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Successful treatment of pain syndromes is one of the most common and most dif
ficult problems facing family physicians. Frequently analgesics provide inadequate 
treatment, and clinicians are forced to consider alternatives. This article reviews 
the neurophysiologic similarities between depression and the chronic pain syn
dromes and describes several well-designed double-blinded studies that give evi
dence for the efficacy of antidepressants in chronic pain syndromes. These stud
ies conclude that antidepressants should be considered in chronic pain 
syndromes that do not respond to analgesics. For chronic pain, antidepressants 
should be started at a low dosage and increased in a stepwise manner until an 
improvement in the pain occurs or intolerable side effects intervene. Side effects 
are a bothersome aspect of antidepressant therapy but are more tolerable at the 
doses generally needed for pain relief than at antidepressive doses. At least three 
weeks of antidepressant therapy is generally needed to gain significant relief of 
symptoms.

P ain is the most common symptom that brings patients 
to see physicians, and chronic pain is one of the most 

difficult problems facing family physicians.1 Despite the 
intense suffering pain causes, there is frequently minimal 
objective evidence of disease. Many of the chronic pain 
syndromes, such as low back pain, do not respond to the 
mild analgesics. Stronger agents, such as narcotics, have 
an abuse potential and are not advisable in chronic syn
dromes. It is in such a setting that many clinicians have 
been empirically using antidepressants. This article reviews 
the recent evidence for the use of antidepressants in 
chronic pain syndromes.

SIMILARITIES OF DEPRESSION AND PAIN

Depression and chronic pain frequently exist concur
rently,2 and it is difficult to determine whether the de
pressive syndrome developed before or after the pain syn
drome.3 Hendler4 argues that chronic pain almost always 
leads to depression and that previously well-adjusted in
dividuals who are exposed to chronic pain become de-
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pressed in four stages. In the acute stage (lasting up to two 
months), the patient believes the pain to be transient and 
is not depressed. In the subacute stage (from two to six 
months), the patient is still experiencing pain, and the 
scores on such tests as the Minnesota Multiphasic Per
sonality Inventory (MMPI) are elevated for hypochon
driasis and hysteria, although there is a legitimate basis 
for these traits. In the chronic stage (which lasts from six 
months to eight years), the patient realizes the pain may 
be permanent. This stage is characterized by full-blown 
depression, often accompanied by sexual dysfunction, 
sleep disturbance, loss of self-esteem, and guilt. In the 
final stage, the patient becomes reconciled to the situation 
and the depressive symptoms decline significantly.

Patients in pain frequently suffer from insomnia5; sim
ilar symptoms are also found in depression. Lack of sleep 
appears to decrease the patient’s pain threshold6 and abil
ity to cope with stressful situations. Many antidepressants 
have sedative effects7 and are useful to break the cycle of 
insomnia and depression caused by chronic pain.

From a neurophysiologic basis there are also many 
similarities between the control of mood and the modu
lation of pain perception. The biogenic amines, including 
the catecholamines (such as norepinephrine) and sero
tonin, appear to be important in the control of mood and 
the perception of pain. For example, conditions that tend 
to elevate neurotransmitter levels may lessen depressive 
symptoms and decrease the perception of pain.4

The transmission of pain involves an extremely com
plex network of fibers, ganglia, synapses, interneurons,
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tracts, and brain centers. Many of the incoming pain 
messages can be modified by neurotransmitters at the level 
of the synapse.8 In general, neurotransmitters are synthe
sized and stored within nerve terminals, and their action 
can be altered by various enzymes or drugs that affect the 
distribution or breakdown of the neurotransmitter.8 Sev
eral of the tricyclic antidepressants are known to block 
serotonin reuptake at the presynaptic level.4 Blocking 
reuptake of serotonin increases the synaptic action of this 
neurotransmitter and may in part explain the beneficial 
aspects of antidepressants in chronic pain.

Enkephalins also play an important role in modulating 
incoming pain messages at the level of the dorsal horn.8 
These endogenous opioids may also act by a presynaptic 
inhibitory response to modulate pain messages. The tri
cyclic antidepressants may inhibit the enzyme that breaks 
down enkephalin and may act through this mechanism 
to decrease the perception of pain.4

Nonetheless, the exact mechanisms of neurophysiology 
are still incompletely understood. It is known, however, 
that antidepressants can affect both the perception of pain 
and mood.

EVIDENCE FOR THE USE OF 
ANTIDEPRESSANTS IN CHRONIC PAIN

Antidepressants have been used empirically in chronic 
pain syndromes of many causes over the past 25 years. 
Because of the subjective nature of pain, it has been dif
ficult to prove conclusively a therapeutic benefit; however, 
there are now adequate double-blinded studies that pro
vide evidence for the efficacy of antidepressants in pain 
syndromes.

In a notable laboratory study, Spiegel et al9 demon
strated that antidepressants are effective analgesics in mice. 
By a standardized assay, they found amitriptyline to be 
70 times as potent as aspirin in the analgesia of mild to 
moderate pain.

Arthritis

In a double-blinded, crossover study, MacDonald-Scott10 
used imipramine (75 mg/d) in 24 patients with forms of 
arthritis (rheumatoid arthritis, osteoarthritis, and anky
losing spondylitis) and found that pain and function were 
significantly improved in 33 percent of patients.

In a similar, larger study using 50 to 70 mg/d of imip
ramine, Gringas11 confirmed the efficacy of imipramine 
in arthritis. Pain was lessened 48 percent more in the 
treatment group when compared with the placebo group. 
Function was also improved in 60 percent of the treatment 
group.

Cervical and Low Back Pain

In a double-blinded study using doxepin in 30 clinically 
depressed patients with chronic low back pain or cervical 
pain, Hameroff et al12 found a significant decrease in in
cidence of pain. They also found maximal relief of pain 
after six weeks of treatment. In addition, they quantitated 
plasma opioid levels and found that nonspecific enkeph- 
alin-like activity was increased in the treatment group.

In a larger controlled study by Hameroff et al,13 doxepin 
was used in 60 clinically depressed patients with chronic 
cervical or lumbar spine pain. They found significant im
provement of both depression and pain at a dosage of 
about 200 mg/d of doxepin.

In a similar study of chronic back pain and depression, 
Ward et al14 compared the effects of desipramine and 
doxepin. Both groups had significant improvements in 
depression and pain, although pain severity was reduced 
more in the group treated with doxepin.

Diabetic Neuropathy

In a small study of 15 patients, Kvinesdal et al15 used 
imipramine in a fixed-dose (100 mg/d), double-blinded, 
crossover study in diabetics with severe, painful neurop
athy of the lower extremities. A beneficial effect on pain, 
paresthesia, and dysesthesia was seen in seven of the 12 
patients who completed the trial. Furthermore, the pa
tients with the most improvement also had the highest 
plasma levels of imipramine and its breakdown product, 
desipramine.

Facial Pain

In a two-part study, Lascelles16 studied a total of 93 pa
tients with prolonged facial pain. The first part of the study 
was not controlled and involved 53 patients with depres
sion and prolonged facial pain. He used combinations of 
phenelzine, chlordiazepoxide, imipramine, and electro
convulsive therapy to control the depression, and found 
that 29 of 53 patients lost the facial pain completely and 
were symptom free. He went on to perform a double- 
blinded study using phenelzine (an inhibitor of mono
amine oxidase) in depressed patients with prolonged facial 
pain, and found that both depression and facial pain were 
significantly improved.

Headache
In an early pilot study on chronic tension headache in
volving 280 patients, Lance and Curran17 compared the 
effects of 11 groups of medications to placebo and found 
that amitriptyline was clearly superior to many other drugs 
in the treatment of headache. They then performed a
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double-blinded, crossover study of 27 patients with 
chronic tension headache. Forty-four percent of patients 
were improved on amitriptyline, while only 11 percent 
of patients were improved by placebo.

In a double-blinded study of 90 patients, Diamond and 
Baltes18 compared the effects of several doses of amitrip
tyline with placebo in chronic tension headache and found 
that low-dose amitriptyline (approximately 10 mg/d) had 
the most improvement in headache. The group using 
higher doses of amitriptyline was plagued with a higher 
dropout rate generally attributed to side effects (especially 
dry mouth and drowsiness). Both groups had significant 
improvement of depression.

In a double-blinded study of headaches, Okasha et al19 
compared doxepin, amitriptyline, diazepam, and placebo. 
They found doxepin to be superior to the other trial groups 
in relief of headache and improving anxiety or depression. 
Amitriptyline was also shown to provide a moderate im
provement of headache and a significant improvement of 
anxiety or depression as assessed on Hamilton rating 
scales.

Postherpetic Neuralgia

In a double-blinded, crossover study of 24 patients with 
postherpetic neuralgia, Watson et al20 used amitriptyline 
(median dose 75 mg/d) and found that 16 of 24 patients 
had good to excellent relief of pain. Fourteen patients 
were not depressed (according to Beck scores), and 11 of 
these patients had good to excellent relief of pain. They 
also noticed a therapeutic window in three patients where 
higher levels of drug resulted in more pain and the pain 
was relieved after the dosage was reduced to previously 
effective dosages.

Other Considerations

There are also several double-blinded studies supporting 
the efficacy of tricyclic antidepressants in the pain of 
chronic peptic ulcers.21-23 Some antidepressants, however, 
have been shown to be potent histamine H2 receptor an
tagonists, which may explain their beneficial effect in the 
pain of ulcers.24

Antidepressants have also been administered to relieve 
the chronic pain of cancer.25 The pain associated with 
various types of cancer, however, may act as a type of 
longstanding acute pain with a continuous nociceptive 
input.26 This type of pain is often more amenable to tra
ditional analgesics than to the antidepressants. At present, 
it appears that antidepressants have a limited role in the 
control of pain associated with cancer.

Several studies have failed to demonstrate a therapeu
tic response to antidepressants in chronic pain syn

dromes.27-29 Some of the possible explanations include 
bothersome side effects, poor patient compliance, inad
equate doses of antidepressant, failure to account for a 
significant placebo response, and an inadequate study de-

THERAPEUTIC APPROACHES TO THE USE 
OF ANTIDEPRESSANTS IN CHRONIC PAIN

Although many studies on antidepressants and chronic 
pain have involved patients who were clinically depressed, 
there is also evidence that patients who are not clinically 
depressed may benefit from antidepressant therapy.20

Of the antidepressants, the tricyclic agents have been 
used most widely in the treatment of chronic pain syn
dromes. There are some good studies that compare the 
effectiveness of the individual antidepressants. Lindsay 
and Wycoff32 found nearly identical analgesia among the 
four most widely used antidepressants (doxepin, imipra- 
mine, amitriptyline, and desipramine). Ward et al14 found 
doxepin to have a statistical advantage over desipramine 
in the control of pain. Because side effects are common 
reasons preventing the extended use of antidepressants, 
it may be necessary to choose these agents on the basis 
of their side effects. Cardiovascular side effects most fre
quently seen with amitriptyline and imipramine include 
tachycardia, postural hypotension, and quinidine-like ef
fects on conduction.7 Amitriptyline, imipramine, and tri- 
mipramine are known to have significant anticholinergic 
side effects and should be used with caution in patients 
with organic brain syndrome, glaucoma, neurogenic 
bladder, prostatism, and erectile dysfunction.7 Pain relief 
has been reported at lower doses of antidepressant than 
is generally required for antidepressive effects, an impor
tant point, as most of the side effects are dose related and 
are minimized at low doses.33

It is important to be aware that the wide variation in 
drug metabolism necessitates individualization of the drug 
dosage. For example, elderly patients may require only 
one half the dosage needed to achieve clinical improve
ment in a young adult patient.7 Disease states, such as 
impaired renal function and liver disease, can affect the 
plasma levels of these drugs.34 Some drugs, such as the 
barbiturates, can lower plasma drug levels.34 Furthermore, 
because antidepressants are highly bound to plasma pro
teins, hypoproteinemic states can increase the effective 
levels of the antidepressant.34

At present it is advisable to start chronic pain patients 
on low doses of antidepressant (approximately one fourth 
the recommended antidepressive dose) and gradually in
crease the dosage in a stepwise manner while monitoring 
clinical indicators until there is relief of pain or the de
velopment of intolerable side effects. If there is no im-
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provement in pain despite three weeks of adequate dosage, 
another antidepressant should be considered because, for 
reasons that are unclear, some patients respond to one 
but not to another of the antidepressants.35

Patient compliance may be improved if expected side 
effects are explained early in the course of therapy and 
the patient is given an active role in titrating the dosage 
to maximize pain relief while minimizing side effects. It 
is also important for the patient to be aware that three 
weeks of therapy may be required before maximal ther
apeutic benefits are realized. In general, many of the an
tidepressants have long half-lives and can frequently be 
given as a single daily dose.7 Many of these drugs have 
significant sedative effects,7 which may be best tolerated 
if given as a single bedtime dose.

Antidepressants are generally not addictive, although 
a rebound in the pain syndome may occur if they are 
suddenly discontinued.33 Antidepressants do have a se
rious overdose potential,34 and physicians should exercise 
caution when prescribing these medications.

In conclusion, there is now sufficient evidence to war
rant the routine use of antidepressants in chronic pain 
syndromes that have not responded to traditional anal
gesics. This therapy has been proven to be relatively safe, 
and it is a valuable addition to the treatment of chronic 
pain syndromes.

References

1. Posner JP: Pain. In Wyngaarden JB, Smith LH (eds): Cecil Text
book of Medicine, ed 16. Philadelphia, WB Saunders, 1982, pp 
1940-1948

2. Ban T: Chronic disease and depression in the geriatric population. 
J Clin Psychiatry 1984; 45(3 sec 2):18-23

3. Katon W: Depression: Relationship to somatization and chronic 
medical illness. J Clin Psychiatry 1984; 45(3 sec 2):4-11

4. Hendler N: Depression caused by chronic pain. J Clin Psychiatry 
1984; 45(3 sec 2):30-36

5. Aronoff G, Evans W: Doxepin as an adjunct in the treatment of 
chronic pain. J Clin Psychiatry 1982; 43(8 sec 2):42-47

6. Twycross R: Analgesics. Postgrad Med J 1984; 60:876-880
7. Richardson J, Richelson E: Antidepressants: A clinical update for 

medical practitioners. Mayo Clin Proc 1984; 59:330-337
8. Goodman C: Pathophysiology of pain. Arch Intern Med 1983; 

143:527-530
9. Spiegel K, Kalb R, Pasternak G: Analgesic activity of tricyclic an

tidepressants. Ann Neurol 1983; 13:462-465
10. MacDonald-Scott WA: The relief of pain with an antidepressant 

in arthritis. Practitioner 1969; 202:802-807
11. Gringas M: A clinical trial of Tofranil in rheumatic pain in general 

practice. J Int Med Res 1976; 4(suppl 2):41-49

12. Hameroff SR, Crago BR, Cork RC, et al: Doxepin effects on 
chronic pain, depression and serum opioids. Anesth Anal 1982 
61:187

13. Hameroff S, Weiss J, Lerman J, et al: Doxepin’s effects on chronic 
pain and depression: A controlled study. J Clin Psychiatry 1984 
45(3 sec 2):47-52

14. Ward N, Bokan J, Phillips M, et al: Antidepressants in concomitant 
chronic back pain and depression: Doxepin and desipramine 
compared. J Clin Psychiatry 1984; 45(3 sec 2):54-57

15. Kvinesdal B, Molin J, Froland A, Gram L: Imipramine treatment 
of painful diabetic neuropathy. JAMA 1984; 251:1727-1730

16. Lascelles RG: A typical facial pain and depression. Br J Psychiatry 
1966; 112:651-659

17. Lance JW, Curran DA: Treatment of chronic tension headache 
Lancet 1964; 1:1236-1239

18. Diamond S, Baltes BJ: Chronic tension headache, treated with 
amitriptyline, a double-blind study. Headache 1971; 11:110-116

19. Okasha A, Ghaleb HA, Sadek A: A double blind trial for the clinical 
management of psychogenic headache. Br J Psychiatry 1973- 
122:181-183

20. Watson CP, Evans RJ, Reed K, et al: Amitriptyline versus placebo 
in postherpetic neuralgia. Neurology (NY) 1982; 32:671-673

21. Berstad A, Bjerke K, Carlsen E, Aadland E: Treatment of duodenal 
ulcer with antacids in combination with trimipramine or cimetidine. 
Scand J Gastroent 1979; 13(suppl 20):44-50

22. Wetterhus S, Aubert E, Berg CE, et al: The effect of trimipramine 
on symptoms and healing of peptic ulcer. A double blind study. 
Scand J Gastroent 1977; 12(suppl):33-38

23. Nitter L, Haraldsson A, Hoick P, et al: The effect of trimipramine 
on the healing of peptic ulcer. Scand J Gastroenterol 1977; 
12(suppl):39-45

24. Richelson E: The use of tricyclic antidepressants in chronic gas
trointestinal pain. J Clin Psychiatry 1982; 43(8 sec 2):50-55

25. Walsh TD: Antidepressants in chronic pain. Clin Neuropharmacol 
1983; 6(4):271-295

26. Hanks GW: Psychotropic drugs. Postgrad Med J 1984; 60:881- 
885

27. Pilowsky I, Hallett EC, Bassett DL, et al: A controlled study of 
amitriptyline in the treatment of chronic pain. Pain 1982; 14:169- 
179

28. Ganvir P, Beaumont G, Seldrup J: A comparative trial of clomipra
mine and placebo as adjunctive therapy in arthralgia. J Int Med 
Res 1980; 8(suppl 3):60-66

29. Beaumont G, Seldrup J: Comparative trial o f clomipramine and 
placebo in the treatment of terminal pain. J Int Med Res 1980; 
8(suppl 3):67-69

30. Clarke I: Amitriptyline and perphenazine in chronic pain. Anaes
thesia 1981; 36:210-212

31. Hanks GW, Evans PJD, Lloyd JW: Antidepressants in the treat
ment of chronic pain, letter. Anaesthesia 1981; 36:717-718

32. Lindsay PG, Wycoff M: The depression-pain syndrome and its 
response to antidepressants. Psychosomatics 1981; 22:571-577

33. Rosenblatt R, Reich J, Dehring D: Tricyclic antidepressants in 
treatment of depression and chronic pain. Anesth Analg 1984; 
63:1025-1032

34. Sato T, Madakasira S: Monitoring tricyclic antidepressant plasma 
levels. Am Fam Physician 1984; 29:199-202

35. Moore D: Treatment of chronic pain with tricyclic antidepressants. 
South Med J 1980; 73:1585-1586

170 THE JOURNAL OF FAMILY PRACTICE, VOL. 25, NO. 2,1987


