom Check List-90-R. Minneapolis:
National Computer Systems, 1979.

23. Kerns RD, Turk DC, Rudy TE. The West Haven-Yale
multidimensional pain inventory (WHYMPI). Pain
1985;28:345–356.

24. Buysse DJ. The Pittsburgh sleep quality index: A new
instrument for psychiatric practice and research.
Psychiatry Res 1989;28:193–213.

25. Weathers FW, Huska JA, Keane TM. PCL-C for DSM-IV.
Boston: National Center for PTSD – Behavioral Science
Division, 1991.

26. Derogatis LR, Savitz KL. The SCL-90-R and brief symp-
tom inventory (BSI) in primary care. In: Maruish ME (ed).
Handbook of Psychological Assessment in Primary Care
Settings. Mahwah, New Jersey: Lawrence Erlbaum
Associates, 2000:297–334.

27. Arrindell WA, Barelds DPH, Janseeen ICM, Buwalda FM,
van der Ende J. Invariance of SCL-90-R dimensions of
symptom distress in patients with peri partum pelvic pain
(PPPP) syndrome. Brit J Clinical Psychol 2006;45:
377–391.

28. Hardt J, Gerbershagen HU, Franke P. The symptom
check-list, SCL-90-R: Its use and characteristics in chronic
pain patients. Eur J Pain 2000;4:137–148.

243_Burris.qxp  7/6/09  2:56 PM  Page 251

© 2009 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO PART OF THIS ARTICLE 
MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Burris et al

252 Volume 23, Number 3, 2009

29. Riley JL, Zawacki TM, Robinson ME, Geisser ME.
Empirical test of the factor structure of the West Haven-
Yale multidimensional pain inventory. Clin J Pain 1999;
15:24–30.

30. Andreu Y, Galdon MJ, Durá E, et al. An examination of
the psychometric structure of the multidimensional pain
inventory in temporomandibular disorder patients: A con-
firmatory factor analysis. Head Face Med 2006;2:48–56.

31. Broderick JE, Junghaenel DU, Turk DC. Stability of
patient adaptation classifications on the multidimensional
pain inventory. Pain 2004;109:94–102.

32. Blanchard EB, Jones-Alexander J, Buckley TC, Forneris
CA. Psychometric properties of the PTSD checklist (PCL).
Behav Res Ther 1996;34:669–673.

33. Hu L, Bentler PM. Cutoff criteria for fit indexes in covari-
ance structure analysis: Conventional criteria versus new
alternatives. Struc Equation Model 1999;6:1–55.

34. Kline RB. Principles and Practice of Structural Equation
Modeling. New York: Guilford, 2005. 

35. Browne MW, Cudeck R. Alternative ways of assessing
model fit. Sociol Methods Res 1992;21:230–258.

36. Dworkin S, LeResche L. Research diagnostic criteria for
temporomandibular disorders: Review, criteria, examina-
tions, and specifications, critique. J Craniomandib Disord
1992;6:301–355.

37. de Leeuw R (ed). Orofacial Pain: Guidelines for Assess-
ment, Diagnosis, and Management. Chicago: Quintes-
sence, 2008.

38. Shore JH, Vollmer WM, Tatum EL. Community patterns
of posttraumatic stress disorders. J Nerv Ment Dis 1989;
177:681–685.

39. deLeeuw R, Studts JL, Carlson CR. Fatigue and fatigue-
related symptoms in an orofacial pain population. Oral
Surg Oral Med Oral Pathol 2005;99:168–174.

40. Harvey AG, Jones C, Schmidt DA. Sleep and posttrau-
matic stress disorder: A review. Clin Psychol Rev 2003;23:
377–407. 

41. Pitchot W, Herrera C, Ansseau M. HPA axis dysfunction
in major depression: Relationship to 5-HT (1A) receptor
activity. Neuropsychobiology 2001;44:74–77. 

42. Ehlert U, Gaab J, Heinrichs M. Psychoneuroendo-
crinological contributions to the etiology of depression,
posttraumatic stress disorder, and stress-related bodily dis-
orders: The role of the hypothalamus-pituitary-adrenal
axis. Biol Psychol 2001;57:141–152. 

43. Heim C, Ehlert U, Hellhammer DH. The potential role of
hypocortisolism in the pathophysiology of stress-related
bodily disorders. Psychoneuroendocrinology 2000;25:
1–35. 

44. Korszun A. Facial pain, depression, and stress: Connec-
tions and directions. J Oral Pathol Med 2002;31:615–619.

45. Rudy TE. Multidimensional Pain Inventory Version 3.1
User’s Guide. Pittsburgh: University of Pittsburgh, 2005.

46. Keane TM. Behavior therapy miniseries on posttraumatic
stress disorder: Current status and future directions. Behav
Ther 1989;20:149–153. 

47. Rabois D, Batten SV, Keane TM. Implications of biologi-
cal findings for psychological treatments of post-traumatic
stress disorder. Psychiatr Clin North Am 2002;25:
443–462.

243_Burris.qxp  7/6/09  2:56 PM  Page 252

© 2009 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO PART OF THIS ARTICLE 
MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


