
Pain, 35 (1988) 129-140 
Elsevier 

129 

PAI 01302 

Chronic pain and depression: 
toward a cognitive-behavioral mediation model 

Thomas E. Rudy *, Robert D. Kerns * * and Dennis C. Turk * * * 
* Department of Anesthesiology and Center for Pain Evaluation and Treatment, University of Pittsburgh School of Medicine, Pittsburgh, 

PA ISZl3, * * West Hauen VA Medical Center and Yaie Universiiy School of Medicine, West Haven, CT 56516, and * * * Department 

of Psychiatry and Center for Pain Eval~tio~ and Treatment, University of Pitts~h School of Medicine, Pittsburgh, PA If213 (U.S.A.) 

(Received 23 February 1988, accepted 24 June 1988) 

s-m Although considerable attention has recently been devoted to explaining why depression is a frequent concomitant of 
chronic pain, iittle empirical work has been conducted to test predictions based on these models. The present study was designed to 
test a cognitive-behavioral mediation model of pain and depression that proposes perceived reduction in instrumental activities along 
with a decline in perceptions of control and personal mastery are necessary prerequisites for the development of depressive 
symptomatology in pain patients. According to this model, in contrast to alternative models, the presence of pain is not sufficient 
condition for the subsequent development of depression. This model was tested and confirmed through the application of structural 
modeling with latent variables. Specifically, the direct link between pain and depression was found to be non-significant, however, 
measures of perceived life interference and self-control were found to be significant intervening variables between pain and 
depression. These results provide the first empirical demonstration that psychological mediators may be involved in the development 
of depression secondary to chronic pain. The findings of this study are contrasted with single-factor models that postulate both 
chronic pain and depression as resulting from a common cause. 
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Introduction 

Depression has been documented as a frequent 
concomitant of chronic pain (see reviews by Turner 
and Roman0 [60]; Roy et al. f49]). Reports of the 
incidence of depression among pain patients have 
ranged from 10% [45] to 100% [58], however, the 
majority of studies report the coexistence of de- 
pression in over 50% of chronic pain patients 
sampled [e.g., 28,31,37,63]. Althou~ several theo- 

retical models have been developed to describe or 
explain the apparent relationship between these 
clinical problems, surprisingly little empirical work 
has been conducted to test the relationships pre- 
dicted by these models. 

Three general models for conceptualizing the 
relationship between chronic pain and depression 
have been proposed. Non-specific biological mod- 
els hypothesize that similar neurochemical mecha- 
nisms may be involved in both disorders. For 
example, abnormalities in the amount, turnover, 
or ratio of biogenic amines (e.g., catecholamines, 
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depressants in the treatment of chronic pain is 
often cited as providing preliminary support for 

these models (see reviews hy France et al. 1171; 

Lee and Spencer [34]). 

A second model has been described by Engel 

[ 121 and recently extended by Blumer and 

Heilbronn [7]. These authors suggest that chronic 

pain in the absence of demonstrable organic pa- 

thology should be viewed as a variant of depres- 
sive disease. To support this model, authors de- 

scribe the ‘pain-prone patient’ and cite reports 

that these patients manifest psychodynamic fea- 

tures similar to the ‘depression-prone’ individual 

[40,44]. Studies are also cited that report a higher 

than expected frequency of depression among rel- 
atives of a sample of pain patients [50], implying a 

genetic or learning basis for both disorders. This 

model has drawn considerable interest, but has 
been challenged as lacking empirical support 

[48,55]. Based on the results of the dexamethasone 
suppression test, France and his colleagues (16,181 
have criticized the validity of this model. They 
suggest that viewing chronic pain as a variant of 
depression may be an oversimplification. Most 

recently, Large [33] evaluated 50 consecutive pa- 

tients with chronic pain using DSM III nosology 

and also concluded that the case for viewing ‘pain 
proneness’ as a distinct psychobiological disorder 

could not be confirmed. 

Finally, depression has been frequently ex- 

plained as an understandable, even expected, sec- 

ondary reaction to a chronic and incapacitating 

physical condition [e.g., 20,521. A model integrat- 
ing behavioral [14,36] and cognitive [4,47] formu- 
lations of depression has been proposed to explain 
the development of depression as a reaction to 
pain among a subset of chronic pain patients 

[28,53,55]. Generally, this model hypothesizes that 
depression is a function of a sustained reduction 
in instrumental activities and a concomitant de- 
cline in important social rewards, as well as a 
decline in perceptions of control over rein- 
forcement contingencies and personal mastery. 

The basis for the cognitive-behavioral media- 

tion model comes from research on the contribu- 
tion of cognitive and behavioral factors involved 
in the pain experience. Empirical support for the 
role of maladaptive thinking as a mediating varia- 

ble has been reported by Lefebvre 1351, who dem- 
onstrated a high frequency of cognitive distortions 
among depressed pain patients. Non-depressed 
pain patients, however, did not demonstrate the 

presence of these cognitive distortions. Declines in 
social, recreational. vocational, and domestic ac- 

ttvities have long been documented to occur among 

chronic pain patients and have become a primary 

target in behaviorally oriented treatment programs 
[e.g.. 15,561. 

In the present paper, we assess a specific cogni- 

tive-behavioral model designed to predict the ex- 

tent or degree of depressive symptomatology 

among a heterogeneous sample of chronic pain 
patients (see Fig. 1). According to this model. the 

experience of chronic pain is an insufficient condi- 
tion for the development of depression. That is. 
the direct link between pain and depression should 

be small and minimally useful in accounting for 
the relationship between these two syndromes. 
Rather, the perceptions of significant declines in 
instrumental behavior and associated declines in 
life satisfaction, termed life interference, und lower 
perceptions of self-control, are hypothesized to act 

as necessary mediators or indirect links between 
the experience of pain and depressive symptoms. 

The methodology of structural modeling with 
latent variables (described below) is utilized be- 

cause it permits a direct test of the degree of 

congruence between data provided by chronic pain 

patients and the predictions made by the proposed 

cognitive-behavioral model. 

Method 

Subjects 
The participants in the study were selected 

from 127 consecutive referrals to the outpatient 
Pain Management Program at the West Haven, 
Connecticut VA Medical Center. Each referral 
was screened by examination of the patient’s 
medical record, physician consultation, and a brief 
interview with the patient. The inclusion criteria 
were: (a) duration of pain 6 months or longer, (b) 
chronic pain other than headache or related to 
cancer, and (c) no evidence of active psychosis or 
acute suicidal risk. 
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Of 127 patients screened, 100 patients met the 

above inclusion criteria and provided complete 

data. The mean duration of pain was 10.7 years 
(range 6 months-40.6 years). The nature of the 

primary pain syndrome was quite varied (e.g., 

trigeminal neuralgia, tendenitis, herniated disc, 
rheumatoid arthritis), with the largest group of 

patients (36%) reporting low back pain. The mean 
age of patients was 50.8 (S.D. = 14.5) 78% were 

male, 66% were currently married, 56% had had at 
least one pain-related surgery, 52% were receiving 
disability compensation, and 67% were taking pre- 

scribed analgesic medications. 

Measures 
Pain severity. Three measures were used to 

assess current pain intensity. These measures were 

(a) the total score of the Pain Rating Index from 

the McGill Pain Questionnaire [MPQTOTAL; 

43,573, (b) the Pain Severity Scale of the West 

Haven-Yale Multidimensional Pain Inventory 

[WHYMPI-Pain Severity; 291, and (c) the mean 
from 2 weeks of hourly self-monitoring of per- 
ceived pain intensity [PAINCARDS; 561. This 

self-monitoring of pain intensity was based on a 
procedure adapted from Budzynski et al. [9]. Pa- 

tients were instructed to keep hourly records of 
their levels of pain on a 6-point scale that ranged 
from 0, ‘no pain,’ to 5, ‘severe pain.’ For each 

patient, a mean hourly pain intensity rating was 
derived for all hours coded during the 2 week 
assessment period. 

Depression. Level of depressive symptomatol- 
ogy was measured by 2 standard instruments, the 
Beck Depression Inventory [BDI; 51 and the 

Depression Adjective Check List [DACL; 411. 

Interference. The amount of interference with 
life activities attributed by patients to pain was 
assessed with 3 scales from the WHYMPI [29]. 

These scales were the Social, Work, and Family 
Interference Scales (WHYMPI-Social, -Work, 

-Family), comprised of questions related to how 
much patients feel pain has affected their ability 
to participate in social and recreational activities, 
vocational activities, and family and domestic ac- 
tivities, as well as questions related to the amount 
of satisfaction that they derive from these activi- 
ties. 

Self-control. Patients’ perceptions of self-con- 
trol were measured by (a) items from the 
WHYMPI related to how much control they felt 

they had over their life during the past week 

(WHYMPI-Life Control), (b) how much they felt 

they had been able to solve their problems during 

the past week (WHYMPI-Problem Solving), and 

(c) the Internal Subscale from the Multidimen- 
sional Health Locus of Control [MHLC-Internal; 
611. 

In total, 11 measures were used. Previous psy- 

chometric analyses have indicated that each of 
these scales is reliable, with coefficient alphas 

greater than or equal to 0.70 and/or test-retest 

correlations of greater than or equal to 0.65. All 
summated scales and items were scored in the 

same direction, with higher scores indicating more 

depressive symptomatology, pain severity, per- 

ceived interference, and self-control. 

Procedure 
The scales used in this study were administered 

as part of a comprehensive assessment and treat- 

ment program offered by a hospital-affiliated out- 

patient pain clinic. Although the assessment in- 
struments were self-administered, the clinicians 

conducting the assessment were available to re- 
spond to patients’ questions. 

Data analysis 
The product-moment correlation matrix of the 

11 measured variables was used to conduct maxi- 

mum-likelihood structural modeling with latent 
variable procedures. The mathematical basis for 

these procedures is discussed by Joreskog [23] and 

good discussions of conceptual and technical is- 

sues are presented by Kenny [27] and Long [38,39]. 

The LISREL-V computer program [24] was 
used to obtain the maximum-likelihood estimates 

of all model parameters and a &i-square good- 
ness-of-fit statistic. A normed goodness-of-fit in- 

dex (A) suggested by Bentler and Bonett [6] was 
also computed. The delta index, which ranges 
from 0 to 1 (1 = the model completely explains the 
observed data), describes the degree of fit of a 
specific structural model relative to a given base- 
line. Although several types of baselines may be 
conceptually appropriate [6], the most frequently 



used is a null model that postulates no covariation 
among the variables. In terms of the present study, 

the null model hypothesis was that depressive 
mood, pain severity, interference. and self-control 

measures were rndependent. Thus. this index 

estimated the improvement in variance accounted 
for by our specific a priori pain and depression 

model over a null model that assumed there were 

no common factors or interrelationships. 

Sprc~ficutiorl o/ the c,ognitirlt~-hehur’iorcll mediu- 

tion model. Recent developments in the methodol- 

ogy of structural modeling with latent variables 
permit a direct test of the cognitive-behavioral 

mediation model of pain and depression described 

earlier. In contrast to the most popular form of 

‘causal’ modeling, path analysis. structural models 
within the framework suggested by Joreskog [23] 
embed factor analysis within the path-analytic 

tradition. A major strength of this approach is 
that multiple indicators can be used to separate an 
error-free latent variable from the measurement 

error present in each of the observed variables 
[42]. Thus, unlikely many statistical approaches 

that view single measures and dimensions as iden- 

trcal (e.g., multiple regresslon analysis), measurex 
within this framework nc) longer have to he pure 

indicators of theoretical variables because only the 
shared variance of measures within a dimension ix 

extracted. 

Structural modeling with latent variables con- 
sists of two portions that are estimated simulta- 

neously. One portion. the measurement model. 

specifies the relationships between the measured 

or observed variables (e.g.. scores on the BDI and 

DACL) and the latent (unobserved) variables (e.g., 

depressive symptomatology), the result of which is 
a set of factor scores. Thus, although conceptually 

Gmilar to the factor analytic approach. the mea- 

surement portion of a structural model is also 
confirmatory in that relationships between mea- 
sures and factors need to be defined (1 priori 

based on a theoretical rationale. 
The second portion, the structural-relations or 

path model, specifies the pattern of relationships 
or influences among the latent variables. If no 
directionality is hypothesized for these relation- 
ships, then the structural model represents a con- 

firmatory factor analytic model and, provided the 

Fig. 1. 

INTERFERENCE 

4 4 4 

Hypothesized cognitive-behavioral mediation latent variable structural model of chronic pain and depression. 
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measures or solution have been standardized, the 

coefficients between the latent variables are inter- 
preted as correlations. If directionality or causal 

influences are specified among the latent varia- 

bles, then the resulting parameters are regression 
coefficients. A further strength of this methodol- 

ogy is that a particular structural model can be a 

combination of h~othes~ed causal links, non- 
causal links, or no links at all between latent 

variables. 
The structural model used to test the 

cognitive-behavioral mediation model of pain and 

depression is displayed in Fig. 1. For the measure- 
ment portion of this model, 4 factors or latent 

variables were hypothesized - Pain, Interference, 

Self-Control, and Depression. These factors are 

shown as circles in Fig. 1. The boxes in Fig. 1 
indicate that the Pain Severity, Life Interference, 

and Self-Control factors were each operationalized 

with 3 measured variables and that 2 measures 

were used to operationalize the Depression factor. 
The factor loadings are shown as arrows originat- 

ing at factors and pointing toward the measured 
variables. The other set of unidirectional arrows 

pointing toward measured variables denote the 
unique, residual variance (e.g., measurement error) 
for each observed variable. 

The structural-relations portion of this model is 
shown in Fig. 1 as unidirectional arrows originat- 

TABLE I 

ing at one latent variable and pointing at another 
latent variable. As displayed in Fig. 1, Pain Sever- 
ity, based on cognitive-behavioral theories of de- 

pression, was hypothesized to lead to increases in 

Life Interference, which in turn should increase a 

patient’s level of depressed mood. Pain Severity 

was also predicted to have an inverse affect on a 

patient’s perceived Self-Control in that, as a result 
of this decline in Self-Control, it should increase a 

patient’s level of depressive symptoms. 

To summarize the structural relationships de- 
picted in Fig. 1, we hypothesized that the regres- 

sion coefficients between Pain and Interference 
and between Interference and Depression should 

both be positive, and that the coefficients between 

Pain and Self-Control and Self-Control and De- 

pression should both be negative. Additionally, 

although a direct link between Pain and Depres- 

sion is shown in Fig. 1, we hypothesized that this 

link would not be significantly different from zero. 

In other words, our prediction was that pain, in 

and of itself, would not be a sufficient condition 

to predict depressed mood. 

Results 

The means, standard deviations, coefficients of 
kurtosis, and product-moment correlations for the 

MEANS, STANDARD DEVIATIONS, COEFFICIENTS OF KURTOSIS, AND PRODUCT-MOMENT CORRELATIONS FOR 

THE MEASURED VARIABLES 

Scale 1 2 3 4 5 6 7 8 9 10 11 

1. BDI 

2. DACL 

3. PAINCARDS 

4. MPQTOTAL 
5. WHYMPI-Pain Severity 

6. WHYMPI-Work 

7. WHYMPI-Social 
8. WHYMPI-Family 
9. WHYMPI-Life Control 

10. WHYMPI-Problem Solving -0.53 -0.41 - 0.03 -0.14 -0.28 -0.11 
11. MHLC-Internal 

Mean 14.26 13.41 2.63 0.39 3.60 3.95 4.26 3.00 3.68 3.61 22.83 
S.D. 8.78 5.37 1.09 0.20 1.16 1.50 1.59 1.45 1.78 1.68 6.32 
Kurtosis 1.56 1.67 2.01 2.40 2.35 1.55 1.95 2.85 1.84 1.99 2.34 

Note. Correlations > 0.19 or Q -0.19 are significant at or below the 0.05 level, 



measured variables used in this study are shown in 
Table I. As can be seen, all correlations among the 

indicators for each of the 4 latent variables (en- 

closed with triangles in Table I) were statistically 
significant. The summary statistics displayed in 

Table I indicated that approximately 50%) of these 

pain patients reported at least moderate levels of 

depressive symptomatology and pain (scores above 

the midpoints on pain severity scales). Addition- 

ally, the coefficients of kurtosis contained in Table 

I indicate that none of these measures displayed a 

kurtose distribution, which can seriously affect the 

maximum-likelihood estimators and significance 

testing used in structural modeling with latent 

variables approaches [8]. 
The correlation matrix for the measured varia- 

bles (Table 1) was used to test the cognitive-behav- 
ioral model of pain and depression depicted in 

Fig. 1. The overall chi-square goodness-of-fit sta- 
tistic indicated that this model had a satisfactory 

level of statistical fit to these data, x2 (39) = 49.59, 
P = ns. Additionally, the Bentler-Bonett [6] 

normed index. with the null model employed as 

the baseline. was computed to be 0.91. Thus, the 

goodness-of-fit indices demonstrated that not onlh 
did the cognitive-behavioral model statistically fit 
these data, but also explained a substantial pro- 
portion of the total covariation among the ob- 
\erved measures. 

The parameter estimates (factor loadings) and 
standard errors for the measurement portion of 
this structural model are shown in Table II. Ex- 

amination of this table indicated that the Pain. 

Self-Control. Interference. and Depression con- 

structs (latent variables) were adequately oper- 

ationalized by the measured variables because (a) 
all factor-loading estimates were statistically sig- 

nificant and (b) the correlations between a mca- 
aured variable with its latent construct were high. 

Thus, based on the loadings displayed in Table II, 
we could infer that our hypothesized factors were 
measured appropriatelv by the indicators em- 

ployed. 
The estimates for the structural-relations por- 

tion of the cognitive-behavioral mediation model 

are presented in Table III. The standardized re- 
gression coefficients are also shown and are analo- 

gous to standardized regression coefficients in path 

TABLE II 

PARAMETER ESTIMATES AND STANDARD ERRORS FOR THE MEASUREMENT PORTION OF THE COGNITIVE-BE- 

HAVIORAL PAIN AND DEPRESSION STRUCTURAL MODEL 

Measure 

PCUn 

WHYMPI-Pain Severity 

PAINCARDS 

MPQTOTAL 

Intrrfrrencr 
WHYMPI-Social 

WHYMPI-Work 

WHYMPI-Family 

Self-Control 
WHYMPI-Problem Solving 

WHYMPI-Life Control 

MHLC-Internal 

Unstandardized loading 

1.000 ‘I 

0.644 ** 

0.568 * * 

1.000 a 

0.936 * * 

0.796 ** 

1.000 “ 

0.880 ** 

0.365 * 

SE. Standardized loading 
-.___ 

0.000 ‘I (I.888 

0.116 0.572 

0.1 19 0.504 

0.000 “ 0.885 

0.108 0.828 

0.11 1 0.704 

0.000 .+ 0.898 

0.12s 0.790 

0.124 0.327 

&pres.rwn 
BDI 1.000 d 0.000 “ 0.774 

DAC’L 0.681 * * 

’ Parameter fixed at indicated value during estimation. 

* P<O.Ol; ** P<O.OOl. 

0.169 OS27 



135 

TABLE III 

PARAMETER ESTIMATES AND STANDARD ERRORS FOR THE STRUCTURAL-RELATIONS PORTION OF THE 

COGNITIVE-BEHAVIORAL PAIN AND DEPRESSION STRUCTURE MODEL 

Dependent latent Independent latent variable 

variable I II III IV 

Unstandardized coefficients a 

I. Pain 

II. Interference 

III. Self-Control 
IV. Depression 

0.63 (0.11) * * 

- 0.31 (0.12) * 
-0.13 (0.15) 

Standardized coefficients a 

0.29 (0.14) * - 0.66 (0.12) * * 

I. Pain 

II. Interference 

III. Self-Control 

IV. Depression 

0.64 

-0.31 

-0.13 0.33 - 0.76 

Inter-factor correlations 

I. Pain 1.00 

II. Interference 0.64 1.00 

III. Self-Control - 0.31 -0.20 1 .oo 

IV. Depression 0.30 0.39 - 0.78 1.00 

Note. Numbers in parentheses are standard errors. 

’ Regression coefficients fixed at zero are not shown. 

* P < 0.01; * * P i 0.001. 

analysis. These standardized coefficients indicate 
the relative magnitude of the direct effects be- 

tween the different latent variables. In terms of 
Fig. 1, these coefficients are the values attached to 
the unidirectional arrows originating at one latent 

variable (circle) and pointing toward another. As 

displayed in Table III, all hypothesized regression 
coefficients among the latent variables were statis- 

tically significant except the direct path between 

the Pain and Depression factors. As predicted by 
the cognitive-behavioral mediation model, the 

coefficients linking Pain with Interference and 
Interference with Depression were in the positive 
direction. Also, as predicted, the coefficients link- 
ing Pain with Self-Control and Self-Control with 
Depression were found to be negative. To sum- 
marize, these findings indicated that increases in 
Pain Severity significantly predicted both in- 
creases in Life Interference and decreases in per- 
ceived Self-Control, which together significantly 
predicted an increase in depressive symptomato- 

logy. 

Assessing the explanatory power of the cognitive-be- 
havioral mediation model 

Although the cognitive-behavioral mediation 
model of pain and depression was confirmed by 

the obtained data, several additional statistical 

indices helped to establish the overall quality or 

explanatory power of this model. They were (a) 
the coefficient of determination and (b) the total 

‘causal’ effects of Pain and Depression. Taken 

together, these indices allowed us to assess how 
well the cognitive-behavioral mediation model ex- 

plained the relationship between pain and 
depressed mood. 

In classical regression theory, the coefficient of. 
determination is defined as the percentage of the 
variation in the dependent variable that is ex- 
plained by the regression. Because the primary 

purpose of the present study was to clarify the 
relationship between pain and depressive symp- 
tomatology in chronic pain patients, we were most 
concerned with how much variance in the Depres- 

sion factor could be accounted for by the Pain, 



Interference, and Self-C’ontrol factor. The 

LISREL program indicated that 68.1? of the vari- 
ancc in the Depression Factor could be accounted 

for by employing these three factors as predictors. 
Further. the residual variance for this structural 

equation was found to be non-significant, { = 0.19. 
SE. -= 0.13. 2 = 1.45. Thus. although additional 

predictors of depressed symptomatology in pain 
patients could be hypothesized. the Pain Severity, 

Interference, and Self-Control factors appeared to 

be sufficient predictors of the Depression factor. 
The correlation between 2 latent variables in a 

structural model can be decomposed into 2 basic 

components. These are (a) total ‘causal’ effects. 
which are composed of both direct and indirect 

effects and (b) unanalyzed association or ‘spuri- 
ousness.’ In terms of the present study. we were 
particularly interested in assessing the degree to 
which the cognitive-behavioral mediation model 

accounted for the correlation between the Pain 

and Depression factors. 
The latent variable correlations are presented in 

Table Ill. The product-moment correlation be- 
tween the Pain and Depression factors was com- 

puted to be 0.30. Using an option provided in the 

LISREL program. the total ‘causal’ effect of pain 

on Depression was calculated to be 0.26. This 

suggests that only a small component (0.04) of the 

total correlation between Pain and Depression 
was not explained by the cognitive-behavioral 

model. Thus, rather than being spuriously related 
to the Depression and Pain factors, the Self-Con- 
trol and Interference factors appear to be inter- 

vening variables that accounted for a large pro- 
portion of the association between the Pain and 

Depression factors. 
Although implicitly contained in the LlSREL 

results reported above, it can also be demon- 
strated that the Self-Control and Interference fac- 

tors are, indeed, intervening variables by examin- 
ing partial correlations among the factors. Based 

on path-analytic models originally proposed by 
Simon [51], if the Self-Control and Interference 
are truly intervening variables between Pain and 
Depression, then the partial correlation between 
Pain and Depression, controlling for Self-Control 
and Interference. should be approximately zero. 
This statistical condition was confirmed, the corre- 

lation between the Pain and Depression factors 
controlling for the effects of Self-Control wab 
found to be 0.06. and the correlation between Pain 
and Depression controlling for Interference wab 
0.05. 

Discussion 

The results of this study provide initial support 
for a cognitive-behavioral mediation model of de- 

pressive symptomatology among chronic pain pa- 
tients. Specifically, this model predicted that the 

direct relationship between pain and depressed 
mood would be non-significant and that the cog- 

nitive appraisal variables of perceived interference 
and lack of self-control would be significant medi- 
ators of the pain-depression relationship. Con- 

sistent with many other studies [e.g.. 31,371, the 
prevalence of significant levels of depressed mood 
among chronic pain patients was present in ap- 

proximately 50% of our sample. Although a Pear- 
son correlation revealed a modest yet significant 

association between pain and depressive symp- 
tomatology (r = 0.30), through the use of struc- 

tural modeling we were able to determine that the 

direct link between pain and depression was not 

significant, rather, the association between pain 
and depression was significantly mediated by per- 
ceived interference and lack of self-control. The 

structural equation that consisted of pain, per- 
ceived interference, and perceived lack of self-con- 
trol accounted for over 68% of the variance in 
depressed mood. 

The results described provide the first direct 
empirical demonstration that psychological media- 

tors may be involved in depressive symp- 
tomatology among chronic pain patients. The cog- 
nitive-behavioral model tested can be contrasted 
with Blumer and Heilbronn’s [7] ‘pain-prone’ 
model. Blumer and Heilbronn proposed that the 
prevalence of depression among chronic pain pa- 
tients is based on a predisposition among certain 
individuals to develop chronic pain as a manifes- 

tation of an underlying depression. More specifi- 
cally, their model would predict that pain and 
depression measures should be highly correlated. 
The data presented in this paper are contrary to 
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what would have been predicted from the view of 
pain-proneness as a distinct psychobiological en- 
tity as proposed by Blumer and Heilbronn. 

An alternative single-factor model, derived from 
biological investigations, has been proposed by 
Ward et al. [62]. These investigators hypothesized 
that imbalances in CNS biogenic amines may 
produce depression as well as modulate pain per- 
ception. These imbalances may also either directly 

or indirectly affect endogenous opioid production 
(e.g., /3-endorphins), known to have pain-modulat- 
ing functions and potential involvement in depres- 

sion [19]. This model also predicts that measures 
of pain and depression should be highly corre- 

lated. The results of the present study failed to 
provide support for either of the single-factor 

models described above, as the direct association 

between pain and depression was shown to be 
non-significant. Nonetheless, it is possible that 

biochemical or pre-existing psychological factors 
may be associated with the experience of pain in a 
subset of chronic pain patients. 

Our cognitive-behavioral mediation model sug- 
gests that depressed mood among chronic pain 

patients can be parsimoniously explained by pa- 
tients’ appraisals of the degree to which pain 
interferes with important areas of functioning and 

perceptions of self-control. Adapting Lewinsohn’s 
[36] behavioral model of depression, chronic pain 
patients may be expected to become depressed as 
they experience declines in response-contingent 

reinforcement associated with declines in the 
frequency and range of instrumental activities. 

Thus, as patients leave the work place, withdraw 

from social and recreational activities, and limit 
their activities in the home and with their families, 

they may be expected to experience declines in the 
level of contingent rewards in their lives. 

As attempts at pain relief fail and as efforts to 

continue or resume activities are unsuccessful, it is 
understandable that perceptions of helplessness 
and reduced self-control evolve. Cognitive models 
of depression emphasizing the importance of attri- 
butions of helplessness [l] and reduced self-con- 
trol [47] have been articulated and supported em- 
pirically. Results of the present study support the 
idea that a relatively global perception of lowered 
self-control may be an important mediator of the 

development of depression among chronic pain 
patients. Furthermore, the appraisal of self-con- 
trol was found to be relatively independent of the 
appraisal of pain interference, suggesting that each 
variable should continue to be examined for its 

theoretical as well as clinical significance. Rehm’s 

[47] adaptation of Kanfer’s [25] self-control model 
may prove useful in further understanding the 
relationship between self-control and depression. 

Specifically, to what extent do pain patients 
manifest deficits in self-monitoring, self-evalua- 
tion, or self-reinforcement related to their ap- 

praisals of their pain and events in their lives and 

to what extent do these specific deficits contribute 

to the experience of depression? 

It is important to note that not all pain patients 
report significantly reduced activity levels or di- 

minished satisfaction with their lives. Several al- 

ternative reasons for patients’ reports must be 
considered. First, some of these patients may be 
accurately reporting that their level of participa- 

tion in and satisfaction with various aspects of 

their lives has not changed as a function of pain. 
Other patients may in fact have realized declines 

in one or more areas (e.g., disability, retirement), 
but may have compensated for these changes by 
developing new sources of reinforcement (e.g., im- 

proved family relationships). Alternatively, pa- 
tients may objectively demonstrate declines in their 
behavioral repertoire, but continue to perceive 

themselves as functioning at an acceptable level. 
Thus, they may maintain the ‘illusion of control 

[32]. Although it may prove useful to distinguish 

among these and other alternatives by means of 

direct behavioral analysis, the theoretical and 

clinical utility of patients’ reports of their subjec- 
tive experience of the pain problem and its impact 

on their lives cannot be underemphasized [54,56]. 
Indeed, results of the present study suggest that 
additional inspection of patients’ idiosyncratic ap- 

praisals of their pain problem and its effects may 
prove to be extremely important in the evaluation 

and treatment of coexisting depression [53]. 
Several potential limitations of this study should 

be acknowledged. The measures of depressive 
symptomatology employed were based on well- 
established, but nonetheless self-report measures 
(BDI and DACL). However, the BDI has been 



shown to he significantly correlated (r = 0.80) with 
other diagnostic criteria of depression based on 

interviews {e.g., 131, and both the BDI and DACL 

have been found to be significantly correlated (all 

rs :> 0.65) with the DSM III criteria for major 

depression [ 10,601. Future research should confirm 

the relationships identified in the present study by 
cross-validating the findings with additional mea. 

sure?; of depression. 

A second potential limitation of these results 
concerns the sample of patients included in the 

study. The majority of patients in this study were 
patients at a Veterans Ad~nistration Medical 

Center. It might he argued that this sample is 
atypical and not representative of the more gen- 
eral population of pain patients. In a recent study. 
however, Holzman et al. [22] demonstrated that 
pain patients at 2 typical VAMCs were not signifi- 

cantly different from pain patients at 2 non-VA 
hospitals on any demographic or treatment vari- 

ables with the exception of gender. Demographic 

and pain-related data from the present sample 
indicate that the subjects in this study appear to 

be comparable to other pain patients [e.g.. 11,261. 

.A third limitation of these results is that al- 
though path analysis and other structural model- 
ing approaches are often employed to assess 

‘causal’ relationships, the data most frequently 
employed are based on concurrent correlational 

findings. Thus, strictly speaking the results of this 
study cannot be used to conclude that higher 
levels of pain ‘caused’ increased perceptions of life 

interference and decreased perceptions of self-con- 
trol that together then ‘caused’ the development of 
depressive symptomatology. The structural mod- 
eling methodology employed, however, does allow 
the investigator to test the plausibility of compet- 
ing theoretical models with the potential to dem- 

onstrate the inadequacies of some theories [42]. 

Although longitudinal structural modeling with 
latent variable approaches [e.g., 2,3] may be useful 
in more directly assessing the causal relationships 
between chronic pain and depressive symp- 
tomatology, ethical considerations (withholding 
treatment for a sufficiently long period of time for 
a large number of patients) makes this type of 
methodology prohibitive in clinical settings. 

The results of this study are consistent with a 

c~)gititive-beh~vi~~ral formulation of depression 
that emphasizes patients’ appraisal of their current 
iifc situation. This perspective has important irn- 

plications for both assessment of and interven- 

tions with chronic pain patients as it emphasizes 

the need to assess and directly address psychologi- 
cal variables, specifically patients’ perceptions of 

their plight, in addition tc) attention to physiologi- 

cal factors [54]. A comprehensive cognitive-behav- 

ioral approach for the treatment of chronic pain 

patients has been described by Turk et al. 1561. 
Kesults from clinical studies with heterogeneous 
samples of pain syndromes (e.g., headache. low 
back pain, and arthritis) support the efficacy of 
this approach in treating pain patients [e.g., 

21.30,46.59]. Despite the interest in employing 
cognitive-behavioral treatments with pain pa- 
tients, few attempts have been made to test the 
theoretical rationale of these interventions for 

chronic pain. The present study provides pre- 
liminary support for the theoretical model upon 
which cognitive-behavioral interventions for chro- 

nic pain are predicated. Additional research is 
needed to provide further support for the assump- 

tions implicit in cognitive-behavioral models of 

pain treatment. 

Acknowledgements 

Preparation of this article was supported in 
part by grant ARNS38698-01 from the National 

Institute of Arthritis and Musculoskeletal and Skin 
Diseases and grant DE07514-02 from the National 
Institute of Dental Research to the first and third 
authors, and by a Veterans Ad~nistration Merit 

Review Grant to the second author. 

References 

Abramson, L.Y., Seligman, M.E.P. and Teasdale, J.. 

Learned helplessness in humans: critique and reformula- 

tion, J. Abnorm. Psychol., 87 (1978) 49-74. 

Aneshensel, C.S. and Huba, G.J., Depression, alcohol use, 

and smoking over one year: a four-wave longitudinal causal 

model, J. Abnorm. Psychol., 92 (1983) 134-150. 

Aneshensei, C.S., Frerichs, R.R. and Huba, G.J.. Depres- 
sion and physical illness: a multiwave, nonrecursive causal 

model, J. Hhh Sot. Behav., 25 (1984) 350-371. 



139 

4 Beck, A.T., Depression: Clinical, Experimental, and Theo- 
retical Aspects, Hoeber, New York, 1967. 

5 Beck, A.T., Ward, C.H., Mendelson, M., Mock, J. and 
Erbaugh, J., An inventory for measuring depression, Arch. 
Gen. Psychiat., 4 (1961) 561-571. 

6 Bentler, P.M. and Bonett, D.G., Significance tests and 
goodness of fit in the analysis of covariance structures, 
Psychol. Bull., 88 (1980) 588-606. 

7 Blumer, D. and Heilbronn. M., Chronic pain as a variant of 
depressive disease: the pain-prone disorder, J. Nerv. Ment. 
Dis., 170 (1982) 381-406. 

8 Browne, M.W., Asymptotically distribution-free methods 
for the analysis of covariance structures, Br. J. Math. 
Statist. Psychol., 37 (1984) 62-83. 

9 Budzynski, T.H., Stoyva, J.M., Adler, C.S. and Mullaney, 
D.J., EMG biofeedback and tension headache: a controlled 
outcome study, Psychosom. Med., 35 (1973) 484-496. 

10 Burkberg, J., Penman, D. and Holland, J.C., Depression in 
hospitalized cancer patients, Psychosom. Med., 46 (1984) 
199-212. 

11 Chapman, S.L., Brena, S.F. and Bradford, L.A., Treatment 
outcome in a chronic pain rehabititation program, Pain, 11 
(1981) 255-268. 

12 Engel, G.L., ‘Psychogenic’ pain and the pain-prone patient, 
Am. J. Med., 26 (1959) 899-918. 

13 Feighner, J.P., Robins, E., Guze, S.B. et al., Diagnostic 
criteria for use in psychiatric research, Arch. Gen. Psychiat., 
26 (1972) 57-63. 

14 Ferster, C.B., A functional analysis of depression, Am. 
Psychol., 28 (1973) 857-870. 

15 Fordyce, W.E., Behavioral Methods for Control of Chronic 
Pain and Blness, C.V. Mosby, St. Louis, MO, 1976. 

16 France, R.D. and Krislman, K.R.R., The dexamethasone 
suppression test as a biological marker of depression in 
chronic pain, Pain, 21 (1985) 49-55. 

17 France, R.D., Houpt, J.L. and Ellinwood, E.H., Ther- 
apeutic effects of antidepressants in chronic pain, Gen. 
Hosp. Psychiat., 6 (1984) 55-63. 

18 France, R.D., Krishnan, K.R.R., Houpt, J.T. and Maltbie, 
A.A., Differentiation of depression from chronic pain using 
the dexamethasone suppression test and DSM-III, Am. J. 
Psychiat., 141 (1984) 1577-1579. 

19 Hameroff, S.R., Cork, R.C., Scherer, K., Crago, B.R., Neu- 
man, C., Womble, J.R. and Davis, T., Doxepin effects on 
chronic pain, depression and plasma opioids. J. Clin. Psy- 
chiat., 43 (1982) 22-27. 

20 Hendler, N., Depression caused by chronic pain, J. Clin. 
Psychiat., 45 (3, Sec. 2) (1984) 30-36. 

21 Holroyd, K.A.. Andrasik, F. and Westbrook, T., Cognitive 
control of tension headache, Cogn. Ther. Res., 1 (1977) 
121-133. 

22 Holzman, A.D., Rudy, T.E., Gerber, K.E., Turk, D.C., 
Sanders, S.H., Zimmerman, J. and Kerns, R.D., Chronic 
pain: a multiple setting comparison of patient characteris- 
tics, J Behav. Med., 8 (1985) 411-422. 

23 Joreskog, K.G., Structural analysis of covariance and corre- 
lation matrices, Psychometrika, 43 (1978) 443-477. 

24 Joreskog, K.G. and Sorbom, D., LISREL V: Analysis of 

Linear Structural Relationships by Maximum Likelihood 
and Least Squares Methods, International Educational 
Services, Chicago, IL, 1981. 

25 Kanfer, F.H., elf-reg~ation: research issues and specula- 
tions. In: C. Neuringer and J.L. Michael (Eds.), Behavior 
Modification in Clinical Psychology, Appleton-Century- 
Crofts, New York, pp. 178-220. 

26 Keefe, F.J., Block, A.R., Williams, R.B. and Surwit, R.S., 
Behavioral treatment of chronic low back pain: clinical 
outcome and individual differences in pain relief, Pain, 11 
(1981) 221-231. 

27 Kenny, D.A., Correlation and Causahty, Wiley, New York, 
1979. 

28 Kerns, R.D. and Turk, D.C., Depression and chronic pain: 
the mediating role of the spouse, J. Marriage Fam., 46 
(1984) 845-852. 

29 Kerns, R.D., Turk, D.C. and Rudy, T.E., The West Haven- 
Yale Multidimensional Pain Inventory, Pain. 23 (1985) 
345-356. 

30 Kerns, R.D., Turk, D.C., Holzman, A.D. and Rudy, T.E., 
Comparison of cognitive-behavioral and behavioral ap- 
proaches to the outpatient treatment of chronic pain, Clin. 
J. Pain, 4 (1986) 195-206. 

31 Kramlinger, K.G., Swanson, D.W. and Maruta, T., Are 
patients with chronic pain depressed?, Am. J. Psychiat., 140 
(1983) 747-749. 

32 Langer, E.J., The illusion of control, 3. Pers. Sot. Psychol., 
32 (1975) 311-328. 

33 Large, R.G., DSM-III diagnoses in chronic pain: confusion 
or clarity?, J. Nerv. Ment. Dis., 174 (1986) 295-303. 

34 Lee, R. and Spencer, P.S.J., Antidepressants and pain: a 
review of the pharmacological data supporting the use of 
certain tricyclics in chronic pain, J. Int. Med. Res., 5 (1977) 
146-156. 

35 Lefebvre, M.F., Cognitive distortion and cognitive errors in 
depressed psychiatric and low back pain patients, J. Con- 
sult. Clin. PsychoI., 49 (1981) 517-525. 

36 Lewinsohn, P.M., Clinical and theoretical aspects of de- 
pression. In: K.S. Calhoun, H.E. Adams and K.M. Mitchell 
(Eds.), Innovative Treatment Methods in PsychopathoIogy, 
Wiley, New York, 1974, pp. 121-143. 

37 Lindsay, P.G. and Wyckoff, M., The depression-pain syn- 
drome and its response to antidepressants, Psychosomatics, 
22 (1981) 571-577. 

38 Long, J.S., Confirmatory Factor Analysis, Sage, Beverly 
Hills, CA, 1983. 

39 Long, J.S., Covariance Structure Models, Sage, Beverly 
Hills, CA, 1983. 

40 Lopez-Ibor, J.J., Masked depression, Br. J. Psychiat., 120 
(1972) 245-258. 

41 Lubin, B., Adjective check lists for measurement of depres- 
sion, Arch. Gen. Psychiat., 12 (1965) 57-62. 

42 Maruyama, G. and McGarvey, B., Evaluating causal mod- 
els: an application of m~mum-likel~~ analysis of 
structural equations, Psychol. Bull., 87 (1980) 502-512. 

43 Melzack, R., The McGill Pain Questionnaire: major prop- 
erties and scoring methods, Pain, 1 (1975) 277-299. 

44 Merskey, H. and Spear, F.G., Pain, Psychological and 



140 

Psychiatric Aspects, Bailliere, Tindall and C’aascl. London, 

1 Yhl. 

45 Pilowsky. I., Chapman, C.R. and Bonica. J.J.. Pain. depres- 

sion, and illness behavior in a pain clinic population. Pain, 

4 (1977) 1833192. 

46 Randich. S.R., Evaluation of a pain management program 

for rheumatoid arthritis patients, Arthr. Rheum.. 25, Suppl. 

1 (1982). 

47 Rehm, L.P.. A self-control model of depression, Behav. 

Ther.. 8 (1977) 787-804. 

48 Romano, J.M. and Turner, J.A.. Chronic pain and depres- 

sion: does the evidence support a relationship?. Psycho]. 

Bull.. 97 (1985) 18-34. 

49 Roy. R.. Thomas, M. and Matas. M.. Chronic pain and 

depression: a review, Compr. Psychiat., 25 (1984) 966105. 

SO Schaffer. C.B., Donlon. P.T. and Bittle, R.M., Chronic pain 

and depression: a clinical and family history survey. Am. J. 

Psychiat., 137 (1980) 118-120. 

51 Simon. H.A., Models of Man, Wiley. New York. 1957. 

52 Sternbach. R.A., Pain Patients: Traits and Treatment, 

Academic Press. New York, 1974. 

53 Turk, D.C. and Rudy, T.E., Coping with chronic illness: 

the mediatmg role of cognitive appraisal. In: S. McHugh 

and T.M. Vallis (Eds.), Illness Behavior: Issues in Measure- 

ment, Evaluation, and Treatment, Plenum Press, New York. 

1986, pp. 309-320. 

54 Turk, D.C. and Rudy, T.E.. Assessment of cognitive factors 

tn chronic pain: a worthwhile enterprise?, J. Consult. Clin. 

Psycho]., 54 (1986) 760-768. 

"3 I urk. I).(. and Salovev. P.. ~‘ht-onic pam a\ ,i v.iriant ot 
drprcaatve disease: a critical reappraisal. J. Nrrv Merit. 

I>&.. 172 (19X4) 39X-404. 

56 ‘lurk, D.C., Meichenbaum, D. and Genest. M.. Pain and 

Behavioral Medicine: .t Cognitive-Behavioral Pcrspectivc. 

c;uilford Press. New York 1983. 

57 Turk, D.C.. Rudy, T.E. and Salovey, P.. The M&III Pain 

Questionnaire reconsidered: confirming the factor structure 

and examining appropriate uses. Pain, 21 (1985) 385 397. 

5X Turkington, R.W.. Depression masquerading a\ diabetic 

neuropathy. JAMA. 243 (lY80) 1147- 1150. 

59 Turner, J.A., C‘omparison of group progressive-relaxation 

and cognitive-behavioral group therapy for chronic low 

back pain, J. Consult. C‘lin. Psycho].. 50 (1982) 757. 765. 

60 Turner, J.A. and Roman,. . I M., Self-report screenmg mea- 

\ures for depression in chrome pain patients, J. C’lin. Pay- 

chol.. 40 (1984) 909-013. 

61 Wallston, F.A.. Wallston, B.S. and DeVellis. R., Develop- 

ment of the Multidimensional Health Locus of Control 

(MHLC) scales. Hlth Educ. Monogr.. 6 (1978) lblJ_ 170. 

62 Ward. N.G., Bloom, V.L., Dworkin, S.. Fawcett. J., Nara- 

Gmhachari, N. and Friedel. R.O.. Psychobiological markers 

m coexisting pain and depression: towards a unified theory. 

J. C‘lin. Psychiat., 43 (1982) 32 ?Y. 

63 Wilson, W.P.. Blazer. D.G. and Nashold. B.S., Observa- 

tions on pain and suffermy. Psychosomatics. 17 (1976) 

73 -76 


