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Introduction: Pain and depression are mutu-
ally exacerbating. We know that both of these
syndromes predict the future occurrence of the
other. It has not been shown, however, whether
the presence of pain slows the effect of treatment
for depression. We hypothesized that greater pain
and somatic scores prior to treatment with imipra-
mine and interpersonal psychotherapy would pre-
dict a slowed time to remission from depression.

Method: We performed secondary data analy-
ses of an archived study. Subjects (N = 230) were
between 21 and 65 years of age and were enrolled
in astudy of maintenance treatment for recurrent
unipolar depression. Patients had to meet Re-
search Diagnostic Criteria (RDC) for amajor
depressive episode and historical requirements
for at least 3 prior episodes and clear remissions
(according to RDC). Patients were also required
to have a minimum Hamilton Rating Scale for
Depression score of 15 and a minimum score of
7 on the Raskin Severity of Depression Scale.
This report describes the acute treatment phase,
during which al subjects received combination
therapy consisting of imipramine hydrochloride
(150 to 300 mg) and interpersonal psychotherapy.
Pain and somatization were measured with the
Hopkins Symptom Checklist.

Results: Higher levels of both pain and so-
matization predicted alonger time to remission.
After controlling for baseline severity of depres-
sion, only pain was still significant in predicting
alonger time to remission. Headache and muscle
soreness were the 2 variables from the pain index
whose presence independently predicted a slower
remission. Both pain and somatization improved
during acute treatment. Subjects with more pain
and somatization, after controlling for severity
of depression, reported more suicidality. Women
reported more pain than men.

Conclusions: Pain, but not somatization,
predicted alonger time to remission and may
be amarker of a more difficult-to-treat depres-
sion. Adults with recurrent depression should be
screened for the presence of pain prior to treat-
ment, as the presence of these symptoms may
require more aggressive treatment or may be
amarker for suicidality or the use of dual-
mechanism antidepressants.
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T he relationship between pain and depression has
been observed for years. It has been reported that
both syndromes are mutually exacerbating™: pain worsens
depression, and depression worsens the experience of
pain. Theclinical implications of this phenomenon arere-
flected in a recent review of the pain-depression litera-
ture,2 which determined that the presence of pain nega-
tively affects the recognition, experience, and treatment
of depression. The review also emphasized that (1) when
pain is moderate to severe, impairs function, and/or is
refractory to treatment, it is associated with more depres-
sive symptoms and worse depression outcomes and (2)
depression in patients with pain is associated with more
pain complaints and greater impairment.

Despite reports of the therapeutic effects of antide-
pressants, in particular the tricyclics, on somatic and
pain complaints,>* interest in the analgesic effect of an-
tidepressants decreased during the 1980s and 1990s, as
the antinociceptive properties of the selective serotonin
reuptake inhibitors (SSRIs) were in general found to be
unremarkable.’>** With the emergence of the serotonin-
norepinephrine reuptake inhibitors (SNRI), which have
pharmacologic effects similar to tricyclics, interest in the
analgesic effects of antidepressants has increased, and
pain is now being assessed systematically in trials with
these agents. A report of data from animal and human ex-
perimental studies on pain relief with antidepressants sup-
ports the superior efficacy of dual-mechanism antidepres-
sants in providing analgesia, especialy for neuropathic
pain syndromes.**

Neuropathic pain is defined by the International Asso-
ciation for the Study of Pain as pain initiated or caused by

591



Karp et al.

aprimary lesion or dysfunction in the nervous system.*
Patients with neuropathic pain may complain of “pins
and needles’ or “burning feet.” This type of pain isin
contrast to nociceptive pain, which involves the activa-
tion of the nociceptive system by noxious stimuli such as
pressure, temperature, tissue inflammation, mechanical
deformation, distention of a hollow organ, or disruption
of membrane integrity. Nociceptors are found in skin,
muscle, joints, and viscera.’®

Another example of the efficacy of antidepressants
in the treatment of reported pain in depressed patients
is atreatment study using the SNRI duloxetine, recently
approved by the U.S. Food and Drug Administration
(FDA). This report demonstrated the favorable efficacy
of duloxetine versus placebo in improving pain and in
achieving remission of major depressive disorder.” Pa-
tients who achieved remission of depression with dulox-
etine 60 mg daily were noted to have more than 3 times
the improvement in overall pain severity versus placebo.
Other reports support the use of venlafaxine (another
SNRI that is FDA approved for the treatment of both ma-
jor depressive disorder and generalized anxiety disorder)
in the treatment of pain.®*? It has been postulated that
the higher remission rates achieved with SNRIs versus
SSRIs may be due to an efficacy profile that addresses a
wider range of depression symptoms: the physical along
with the psychological 4%

Recent work has suggested that patients being treated
for depression who also report increased levels of bodily
pain have a more difficult time achieving antidepressant
response. For example, Fava® showed that responders
who had not achieved remission had significantly more
somatic symptoms than remitters following 8 weeks of
treatment with fluoxetine. However, to our knowledge
there are no reports of the effect of the presence of re-
ported pain prior to beginning antidepressant treatment
on time to remission from depression. We hypothesized
that in a well-characterized sample of adults with recur-
rent depression, higher levels of reported bodily pain at
baseline would predict a delayed time to remission in re-
sponse to treatment with imipramine and interpersonal
psychotherapy (IPT).

METHOD

We performed secondary data analyses of an archived
study?’ to test this hypothesis. Method and study design
have been described in detail elsewhere’” but will be
briefly reviewed. The origina protocol from which our
sample was drawn was designed to explore the relative
efficacy of 5 maintenance treatment strategies in pre-
venting or delaying recurrences in a sample of patients
with highly recurrent unipolar depression.””* To enter
the Maintenance Therapiesin Recurrent Depression pro-
tocol, subjects between ages 21 and 65 years were re-
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Table 1. Somatic and Pain Items of the Hopkins Symptom
Checklist

Somatic symptom

Headaches

Painsin heart or chest

Painsin lower back

Soreness of your muscles

Faintness or dizziness

Nausea or upset stomach

Trouble getting your breath

Hot or cold spells

Numbness or tingling in parts of your body

A lump in your throat

Feeling weak in parts of your body

Heavy feelings in your arms or legs
Pain symptom

Headaches

Painsin heart or chest

Painsin lower back

Soreness of your muscles

quired to have a minimum 10-week remission between
the index episode (3rd or greater episode) and the imme-
diately prior episode, according to Research Diagnostic
Criteria (RDC).%® A minimum Hamilton Rating Scale for
Depression (HAM-D)® score of 15 and a minimum score
of 7 on the Raskin Severity of Depression Scale® were
also required for study participation. Eligible patients
were then evaluated using the Schedule for Affective Dis-
orders and Schizophrenia.®* Those patients who met both
RDC for a major depressive episode and the historical
requirements for previous episodes and clear remissions
were entered into the protocol. After complete description
of the study to the subjects, written informed consent was
obtained.

Prior to entering the maintenance phase of the study,
al patients (N = 230) received acute treatment consisting
of a combination of imipramine hydrochloride (150 to
300 mg) and IPT.* At baseline, in addition to the depres-
sion severity criteria described above, both self-reported
somatic and pain symptoms were assessed with the Hop-
kins Symptom Checklist (SCL-90).* Each item of the
SCL-90 is rated on a 5-point Likert scale, and is a re-
sponse to the question, “How much were you bothered
by...? Thetime assessed isthe past 7 days. The somatic
domain of the SCL-90 was used to determine the somatic
score. We created a pain domain from the SCL-90 by se-
lecting the 4 questions that were pain specific. The items
that make up both the somatic and pain scores are shown
in Table 1. The domain score is an average of the items,
with a higher score indicating greater symptomatol ogy.

Treatment sessions were scheduled weekly for 12
weeks, then biweekly for 8 weeks, and then monthly. Re-
mission was defined as achieving both aHAM-D score of
less than or equal to 7, and a Raskin score of less than or
equal to 5, for 3 consecutive weeks. When these criteria
were met, patients entered the continuation phase of the
study.

J Clin Psychiatry 66:5, May 2005



Table 2. Baseline Characteristics of Subjects Enrolled in a
Study of Maintenance Treatment for Recurrent Depression

Variable N Mean  SD Median
Hopkins Symptom Checklist score
Pain 221 084 0.76 0.75
Somatic 211 065 057 0.50

17-item Hamilton Rating Scale 221 2136 4.93 21.00
for Depression score
Global Assessment Scale score 221 50.70 9.50 51.00

Education, y 179 1356 235 13.00
Age y 230  39.47 1057 38.00
Age at onset of depression, y 224 26.92 10.33 24.50
No. of previous episodes 228 6.22 596 4.00
Duration of index episode, wk 225 23.89 18.09 18.00
N %

Gender

Female 180 78

Male 50 22
Race

African American 10 4

White 219 95

Asian 1 0.4
Statistical Analyses

We used Cox proportional hazards models to test the
effect of baseline pain and somatic symptoms on time to
remission. Covariate-adjusted survival curves for the ef-
fect of pain on time to remission, controlling for severity
of depression, were produced using the corrected group
prognosis method.> Paired t tests were used to determine
whether there was significant improvement in pain and
somatic symptom scores from baseline to remission (i.e.,
completer analyses). Item analysis of the pain scale, using
proportional hazards modeling, was performed to deter-
mine the effect on time to remission of each of the 4
items. Spearman correlation coefficients were used to ex-
plore the relationship between pain and somatic scores at
baseline and other demographic and clinical characteris-
tics (i.e., Global Assessment Scale [GAS]® scores). The
Wilcoxon rank-sum test was used to compare pain and
somatization scores as a function of gender and race. Sta-
tistical significance was set at p < .05)

RESULTS

Effect of Pain and Somatic Symptoms
on Time to Remission

Table 2 describes the baseline characteristics of the en-
tire sample. Pain and somatic scores were dichotomized
into groups of patients who endorsed either an (1) average
item score of less than “a little bit” or (2) average item
severity ranging from “alittle bit” to “extreme.” This de-
cision to dichotomize the groups | eft a substantial number
of patients in each group (85 in the higher-pain group,
136 in the lower-pain group, 60 in the higher-somatic
group, and 151 in the lower-somatic group) and effective-
ly split the group into those with and without somatic and
pain complaints. Higher pain (x*=7.5, df = 1, p=.006,
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hazard ratio = .61) and somatic (= 4.8, df =1, p= .03,
hazard ratio = .65) scores were significantly associated
with longer time to remission in proportional hazards
models.

Since pain and somatic symptoms at baseline are prob-
ably related to severity of depression (which is supported
by the substantial correlation between HAM-D score and
the SCL-90 domain scores), we reanalyzed the propor-
tional hazards modelsfor time to remission, thistime con-
trolling for baseline HAM-D score. Greater pain was still
significantly associated with longer time to remission af-
ter controlling for severity of depression (y? = 4.1, df = 1,
p = .04, hazard ratio = .69), but somatic scores no longer
were (x* = 1.1, df = 1, p=.29, hazard ratio = .80). Table
3 shows the distribution of the different pain item scores
at baseline.

The Kaplan-Meier estimate of median time to re-
mission was 17 weeks (remission rate = 68%) for sub-
jects in the group reporting pain and 12.3 weeks (remis-
sion rate = 79%) for patients not reporting pain. For the
somatic scores, the estimated median time to remission
was 19.1 weeks for patients in the group reporting so-
matic symptoms versus 12.9 weeks for patients not re-
porting somatic symptoms. Figure 1 illustrates the effect
of pain on time to remission after correcting for baseline
depression severity.

Each of the 4 individual pain items measured at base-
line were entered individually into a univariate propor-
tional hazards model. Both headache (x?=5.3,df =1, p <
.02) and muscle soreness (x?= 5.5, df =1, p <.02) were
associated with a slowed time to remission. Chest pain
and low back pain were not statistically significant.

Change in Pain and Somatic Scores During Treatment

Paired t tests were used to determine whether there
was significant improvement in pain and somatic symp-
tom scores from baseline to remission (i.e., completer
analyses). There was highly significant improvement on
both measures (pain scores: from amean of 0.8t0 0.3, t =
8.3, df =148, p <.0001; somatic scores. from a mean of
0.7t00.3,t = 8.7, df = 148, p <.0001).

Relationship of Pain and Somatic Scores
to Measures of Depression Severity at Baseline
Spearman correlation coefficients were used to ex-
plore the relationship between pain and somatic scores at
baseline and other demographic and clinical characteris-
tics. As reported earlier, both pain and somatic scores
were substantially and significantly correlated with base-
line HAM-D scores (p =.32 and p = .44, respectively,
p <.0001 in both cases). There were smaller but signifi-
cant correlations between baseline pain and the HAM-D
suicide item (item 3) score (p =.13, p=.05). Pain was
not correlated with age (p =—06, p =.38). Baseline so-
matic scores were also associated with the HAM-D sui-
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Table 3. Distribution of Scores on Hopkins Symptom Checklist Pain Items at Baseline for Subjects Enrolled in a Study of

Maintenance Treatment for Recurrent Depression (N = 221)

0=Not at al 1=Alittlebit 2 = Moderately 3= Quite abit 4 = Extremely
How much were you bothered by...? N (%) N (%) N (%) N (%) N (%)
Headaches 63 (29) 64 (29) 34 (15) 45 (20) 15(7)
Painsin heart or chest 169 (77) 31(14) 15(7) 5(2) 1(1)
Painsin lower back 136 (62) 30(14) 28 (13) 20(9) 7(3)
Soreness of muscles 134 (61) 39 (18) 27(12) 15(7) 6(3)

Figure 1. Baseline Hamilton Rating Scale for Depression
(HAM-D)-Adjusted Survival Curves for Time to Remission
by Degree of Pain in Subjects Enrolled in a Study of
Maintenance Treatment for Recurrent Unipolar Depression
(N =221)*

1.0
0.8+
0.6+

0.4+

Proportion Not Yet Remitted

02 — HAM-D-adjusted survival curve for patients with pain = 1b
-+~ HAM-D-adjusted survival curve for patients with pain < 1€
OO T T T T T
0 5 10 15 20 25

Weeks In Study

#Truncated at 26 weeks, which retained 15% of the sample in the
analysis.

bPain score = 1 = “alittle hit” to “extreme”; median time to
remission = 17 weeks, rate of remission = 68%.

Pain score < 1 = less than “alittle bit”; median time to
remission = 12.3 weeks, rate of remission = 79%.

cide item score (p = .20, p =.004), the GAS score (p =
—18, p=.01), and fewer years of education (p =-.17,
p =.03).

Differences by Race or Gender
on Pain and Somatic Scores

Wilcoxon rank-sum tests were used to determine
if baseline pain and somatic scores differed significantly
depending on gender or race of the subjects. There were
significant differences between women and men on both
pain (z=-3.0, p = .003) and somatic scores (z=-3.0, p =
.003), with women reporting more severe symptoms in
both cases. There were no significant differences between
white (N = 219) and African American (N = 10) patients
on either pain (z = 1.0, p = .31) or somatic scores(z = 1.1,
p =.26).

DISCUSSION

As hypothesized, we found that more reported pain
at baseline predicted a longer time to remission. Despite
item overlap, this relationship was not significant for
the more general somatic domain once we adjusted for
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depression severity. We feel these findings are unique
and significant because the presence and severity of
pain were measured before treatment was initiated, and
could be distinguished from somatic distress more gener-
ally with respect to treatment response variability. This
finding is clinically useful, because patients who report
more pain prior to receiving antidepressant treatment,
for example at their initial psychiatric evaluation, may
have a more difficult-to-treat depression. In other words,
these patients may require more aggressive treatment,
or longer treatment, to achieve remission. This point
may be particularly salient in primary care, where many
patients present with both pain and nonspecific somatic
complaints as part of, or a prelude to, a depressive
syndrome.*

These findings complement those of Fava?® who
found that patients who reported more somatic com-
plaints after 8 weeks of treatment with fluoxetine had not
responded to treatment as well as patients with fewer so-
matic symptoms. Both studies suggest that pain and so-
matic symptoms are associated with a lower response
rate. Unlike our report, however, the symptoms were
measured after acute treatment, the symptoms were non-
specific somatic complaints, and the antidepressant was
an agent that only modulates the serotonergic system.
Our results show that symptoms of pain are treatable. We
hypothesize that their presence requires higher doses of
medi cation, dual-mechanism agents, and longer exposure
to treatment to achieve remission.

The antidepressant imipramine has several interesting
characteristics of relevance to this discussion. Imipra-
mine, a tricyclic antidepressant, blocks the reuptake of
norepinephrine and serotonin at nerve terminals, prevent-
ing their degradation and increasing their availability.
This results in a decreased turnover of these amines in
selective neurons. Both norepinephrine and serotonin
appear to exert analgesic effects via descending pain
pathways and therefore play a modulating role in pain.
This mechanism of action is in addition to the analgesia
caused by direct sodium channel blockade at the neuronal
level.*” The tricyclics are no longer first-line therapy for
the treatment of affective disorders. They are, however,
prototypical SNRIs, and data from antidepressant re-
search studies from the past 30 years still have much to
offer in helping usto understand the rel ationship between
pain, depression, and dual-action antidepressants.

J Clin Psychiatry 66:5, May 2005



For example, our finding that pain and somatic symp-
toms, in addition to depression symptoms, decreased dur-
ing acute treatment with imipramine reinforces our under-
standing of imipramine as an effective antidepressant as
well as“analgesic” for the pain symptoms associated with
depression. We do not know for certain if the reported
bodily pain was secondary to amedical condition, such as
arthritis or diabetes, or to the depression. However, given
the relatively young age of the sample (median =38
years), itisunlikely that chronic painful illnesses were the
etiology of the pain symptoms. In general, it is neuro-
pathic (e.g., secondary to diabetes, postherpetic neuralgia,
poststroke pain syndromes) and not nociceptive (e.g., ar-
thritis) pain that is more responsive to treatment with tri-
cyclic antidepressants.® Future antidepressant trials that
also assess pain and painful chronic illnesses in a more
thorough and sophisticated manner at several timepoints
during acute treatment (e.g., assessing the location, sever-
ity, temporal nature, and etiology of pain, as well as cog-
nitive and emotional responses to it) will provide insight
into the nature of the pain that antidepressants are treating
in psychiatric patients.

We redlize that using the word “pain” genericaly
throughout this report is simplistic; the qualities of vari-
ous painful symptoms and syndromes are unique and re-
spond differentially to disparate treatments. In addition,
while not included in our analysis, itisclinically useful to
acknowledge that patients with increased numbers of pain
symptoms are at an elevated risk of developing depres-
sion.* Our examination of the 4 pain symptoms in a uni-
variate proportional hazards model revealed both head-
ache and muscle soreness to be correlated with a slowed
time to remission.

Stress-induced muscle hyperactivity has been pro-
posed as an etiologic factor in the production of pain in
the muscles of mastication and the temporomandibular
joints® In that study, Lundeen et al.* report on 52
patients with joint or muscle pain who were evaluated
for level of stress. Their results suggest an association
between pain, depression, and impairment of activity in
the muscle-pain group but not in the joint-pain group.

This finding may be consistent with studies of fi-
bromyalgia, a relatively common disorder* (especially
among women) with symptoms of chronic muscul oskel-
etal pain and stiffness, tenderness over specific trigger
points, fatigue, and disrupted sleep. It has been reported
that over half of patients diagnosed with fibromyalgia
have a lifetime history of depression, although active de-
pression is present in only one third.*** Fibromyalgia,
however, may be directly linked with depression, via cy-
tokines or another central mechanism.* Many studies of
arthritis (a joint disorder), however, suggest that disabil-
ity, and not merely the presence of theillness, isthe medi-
ating variable between that chronic disorder and depres-
sion.®* While answering yes to a self-report probe for
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muscle sorenessis certainly not the same as a diagnosis of
fibromyalgia, it is intriguing that muscle soreness, and
not chest or back pain, was found to be significantly asso-
ciated with a slower time to remission in these subjects
treated with imipramine.

In addition to muscle soreness, headaches were also
associated with a slowed time to remission from depres-
sion on the 4 pain items. This is consistent with literature
that supports a relationship between headache and de-
pression.*~* Whilethe bidirectional relationship between
pain, in particular headache, and depression has been es-
tablished, the effect of these symptoms on time to re-
mission from depression is a new finding. Clinicaly,
this finding suggests that if patients report 4 or more
pain symptoms, or if they report problems with either
muscle soreness or headache, their depression may be
dower to respond to treatment with antidepressants
and psychotherapy. We feel it may be indicated to gener-
alize our finding to antidepressants in general and not
restrict our statements to imipramine, since tricyclics
are “broad-coverage” antidepressants, and, in addition to
their noted analgesia, also have prominent antiheadache
properties.554

The fact that we found statistically significant correla-
tions between reported pain and suicide, assessed by the
HAM-D, may have several implications. First, bodily
pain may beindicative of amore severe depression, as de-
scribed above, which isreflected in the greater prevalence
of suicidal ideation in these subjects. Studies conducted
in our own laboratory of depressed older adults who also
report suicidal ideation have shown these individuals to
be slower to respond to antidepressant treatment® than
those patients who do not report suicidal ideation. Finally,
it has been reported that chronic pain may be arisk factor
for suicide.>® A limitation of our pain assessment is that
the SCL-90 measures pain for the past week, which does
not meet the conventional definition of “chronic” pain
(present for at least 3-6 months). However, our results
suggest that clinicians should be more vigilant about as-
sessing suicidality in the presence of reported pain.

Race was not associated with pain and somatization.
However, given the relatively few number of African
American patients enrolled in the study (N = 10), our
power is too low to draw any conclusions. We did find,
however, that women reported more severe symptoms in
both of these domains. This finding is supported by nu-
merous reports of lower pain thresholds, greater pain se-
verity, and more pain-related disability in women versus
men.>% Of note, in a study conducted by Unruh et al.,®*
women tended to report both more pain located in the
head and more somatic problems. These women also re-
ported significantly more intense pain than men. These
findings suggest that clinicians should carefully assessfor
symptoms of pain in women with recurrent major depres-
sion, as these complaints are more common than in male
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patients and, if present, may predict a slower response to
antidepressant therapy.

While the SCL-90 is not designed to assess the pres-
ence of persistent pain syndromes, it does appear to dis-
criminate between pain and general somatic complaints
among depressed outpatients. The signal detected in this
analysis—that self-reported pain slows antidepressant
treatment response—supports the current revived interest
among psychiatrists in the relationship between pain and
depression. In conclusion, wefeel that secondary analyses
of archived data from the 1980s and 1990s, when pain
was often an overlooked variable, may inform current and
future intervention studies in the age of potent, and well-
tolerated, dual-mechanism antidepressants.

Drug names: duloxetine (Cymbalta), fluoxetine (Prozac and others),
imipramine (Tofranil and others), venlafaxine (Effexor).
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