
Copyright 1991 by the American Psycholllllical Association,lnc.
0022-006X/91/$3.00

A Comparison of Pharmacological (Amitriptyline HCL)
and Nonpharmacological (Cognitive-Behavioral) Therapies

for Chronic Tension Headaches

Kenneth A. Holroyd, Justin M. Nash, and Jeffrey nPingel
Department· of Psychology and Institute of Health and Behavioral Sciences

Ohio University

Gary E. Cordingley
Ohio University College of Osteopathic Medicine

Albert Jerome
Ohio University

Forty-one recurrent tension headache sufferers were randomly assigned to either cognitive-beha­
vioral therapy (administered in a primarily home-based treatment protocol) or to amitriptyline
therapy (with dosage individualized at 25, 50, or 75 mgjday). Cognitive-behavioral therapy and
amitriptyline each yielded clinically significant improvements in headache activity, both when
improvement was assessed with patient daily recordings (56% and 27% reduction in headache
index, respectively), and when improvement was assessed with neurologist ratings of clinical im­
provement (94% and 69% of patients rated at least moderately improved, respectively). In instances
where differences in treatment effectiveness were observed (headache index, somatic complaints,
perceptions of control of headache activity), cognitive-behavioral therapy yielded somewhat more
positive outcomes than did amitriptyline. Neither treatment, however, eliminated headache
problems.

The last 25 years have seen the development and widespread

clinical application of both pharmacological and nonpharma­
cological interventions for the prophylaxis of recurrent tension
headaches. Surprisingly, there has been no direct comparison
of the effectiveness of widely used pharmacological and non­
pharmacological treatments. 1 Moreover, results from clinical
trials separately evaluating these two treatment modalities can­
not be readily compared. This is because different types of
outcome measures have been used in clinical trials of pharma­
cological treatment (typically clinician ratings of improvement)
than in clinical trials of nonpharmacological treatment (typi­
cally daily headache recordings). Information about the com­
parative impact of pharmacological and nonpharmacological

treatments on recurrent tension headaches, and on psychologi­
cal symptoms and somatic complaints that frequently accom­
pany such headaches, is thus completely lacking, as is informa­
tion about the relative side effects of these two treatments.

The preferred pharmacological agent for tension headache
prophylaxis is amitriptyline HCL (see Diamond & Dalessio,
1986; Raskin, 1988). The benefits of this drug appear to be
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independent of its antidepressant action: Not only is its effective­
ness unrelated to the presence or absence of depressive symp­

toms, but tension headaches appear to respond more quickly
(often within I week) and at a lower dose (often 25 to 75 mgjday)
than does depression. The mechanism whereby amitriptyline
produces its analgesic effects is unknown, but its blockade of
serotonin and norepinephrine re-uptake has been hypothe­
sized to playa role.

Raskin (1988) has commented: "The sparse literature regard­
ing the effectiveness of amitriptyline is remarkable, given the
drug's widespread successful use throughout the world" (p.
181). For example, results from the two available placebo-con­
trolled trials (Diamond & Baltes, 1971; Lance & Curran, 1964)
were positive, but the studies were limited by their use of global
clinical ratings to assess outcome (rather than daily headache
recordings), by short trial periods (1 month), and in the case of
the Diamond and Baltes (1971) study, by a lack of clear infor­
mation concerning dosage. Additional information concerning
the effectiveness of this widely used treatment is thus needed.

The most frequently used nonpharmacological therapies for
recurrent tension headache are various relaxation training pro­
cedures (see reviews by Andrasik & Blanchard, 1987; Holroyd,

lOne study (Paiva et aI., 1982) has compared the effectiveness of
electromyographic (EMG) biofeedback training and diazepam (dose
unspecified). Because of its abuse potential, diazepam is not a
currently accepted prophylactic therapy for chronic tension headache
(Diamond & Dalessio, 1986; Raskin, 1988); therefore, this study is not
discussed in detail.
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1986; Holroyd & Penzien, 1986). Recently, investigators have

begun to focus on ways to enhance the effectiveness and to
reduce the cost of relaxation-oriented treatment. The effective­

ness of relaxation therapy may be enhanced, at least for certain
patients, by adding cognitive-behavioral (stress management)
interventions to relaxation training (Blanchard et aI., 1990;
Holroyd & Andrasik, 1982; Tobin, Holroyd, Baker, Reynolds, &
Holm, 1988). The cost of relaxation-oriented treatment may be

reduced by providing treatment in a primarily home-based
treatment format that uses written manuals and audiotapes to

guide patient learning of relaxation and cognitive-behavioral
coping skills (e.g., Teders et aI., 1984; Tobin et aI., 1988). This
treatment format has the advantage of significantly reducing
the number of clinic visits required of patients and thus the cost
of treatment.

The present study is a prospective randomized trial that com­
pares the effectiveness of amitriptyline HCL and combined re­
laxation/cognitive-behavioral therapy in the management of
recurrent tension headaches. Improvements in tension head­

ache activity were assessed with both neurologist clinical rat­

ings (similar to those used in previous evaluations of pharmaco­
logical treatments) and with patient daily recordings (similar to
those used in previous evaluations of nonpharmacological
treatments). Also assessed were the impact of treatment on psy­

chological symptoms and somatic complaints that frequently
accompany recurrent headache problems and the occurrence
of treatment side effects.

Method

Patients

Patients were 41 recurrent tension headache sufferers who presented
for treatment at a university research clinic. Patients averaged 32.3
years of age (range = 19-55), 15.1 years of education (range = 12-25),
and 10.7 years of significant headache problems (range = 1-28). Eighty
percent (33 patients) were women, and 49% (20 patients) reported a
parental history of problem headaches.

Diagnostic and inclusion criteria. To be included in this study, pa­
tients had to (a)receive a diagnosis of recurrent tension headache from
both the project neurologist and a psychologist evaluator,2 (b) regularly
experience problem tension headaches at least 3 days per week, and (c)
have suffered from problem headaches for at least I year. Patients were
also required to meet at least two of the following inclusion criteria: (a)
typical headache described as a continuing dull ache or sensation of
tightness, pressure, or constriction; (b) typical headache described as
bilateral and beginning in the frontal occipital, suboccipital, or back­
of-the-neck region; and (c)typical headache described as feeling like a
cap or band around the head. Patients could not meet any of the follow­
ing exclusion criteria: (a) prodromal symptoms commonly associated
with vascular headache; (b) frequent unilateral pulsing or throbbing
pain; (c) typical sudden or abrupt headache onset; and (d) indication
from the neurological evaluation of sinus headaches, headaches asso­
ciated with a disease state or head trauma, or headaches aggravated by
analgesic abuse. Finally, patients were required to be free from prophy­
lactic headache medication for at least 3 months before entering the
study.

Measures

Neurologists ratings. Patients were evaluated by the project neurolo­
gist before treatment and reevaluated 12 weeks after beginning treat-

ment. The reevaluation occurred at least 4 weeks after patients in the
amitriptyline group had been stabilized on amitriptyline and patients
in the cognitive-behavioral group completed the home-based treat­
ment protocol. At the reevaluation, changes in headache activity were
rated on a7-point Likert-type scale; anchors located at each of the
seven points ranged from substantial worsening of headaches to sub­
st(mtial improvement in headaches. Side effects were also rated on a
4-point Likert-type scale; anchors at each point ranged from no side
effects of treatment to severe s(de effects oftreatment.3

Headache recording. Patients were asked to record headache activ­
ity four times daill beginning I month before treatment and continu­
ing through reevaluation, 12 weeks after the beginning of treatment.
Headaches were recorded using an II-point scale, from no headache (0)
to incapacitating headache (10). On the same recording form, patients
also indicated the type and amount of analgesic medication taken for
headaches (Holroyd et aI., 1988).

Four measures were derived from daily recording forms: (a) head­
ache index (the mean headache recording for an assessment period),
which provided a measure of the average level of pain; (b) headache
peak (highest pain rating for each week averaged across an assessment
period), which provided a measure of the patient's most intense pain;
(c)the percentage of headache-free days, which provided a measure of
time patients were without headache-related disability; and (d) the
mean number of analgesic tablets used per day weighted by medica­
tion potency (Coyne, Sargent, Segerson, & Obourn, 1976), which pro­
vided a measure of the amount of analgesic medication consumed.

Following procedures used in previous studies to facilitate data col­
lection, patients were asked to sign a data collection contract, which
included a $20 deposit, with the provision that the money would be
returned as long as they continued to fill out headache recording forms
and questionnaires, whether or not they stayed in treatment (Holroyd
& Andrasik, 1978; Tobin et aI., 1988). Written informed consent also
was obtained.

Psychological tests. Before treatment and at the 12-week reevalua­
tion, patients were also asked to complete four tests: (a) the Beck De­
pression Inventory (BDI; Beck, Ward, Mendelson, Mock, & Erbaugh,
1961), which provided a measure of depressive symptoms; (b) the State­
Trait Personality Inventory (STPI; Spielberger et aI., 1979), which pro­
vided measures of anxiety and anger; (c)the Wahler Physical Symptom
Inventory (WPSI; Wahler, 1983), which provided a measure of general
somatic complaints; and (d) the Headache Locus of Control Scale
(HLOC; Holroyd et aI., 1984), a modification of the Multidimensional
Health Locus of Control Scale (Walston, Walston, & DeVellis, 1978),
which assessed whether patients perceived factors influencing their
headaches as within their control or outside their control.

These psychological tests were used to determine if psychological
treatment or prophylactic medication or both (a)reduced the high lev­
els of psychological symptoms or somatic complaints often seen in

2 Diagnostic disagreement occurred in two cases, and these patients
were not included in the study.

3 No reliability data are available on neurologist improvement and
side effect ratings used in this study or in other studies evaluating ami­
triptyline for chronic tension headaches. However, improvement as
assessed by neurologist ratings and by daily patient recordings (head­
ache index) were highly correlated (r = .75, p < .(01), even though
patient recordings were mailed to the research staff and were not avail­
able to the project neurologist.

4 Little information seems to be lost and compliance is probably
increased if headache activity is sampled four times a day rather than
hourly; these two sampling procedures produce highly correlated mea­
sures (r = .98, headache index; Penzien, Holm, Holroyd, Hursey, &
Harkabus, 1986).
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recurrent tension headache sufferers or (b) altered patients; percep­
tions of the locus of control of their headache disorder.

Group Assignment

Patients matched on pretreatment level of headache activity (head­
ache index) were randomly assigned to cognitive-behavioral therapy
(n = 20) or to amitriptyline HCL (n = 21). Four patients discontinued
amitriptyline because of medication side effects. One patient discon­
tinued cognitive-behavioral therapy reporting lack of time. A chi­
square test revealed that the number of dropouts from the two treat­
ments did not differ significantly (p > .05). Multivariate analyses of
variance (MANOVAs) and chi-square tests revealed that the 5 dropouts
did not differ significantly from treatment completers on demographic
variables, chronicity of headache problems, or on any of the variables
in Tables 1 and 4.

MANOVAs and chi-square tests also revealed that before treatment,
patients in the amitriptyline and cognitive-behavioral therapy treat­
ment groups did not differ on demographic variables, chronicity of
headache problems, or on any variables in Tables I and 4.

Treatment

Cognitive-behavioral therapy (n = 20). Patients randomized to cog­
nitive-behavioral therapy were seen in three I-hour treatment sessions,
scheduled at the beginning, middle, and end of the 8-week treatment
period. In addition, two 15-min phone contacts at the end of Weeks 2
and 6 were used to identify and correct problems encountered in home
training. Treatment procedures were explained, and relaxation train­
ing was introduced at the first treatment session. Instruction manuals
and audiotapes also were provided to facilitate home practice in brief
relaxation procedures (e.g.,cue-controlled relaxation, relaxation by re­
call) and the application of these skills in daily living. At the second
treatment session (Week 5), more active methods of coping with head­
ache-related stresses (either cognitive-restructuring or problem-solving
skills) were introduced. At this session the therapist and patient identi­
fied one target problem that was closely associated with the patient's
headaches. Emphasis was placed on choosing a target problem that
could likely be changed with cognitive-behavioral intervention. The
therapist determined whether cognitive-restructuring or problem­
solving skills appeared more relevant to the target problem. Patients
who demonstrated haphazard or avoidant problem-solving strategies
were provided the problem-solving module. Patients who demon­
strated well-organized skills but who nonetheless ruminated and
worried were provided the cognitive-restructuring module. Instruc­
tion manuals and audiotapes also were provided to facilitate the use of
cognitive-restructuring or problem-solving skills at home. At the third
treatment session (end of Week 8), the strategies the patient found most
useful in managing his or her headaches were reviewed. Treatment was
administered by three advanced clinical psychology graduate students.
A more detailed description of this treatment protocol can be found in
Tobin et aI., (1988).5

Amitriptyline HCL (n = 21). Patients randomized to medication
treatment saw the project neurologist at Weeks 1,3, and 5. Phone calls
were permitted as needed. At the first appointment, treatment and
possible side effects were explained, and amitriptyline medication was
initiated at 50 mg nightly. If no side effects were encountered, the dose
was increased to 75 mg nightly at the second visit. At the third appoint­
ment (Week 5), the maximal tolerated dose was selected for use during
the rest of the study. The dosages prescribed in our study were similar
to those used in previous studies (Casacchia, Cerbo, Corona, & Boni,
1981; Lance & Curran, 1964; Pluvinage, 1978).6 This treatment proto­
col also emulated medication adjustment procedures commonly used
in clinical practice. The mean final amitriptyline dose was 51.5 mg/

day, with about a third of the patients at each of the three possible dose
levels.

Results

Headache Activity and Analgesic Medication Use

Headache recordings. Daily headache recording and analge­
sic medication use data are presented in Table I. Both treat­
ments yielded improvements in all three headache measures.
Cognitive-behavioral therapy thus yielded a 56% reduction in
the headache index and a tripling of headache-free days,
whereas amitriptyline yielded a 27% reduction in the headache
index and slightly more than a doubling of headache-free days.

A 2 X 2 (Treatment Group X Treatment Phase) MANOVA7
on the three measures of headache activity revealed a main
effect for treatment phase, F(3, 32) = 27.09, p < .001, indicating
significant reductions in headache activity in treated subjects,
and a Treatment Group X Treatment Phase interaction, F(3,
32) = 2.93, p < .05, indicating that significantly larger reduc­
tions in headache activity were obtained with cognitive-behav­
ioral therapy than with amitriptyline therapy. Subsequent uni­
variate analyses (ANOVAs) revealed a treatment phase main
effect, F(I, 34) = 57.84, p < .001, and a Treatment Group X
Treatment Phase interaction on headache index, indicating
that significantly larger improvements in headache index were
obtained with cognitive-behavioral therapy than with amitrip­
tyline. Only treatment phase main effects were obtained for
headache-free days and headache peak, F(1, 34) = 61.29, p <
.001, and F(I, 34) = 44.29, p < .001, respectively, indicating that
improvement on those two measures did not differ significantly
in the two treatment groups. Within-group t tests presented in
Table 1 revealed that both amitriptyline and cognitive-behav­
ioral therapies produced significant improvements on all three
headache measures.

In an endpoint analysis8(where endpoint data from treatment
dropouts are included), differences between the two treatments
were more evident. Significant treatment phase main effects
were again obtained on all three headache measures (at least
p < .001); however, the Treatment Group X Treatment Phase
interaction reached significance for both headache index and
headache-free days, F(I, 39) = 11.68, p < .001, and F(I, 39) =
5.48, p < .05, respectively, indicating significantly larger im-

5 A copy of the audiotapes and home workbook for this treatment
can be obtained from Kenneth A. Holroyd ($25 manual, $25 audio­
tapes).

6Studies evaluating amitriptyline in the treatment of mixed mi­
graine and tension headache have used similar dose levels (e.g.,50-75
mg in Mathew, 1981).

7 Preliminary analyses revealed no therapist effect in the cognitive­
behavioral therapy condition and no dose effect in the amitriptyline
condition.

8 Endpoint analyses are commonly reported in evaluations of phar­
macological treatments (cf., Conte, Plutchik, Wild, & Karasu, 1986;
Elkin et aI., 1989; Murphy, Simons, Wetzel, & Lustman, 1984). End­
point analysis substitutes data from the last available assessment for
the (unavailable) final assessment for treatment dropouts. Treatment
comparisons are thus based on all patients entering treatment and not
just on treatment com pieters.
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Table 1
Headache and Analgesic Medication Scores

Measure"
Pretreatment

evaluation Reevaluation

Within-group
changes

t

Table 2
Number and Percentage of Patients in Three Improvement
Categories Based on Daily Headache Recordings
(Headache Index)

Treatment group

Cognitive-behavioraltherapy (n = 19) Cognitive-Amitrip-
Headache index(O_lO)b

behavioraltyline
M

2.170.968.95**Improvement
SD

0.960.65 categoryn%n%

Headache-freedays (%) M
18.054.77.14**Unimproved or slightly

SD
16.027.5 improved

Headachepeak (O_lO)b
«33% reduction)210847

M
6.414.334.58**Moderatelyimproved

SD
1.672.35 (33-66% reduction)1053635

Medication
Substantiallyimproved

M
0.820.26 (>66% reduction)737318

SD
0.890.52

provements on both measures with cognitive-behavioral ther­
apy than with amitriptyline.

Table 2 shows the number and percentage of patients in each
treatment group who were categorized into three improvement
categories (Holroyd et aI., 1984) on the basis of improvements in
headache index. A 2 X 3 chi-square revealed that patients who
received amitriptyline and patients who received cognitive-be­
havioral therapy were distributed differently across the three
improvement categories, x2(2, N = 36) = 6.11, p < .05. Specifi­
cally, a 2 X 2 chi-square revealed patients who received cogni­
tive-behavioral therapy were more likely than were patients
who received amitriptyline to be categorized as moderately or
substantially improved (and less likely to be categorized as un­
improved or slightly improved), x2(1, N = 36) = 5.97, p < .05.
When treatment dropouts were included in these analyses (and
classified as unimproved), both chi-squares were somewhat
larger, x2(2, N= 41) = 7.98, P < .005, and x2(l, N= 41) = 10.12,
p < .005, respectively.

Neurologist improvement ratings. The number and percent­
age of patients in each treatment group who were categorized
into three improvement categories on the basis of neurologist
clinical ratings are presented in Table 3. It can be seen that the
majority of patients in both treatment groups who completed

AmitriptylineHCL (n = 17)

Headacheindex (O_lO)b
M 2.04 1.49
SD 0.94 1.11

Headache-freedays (%)
M 18.5 42.3
SD 14.3 32.9

Headachepeak (O_lO)b
M 6.36 4.55
SD 1.23 1.98

Medication
M 1.59 0.82
SD 1.77 1.17

"Means for respectiveI-month periods.
bHigher number indicates higher levelof pain.
* p<.01. ** p<.OO1.

2.95*

4.10**

5.13**

treatment were rated as at least moderately improved. A 2 X 3
chi-square test revealed only a trend for patients in the two
treatment groups to be distributed differently across the three
improvement categories, x2(2, N = 34) = 4.82, p < .10. When
treatment dropouts were included in this analysis (and classi­
fied as unimproved), the chi-square was statistically significant,
x2(2, N = 39) = 6.68, p < .05. A 2 X 2 chi-square further revealed
that cognitive-behavioral therapy patients were more likely to
be rated moderately or substantially improved (and somewhat
less likely to be rated unimproved or slightly improved) than
were amitriptyline-treated patients, x2(1, N = 34) = 3.85,
p<.05.

Analgesic medication. As shown in Table 1, the cognitive­
behavioral therapy group reduced analgesic medication use by
two thirds, and the amitriptyline therapy group reduced analge­
sic medication use by about one half. A 2 X 2 (Treatment
Group X Treatment Phase) ANOVA yielded only a main effect
for treatment phase, F(l, 34) = 22.08, p < .00 1, indicating only
significant reductions in analgesic medication use with treat­
ment.

Psychological Symptoms/Somatic Complaints
Psychological symptoms. Patients in both treatment groups,

as shown in Table 4, showed at least small reductions in psycho-

Table 3
Number and Percentage of Patients in Three Improvement
Categories Based on Neurologist Clinical Ratings

Treatment group

Cognitive-Amitrip-
behavioral

tyline
Improvement category

n%n%

Unimproved or slightly
improved

16531
Moderatelyimproved

633638
Substantiallyimproved

1161531

Note. One patient from each treatment was not reevaluated by the
neurologist.




