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actors Associated With Depressed Mood in Chronic Pain
atients: The Role of Intrapersonal Coping Resources
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Abstract: The purpose of this study was to examine processes through which chronic pain can result
in depressed mood and to determine whether intrapersonal coping resources, namely high self-
esteem and optimism, affect these processes. We hypothesized that pain severity contributes to
depressed mood largely because pain interferes with involvement in important pursuits. We then
examined whether intrapersonal resources are directly associated with pain severity, interference,
and depressed mood and whether resources moderate associations between pain and interference or
between interference and depressed mood. Structured interviews containing psychometrically robust
measures were conducted with 141 outpatients of a university hospital–affiliated chronic pain center.
As predicted, interference mediated much of the association between pain severity and depressed
mood, and high resources were associated with less severe pain, less interference, and lower
depressed mood. The association between pain severity and interference was stronger for people
with high than people with low intrapersonal resources. The pattern of results that emerged from
this study illustrates that intrapersonal coping resources may affect chronic pain patients through a
variety of differentiated mechanisms. Pain severity appears to have greater adverse impact on the
activity of people who possess highly positive self-views and outlook, but these resources are also
associated with better emotional status.
Perspective: Pain had greater adverse impact on the activity of people with highly positive self-
views and outlook, but these coping resources were also associated with better emotional status.
Chronic pain sufferers with few resources may require different interventions than those with more
positive views of themselves and the world around them.
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eople who experience chronic pain are more de-
pressed on average than the general popula-
tion.2,23,26,37 However, in many studies, pain erodes

ood only when it interferes with important life do-
ains and affects a person’s ability to function.14,28,39,49

evins et al14,15 posit a model of “illness intrusiveness”
hereby pain hinders participation in activities that
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56
ere once enjoyed, reducing positive experiences and
ewards, and adversely affecting quality of life.
Coping resources represent an important category of

ariables that may influence adaptation to chronic pain.
f particular relevance are intrapersonal coping re-

ources such as self-esteem that foster control and mas-
ery, buffering individuals from the negative effects of a
hronic stressor.8,17,19 For chronic pain sufferers, high
elf-esteem is likely to be especially valuable because
hronic health conditions often threaten self-worth.33,46

eople with high self-esteem believe in their abilities and
trengths.6 Self-esteem has been linked to better adjust-
ent, lower depression, and less helplessness in people
ith a variety of health problems.16,17,32,45 Optimism is
nother intrapersonal coping resource that buffers the

mpact of negative events and is associated with less de-
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ression, greater well-being, and health benefits in nu-
erous populations.7,41,43,47,48 Optimists expect that the

uture will be positive, even if their current situation is
ot.40 Optimists use a variety of active coping strategies,
uch as problem-focused coping, positive reinterpreta-
ion, and seeking social support, which are associated
ith less distress and better adjustment.1,21,30,42

The impact of intrapersonal resources such as high self-
steem and optimism in people experiencing chronic
ain has received little attention. It is reasonable to ex-
ect that these resources might offer benefit to people
oping with pain. However, the intractability of chronic
ain may produce psychological conflict among those
ith a generally positive world view or positive self-per-

eptions. Holding beliefs that challenge actual experi-
nce results in an uncomfortable state of cognitive ten-
ion or dissonance18 that can have negative emotional
nd physiological sequelae. This may help to explain why
ptimism has sometimes been shown to produce unfa-
orable outcomes in people undergoing uncontrollable
r chronic stress (but not brief or controllable
tress).13,35,44 Similarly, although people with high self-
steem tend not to worry about personal failure because
hey do not expect it to happen, they show a more dra-
atic response to failure when it does occur than people
ith low self-esteem.4,5,9,31 Thus, self-esteem and opti-
ism may have benefits or disadvantages for chronic
ain patients, affecting their perceptions of pain, per-
eptions of its impact on them, their emotions, or asso-
iations among these. The purpose of the present study
as to differentiate these possibilities and examine var-

ous mechanisms by which intrapersonal resources may
nfluence pain severity, interference, or emotions. This
as done using a model reflecting the finding, elabo-

ated above, that the association between chronic pain
nd depressed mood is mediated by interference with
mportant life domains. We first confirmed the fit of this

odel. Then we examined whether intrapersonal re-
ources reduce pain severity, interference, or depressed
ood (main effects of resources). In addition, we exam-

ned whether intrapersonal resources affect the path-
ays between the variables in the model, which repre-

ent the ways in which pain results in depressed mood;
hat is, we examined whether resources influence the
ssociation between pain severity and interference, be-
ween interference and depressed mood, or between
ain severity and depressed mood (moderated media-
ion by resources). Because self-esteem and optimism are
trongly correlated and often have overlapping bene-
ts,36 we combined the 2 traits into a single intraper-

onal resources variable.

aterials and Methods

esearch Design and Procedure
The present study was part of a larger project examin-

ng physical and psychological factors in chronic pain pa-
ients. All study procedures and materials were approved
y an institutional review board. Participants were re-

ruited during a routine visit to a university hospital– s
ffiliated pain center that treats people with a wide va-
iety of pain complaints, including low back pain, pelvic
ain, and myofascial pain, stemming from a variety of
ources such as injury, arthritis, or other disease pro-
esses. Inclusion criteria for the larger project required
hat participants have a non–cancer-related chronic pain
ondition for a period of 6 months or longer, that they
isited the pain center on a regular basis, and that they
ould write for a duration of 20 minutes. Almost all pa-
ients who visited the pain center during the 4-month
eriod of data collection were approached and approx-

mately 80% of eligible patients agreed to participate.
ollowing provision of informed consent, study instru-
ents were administered in a structured interview last-

ng approximately 25 minutes that was conducted by a
rained research assistant. Thirteen participants were ex-
luded from study analyses due to missing data on critical
tudy variables; 9 participants were multivariate outliers
nd were removed to meet the assumptions of multivar-
ate normality, resulting in a sample size of 141.

articipants
The majority of participants were female (60%), which

epresents the gender distribution of patients attending
he pain center. Participants ranged in age from 22 to 70
ears of age (M � 46 � 8.2). The majority were white
89%) and approximately half were married or living
ith a partner as if married (53%). Socioeconomic status
f participants was heterogeneous, with approximately
wo-thirds reporting annual household income less than
50,000. Forty-two percent were high school graduates
nd 20% held college or advanced degrees.
The most common sources of pain (some participants
ad more than one source) was injury (55%), arthritis
27%), or another disease process (23%). Back pain was
articularly common, with 66% participants reporting
rimary or secondary back pain. The majority of patients
72%) were not working, and of these, 88% were not
orking because of pain.

easures

epressed Mood
The Center for Epidemiological Studies Depression

cale34 (CES-D) is a self-report measure of depressive
ymptoms that has been used extensively in medical pop-
lations, including patients with chronic pain.22,45 The
ES-D is a 20-item scale with statements such as, “In the
ast week I could not shake off the blues even with help
rom my family or friends.” Responses range from 0
rarely or none) to 3 (most or all of the time). Four items
re reverse-scored.

ain Severity and Interference
Pain severity and pain-related interference were mea-

ured by the Pain Severity and Interference subscales of
he West Haven-Yale Multidimensional Pain Inventory
MPI),29 a widely used self-report measure developed ex-
lusively for use with chronic pain patients.37,45 There is

ubstantial support for the reliability and validity of
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258 Pain, Intrapersonal Resources, and Depressed Mood
hese subscales, based on heterogeneous samples with a
ariety of pain complaints.29,45

The pain severity subscale of the MPI comprises 3 items
hat measure average levels of pain and suffering as well
s current levels of pain. The scale was modified with
ermission of its primary author by adding the phrase
during the last week” to each question. In addition, a
ourth question was added to the scale to assess severity
f pain during the previous day. Responses ranged from
(not at all severe) to 6 (extremely severe).
The interference subscale of the MPI consists of 10

tems that assess the degree to which pain interferes
ith family and marital relations, as well as work and

ocial activities. The scale was modified in 2 ways, with
ermission of its primary author. First, to specify a time
rame, the phrase “in the last week” was added to each
uestion. In addition, questions such as “how much has
our pain changed the amount of satisfaction you get
rom family-related activities?” was modified to read
how much has your pain interfered with the amount of
atisfaction you get from family-related activities?” For 9
tems, responses range from 0 (no interference) to 6 (ex-
reme interference). An additional item concerning cur-
ent work status uses a dichotomous response scale and
as therefore not included in analyses. In addition, con-
rmatory factor analysis indicated that 1 item assessing
njoyment of work did not load significantly and was
xcluded from further analyses.

ntrapersonal Resources
Dispositional optimism was measured with the revised

ersion of the Life Orientation Test.43 Participants rated
tems such as “I usually expect the best” and “I hardly
ver expect things to go my way” on a scale from 1
strongly agree) to 5 (strongly disagree). Four of the 10
tems are fillers and are not scored. Three items are re-
erse-scored.
Trait self-esteem was assessed with the use of the
osenberg Self-Esteem Scale,38 containing 10 items such
s “I feel that I have a number of good qualities,” includ-
ng 5 that are reverse-scored. Responses range from 1
strongly disagree) to 4 (strongly agree). An Intraper-
onal Resource variable was created by standardizing
nd then summing scores on the optimism and self-es-
eem scales, which, as expected, were highly correlated (r

.54, P � .01).

ata Analysis
Correlations and one-way ANOVAs were evaluated for

he existence of direct associations (“main effects”) of
esources with pain severity, interference, and depressed
ood. Next, structural equation modeling (SEM), using
mos 6.0 (SPSS, Chicago, IL), was used to examine
hether the association between pain severity and de-
ressed mood was mediated by interference and
hether intrapersonal resources moderated any of the
aths in this mediational model. As recommended when
sing SEM with latent variables, measurement models

hat define the relation between the latent variables �
unobserved variables) and their respective indicators
measured variables) were tested first.11 Goodness-of-fit
ndices, including �2, the Comparative Fit Index (CFI), and
he Root Mean Square of Approximation (RMSEA), were
omputed for each model. Modification indices were
sed to assess whether improvements in the model could
e made.11 To avoid atheoretical “model fitting,” crite-
ia were established a priori for modifying the measure-
ent models.11 If the CFI and RMSEA indicated that the
odel was a poor fit, meaningful and significant associ-

tions between the indicators and the latent variables
ere added 1 at a time. The model was then reevaluated
fter each modification. In the final stage of model test-
ng, we examined the structural model, which was com-
rised of associations between the latent variables.
SEM has many benefits, including reduction of mea-

urement error, enhanced power, and quantitative indi-
ators of model adequacy. However, because of the sta-
istical complexity and lack of consensus on testing
oderator effects by using continuous variables in

EM,20 we examined the hypothesized moderators by
onducting multiple group comparisons by using dichot-
mized variables. To examine the models with continu-
us variables, we repeated these analyses by using hier-
rchical multiple regression. Variables were first
tandardized by using SPSS 14.0, and interaction terms
ere computed by multiplying continuous variables. To
se the most conservative approach, we first examined a
odel containing all potential predictors of the criterion

ariable. Individual characteristics correlated with either
he predictors or dependent variable were entered first,
hen the hypothesized predictors, followed by the mod-
rator, and finally, all two-way interactions between
redictors and the moderator. Statistical significance for
ach parameter in the model was examined, and nonsig-
ificant parameters were removed. The model was then
etested without these.

esults

escriptive Statistics and Group
ifferences
Means, standard deviations, ranges, reliabilities, and

orrelations of study variables are presented in Table 1.
sing a stringent, well-accepted cutoff (CES-D � 27)
ased on previous research with chronic pain patients,22

ore than one-third (37%) of the sample exhibited clin-
cally significant levels of depression. In addition, slightly
ess than one-third (31.5%) had a score between 16 and
7, indicating mild depression.34 Correlations between
ll variables were in the expected directions. Two indi-
idual characteristics, age and gender, were correlated
ith pain severity, interference, or depressed mood and
ere therefore controlled in the regression analyses pre-
icting these variables. Younger participants had lower
esources (F [1, 139] � 3.9, P � .05) and greater depressed
ood (F [1, 139] � 5.20, P � .02) than older participants.
omen experienced significantly greater pain (F [1, 139]

9.27, P � .003) and more interference (F [1, 139] � 8.54,
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259ORIGINAL REPORT/Cannella et al
� .004) than men and were marginally more depressed
F [1, 139] � 3.00, P � .09).

tructural Equation Modeling
All variables were normally distributed with values of

kewness and kurtosis less than 1.0. Multivariate normal-
ty was assessed with Mardia’s coefficient and was less
han 2.0. After data screening, Mahalanobis distance in-
icated that there were no significant outliers.
Fit of the 3 measurement models was examined. The
ain severity latent variable, composed of 4 indicators,
as an excellent fit to the data [�2 (2) � .31, P � .86; CFI
1.00; RMSEA � .00 (CI � .00 to .09)]. The interference

atent variable had 8 indicators and also fit well [�2 (18) �
6.33, P � .57; CFI � 1.00; RMSEA � 0.00 (CI � 0.00 to
.07)]. Finally, the depressed mood latent variable was
ormed by creating 5 random parcels from the 20-item
cale and exhibited excellent fit [�2 (7) � 5.29, P � .63; CFI

1.00; RMSEA � .00 (CI � .00 to .09)].
To examine mediation as recommended,3 we first eval-
ated the direct association between pain severity and
epressed mood, controlling for age and gender. The
tandardized regression coefficient associated with this
ath was significant (� � .46, P � .001), and the model
as an excellent fit to the data [�2 (37) � 26.68, P � .90;
FI � 1.00; RMSEA � .00 (CI � .00 to .03)]. Gender made
o significant contribution to the model and was there-
ore dropped from further analyses. As illustrated in Fig
, when interference was introduced into the model, the
ath from pain severity to depressed mood was substan-
ially reduced (� � .21, P � .13) and no longer statistically
ignificant, consistent with mediation.
To investigate whether current pain independently in-
uenced these associations, we retested the model by
sing a 3-item latent pain variable with current pain as a

able 1. Correlations, Ranges, Means,
tandard Deviations, and Reliability of Study
ariables

VARIABLE 1 2 3 4 5 6

. Gender —

. Age .13 —

. Depressed Mood �.15 �.23† —

. Pain Severity �.25† �.04 .41† —

. Pain Interference �.24† �.08 .51† .66† —

. Intrapersonal
Resources

.03 .19* �.72† �.27† �.35† —

ange 22–70 2–53 1–6 1–6
ean 46.0 24.0 4.6 4.2

tandard Deviation 8.2 12.7 1.0 1.2
eliability
(Cronbach’s �)

.91 .85 .81

OTE. N � 141. Gender: 0 � female, 1 � male. Self-esteem and optimism
cores were standardized and then summed to create the Intrapersonal
esources variable.

P � .05.

P � .01.
eparate predictor of depressed mood. The model did s
ot fit as well [�2 (29) � 46.01, P � .02; CFI � .98; RMSEA
.06 (CI � .03 to .10)]. We therefore retained current

ain as 1 of the 4 indicators of the pain severity latent
ariable.
We then dichotomized intrapersonal resources at the
edian to create groups “high” or “low” in intraper-

onal resources. As shown in Table 2, people with low
esources were younger, experienced greater pain and
ore interference with daily functioning, and were sub-

tantially more depressed.
To test for moderated mediation, associations be-

ween predictors and outcome variables were estimated
eparately for the high and low resource groups. We
ollowed an organized procedure11 by testing for invari-
nce of each path in the structural model and then pro-
eeded to test for invariance of factor loadings compos-
ng each subscale. Results indicated that the path from
ain severity to interference was the source of variance.
he standardized regression coefficient associated with
his path for those with low intrapersonal resources was
� .34, P � .05 and for those with highest resources the

oefficient was � � .84, P � .001. The �2 difference test
as significant, indicating the existence of moderation

�2
diff � 4.42 (1), P � .05].

ierarchical Multiple Regression
The first set of regression analyses examined the pre-
iction of depressed mood, using continuous variables.

nterference (� � .34, P � .001) and intrapersonal re-

Depressed
Mood

Pain Severity

Interference

.74

Age

.36

.21

-.21

igure 1. Structural equation model indicating that pain-re-
ated interference mediates the association between pain sever-
ty and depressed mood after controlling for age [�2 (133) �
47.00, P � .19, CFI � .99; RMSEA � .03 (CI � .00 to .05)]. All
aths are significant (P � .05). To simplify presentation, mea-

ured indicators are not displayed.
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260 Pain, Intrapersonal Resources, and Depressed Mood
ources (� � �.61, P � .001) were significant predictors of
epressed mood (F [3, 137] � 69.43, P � .001). Confirm-

ng SEM findings, no other study variables, including in-
eraction terms, were significant predictors of depressed
ood.
Moderation analyses were conducted next. The first

et of analyses examining predictors of interference con-
rmed that pain severity (� � .35, P � .001) and intraper-

onal resources (� � �.20, P � .01) predicted interference
nd that resources moderated the association between
ain severity and interference (� � .28, P � .001, t [3, 137]
3.84, P � .001). The association between pain severity

nd interference was greater with increasing levels of
ntrapersonal resources. The effect size associated with
he interaction term (	R2 � .07) was of a magnitude
imilar to most interactions.12,20 Neither gender, age,
or other variables, including interaction terms, pre-
icted interference, corroborating SEM findings.

iscussion
Pain severity was strongly associated in this study with
epressed mood. As in prior research,14,28,39,49 this asso-
iation was largely explained by pain-related interfer-
nce that chronic pain sufferers experience in multiple
reas of their life. Quantitatively, approximately 80% of
he association between pain severity and depressed
ood was explained by interference (based on a reduc-

ion from .462 to .212, using standardized scores).
A primary aim of this study was to examine intraper-

onal coping resources—namely, self-esteem and opti-
ism—that might benefit people with chronic pain or

lternatively, burden them. We found several benefits of
hese coping resources. Chronic pain patients with
reater resources experienced less severe pain, less inter-
erence in their daily functioning, and were less de-
ressed than those with fewer coping resources. Intra-
ersonal resources were also associated with age: Older
atients were more optimistic and had higher self-es-
eem than younger pain patients.
Results also illustrate a potential disadvantage of high
ptimism and high self-esteem in the face of chronic
ain. Pain severity was more strongly associated with

nterference among people with highest intrapersonal
oping resources. Consistent with research indicating
hat people with high optimism respond poorly to
hronic stress13,35,44 and that those with high self-esteem
ave strong reactions when their expectations are dis-
onfirmed,6,9 the present findings suggest that people
ossessing greatest self-regard and a positive outlook

able 2. Mean Age, Pain Severity, Interference,
eviations) for Study Participants With Low an

AGE

ow intrapersonal resources 44 (7.3)
igh intrapersonal resources 47 (8.7)

F � 4.4, P � .05 F
ight be most burdened by pain because it conflicts with v
heir expectations. Such individuals’ investment in enjoy-
ble activities may be more deeply affected by their pain
han sufferers whose unfavorable expectations are con-
rmed by their daily experience.
The pattern of results that emerged from this study

llustrates that intrapersonal coping resources may affect
hronic pain patients through a variety of differentiated
echanisms. Pain severity appears to have greater ad-

erse impact on the activity of people who possess highly
ositive self-views and outlook, but these resources are
lso associated with better emotional status. However,
e cannot establish that these were causal relations. For
xample, associations between pain severity and de-
ressed mood may be bi-directional and dynamic.10,25,27

hat is, just as severe pain may erode emotional well-
eing and influence behaviors and perceptions, it is also
he case that emotions, perceptions, and behavior can
xacerbate pain.24,27 We did test alternative models and
ound, however, that depressed mood was not a signifi-
ant predictor of interference with daily activities in this
ample.
A limitation of this study is its reliance on self-report.
evertheless, such methods are vital for the assessment of
erceptions and emotional state. To overcome some of the
isadvantages of these methods, we used measures with
trong psychometric properties and administered them to
large, heterogeneous sample. The validity of these self-

eport measures has been well established by prior research
ith chronic pain patients.22,45

Identifying factors that affect the association between
hronic pain and emotional distress, and the particular
echanisms that explain this association, offers valuable

nsights for the development of interventions. For exam-
le, pain-related interference may be more amenable to
hange than pain itself. To alleviate depressed mood, it
ay be possible to design interventions that reduce the

mpact of pain on a person’s daily activities and social rela-
ionships. Similarly, understanding factors that may con-
ribute to the impact of chronic pain on emotional distress
nables clinicians to target the most vulnerable groups and
o determine whether particular methods of treatment
ay have more success for some people than others. Re-

ults of the present study suggest that chronic pain suffer-
rs with few intrapersonal coping resources may require
ifferent interventions than those who possess more posi-
ive views of themselves and the world around them. Nev-
rtheless, these findings require replication before they
an be confidently used to develop interventions.
People care deeply about their ability to be active, in-

d Depressed Mood (With Standard
igh Levels of Intrapersonal Resources

SEVERITY INTERFERENCE DEPRESSED MOOD

(0.8) 4.5 (0.9) 31.8 (11.0)
(1.2) 3.9 (1.4) 17.0 (9.9)
, P � .01 F � 9.0, P � .01 F � 70.3, P � .001
an
d H

PAIN

4.9
4.4
olved, and to go on with their lives despite chronic pain.
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his was illustrated not only by the data provided by par-
icipants in this study but also by their willingness to partic-
pate in research even while experiencing serious discom-
ort. This ability helps protect people from the harmful
motional consequences of unremitting pain. These find-
ngs confirm the value of treating both the physical and

sychological needs of chronic pain patients. s

tage renal disease. Pain 42:279-285, 1990
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