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Background. Previous research has yielded inconsistent findings on the relationship between personality characteristics
and chronic pain. The present study examines measures of alexithymia, somatosensory amplification, attachment,
counterdependency, and emotional distress in 140 consecutive general medical outpatients seen in psychiatric consultation.
Methods. Forty-five subjects having no chronic pain (NP) were compared to 49 subjects with chronic pain restricted to
their back and/or extremities (BE) and with 46 subjects having pain involving other regions of the body (OP).
Results. Findings demonstrated marked counterdependency traits in the BE group relative to the other two groups. By
contrast, traits of alexithymia and somatosensory amplification, insecure attachment, and a high level of emotional distress
characterized the OP group. A multiple logistic regression model combining counterdependency and secure attachment
was 86% accurate in predicting BE (c=0.86). 
Conclusions. The study’s findings suggest that personality traits vary according to chronic pain location, although the
nature of the relationship still needs to be determined.

INTRODUCTION

Personality has been defined as an “enduring pattern of
perceiving, relating to, and thinking about the environment and
oneself” (1, p. 630). There has been little consensus on the
importance of personality on the development and mainte-
nance of chronic nonmalignant pain. A series of studies in the
1970s focused on the application of the Minnesota Multiphasic
Personality Inventory (MMPI). Correlations were discovered
between chronic pain and a certain MMPI profile, the so-called
Conversion V (2). But correlations with treatment outcome
have been mixed and there is evidence that the profile may
represent a nonspecific reaction to having a severe illness (3,4).

More recently, other personality traits, including
alexithymia, somatosensory amplification, attachment, and
counterdependency have been examined in chronic pain popu-
lations. Persons with alexthymia have difficulty identifying
and describing feelings, impoverishment of fantasy life, and
excessive preoccupation with physical symptoms and external
events (5). Although there is evidence that alexithymia is prev-
alent in chronic pain populations (6,7), there is also evidence

that alexithymic traits may be more related to emotional
distress than to chronic pain per se (8).

Somatosensory amplification refers to a tendency in some
persons to scrutinize their bodies for somatosensory input and
then amplify and misinterpret the sensation as representing a
pathological process (9). The concept of somatosensory ampli-
fication has been applied to the chronic pain population to
explain how maladaptive cognitions may lead to heightened
pain perception and disability (10). As with alexithymia, soma-
tosensory amplification is also influenced greatly by the degree
of emotional distress (11).

Attachment theory derives from infant research examining
the nature of the infant-mother bond and how that affects the
ability to form secure attachments with others as an adult (12).
Bartholomew and Horowitz (13) have created a 4-Category
Model of attachment style in adults based on whether individu-
als have a positive or negative view of themselves and other
people (see Figure 1). Preliminary studies of attachment style
in chronic pain populations have indicated that insecure attach-
ment is associated with greater pain, emotional distress, and
disability (14,15).
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The concept of counterdependency, as developed by
Gregory and Berry (16), describes a cluster of personality traits
characterized by denial of emotional distress and interpersonal
problems, strong work ethic, care-giving role identity, and
self-reliance. In a sample of patients referred to an outpatient
psychiatry consultation program, counterdependency traits
were strongly associated with the presence of chronic pain.
Remarkably, counterdependency was found to be independent
of psychiatric comorbidity and measures of emotional distress.

In a follow-up study employing a similar patient sample,
Gregory et al. (17) reported counterdependency differed
according to chronic pain location. Patients having chronic
pain restricted to their back and/or extremities scored higher on
a measure of counterdependency compared to those with
chronic pain that involved their abdomen, chest, head, and/or
pelvis. The latter group reported a higher level of emotional
distress.

The present study examines the interactions among the
above personality traits, chronic pain location, and emotional
distress. Based on the earlier study, the authors hypothesize
that subjects with pain restricted to their back and/or extremi-
ties will demonstrate counterdependency traits. Given that sub-
jects having pain in other locations tend to have greater
emotional distress, the authors hypothesize that this group will
demonstrate traits of alexithymia, somatosensory amplification,
and insecure attachment.

METHODS

Subjects

The location of the study was the general medicine clinic of
SUNY Upstate Medical University. One hundred and fifty
consecutive clinic patients who had been referred for outpa-
tient psychiatric consultation comprised the study population.
Ten patients were excluded from the study on the basis of having
a primary psychotic disorder (n=3), cognitive impairment

(n=2), or inability to complete questionnaires (n=5). Sources of
referral included the general medicine residents and attendings
providing care within the clinic. Approximately two thirds
(n=95) of the referrals suffered from chronic nonmalignant
pain, which is defined as daily pain for at least 6 months. Mean
duration of pain was 6.1 ± 5.4 years. Location of pain included
extremities (n=74), back (n=63), head (n=28), chest (n=10),
abdomen (n=16), and pelvis (n=7). Extremity pain was most
commonly due to radiation of chronic lower back pain into the
lower extremities (n=52). In general, the chronic pain patients
were characterized by multiple pain diagnoses and attributions,
often with poorly defined etiologies.

Measures

DSM-IV diagnoses and social, developmental, and occupa-
tional histories were obtained in semi-structured clinical inter-
views by board-certified psychiatrists (RG and JM) employing
a form devised by the authors. This form prompts the psychia-
trist to obtain important parts of the patient’s history, such as
childhood sexual or physical abuse, thereby ensuring that all
relevant information was gathered. For example, the form
states “history of childhood sexual abuse: yes/no” and the
examining psychiatrist circles either yes or no.

Patients referred for consultation are also routinely adminis-
tered a series of self-rated questionnaires before each inter-
view, including anxiety and depression subscales of the Brief
Symptom Inventory (BSI), the Twenty-Item Toronto
Alexithymia Scale (TAS-20), the Somatosensory Amplifica-
tion Scale (SSAS), the Counterdependency Scale (CDS), and
the Relationship Scales Questionnaire (RSQ).

The anxiety and depression subscales of the BSI were
employed as measures of emotional distress. The BSI is a
symptom checklist derived from the Hopkins Symptom Check-
list and has been shown to have good validity and reliability
(18).

The Toronto Alexithymia Scale and its two modified ver-
sions, the TAS-R and TAS-20, are currently the most com-
monly used and best researched measures of alexithymia
(19,20).

The SSAS was initially designed and validated to measure
somatosensory amplification in hypochondriasis (21). It has
since been widely applied to other patient populations.

The RSQ is a 30-item questionnaire designed to measure
attachment styles within the four-category model of adult
attachment (22). Patients rate how well each of the 30 state-
ments characterizes their reactions in close relationships. The
RSQ demonstrates convergent validity with other measures of
attachment and discriminant validity across the four categories
of attachment style.

The CDS is a questionnaire developed by Gregory and
Berry (16) based on the clinical observation that a large
number of chronic pain patients appeared to minimize emo-
tional distress; described idealized, shallow relationships with

Figure 1 4-Category model of adult attachment.
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stereotypical roles; and led overly productive lives until the
development of their pain syndrome. The CDS was designed to
capture these traits and was demonstrated to have construct
validity, internal consistency, and test-retest reliability.

Statistical Analysis

Upon approval from our Institutional Review Board, the
authors reviewed the medical records of the 150 patients. Data
regarding demographics, medical and psychiatric diagnoses,
psychosocial history, and questionnaires were entered into a
computer software program for analysis. Subjects were divided
into 3 groups for comparison, that is, subjects with no chronic
pain (NP); subjects with chronic pain that is restricted to the
back and/or extremities (BE); and subjects with chronic pain
that involves other locations (OP). Note that the OP group
included some patients with back and/or extremity pain who
also had pain in the head, chest, abdomen, or pelvis (n=25).
Their inclusion in the OP group was based on findings from a
previous study indicating that the psychological profile of
patients with multi-site pain (including back and extremities)
most closely matched other patients in the OP group, rather
than the BE group (17).

We first compared the three pain groups with respect to
demographics and co-morbidities using analysis of variance
(ANOVA). Where applicable, chi-square procedures were
used to assess categorical characteristics. One-way ANOVA
was also used to determine whether a uni-variate association
existed between the three pain groups and each psychological
outcome measure. In order to account for the bias inherent in
multiple statistical outcome comparisons, a conservative p-
value of 0.01 was chosen to assess the statistical significance
of differences in psychological measures between pain groups.

Multi-way ANOVA and ANCOVA procedures were uti-
lized to determine whether the uni-variate associations
remained after adjusting for significant (p<0.10) demographic
variables. With the exception of BSI-anxiety and depression,
the psychological measures did not substantially deviate from
normality. In addition to exploratory data analysis (e.g., stem
and leaf plots), normality was assessed using a formal statisti-
cal hypothesis test. Even though BSI-anxiety and depression
did not “pass” normality tests, the results of the non-parametric
Kruskal-Wallis test were very similar to the ANOVA results
hence verifying the fact that ANOVA is robust against depar-
tures from normality.

Propensity scores have been observed to reduce the poten-
tial bias inherent in observational studies where non-random
group assignment often occurs (23). For this reason, standard
multi-way ANOVA was not used when determining whether
or not pain location independently predicted each psychologi-
cal outcome. The propensity score for each patient is equal to
the probability of pain location (no pain vs. back/ext. vs. other
pain) and was calculated using a multi-nomeal logistic regres-
sion model that included main effects for each demographic

variable and significant interactions between the appropriate
main effects. Thus, five demographic variables were con-
densed into a single scalar variable, named the propensity
score, designated as the co-variate in an ANCOVA model.
Pain was defined as the grouping factor in this model.

Two sets of p-values are provided for assessing the associa-
tions between each psychological measure and pain. An initial
p-value is presented for the purpose of determining whether or
not each psychological measure on its own provides signifi-
cant information differentiating pain. The second p-value is a
result of the two-step propensity score method that reduces
bias due to confounding. 

In addition to determining whether an independent associa-
tion existed between pain and each psychological measure, we
developed a statistical model to predict whether a given patient
had BE or no pain based solely on the psychological measures.
We also developed a model to predict other or no pain, which
was different from the model used to predict BE pain. Binary
logistic regression was utilized to develop these models and to
produce probabilities of BE and OP. The discriminatory
strength of each of the two models for classifying patients with
regards to BE and OP was assessed using the C-statistic, which
is defined as the area under the receiver-operating characteris-
tic curve (24). Model calibration was assessed using the
Hosmer-Lemeshow goodness-of-fit statistic.

RESULTS

Most of the study subjects were Caucasian with a high
school education. Groups did not differ significantly from one
another in terms of age (p=0.263), education (p=0.335), or
marital status (p=0.127). However, subjects in the OP group
were more likely to be female (p=0.004) and tended more
towards an African-American ethnicity (p=0.044) than the
other two groups.

Psychiatric comorbidity was high, as would be expected
among patients referred for psychiatric consultation. Depres-
sive diagnoses were most common (52% of subjects), followed
by substance use disorders (31%). The OP group was some-
what more likely to be diagnosed with a mood disorder
(p=0.038). However, there were no statistically significant
differences between groups in rates of anxiety disorders
(p=0.402), personality disorders (p=0.354), and substance use
disorders (p=0.947).

There was a marked difference between groups in rates of
reported history of childhood sexual and/or physical abuse.
Forty six percent of subjects in the OP group reported a history
of sexual abuse, compared to 24% in the NP group and 6% in
the BE group (p<0.001). Subjects in the OP group also
reported a higher rate of childhood physical abuse (p=0.010).

Table 1 demonstrates marked differences among the groups
on measures of personality and emotional distress. Subjects in
the BE group were very counterdependent compared to the
other two groups. However, their scores on measures of
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alexithymia, somatosensory amplification, and emotional
distress were virtually identical to subjects with no chronic
pain. The association between back and/or extremity pain and
counterdependency continued to be significant (p<0.001) when
confounding variables (i.e., age) were adjusted for in multi-
variate analysis. By contrast, subjects in the OP group demon-
strated high levels of alexithymia, somatosensory amplification,
and emotional distress relative to the other two groups.

The attachment styles of the 3 groups are compared in
Table 2. Subjects in the BE group trended towards a relatively
secure attachment style characterized by low dependence
(high RSQ Self score). By contrast, subjects in the OP group
were likely to have an insecure attachment style characterized
by high avoidance (low RSQ Other score) and marked fearful-
ness. In multivariate analysis, these differences were largely
accounted for by differences in mood disorder and history of
childhood abuse.

In multivariate logistic regression models, a secure attach-
ment style and high counterdependency traits were the two
psychological factors that best predicted chronic pain
restricted to the back and/or extremities. The model has high
discriminatory strength (c=0.862) suggesting that the model

can distinguish between BE and NP/OP merely by utilizing
CDS and RSQ-secure scores. As shown in Figure 2, the model
predicts an 82% probability of chronic back and/or extremity
pain for subjects at the highest quintile on each of the two
measures. On the other hand, subjects scoring at the lowest
quintiles of these measures have less than a 10% chance of
having localized back and/or extremity pain. The model
provides good overall fit, as indicated by a nonsignificant
Hosmer-Lemeshow statistic (p=0.330)

By contrast, fearful attachment style and depression sever-
ity (as measured by the BSI) were the two psychological fac-
tors that best predicted other chronic pain locations. Whereas
depression severity followed a linear pattern (p=0.017) of
association with chronic pain location, RSQ-F scores fol-
lowed a quadratic pattern (p=0.002). As with the statistical
model for BEP, utilizing RSQ-F and depression severity
provides substantial discriminatory strength (c=0.78). Sub-
jects scoring at the highest quartile on both measures were
80% likely to have chronic pain in their chest, abdomen,
pelvis, or head. Our OP model also showed that the predicted
probabilities matched well against the observed probabilities
(p=0.253).

Table 1 Comparison of the 3 Patient Groups on Measures of Anxiety (BSI-A), Depression (BSI-D), Counterdependency (CDS), Somatosensory Amplification
(SAS), and Alexithymia (TAS-20)

Psychological measures are represented by the observed mean plus or minus the standard deviation. A p-value ≤ 0.01 suggests that at least two of the pain groups
differ with respect to the mean of the psychological measure. P-value1= type I error rate attained from the uni-variate ANOVA. P-value2= error rate using the pro-
pensity score as sole co-variate in the ANCOVA model.

Pain Location

Psychological Measure
No Pain 
(N=45)

Back/Ext. Only 
(N=49)

Other Sites 
(N=46)

P-value1 Adjusted 
P-value2

BSI-A 1.2 + 1.1 1.2 + 1.2 1.9 + 1.1 0.007 0.032
BSI-D 1.1 + 1.1 1.1 + 1.2 2.0 + 1.2 <0.001 0.002
CDS 2.2 + 0.8 3.1 + 0.5 2.4 + 0.6 <0.001 <0.001
SAS 1.6 + 0.7 1.5 + 0.7 2.0 + 0.7 <0.001 0.005
TAS-20 48.4 + 13.9 47.6 + 14.6 58.8 + 13.1 <0.001 0.003

Table 2 Comparison of the 3 Patient Groups on Measures of Attachment Style (RSQ)

Attachment measures are represented by the mean plus or minus the standard deviation. A p-value ≤ 0.01 suggests that at least two of the pain groups differ with
respect to the mean of the attachment style. P-value1= type I error rate attained from the uni-variate ANOVA. P-value2= error rate using the propensity score as
sole co-variate in the ANCOVA model.

Pain Location

Attachment Style Psychological 
Measure

No Pain 
(N=45)

Back/Ext. Only 
(N=49)

Other Sites 
(N=46)

P-value1 Adjusted 
P-value2

Secure 2.9 + 0.7 3.2 + 0.7 2.9 + 0.7 0.076 0.108
Preoccupied 2.8 + 0.8 2.6 + 0.7 2.7 + 0.8 0.303 0.438
Dismissive 3.2 + 0.7 3.3 + 0.6 3.6 + 0.7 0.030 0.075
Fearful 2.7 + .9 2.6 + 0.9 3.5 + 1.1 <0.001 <0.001
Self 0.5 + 1.8 1.3 + 1.6 0.3 + 1.8 0.012 0.033
Other -0.3 + 1.8 -0.1 + 1.7 -1.5 + 2.0 0.001 0.014
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DISCUSSION

The authors’ hypotheses were supported by the data. The
BE group was differentiated from the other groups by high
counterdependency traits. On the other hand, the OP group was
characterized by alexithymia, somatosensory amplification,
insecure attachment, and emotional distress.

The association between chronic back and/or extremity pain
and counterdependency remains a consistent finding across
studies (16,17). It is particularly striking that the presence of
two personality traits (counterdependency and secure attach-
ment) allowed accurate prediction as to whether or not a given
subject experienced back and/or extremity pain, regardless of
demographics, medical history, or psychiatric comorbidity.

However, the nature of the relationship between counterde-
pendency and chronic back and/or extremity pain is unknown
and requires further investigation. For instance, do differences
in medication regimes between groups mediate some of the
differences in observed personality measures? Are counterde-
pendent persons more likely to select more labor-intensive
occupations and so become prone to injury and pain? Because
of their self-reliance, do they tend to ignore pain when it occurs
and continue to work until permanent injury results? Or is the
explanation that emotional distress becomes repressed and
displaced into physical pain? An important future study will be
to evaluate whether premorbid counterdependency and attach-
ment traits can predict the development of chronic back and/or
extremity pain in persons at high risk.

It is important to note that the study has some limitations.
One is that the psychiatric diagnoses were obtained as part of
a clinical interview and a different examiner may have
obtained different diagnoses. Another limitation of our study
is that all of the subjects were referred for psychiatric
consultation, thereby pre-selecting a population having high
rates of psychopathology. It is therefore possible that our
results do not generalize to other chronic pain samples.
However, given that the correlation between counterdepen-
dency and chronic back and/or extremity pain in this study
was independent of psychiatric comorbidity and measures of
emotional distress, we anticipate that the results can be gen-
eralized. Nevertheless, research is needed to replicate the
findings in other samples.

The marked differences observed between the BE and OP
groups on measures of personality and emotional distress sug-
gest that there are specific subgroups within the chronic pain
population that require further definition and differentiation
from one another. Further research is indicated to investigate
how these subgroups differ in the biopsychosocial etiology,
treatment, course, or prognosis of their chronic pain syn-
dromes. Overall, the study highlights the importance of an
individualized approach to chronic pain management that takes
into account each patient’s unique personality and emotional
response.
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