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BACKGROUND: Tension-type headaches are a common
source of pain and suffering. Our purpose was to assess
the efficacy of tricyclic (TCA) and tetracyclic antidepres-
sants in the prophylactic treatment of tension-type
headache.
METHODS:Wesearched theCochraneCentral Register of
Controlled Trials, MEDLINE, EMBASE, the ISI Web of
Science, and clinical trial registries through 11
March 2017 for randomized controlled studies of TCA or
tetracyclic antidepressants in the prevention of tension-
type headache in adults. Data were pooled using a ran-
dom effects approach.
KEY RESULTS: Among 22 randomized controlled trials,
eight included a placebo comparison and 19 compared at
least two active treatments. Eight studies compared TCAs
to placebo, four compared TCAs to selective serotonin
reuptake inhibitors (SSRIs), and two trials compared
TCAs to behavioral therapies. Two trials compared
tetracyclics to placebo. Single trials compared TCAs to
tetracyclics, buspirone, spinal manipulation, transcuta-
neous electrical stimulation, massage, and intra-oral or-
thotics. High-quality evidence suggests that TCAs were
superior to placebo in reducing headache frequency
(weighted mean differences (WMD): −4.8 headaches/
month, 95% CI: −6.63 to −2.95) and number of analgesic
medications consumed (WMD: −21.0 doses/month, 95%
CI: −38.2 to −3.8). TCAs were more effective than SSRIs.
Low-quality studies suggest that TCAs are superior to
buspirone, but equivalent to behavioral therapy, spinal
manipulation, intra-oral orthotics, and massage.
Tetracyclics were no better than placebo for chronic
tension-type headache.
CONCLUSIONS: Tricyclic antidepressants are modestly
effective in reducing chronic tension-type headache and
are superior to buspirone. In limited studies, tetracyclics
appear to be ineffective in the prophylactic treatment of
chronic tension-type headache.
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INTRODUCTION

The two most common types of headache are tension-
type headache and migraine. Tension-type headache is
more common, though migraines are generally more
disabling and consequently have received greater atten-
tion.1 Up to 90% of adults will experience a tension-
type headache at some time in their lives,1–5 with 46%
of adults experiencing tension-type headaches in any
given month.1 Tension-type headache reduces the
health-related quality of life,6 accounts for a significant
number of work absences,7,8 and is expensive, costing
$21 billion annually,9 mostly in indirect costs, since the
majority are successfully self-medicated with over-the-
counter analgesics, and patients rarely seek medical
attention.8,10

Tension-type headache is typically bilateral, pressing or
tightening in quality, and of mild to moderate intensity, lasting
minutes to days. The pain does not worsen with routine
physical activity and is not associated with nausea, though
photophobia or phonophobia may be present. Tension-type
headaches are subcategorized by frequency as infrequent ep-
isodic (<1 headache/month, less than 12 times/year), frequent
episodic (1–14 headaches/month), or chronic (>15 headaches/
month11).
While numerous studies and reviews include recommenda-

tions regarding prophylactic management of migraine head-
aches, guidance for tension-type headache is less clear.12

Practice guidelines suggest a patient-centered approach when
deciding whether to start prophylactic medications.13 Unfor-
tunately, many patients who could benefit from prophylactic
treatment are not receiving it.10 Busy clinicians face pressure
to manage headache and evidence-based alternatives to opi-
oids and barbiturates, which are not recommended, though
commonly prescribed.14–16 Previous systematic reviews on
tension-type headache have assessed the effectiveness of
acupuncture,17 selective serotonin reuptake inhibitors
(SSRIs) and serotonin-norepinephrine reuptake inhibitors,18
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botulinum,19 and manual therapies.20 We previously pub-
lished a systematic review evaluating tricyclics for tension-
type and migraine headaches, suggesting a benefit for both
headache types.21 Systematic review methodology has be-
come more rigorous since that publication, prompting us to
update that review with more robust methods. The purpose
of our present study was to assess the efficacy of tricyclic
and tetracyclic antidepressants in the prophylactic manage-
ment of tension-type headache in adults.

METHODS

Data Sources and Searches

We followed PRISMA guidelines.22 We searched the
Cochrane Central Register of Controlled Clinical Trials,
MEDLINE, EMBASE, ISI Web of Science (SCI, SSCI,
CPCI-S, and CPCI-SSH) through 11 March 2017 (Online
Table 1), with the help of a research librarian. We included
English and non-English studies, manually reviewing bibliog-
raphies of retrieved studies.

Study Selection

We included randomized controlled studies of adults, at least
four weeks in duration, and having at least one study arm with
either a tricyclic or tetracyclic antidepressant for the prophy-
lactic treatment of tension-type headache. An attempt was
made to contact authors of studies without extractable data.
Because the definition of headache has changed over time, and
tension-type headache was poorly characterized before 1988,
articles were reviewed by at least two authors to determine
whether the headache could be reasonably classified as
tension-type and as either frequent episodic or chronic accord-
ing to the most recent International Classification of Headache
Disorders.11

Data Extraction and Quality Assessment

We followed International Headache Society (IHS) recom-
mendations by including only patient-reported outcomes and
selecting headache frequency as our primary outcome. Sec-
ondary outcomes included the proportion of subjects with at
least 50% improvement in symptoms, use of acute analgesic
medications, headache index (typically a combination of fre-
quency and severity), headache severity, headache duration,
quality of life, study withdrawal, and adverse events. Abstrac-
tion and quality ratings were performed independently by at
least two authors, with disagreements resolved through
consensus.
We assessed bias using the Cochrane risk of bias instru-

ment23 and the Jadad scale,24 independently, with good inter-
rater reliability (intraclass correlation coefficient [ICC]: 0.82).
Sample size was included as a quality marker, based on either
individual study use of sample size calculations or our calcu-
lation that 60 subjects were required for continuous outcomes

and 200 for dichotomous outcomes.12 Studies that did not
measure or exclude depression were rated as potentially biased,
since treating depression improves physical symptoms.25

Data Synthesis and Analysis

For crossover trials, we reduced the sample size by 50%.23

Headache frequency was pooled as headache days per month,
headache duration as hours per month, and analgesic use as
number of doses per month. Headache severity and headache
index metrics were pooled using weighted mean differences
(WMD) and standardized mean differences (SMD).26 Missing
variances were imputed using standard methods.27 Heteroge-
neity was assessed using Cochran’s Q, Galbraith plots,28 and
the I2 statistic.29 We pooled data using a random effects model
(STATAversion 14.1; StataCorp LP, College Station TX). We
determined a priori to pool data at 4, 8, 12, 16, 20, and
24 weeks. For studies that reported outcomes at different time
points, we combined them in the closest time point available.
We assessed for publication bias when possible using the
methods described by Peters30 for dichotomous outcomes
and Egger31 for continuous outcomes. In addition, we ex-
plored the potential impact of quality and heterogeneity on
our outcomes using stratified analyses and meta-regression.
Finally, we assessed the quality of evidence using the

GRADE (Grading of Recommendations Assessment, Devel-
opment and Evaluation) system to rate the quality of the
evidence (GRADEpro GDT 2015) following Cochrane guide-
lines.23,32 The GRADE system assigns ratings as follows: high
(further research is unlikely to change estimate of effect),
moderate (further research may impact estimate), low (further
research is likely to change estimate), and very low (any
estimate of effect is very uncertain).

RESULTS

Our search yielded 2195 unique studies. Application of inclu-
sion and exclusion criteria (Online Figure 1) resulted in 31
randomized controlled trials.33–63 Ten of these were excluded:
two reported non-randomized comparisons,40,60 another was
stopped because of poor enrollment,61 another had no extract-
able data (and the authors did not respond to our attempts to
contact them),57 three studies did not adequately specify the
type of headache,37,39,53 and two focused on transformed
migraine headaches41,50 and one on analgesic-induced chronic
daily headaches.44 The 21 included studies ranged in size from
20 to 554 subjects (average: 131) and from 4 to 24 weeks in
duration (average: 9.5 weeks). Participants in 15 studies met
criteria for chronic tension-type headache.33–35,38,42,43,46–
48,52,54,56,58,62,63 The remaining studies included patients with
both episodic and chronic tension-type headache, though the
majority were chronic tension-type.45,49,51,55,59 All but one
included only subjects 18 years and older.54 Eleven countries
were represented. The average age was 37.9 years, and 71.5%
of participants were women. Study characteristics for placebo-

1352 Jackson et al.: Tricyclic and Tetracyclic Antidepressants for the Prevention JGIM



controlled trials are provided in Online Table 2 and compara-
tive effectiveness trials in Online Table 3. Quality ratings of
trials are given in Online Table 4.
Migraine is commonly comorbid among subjects suffering

from tension-type headache. Five studies excluded participants
with migraine headache,33,34,51,54,58 and four allowed partici-
pants to have both types of headache.45,55,59,62 The remaining
trials did not mention migraine headache. Seven studies ex-
cluded patients with depression,33,35,38,46,47,54,58,63 eight studies
measured depression,34,43,45,47,49,51,52,62 one focused on sub-
jects with concomitant headaches and depression,59 and the
remaining five had no information about depression. Studies
also commonly had high dropout rates, averaging 13.8% (95%
CI: 0.08–19.6), most without an intention-to-treat analysis
(57%). Sixteen of the studies (76%) were underpowered, and
only three had samples based on power calculations.

Placebo-Controlled Trials

Eight double-blind randomized studies included a placebo
arm.33,34,45,46,49,51,55,58 Amitriptyline was the most common
drug, used in six trials,33,45,46,49,51,55,58 with clomipramine51 and
doxepin55 studied in one trial each (Online Table 1). Tricyclic
antidepressant (TCA) doses ranged from 10 to 150 mg. Among
these trials, two measured depression,45,49 and three excluded
subjects with depression. Tetracyclics were compared to placebo
in two trials, one with mirtazapine34 and one with mianserin.51

TCA versus Placebo

Our primary outcome, headache frequency, was reported by
five studies involving 387 participants (Fig. 1). At baseline,
patients in both groups averaged 20.6 headaches per month
(95% CI: 20.4–20.8). Patients with chronic tension-type head-
ache treated with amitriptyline had a reduction in headache
frequency and headache index and increased health-related
quality of life at all time points assessed. At 4 weeks, the
amitriptyline group experienced 6.2 fewer headaches per
month (95% CI: −8.1 to −4.2; Fig. 1) than those receiving
placebo. The findings were similar at 8 weeks (−4.8 head-
aches/month, 96% CI: −6.6 to −3.0), 12 weeks (−3.8 head-
aches/month, 95% CI: −5.4 to −2.3), and 24 weeks (−5.0
headaches/month, 95% CI: −7.9 to −2.1).
Secondary outcomes are given in Online Table 2. Patients

given amitriptyline consumed fewer analgesic doses and had a
reduced headache index at most time points, with the benefit
increasing over time. For example, the analgesic dose reduc-
tion was 9.2 (95% CI: −24.6 to 6.1) fewer doses per month at
4 weeks of treatment, and gradually increased to 18 (95% CI:
−28.2 to −7.8) fewer doses per month by 24 weeks (Online
Figure 2). TCAs were more effective than placebo at improv-
ing quality of life, but not in reducing headache severity or
duration, and were not more likely to result in at least 50%
improvement in headaches.
Patients on tricyclics were more likely to experience drows-

iness (RR: 1.9, 95% CI: 1.2–2.9) and dry mouth (RR: 2.3,

95% CI: 1.6–3.3) than those on placebo, but were not more
likely to withdraw from the study (RR: 1.6, 95%CI: 0.78–3.1)
or experience other side effects (Online Table 2).
The quality of evidence for the comparison between TCAs

and placebo was graded as high. There was no evidence of
publication bias for TCA effect on headache frequency (Egger
p = 0.74), headache index (Egger p = 0.23), or analgesic
medication consumption (Egger p = 0.14) at 8 weeks, the
most commonly reported time point. There was no evidence
of heterogeneity for our primary outcome at 4 or 8 weeks,
although there was moderate heterogeneity at 12 weeks. There
was no relationship between sample size (p = 0.79), age
(p = 0.62), gender (p = 0.43), TCA dose (p = 0.68), quality
(p = 0.07), dropouts (p = 0.14), or inclusion of depressed
patients (p = 0.17) and our primary outcome.

Tetracyclic versus Placebo

Two blinded randomized trials compared two different
tetracyclics, mirtazapine34 and mianserin,51 to placebo. There
was no difference in the efficacy of tetracyclics on chronic
tension-type headaches compared to placebo on any outcome
measured, though most outcomes were only reported by a
single trial (Online Table 2).We graded the quality of evidence
for this comparison as low. There was insufficient data to
assess for publication bias.

Comparative Effectiveness Trials

There were 15 randomized studies that compared at least two
active modalities33–36,38,42,43,47,48,51,52,54,56,59,62,63 (Online
Table 1). All included amitriptyline as one of the comparison
groups. TCAs were compared to SSRIs in four studies.33,38,59,62

Amitriptyline was also compared to a combination of amitripty-
line and tizanidine,35 the tetracyclic mirtazapine,52 buspirone,54

doxepin,63 and amitriptylinoxide.58 In addition, amitriptyline was
compared to several non-pharmacological modalities. Two stud-
ies compared amitriptyline to a combination of stress manage-
ment and cognitive behavioral therapy (CBT).47,48 Single-trial
comparisons to amitriptyline included spinal manipulation,36

transcutaneous electrical nerve stimulation (TENS),56 and court-
type traditional Thai massage,42 which applies pressure on spe-
cific points along the meridian lines using polite gestures, since it
was originally used for royal families. All of the studies were
limited in that they were not formal equivalence trials. Most were
small and of short duration, and most used low doses of tricyclics
that were unlikely to have clinical effects against headaches.

TCA versus SSRIs

Among the five trials comparing TCAs to SSRIs, one had no
extractable data, and the authors did not respond to our attempts
to obtain data.57 Three studies compared amitriptyline to
citalopram33,59 or sertraline,38 and one compared desipramine
to fluoxetine.62 For our primary outcome, headache frequency,
there was no difference between TCAs and SSRIs at 4 weeks
(WMD −1.2 headaches/month, 95% CI: −3.6 to 1.1), 8 weeks
(WMD −2.1 headaches/month, 95% CI: −5.1 to 0.92),
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or 12 weeks (WMD: −0.8, 95% CI: 02.9 to 1.3; Fig. 2), though
by 16 weeks TCAs were superior to SSRIs (WMD −4.5 head-
aches/month, 95%CI: −6.3 to −2.7). This is similar to the impact
on headache index, with no difference at 4 weeks (SMD −0.32,
95% CI: −0.76 to 0.10), but with evidence for the superiority of
amitriptyline at 8 weeks (SMD −0.42, 95% CI: −0.85 to −0.001)
and 12 weeks (SMD −0.52, 95% CI: −0.95 to −0.08).
Similarly, there was no difference in analgesic consumption at

4 weeks (WMD: −0.11 doses/month, 95% CI: −4.3 to 4.1;
Online Table 2), though tricyclics were more effective at reduc-
ing analgesic use at 8 weeks (WMD: −4.8 doses/month, 95%CI:
−8.4 to −1.3) and 12 weeks (WMD: −5.2 doses/month, 95% CI:
−9.1 to−1.3). There was no difference between TCAs and SSRIs
in headache severity at any time point reported (Online Table 2).
The difference in headache duration was inconsistent, with no
difference at 4 weeks (WMD: −0.60 h, 95% CI: −2.3 to 1.1) or
12 weeks (WMD −1.3, 95% CI: −3.0 to 0.39), though TCAs
were superior to SSRIs at 8 weeks (WMD −1.3, 95%CI: −2.5 to
−0.08).
Tricyclics were not more likely to cause drowsiness, dry

mouth, or Bother^ side effects (Online Table 2) than SSRIs.
Subjects receiving tricyclics were not more likely to withdraw

from the study than those receiving SSRIs. We graded the
comparison of TCAs to SSRIs to be of moderate quality. There
were insufficient numbers of trials at any time point to assess
for publication bias.

Other Comparative Effectiveness Trials

Other comparisons that were limited to one or two trials gener-
ally had few outcomes reported and often used very low doses
of TCAs. Full results are given in Online Table 2. Two trials
compared amitriptyline to two other TCAs (amitriptylinoxide41

and doxepin43), finding no differences in outcomes. Two trials
compared TCAs to tetracyclics, also finding no differences. In a
single study, amitriptyline was more effective than buspirone.
Single trials found no difference between the combination of
amitriptyline and tizanidine, spinal manipulation, intra-oral or-
thotics, TENS units, or court-style traditional Thai-massage.
Generally, these trials used doses of amitriptyline that were too
low to be effective (chiropractic: 25mg, orthotics: 10mg, TENS:
50 mg, massage: 25 mg). Two trials found that the effect of full-
dose amitriptyline was no different from that of a combination of
stress management and CBT. Mirtazapine was compared to

Figure 1 Headaches per month, TCA vs. placebo.
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ibuprofen and the combination of mirtazapine and ibuprofen,
with no difference in any outcomes measured. The quality of
evidence for all of these comparisons was rated low.

DISCUSSION

We found that TCAs are more effective than placebo in
managing chronic tension-type headache, reducing headache
frequency by about seven headaches per month (from 17 to
10). This reduction could be seen as early as 1 month after
initiation of treatment, though it appeared to be more effective
over time. Patients given TCAs can also expect to take fewer
doses of analgesics, about 16–18 doses per month. This degree
of improvement is less than the effect of TCAs in the prophy-
laxis of chronic migraine headache21 and is less than previ-
ously reported in our systematic review.21 This degree of
reduction is less than 50% of the baseline headache frequency.
Providers and patients will need to discuss whether the side
effects common to TCAs are worth this degree of headache
reduction. Few studies were more than 12 weeks in duration,
so it is unknown whether any benefit persists over time. The
optimum dose is also uncertain; most placebo trials used doses
of amitriptyline ranging from 50 to 150 mg. Tetracyclics were
ineffective in treating tension-type headaches, though the lit-
erature is weak.

In our network meta-analysis, we found that TCAs were
more effective than other commonly used treatments for mi-
graine headache;12 unfortunately, there are very few studies
using other modalities for tension-type headache. Moderate-
quality evidence suggests that TCAs are better than SSRIs.
There is low-quality evidence that TCAs are better than
buspirone. Other comparisons with pharmacological and
non-pharmacological modalities were all small studies that
had a number of important methodological problems, render-
ing definitive conclusions impossible. One common finding
was that the comparative TCA groups were given low doses of
TCAs, as low as 10mg. Such low doses of TCAs are generally
considered inadequate for treating headaches. In a single trial,
behavioral therapy was better than placebo, and combining it
with TCA produced greater benefit than either alone.47

Distinguishing migraine from tension-type headache is not
always easy for clinicians. One study evaluated 1203 head-
ache sufferers presenting to primary care and found that 94%
of patients diagnosed with non-migraine headache types actu-
ally had migraine, though migraine diagnoses were nearly
always correct.64 Some headache experts suggest that primary
care providers should assume that a chronic disabling head-
ache is migrainous.65 In our trials, the diagnoses were gener-
ally made by headache specialists, making misdiagnosis less

Figure 2 Headaches per month, TCA vs. SSRIs.
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likely. The benefit of TCAs over placebo is greater for mi-
graine than tension-type headache, so even if the diagnosis is
incorrect, TCAs are likely to be beneficial. Although TCAs
were effective for tension-type and migraine headache, this is
not evidence that the pathophysiology for both types are the
same, since TCAs are beneficial in a broad range of pain
syndromes.66

This review has a number of significant differences from
our previous review, though there has only been one additional
trial.42 First, we more carefully delineated the time points at
which outcomes occurred in this version. Second, in the
previous version, we presented results as standardized mean
differences, making the results less clinically meaningful. In
this review, our primary outcome was headache frequency per
month, an outcome that is easily understood by clinicians and
patients. The previous review overstated the benefit of TCAs
for chronic tension-type headache; the current data provides
better information to help inform provider and patient conver-
sations about managing chronic tension-type headache with
TCAs. In addition, this review includes information about
tetracyclic use in tension-type headache.
Our review has several significant limitations. First, while the

quality of evidence for the comparison between TCAs and
placebo was graded as high, the other comparisons were gen-
erally low-quality, consisting mostly of underpowered single
randomized trials. Second, nearly all trials were of amitriptyline.
While the limited data from other TCAs (clomipramine, desip-
ramine, doxepin, and imipramine) appeared to show similar
effects, one should be cautious in assuming a class effect. Third,
studies were inconsistent in reporting outcomes, so even when
more than one trial was available, specific outcomes and time
points were often limited to a single study.Moreover, there were
significant problems with selective reporting of outcomes, and
many studies did not collect information on headache frequen-
cy, the measure preferred by the IHS. Fourth, the small number
of studies available precluded sensitivity analyses, such as
assessing for publication bias or fully exploring sources of
heterogeneity. For example, depression is commonly comorbid
among patients with headaches, yet we were unable to explore
the relationship between depression and outcome. Six of the
studies reported on the association between depression and
headaches, four found no correlation between depression and
headache improvement,34,43,49,58 and two found a weak corre-
lation.52,62 Fifth, we also had an insufficient number of studies
to explore whether some TCAs are better tolerated or whether
some doses are more effective than others. It is generally well
accepted, for example, that nortriptyline is better tolerated and
likely to be as effective as amitriptyline. Sixth, nearly all sub-
jects in this analysis met criteria for chronic tension-type head-
ache, experiencing more than 15 headaches per month. How
well TCAs will work against frequent episodic tension-type
headache is unclear. Seventh, this study suggests that TCAs
are more effective over time. However, this could be a con-
founded association. There were considerable losses to follow-
up, mostly for lack of benefit rather than intolerable side effects.

Since longer-duration trials had greater losses over time, and
few trials included an intention-to-treat analysis, it is likely that
those who stayed in the trial experienced a benefit while those
who dropped out did not, giving the impression that the drug
was more effective over time. Finally, one of the most common
long-term adverse effect of TCAs is weight gain. While our
studies found no evidence of weight gain, the duration of
included studies was too short to meaningfully assess for this
side effect. Thus, practicing clinicians should be cautious in
using our results to shape decisions regarding prophylactic
management of chronic tension-type headache.

CONCLUSIONS

TCAs are effective in reducing the headache burden of patients
with chronic tension-type headaches, lowering the number of
headaches by 5–6 per month. This would represent consider-
able residual headache burden, given that subjects in our study
averaged 16 headaches per month at baseline. Tricyclics also
reduced the number of acute analgesic medications taken per
month and improved both the headache index and quality of
life. These improvements are modest and need to be weighed
against the potential side effects patients may experience.
TCAs are superior to SSRIs, based on several trials. Though

evidence is limited to only single trials, TCAs are probably
better than buspirone and TENS. Tetracyclics appear to be
ineffective in treating chronic tension-type headache; howev-
er, the studies were low in number and underpowered. Non-
pharmacological comparisons included a behavioral interven-
tion (comprising a combination of stress management and
CBT), spinal manipulation, intra-oral orthotics, and massage;
all appeared to be comparable to TCAs, though these were all
small, low-quality studies, making definitive conclusions
highly suspect. While the current study provides evidence of
TCA effectiveness in reducing the frequency of chronic
tension-type headaches, additional research is needed to
strengthen the comparison of TCAs to alternative pharmaco-
logical and non-pharmacological treatments.
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