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ABSTRACT
Objective: An episodic migraine (EM) may lead to medication-
overuse headache (MOH), an abnormal behavioral pattern 
of noncompliance. Anxiety disorders, mood disorders, and 
disorders caused by psychoactive substances other than 
analgesics all have been reported with MOH at higher rates 
than with EM. The objective of this study was to evaluate 
the relationships between personality traits and anxiety and 
depressive disorders and headache type.

Methods: In this cross-sectional study, 55 patients with EM 
and 50 patients with MOH were recruited from were recruited 
from 2 university hospital clinics in Tehran, Iran, from January 
2013 to November 2015. Personality traits were assessed with 
the Temperament and Character Inventory (TCI-125). Patients 
were assessed for depression with the 9-item Patient Health 
Questionnaire (PHQ-9) and anxiety with the 7-item Generalized 
Anxiety Disorder scale (GAD-7).

Results: There was no significant difference between the 2 
groups regarding sex, age, or educational level. The TCI-125 
analysis between the 2 groups showed a significant mean ± SD 
difference in reward dependence (EM: 9.77 ± 2.06, MOH: 
8.69 ± 2.15, P = .01) and self-transcendence (EM: 8.42 ± 2.45, 
MOH: 6.83 ± 3.90, P = .03). The GAD-7 and PHQ-9 analyses 
demonstrated no significant difference between the 2 groups.

Conclusions: Reward-dependence and self-transcendence 
scores were significantly lower in patients with MOH than in 
those with EM. These results suggest that people with lower 
reward-dependence and self-transcendence scores may 
not adequately respond to prescribed medications, leading 
them to the frequent use of multiple drugs at higher doses. A 
multidisciplinary approach to management may be suggested 
for migraine patients, and it is reasonable to consider behavioral 
therapy in conjunction with pharmacotherapy to ameliorate 
comorbid conditions.
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M igraine is a debilitating headache disorder, including 
both episodic and chronic types, associated with a 

broad range of psychiatric comorbidities.1 Migraine affects 
around 15% of the population and approximately one-fifth of 
women.2 Since there are no biological markers for migraine, 
diagnosis is based on clinical history and the omission of other 
headache disorders.2

Episodic migraine (EM) is characterized by 0 to 14 headache 
days per month. Medication-overuse headache (MOH) is 
characterized by ≥ 15 headache days per month in patients 
taking ≥ 1 drug(s) for acute or symptomatic treatment of 
headache for ≥ 3 months in whom headache has developed 
or markedly worsened during medication overuse.3 In MOH 
patients, headache resolves or reverts to its previous pattern 
within 2 months after discontinuation of the overused 
medication.3 Use of migraine medications commonly causes 
MOH.2 According to epidemiologic studies, 4 progression 
from EM to MOH occurs each year in about 1 in 40 patients. 
Regardless of progression in migraine treatment, the prevalence 
of chronic headaches and especially MOH has not changed. 
Many migraine patients seek treatment from expert physicians 
and receive all classes of prophylactic treatment with no benefit.5

Anxiety disorders, mood disorders, and disorders caused 
by psychoactive substances other than analgesics all have been 
reported with MOH and chronic migraine at higher rates than 
with EM.6–8 The aim of this study was to evaluate possible 
associations of personality traits and anxiety and depressive 
disorders with headache type.

METHODS

In this cross-sectional study, 105 consecutive outpatient 
subjects with headache (EM: n=55, MOH: n=50) were recruited 
from 2 university hospital clinics of Tehran University of 
Medical Sciences from January 2013 to November 2015. 
Migraine was diagnosed and categorized by type according 
to International Classification of Headache Disorders Revised 
Criteria for Chronic Migraine9 by expert neurologists in the 
field of headache (M.T., F.F.).

Subjects
Patients were between the ages of 18 and 50 years and 

had no other chronic or serious illness. The study protocol 
was explained to all patients, and a signed consent form was 
received from each participant.
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■■ Reward-dependence and self-transcendence scores were 
lower in patients with medication-overuse headache than 
in patients with episodic migraine.

■■ Patients with lower reward-dependence and self-
transcendence scores may not be as responsive to 
prescribed medications, pushing them to the frequent use 
of multiple drugs at higher doses.

■■ A multidisciplinary approach utilizing behavioral therapy 
in conjunction with pharmacotherapy may be helpful for 
migraine patients.

Table 1. Temperament and Character Inventory (TCI-125) 
Scores of Patients With Episodic Migraine or Medication-
Overuse Headachea

TCI-125 Item
Episodic Migraine

(n = 55)

Medication-Overuse 
Headache

(n = 50) P
Novelty seeking 8.04 ± 3.14 7.96 ± 3.60 .91
Harm avoidance 11.23 ± 4.33 10.62 ± 4.05 .47
Reward dependence 9.77 ± 2.06 8.69 ± 2.15 .01
Cooperativeness 18.40 ± 2.91 17.62 ± 4.44 .31
Self-transcendence 8.42 ± 2.45 6.83 ± 3.90 .03
Self-dejectedness 12.98 ± 5.13 13.44 ± 5.30 .66
Persistence 2.96 ± 1.34 2.67 ± 1.40 .29
aValues are presented as mean ± SD.

Patients with the following were excluded from the study: 
mental retardation; dementia; illiteracy; serious neurologic, 
medical, or psychiatric disorders; imaging abnormality (on 
brain MRI or brain computed tomography); or a history of 
alcohol or illicit drug abuse. Patients who did not provide 
informed consent and those with no definite diagnosis of 
migraine headache were also excluded.

Migraine Type
EM was defined as those with migraine who had 0 to 

14 headache days per month. MOH was defined as ≥15 
headache days per month in those taking ≥1 medication(s) 
for acute or symptomatic treatment of headache for ≥3 
months and headache had developed or markedly worsened 
during medication overuse.3

Assessment Tools
Personality traits were evaluated with the Temperament 

and Character Inventory (TCI-125),10 and depressive and 
anxiety disorders were assessed with the 9-item Patient 
Health Questionnaire (PHQ-9) and the 7-item Generalized 
Anxiety Disorder scale (GAD-7), respectively.

TCI-125. The TCI-125 contains 125 yes or no questions 
and consists of 4 temperaments (novelty seeking, harm 
avoidance, reward dependence, and persistence) and 3 
character dimensions (cooperativeness, self-directedness, 
and self-transcendence). Patients filled out the 
questionnaires under the supervision of a trained physician 
(N.M., S.N.) during a headache-free period. We used the 
Persian validated version of the questionnaire.10

PHQ-9. The PHQ-9 is a self-administered questionnaire 
used to detect depression, especially in the primary care 
setting. PHQ-9 scores classify depression as 0–4 (no 
depression), 5–9 (mild depression), 10–14 (moderate 
depression), 15–19 (moderately severe depression), and 
20–27 (severe depression).11

GAD-7. The GAD-7 is a self-report questionnaire that 
measures the frequency of 7 anxiety symptoms according 
to the response categories not at all, several days, more than 
half the days, and nearly every day.12,13 On the basis of the 
patient’s answers, anxiety is classified as 0–4 (normal), 
5–9 (mild anxiety), 10–14 (moderate anxiety), and 15–21 
(severe anxiety). Evidence supports the reliability and 
validity of the GAD-7 as a measure of anxiety in the general 
population.14

Study Approval
Participation was voluntary and confidential, and the 

goals of the study were described before enrollment. The 
Ethics Committee of Tehran University of Medical Sciences 
approved the study. All subjects were given their test results.

Statistical Analysis
We used SPSS software version 19.0 for Windows 

to analyze the data. Continuous data are presented as 
mean ± SD. Additionally, we used the Kolmogorov-Smirnov 
Z test to determine the normal distribution of all continuous 
variables. Due to normal distribution of age and TCI-125 
items, we used parametrical tests. We used χ2 to compare 
PHQ-9 and GAD-7 scores between the 2 groups.

To analyze personality traits, we used t test to compare 
scores for each trait between the 2 groups. The significance 
level was defined as P< .05.

RESULTS

The mean ± SD age of patients with EM was 36.6 ± 10.9 
versus 39.4 ± 10.1 years in those with MOH (P = .79). The 2 
groups did not differ significantly with respect to sex (EM: 
45 women and 10 men, MOH: 42 women and 8 men, P = .77) 
or educational level (χ2 = 0.48, P = .79).

The TCI-125 analysis demonstrated a significant 
difference between the 2 groups for reward dependence 
(EM: 9.77 ± 2.06, MOH: 8.69 ± 2.15, P = .01) and self-
transcendence (EM: 8.42 ± 2.45, MOH: 6.83 ± 3.90, P = .03) 
(Table 1). However, we found no significant difference 
for novelty seeking, harm avoidance, persistence, self-
dejectedness, or cooperativeness (Table 1). In addition, there 
was no significant difference between the 2 groups in PHQ-9 
(χ2 = 0.88, P = .76) (Figure 1) or GAD-7 (χ2 = 3.03, P = .22) 
scores (Figure 2).

DISCUSSION

Our results showed lower scores for reward dependence 
and self-transcendence in patients with MOH than in those 
with EM. In addition, the 2 groups did not differ significantly 
with respect to sex or educational level, indicating that these 
variables do not have a strong effect on transitioning from 
EM to MOH.
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Figure 1. Nine-Item Patient Health Questionnaire Scores of 
Patients With Episodic Migraine (EM) or Medication-Overuse 
Headache (MOH) 
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Figure 2. Seven-Item Generalized Anxiety Disorder Scale Scores 
of Patients With Episodic Migraine (EM) or Medication-Overuse 
Headache (MOH)
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essential and consequential part of a unified whole 
world.21,22 

Our finding of significantly higher scores for reward 
dependence and self-transcendence in EM patients than 
in those with MOH may suggest that MOH patients 
are individuals with chronic headaches who are not 
necessarily dependent on the medications but typically 
add new drugs to see if a change will occur. Also, those 
with lower scores on self-transcendence tend to be 
more materialistic, pragmatic, objective, controlling, 
and pretentious, which may justify self-medication 
behavior.23 On the other hand, people with lower 
reward-dependence scores are not sensitive enough to 
social norms; in other words, those with low reward 
dependence are more independent, which may justify 
self-medication behaviors. It is acceptable to think of 
the MOH patient as an individual who does not heed 
advice regarding his or her illness.

In contrast, when coupled with high self-directedness 
and cooperativeness, high self-transcendence indicates 
maturity, spirituality, and creativity rather than 
psychopathology.24 Furthermore, we know that patients 
with migraine have higher scores on harm avoidance 
and persistence and lower scores on self-directedness 
compared with a random general population.25 
Migraine patients with comorbid bipolar disorders are 
more susceptible to transition to MOH patients who 
do not respond as well to pharmacologic treatment.26 
These results are in contrast with those of our study 
that showed self-transcendence rates to be higher in 
EM patients then in those with MOH. It is significant 
that in a study27 that included patients with EM (n = 79), 
chronic migraine (n = 28), and MOH (n = 31), harm-
avoidance scores were significantly higher in the 3 
migraine groups than in the control group. In addition, 
among the 3 groups, harm-avoidance scores were 
highest in MOH patients.27

In patients with low reward-dependence scores, 
treatment with serotonin-norepinephrine agents is 
suggested. Behavioral therapy regarding self-medication 
behavior control must also be considered in high-risk 
patients in conjunction with both psychiatrists and 
behavior therapists.

The main limitation of this study was the small 
sample size. In the future, we suggest that studies 
incorporate larger sample sizes and adherence and 
compliance assessments.

In conclusion, our study showed significantly lower 
scores of reward dependence and self-transcendence in 
MOH patients compared with EM patients. It is suggested 
that people with lower reward-dependence and self-
transcendence scores may not adequately respond to 
the medications prescribed by their physician, leading 
them to the frequent use of multiple drugs at higher 
doses. Assessment of personality traits in EM patients 
may predict this progression, and a multidisciplinary 
approach to care is warranted for high-risk patients.

It is noticeable that we found no significant difference in anxiety 
and depression scores between the 2 groups, which possibly is a 
result of antidepressant use; however, it has been suggested that 
EM and MOH patients experience depression and anxiety at 
higher rates than the general population.15,16 Saper and Lake17 
found higher rates of depression and anxiety in MOH patients than 
in those with EM, suggesting that in the MOH group, psychiatric 
disorders occur more often before the transition from EM to 
MOH. However, some studies18 showed no significant difference.

Reward dependence is defined as the tendency 
to positively respond to reward signals to maintain 
or resist behavioral extinction and the inclination to 
maintain ongoing behaviors that have been associated 
with reinforcement in the past. Reward dependence is attributed to 
the serotonin-norepinephrine neurotransmitter pathway.19,20 On 
the other hand, self-transcendence is associated with spirituality 
and refers to identification of everything conceived to be an 
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