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Abstract

Aim: To identify factors that may be predictors of the outcome of a detoxification treatment in medication-overuse

headache.

Methods: Consecutive patients entering a detoxification program in six centres in Europe and Latin America were

evaluated and followed up for 6 months. We evaluated anxious and depressive symptomatology (though patients with

severe psychiatric comorbidity were excluded), quality of life, headache-related disability, headache characteristics, and

prophylaxis upon discharge.

Results: Of the 492 patients who completed the six-month follow up, 407 ceased overuse following the detoxification

(non overusers), another 23 ceased overuse following detoxification but relapsed during the follow-up. In the

407 non-overusers, headache acquired an episodic pattern in 287 subjects (responders). At the multivariate

analyses, lower depression scores (odds ratio¼ 0.891; p¼ 0.001) predicted ceasing overuse. The primary headache diag-

nosis – migraine with respect to tension-type headache (odds ratio¼ 0.224; p¼ 0.001) or migraine plus tension-type

headache (odds ratio¼ 0.467; p¼ 0.002) – and the preventive treatment with flunarizine (compared to no such treatment)

(odds ratio¼ 0.891; p¼ 0.001) predicted being a responder. A longer duration of chronic headache (odds ratio¼ 1.053;

p¼ 0.032) predicted relapse into overuse. Quality of life and disability were not associated with any of the outcomes.

Conclusions: Though exploratory in nature, these findings point to specific factors that are associated with a positive

outcome of medication-overuse headache management, while identifying others that may be associated with a negative

outcome. Evaluation of the presence/absence of these factors may help to optimize the management of this challenging

groups of chronic headache sufferers.
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Introduction

Discontinuation from the overused drug is the first step
in the management of medication-overuse headache
(MOH), being effective in reverting the headache pat-
tern from chronic to episodic in the majority of patients
(1). However, in a minority of MOH patients, drug
withdrawal is unsuccessful either because they fail to
actually interrupt drug overuse or because overuse dis-
continuation is not associated with an improvement of
headache (2–4). Thus, the identification of the factors
associated to a positive or negative outcome of a with-
drawal treatment in subjects with MOH seems critical.
Psychiatric comorbidities, such as anxiety and depres-
sion, are often associated with frequent headache and
medication overuse (5,6). The same is also true for poor
quality of life (QoL) and high headache-related disabil-
ity (7–9). In this frame, it is interesting to understand
whether some of these factors actually have an impact
on the response to the detoxification treatment. Several
authors (10–23) have explored the association that
exists between such factors and the effects of the treat-
ment, mostly recruiting MOH patients in specialized
headache clinics. However, it must be noted that the
results of these studies are hardly comparable because
they differ in terms of sample size, selected outcomes
and duration of follow-ups. In general, detoxification
interventions are able to produce benefits on patients’
affective state (10–13), QoL (11–14), and disability
levels (10,12–13,15). When investigating those variables
associated with the outcome of withdrawal therapy, an
observational prospective study conducted on a small
MOH population showed that poor QoL and high
scores of depression and anxiety at baseline correlated
with frequent headaches 6 months after withdrawal
(11). Raggi (16) found in an observational longitudinal
study that baseline self-reported depression, but not
QoL or headache-related disability, was associated
with relapse into MOH and need for another treatment
at 1 year. Caproni (17), in a post-hoc analysis from the
SAMOHA study, showed that quality of life – but not
headache-related disability – before treatment (detoxi-
fication plus sodium valproate) was associated with
poor response at 3 months. Bøe (18) confirmed this
finding in a 1-year follow-up. Authors in this prospect-
ive study also included the Hospital Anxiety and
Depression Scale (HADS) (19) for assessing depressive

symptomatology, but in this case failed to find any asso-
ciation between affective state and detoxification out-
come. Another prospective cohort study (20) found
that headache-related disability (the authors did not
evaluate patients’ affective state or QoL) was an inde-
pendent predictor of treatment efficacy at 1-year follow-
up. Finally, in a recent retrospective study, higher
depression scores and disability levels as well as lower
QoL were associated with frequent relapses; that is, need
for two or more structured withdrawals within three
years (21). At variance, there is also evidence of a lack
of association between these variables and the outcome
of treatment. A couple of Italian retrospective (22) and
prospective (12) studies failed to find any relation
between baseline affective state and headache disability
and risk of relapse into overuse at 1-year follow-up.
Similarly, a small longitudinal Chinese study (23)
showed a lack of association between patients’ psycho-
logical state two months after detoxification and the out-
come itself 7.5 months later.

Taken together, all these findings are interesting as
they show the importance of considering psychiatric
comorbidities, QoL and migraine disability together
with clinical variables with respect to the outcome
of the detoxification. However, the heterogeneity and
limitations described above do not allow definite con-
clusions. The COMOESTAS project is a multicentric
multinational prospective study that provides a large
and well characterized population of MOH subjects
who underwent detoxification and were followed up
for 6 months (24–27). In a previous analysis of the
COMOESTAS population, we observed that detoxifi-
cation had a general positive impact on anxious and
depressive symptomatology (26). A subsequent post-
hoc analysis showed that the observed improvement
was driven by the success of treatment (27); that is, it
was more evident in those subjects who became over-
use-free, but it was also dependent on the affective
state, being the best outcome after detoxification
observed in the subjects with lower depressive symp-
tomatology. These observations suggested the import-
ance of exploring the association between psychological
variables and the outcome of detoxification, consider-
ing also a possible mutual interplay with clinical and
therapeutic factors. Hence, in the present study, for the
first time, we report a post-hoc analysis of the
COMOESTAS database aimed at evaluating in more
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depth the association existing among symptoms of anx-
iety and depression, QoL, headache-related disability,
headache characteristics, preventive treatments, and
detoxification outcome.

Methods

Participants and study design

Design and results of the COMOESTAS project have
been described elsewhere (24–27). It was a study aimed
at comparing the outcomes six months after detoxifica-
tion between MOH patients monitored with an elec-
tronic (IEPR) or a paper diary (25). Patients with
MOH according to the ICHD-3 beta criteria (28)
were recruited consecutively from August 2008 to
February 2009 in six headache centers: Four in
Europe (Italy, Denmark, Germany, and Spain) and
two in Latin America (Argentina and Chile). Patients
affected by severe psychiatric comorbidities; that is,
those who scored�15 on the HADS scale (29) or who
required psychiatric evaluation and treatment in the
physician’s opinion, were excluded. This exclusion cri-
terion was adopted in the COMOESTAS project to
limit the possibility of including subjects suffering
from headache associated with psychiatric comorbid-
ities, and to improve the homogeneity of the population
under investigation. All patients underwent drug with-
drawal followed by optional prophylactic treatment,
according to a consensus protocol published elsewhere
(24) and were followed up for 6 months.

Procedures

The procedures adopted have been explained in detail
elsewhere (23–27). Briefly, at visit 0, patients were
informed individually about the role of acute drugs in
causing medication-overuse headache, the treatment pro-
gram and the need to keep a headache diary. One month
later, at visit 1 (Day 0), the headache diary was checked,
patients were included in the study and underwent detoxi-
fication either as inpatients or as outpatients.
Detoxification lasted 7 days and consisted of the abrupt
discontinuation of overused acute medications, which
were substituted by rescue medications. As of Day 8, the
patients were allowed only two days/week with symptom-
atic medications different from the overused ones.
Prophylactic treatment was optional; when prescribed, it
was started on Day 1. At visit 2 (two months after day 0)
patients returned to the headache center for a follow-up
visit. Visit 3 (6 months after day 0) completed the study.

Given the size of this study, depressive and anxious
symptomatology, QoL and headache-related disability
were evaluated by means of self-reported question-
naires, adopted as the best trade-off between data

quality and resource usage. More specifically, we used
HADS (19) for scoring the levels of depressive and anx-
ious symptomatology, WHOQoL (30) for assessing
QoL, and Migraine Disability Assessment (MIDAS)
(31) for measuring headache-related disability. The
study was approved by the local Ethics Committees
from all centers except Denmark, where approval was
not necessary because the study did not foresee any new
pharmacological treatment. Participants gave informed
consent before taking part.

Data management

We collected clinical data by means of a dedicated web-
based platform (the COMOESTAS platform). All cen-
tres were required to perform data entry in real time.
Data input was continuously monitored by the coordi-
nating centre (the Mondino Institute).

Endpoints and statistical analysis

For data analysis, we adopted the following possible
outcomes (24–25):

1. Non-overusers: Subjects who were overuse-free at
both 2 months and 6 months

2. Responders: A subset of non-overusers who had less
than 15 headache days/month during the entire
6-month observation period
2a. 50% responders: A subset of responders with a

50% reduction in headache attacks during the
entire 6-month observation period

2b. Optimal responders: A subset of responders with
a 75% reduction in headache attacks during the
entire 6-month observation period

3. Relapsers: Subjects who were overuse-free at 2
months but relapsed back into overuse at any
month between 3 months and 6 months.

Data are presented as means with standard deviations
in brackets. We used the Student’s paired and independ-
ent t-tests for data following a normal distribution. For
dichotomous data, we used the �2-test. Univariate and
multivariate logistic regression (enter method) were
applied to determine the predictors of the five outcomes
(1, overusers; 2, responders; 2a, 50% responders; 2b,
optimal responders; and 3, relapsers), as defined above.
In order to have a clearer view of the role of symptoms of
anxiety and depression, QoL and disability in predicting
the outcome of detoxification, clinical (primary headache
diagnosis, headache frequency, duration of chronic head-
ache, duration of MOH, and days of acute drugs intake
per month) and therapeutic variables (prophylaxis at dis-
charge) were also included in the regression models.
A full list of these variables is listed in Table 1.
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Given that a comparison between IEPR and classic
protocols has already been published (24), it was not
included in the analyses. The criterion for variable inclu-
sion in the multivariate model was statistical significance
at the level of p� 0.05, obtained by univariate analysis.
A series of receiver operating characteristics (ROC) ana-
lyses were performed to evaluate the relationship between
sensitivity and specificity of the clinical and psychological
variables used as predictors in the logistic regressions to
identify detoxification outcomes. The area under the
ROC curve (AUC) gives the proportion of cases that
are correctly discriminated by the considered variables.
The optimal cut-off score was defined as the one that
yields the highest Youden’s index (sensitivityþ specifi-
city). An alpha of 0.05 was used for all statistical tests.
The SPSS 23.0 statistical software package was used.
Given the number of outcomes considered, these analyses
should be considered as exploratory.

Results

Patient population

Of the 663 patients with MOH included in the study,
492 (74%) completed the study. Our analysis was

restricted to the population formed by this latter
group. As represented in Figure 1, a total of 407
(83%) subjects were non-overusers, that is, they persist-
ently discontinued overused medications for the entire
six-month observation period; 23 (5%) subjects relapsed
into drug overuse during the 6-month follow-up and 62
(13%) failed to discontinue overused medications.
Among the 407 non-overusers, 287 (71%) were respon-
ders; that is, overuse-free and with less than 15 headache
days/month, whereas 120 (30%) were still experiencing a
chronic headache pattern (partial responders). Two hun-
dred and ninety non-overusers (71%) were qualified as
50% responders. Among these latter, 132 patients (55%)
reached at least a 75% reduction of headache days with
respect to baseline.

1. Factors associated with the outcome ‘being a non-
overuser’

Characteristics of overusers and non-overusers and
the results of the univariate analysis are reported in
Table 1. In the multivariate analysis, the only factor
associated with this outcome was having lower HADS
depression scores (OR 0.891; p ¼ 0.005). This logistic
regression model was statistically significant (p< 0.001)

Table 1. Descriptive characteristics and predictors of being a non-overuser.

Overuser

(n¼ 85)

Non overuser

(n¼ 407)

Univariate

OR 95% CI p

Multivariate

OR 95% CI p

Age 41.7� 10.6 40.2� 12.3 0.990 0.971-1.009 0.29 – – –

Gender (F vs. M) 72 (85%) 317 (78%) 1.572 0.833-2.968 0.16 – – –

Primary headache – – –

MIG 60 (71%) 269 (66%) reference – – –

TTH 10 (12%) 24 (6%) 0.582 0.267–1.271 0.18 – – –

MIGþTTH 15 (17%) 114 (28%) 1.791 0.961–3.337 0.07 – – –

Headache frequency

(days/month)

25.6� 5.2 23.3� 6.0 0.934 0.895–0.974 0.001 – – 0.35

Duration of chronic

headache (years)

6.9� 7.5 4.5� 6.2 0.955 0.926–0.985 0.003 0.944 0.888–1.003 0.06

Duration of MOH (years) 5.4� 5.9 3.9� 5.5 0.960 0.926–0.996 0.028 – – 0.50

Days of drugs intake

per month

24.3� 5.7 21.5� 6.4 0.934 0.899–0.971 0.001 – – 0.33

Prophylaxis (yes vs. no) 77 (91%) 342 (84%) 1.863 0.859–4.041 0.12 – – –

Antidepressant (yes vs. no) 33 (39%) 109 (27%) 1.735 1.065–2.827 0.027 – – 0.13

Betablockers (yes vs. no) 14 (17%) 77 (19%) 0.819 0.439–1.527 0.53 – – –

Anti-epileptics (yes vs. no) 28 (33%) 130 (32%) 1.047 0.636–1.722 0.86 – – –

Flunarizine (yes vs. no) 11 (13%) 61 (15%) 0.860 0.431–1.714 0.67 – – –

Depression baseline 7.7� 3.7 6.1� 3.7 0.894 0.839–0.952 0.001 0.891 0.821–0.966 0.005

Anxiety baseline 8.0� 4.0 7.7� 4.1 0.980 0.925–1.038 0.49 – – –

WHOQoL baseline 24.8� 5.3 26.1� 5.2 1.050 1.003–1.098 0.035 – – 0.89

MIDAS baseline 64.2� 57.6 59.3� 51.5 0.998 0.994–1.003 0.43 – – –

MIG: Migraine; TTH: tension-type headache. Significant odds ratio (OR) in bold.
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and it explained 10.5% (Nagelkerke R2) of the variance
of ceasing overuse six months from detoxification and
correctly classified 83.3% of cases.

The ROC curve and the AUC were measured for
depressive symptomatology and duration of chronic
headache (Figure 2). For the HADS depression score,

the optimal cut-off point was achieved at 8 (7.5þ) with
an AUC of 0.625 (0.559–0.690, p< 0.001). This model
has a fair sensitivity (65.6%), but a low specificity
(39.3%). For the duration of chronic headache, the
optimal cut-off point was achieved at 7.5 years with
an AUC of 0.604 (0.540–0.666, p¼ 0.003), which

Outcome Time

Chronic pattern
N =161 (33%)

1.

1.

3.

2.

2a.

2b.

Non-overusers
N = 494 (75%)

N = 64
lost to follow up

N = 430 (87%)

Non-overusers

Non-relapsers

Overusers

Relapsers

N = 23 (6%)

Overusers
N = 62 (13%)

Partial
responders

N = 120 (29%)

Non 50% Responders
N = 117 (29%)

Optimal responders
Responders ≥75% headache-

attacks reduction
N = 158 (55%)

Responders
Non overusers with<15
headache days/month

N = 287 (71%)

50% Responders
Responders ≥50% headache-

 attacks reduction
N = 290 (71%)

N = 407 (94%)

Six-month
follow up

N = 28
lost to follow up

N=584 (88%)
Two-month
follow up

Overusers
N=90 (14%)

N=79
lost to follow up

BaselineN=663 

Figure 1. Study diagram according to the exploratory outcomes considered. These are indicated in shaded boxes on the left side of

the diagram.

Outcome: 1: Non-overusers: patients remaining overuse-free, regardless of their headache pattern at both 2 months and 6 months;

2: Responders: sub-set of non-overusers who had less than 15 headache days/month during the entire 6-months observation period;

2a: 50% responders: sub-set of responders with at least a 50% reduction in headache attacks during the entire 6-month observation

period; 2b: optimal responders: sub-set of responders with at least a 75% reduction in headache attacks during the entire 6-month

observation period; 3: Relapsers: patients who became overuse-free at 2 months, but relapsed back into overuse at any month

between 3 months and 6 months.
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would classify correctly 83.5% of non-overusers (sensi-
tivity) and 60.7% of overusers (specificity).

Insert Figure 2

2. Factors associated with the outcome ‘being a
responder’

Characteristics of patients with episodic and chronic
headache patterns after detoxification and the results of
the univariate analysis are reported in Table 2. In a
multivariate analysis, the factors that emerged as asso-
ciated with this outcome were: Type of primary head-
ache – being migraine with respect to tension-type
headache (TTH) (OR 0.224; p¼ 0.001) or with respect

to migraine plus TTH (OR 0.467; p¼ 0.002) – and
prescription of flunarizine after the detoxification
(as compared to no such treatment) (OR 3.028;
p¼ 0.008). This logistic regression model was statistic-
ally significant (p< 0.001), and it explained 13.0% of
the variance of being responder and correctly classified
72.4% of cases.

Here, we did not measure the ROC curve or the
AUC given the lack of differences in the continuous
variables.

2a. Factors associated with the outcome ‘being a 50%
responder’

Characteristics of 50% responders and non-respon-
ders as well as univariate analysis are reported in
Table 3. In a multivariate analysis, the factors that
emerged as associated with this outcome were: Type
of primary headache – being migraine with respect to
TTH (OR 0.114; p< 0.001) or with respect to migraine
plus TTH (OR 0.430; p¼ 0.002), fewer days of drugs
intake per month (OR 1.072; p¼ 0.001) and prescription
of flunarizine compared to no such treatment (OR 2.409;
p¼ 0.044) after the detoxification. This logistic regres-
sion model was statistically significant (p< 0.001), and
it explained 15.6% of the variance of having at least a
50% reduction in headache frequency during the follow-
up and correctly classified 73.6% of cases.

The ROC curve and the AUC were measured for
days of drugs intake, which were not significant
(p¼ 0.062).

2b. Factors associated with the outcome ‘being an
optimal responder’

Characteristics of optimal and non-optimal respon-
ders and univariate analysis are reported in Table 4.
In a multivariate analysis, the factors that emerged as
associated with this outcome were: Higher headache
frequency (OR 1.071; p< 0.001), being prescribed flu-
narizine – as compared to no such treatment – as
prophylaxis after detoxification (OR 2.072; p¼ 0.016),
and higher WHOQoL scores (OR 1.052; p¼ 0.016).
This logistic regression model was statistically signifi-
cant (p< 0.001), and it explained 8.3% of the variance
of being an optimal responder during the follow-up and
correctly classified 62.2% of cases.

The ROC curve and the AUC were measured for
WHOQoL scores and headache frequency (Figure 3).
For WHOQoL, the optimal cut-off point was achieved
at 23.5 with a very low AUC of 0.585 (0.359-0.470,
p¼ 0.004) and low sensitivity (37.3%) and specificity
(22.2%). For headache frequency, the optimal cut-off
point was achieved at 23.5 with an AUC of 0.580
(0.524–0.635, p¼ 0.007), which would classify correctly
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Figure 2. Receiver Operating Characteristics (ROC) curve

analysis of HADS depression scores and chronic headache dur-

ation used to identify patients ceasing overuse.
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Table 2. Descriptive characteristics and predictors of being a responder (�15 days/month headache attacks).

Responder

(n¼ 287)

Partial

responder

(n¼ 120)

Univariate

OR 95% CI p

Multivariate

OR 95% CI p

Age 40.2� 12.6 40.3� 11.7 0.999 0.982–1.017 0.93 – – –

Gender (F vs. M) 224 (78%) 94 (78%) 1.038 0.620–1.738 0.89 – – –

Primary headache

MIG 210 (73%) 59 (49%) reference

TTH 11 (4%) 16 (13%) 0.182 0.079–0.421 <0.001 0.224 0.094–0.530 0.001

MIGþTTH 66 (23%) 45 (38%) 0.415 0.260–0.663 <0.001 0.467 0.288–0.757 0.002

Headache frequency

(days/month)

23.5� 5.9 22.7� 6.4 1.022 0.987–1.059 0.22 – – –

Duration of chronic

headache (years)

4.4� 6.4 4.6� 5.4 0.997 0.964–1.032 0.87 – – –

Duration of MOH (years) 3.8� 5.9 4.2� 4.7 0.988 0.952–1.026 0.53 – – –

Days of drug intake

per month

21.8� 6.3 20.7� 6.4 1.030 0.995–1.065 0.09 – – –

Prophylaxis (yes vs. no) 252 (88%) 90 (75%) 2.324 1.353–3.992 0.002 – – 0.18

Antidepressant (yes vs. no) 75 (26%) 32 (27%) 1.100 0.688–1.760 0.69 – – –

Betablockers (yes vs. no) 52 (18%) 26 (22%) 0.754 0.453–1.256 0.28 – – –

Anti-epileptics (yes vs. no) 100 (35%) 29 (24%) 1.787 1.105–2.887 0.018 – – 0.31

Flunarizine (yes vs. no) 52 (18%) 8 (7%) 3.257 1.499–7.074 0.003 3.028 1.329–6.898 0.008

Depression baseline 6.1� 3.7 6.1� 3.7 1.000 0.945–1.059 0.99 – – –

Anxiety baseline 7.9� 4.1 7.3� 4.0 1.040 0.986–1.097 0.15 – – –

WHOQoL baseline 26.2� 5.1 25.9� 5.4 1.012 0.971–1.054 0.57 – – –

MIDAS baseline 57.4� 51.0 63.8� 52.5 0.998 0.994–1.002 0.25 – – –

MIG: Migraine; TTH: tension-type headache. Significant OR in bold.

Table 3. Descriptive characteristics and predictors of being a responder with at least a 50% reduction in headache frequency.

50% responder

(n¼ 290)

Non 50%

responder

(n¼ 117)

Univariate

OR 95% CI p

Multivariate

OR 95% CI p

Age 40.1� 12.6 40.5� 11.4 0.995 0.978–1.013 0.61 – – –

Gender (F vs. M) 226 (78%) 91 (78%) 1.263 0.723–2.206 0.41 – – –

Primary headache – – –

MIG 212 (73%) 57 (49%) reference – – –

TTH 11 (4%) 16 (14%) 0.174 0.074–0.407 <0.001 0.114 0.044–0.292 <0.001

MIGþTTH 67 (23%) 44 (38%) 0.466 0.284–0.764 0.002 0.430 0.251–0.735 0.002

Headache frequency

(days/month)

23.5� 5.9 22.6� 6.3 1.028 0.992–1.067 0.13 – – –

Duration of chronic

headache (years)

4.4� 6.4 4.5� 5.4 0.997 0.965–1.031 0.86 – – –

Duration of MOH (years) 3.7� 5.8 4.2� 4.7 0.989 0.955–1.025 0.55 – – –

Days of drug intake

per month

21.8� 6.3 20.5� 6.4 1.037 1.001–1.074 0.04 1.072 1.029–1.117 0.001

Prophylaxis (yes vs. no) 255 (88%) 87 (74%) 2.477 1.425–4.308 0.001 – – 0.07

Antidepressant (yes vs. no) 75 (26%) 33 (28%) 1.099 0.610–1.667 0.97 – – –

Betablockers (yes vs. no) 55 (19%) 23 (20%) 0.899 0.522–1.548 0.70 – – –

Anti-epileptics (yes vs. no) 101 (35%) 29 (25%) 1.537 0.939–2.524 0.087 – – –

Flunarizine (yes vs. no) 52 (18%) 8 (7%) 3.205 1.409–7.287 0.005 2.409 1.024–5.667 0.044

Depression baseline 6.1� 3.7 6.1� 3.7 0.862 0.995–1.055 0.86 – – –

Anxiety baseline 7.9� 4.0 7.2� 3.9 1.043 0.988–1.102 0.13 – – –

WHOQoL baseline 26.2� 5.1 25.7� 5.3 1.020 0.977–1.064 0.37 – – –

MIDAS baseline 57.3� 50.7 64.1� 53.0 0.997 0.993–1.001 0.14 – – –

MIG: Migraine; TTH: tension-type headache. Significant OR in bold.
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54.2% of optimal responders and 42.4% of non-
optimal responders.

3. Factors associated with the treatment outcome ‘being a
relapser’

Characteristics of relapsers and non-relapsers and
univariate analysis are reported in Table 5. In a multi-
variate analysis, the risk factors associated with being a
relapser were: Longer duration of chronic headache
(OR 1.053; p¼ 0.032) and not being prescribed an
antidepressant after the detoxification (OR 0.309;
p¼ 0.003). This logistic regression model was statistic-
ally significant (p¼ 0.001) and it explained 15.2% of the
variance of relapse during the follow-up and correctly
classified 94.4% of cases.

The ROC curve and the AUC were measured for
HADS depression scores, WHOQoL scores and dur-
ation of chronic headache (Figure 4). For HADS
depression scores, the optimal cut-off point
was achieved at 11 (10.5þ) with an AUC of 0.654
(0.534–0.774, p¼ 0.013), which would correctly classify
86.5% of relapsers and 56.5% of non-relapsers.

For WHOQoL, the optimal cut-off point was achieved
at 27.5 with an AUC of 0.656 (0.556–0.755, p¼ 0.012),
which would correctly classify 82.6% of relapsers and
58.2% of non-relapsers. For the duration of chronic
headache, the optimal cut-off point was achieved
at 7.5 years of duration with an AUC of 0.641
(0.525–0.758, p¼ 0.023), which would correctly classify
83.5% of relapsers and 56.5% of non-relapsers.

Discussion

This study provides the analysis of the associations of a
multitude of variables with the outcome of careful man-
agement of MOH (24–27) conducted in a multicentric,
multinational population. The effect of these variables
was evaluated against different pre-specified levels of
outcomes; that is, having simply ceased abuse (non-
overusers), having also achieved an episodic pattern
of headache (responders), and having relapsed into
overuse (relapsers). Furthermore, response was further
subdivided into �50% reduction in the number of
headache days and �75% reduction in the number of
headache days. This distinction is useful in order to

Table 4. Descriptive characteristics and predictors of being an optimal responder (�75% headache frequency).

Optimal

responder

(n¼ 158)

Non optimal

responder

(n¼ 132)

Univariate

OR 95% CI p

Multivariate

OR 95% CI p

Age 41.3� 12.9 38.9� 12.2 1.010 0.993–1.026 0.24 – – –

Gender (F vs. M) 120 (76%) 106 (80%) 1.299 0.801–2.107 0.29 – – –

Primary headache – – –

MIG 114 (72%) 98 (74%) reference – – –

TTH 8 (5%) 4 (3%) 0.528 0.213–1.305 0.17 – – –

MIGþTTH 36 (23%) 30 (23%) 0.727 0.456–1.160 0.18 – – –

Headache frequency

(days/month)

24.3� 5.5 22.5� 6.2 1.051 1.017–1.087 0.004 1.071 1.033–1.112 <0.001

Duration of chronic

headache (years)

4.6� 7.3 4.3� 5.3 0.996 0.966–1.027 0.80 – – –

Duration of MOH (years) 3.9� 6.6 3.6� 4.8 0.991 0.958–1.026 0.62 – – –

Days of drug intake

per month

22.3� 6.0 21.2� 6.8 1.039 1.006–1.072 0.019 – – –

Prophylaxis (yes vs. no) 139 (88%) 115 (87%) 1.687 0.946–3.007 0.076 – – –

Antidepressant (yes vs. no) 43 (27%) 34 (26%) 1.039 0.659–1.638 0.87 – – –

Betablockers (yes vs. no) 28 (18%) 26 (20%) 0.951 0.576–1.572 0.85 – – –

Anti-epileptics (yes vs. no) 52 (33%) 47 (36%) 1.068 0.697–1.635 0.76 – – –

Flunarizine (yes vs. no) 32 (20%) 20 (15%) 1.920 1.105–3.335 0.021 2.072 1.147–3.743 0.016

Depression baseline 5.7� 3.6 6.6� 3.9 0.959 0.908–1.012 0.12 – – –

Anxiety baseline 7.7� 3.8 8.1� 4.5 1.002 0.954–1.052 0.95 – – –

WHOQoL baseline 27.0� 4.7 25.1� 5.4 1.061 1.019–1.104 0.004 1.052 1.010-1.097 0.016

MIDAS baseline 53.6� 47.8 62.1� 54.4 0.996 0.992–1.001 0.05 – – 0.16

MIG: Migraine; TTH: tension-type headache. Significant OR in bold.
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understand the added value of each predictor with
respect to a negative, a regular or an optimal outcome.

The first finding that emerges from the study is that
the variables considered, whether clinical, therapeutic
or psychological, were differently associated with the
various outcomes.

Anxious and depressive symptoms

For psychological variables, higher depressive symp-
tomatology and lower QoL were associated in the uni-
variate model with overuse, both in the case of its
persistence and of its relapse. Comorbidity, in

particular depression, is indeed generally known to
play a role in perpetuating medication overuse (32)
and other studies have shown its role in predicting
relapse after detoxification (16–21). Interestingly, the
ROC curves showed two different cut-offs for the
HADS depression subscale according to these out-
comes, with a higher threshold (11 vs. 8) for relapsers
than overusers. It is noteworthy that a score >8 on the
HADS depression subscale is usually considered the
optimal threshold for possible mood disorders, while
a score >11 suggests the probable presence of mood
disorders (33). Taken together, these findings suggest
that relapsers are characterized by a more ‘‘probable’’
depressive symptomatology, and likely by a more com-
plicated (34) psychological pattern. As recently high-
lighted (21), frequent relapsers are indeed those
patients with worse clinical and psychosocial situations.

We did not find any association between anxiety and
the considered outcomes. In general, patients with both
positive and negative outcomes were equally character-
ized by a sufficiently marked anxious symptomatology.
Hence, it could be that the presence of anxious features
represents a risk factor for the evolution of headache –
and more specifically of migraine, since the large major-
ity of our population suffered from migraine as primary
headache – into MOH (5) than for its prognosis after
detoxification.

Migraine-related disability

Furthermore, in line with some studies (12,16–17,21–
22), though at variance with another (20), headache
disability, as assessed via the MIDAS, was not strongly
associated with any considered outcome. This finding
may be a consequence of the high MIDAS scores
reported in our population before detoxification, but
it is nonetheless interesting because the lack of differ-
ences between those having a positive or a negative
outcome of treatment suggests that even particularly
compromised patients may benefit from withdrawal.

Clinical variables

Clinical variables were involved, in different ways, in
most of the outcomes. The type of primary headache
and its complexity is undoubtedly associated with treat-
ment outcome. Migraine was indeed associated with the
outcome ‘responder’; that is, an episodic pattern of
headache. Another clinical factor that emerged from
the statistical analysis, as associated in the multivariate
models with the outcome of ceasing overuse or relapse
into overuse, was duration of chronicity. According to
ROC analyses, the cut-off for chronic headache dur-
ation is 7.5 years. All together, these findings suggest
the importance of treating these patients as early as
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possible in order to overcome medication overuse more
easily. They also recommend additional attention when
treating subjects with medication overuse who suffer
from other types of primary headache in addition to
migraine.

Treatments

For a prophylaxis regimen, the intake of preventive
drugs was associated by itself with the reduction of
headache attacks, highlighting to clinicians the import-
ance of prescribing therapies at discharge in order to
control headache (35–38) and therefore improve
patients’ daily life activities (39). When looking at the
specific classes of prophylactic drugs, some interesting
peculiarities should be noted. Flunarizine prescription
was associated with the ‘responder’ outcome, also with
optimal responders. This datum per se does not imply
stronger effectiveness of the drug, as it may simply
reflect the fact that depression is one of flunarizine’s
side effects (40) and therefore physicians may have pref-
erentially prescribed it to subjects with lower levels/
absent depression; that is, those who are more likely
to have a positive outcome. On the other hand,

antidepressant prescription was instead associated
with a negative outcome: Persistence of overuse or its
relapse. This finding probably reflects the correct clin-
ical attitude of prescribing this class of drugs to patients
who were already more ‘‘psychologically’’ complex and
in need of such a specific treatment. That is in agree-
ment with data obtained from a different cohort of
MOH subjects in whom we demonstrated that respon-
ders feature specific personality profiles compared to
overusers and relapsers (41), so as to suggest that psy-
chological factors influence the outcome of disease.
However, it must be noted that not all patients received
a preventive treatment at discharge. Hence, future stu-
dies are needed in order to further explore this aspect,
by evaluating differences in detoxification effectiveness
among patients receiving or not receiving preventive
therapies.

Strengths and limitations

The strength of this study resides in the very large
population of MOH subjects, all of whom were very
well characterized in terms of clinical data recording
and outcome. The population is also quite

Table 5. Descriptive characteristics and predictors of being a relapser.

Relapser

(n¼ 23)

Non relapser

(n¼ 407)

Univariate

OR 95% CI p

Multivariate

OR 95% CI p

Age 41.1� 13.0 40.2� 12.3 1.006 0.972–1.041 0.73

Gender (F vs. M) 20 (87%) 317 (78%) 0.528 0.154–1.818 0.31 – – –

Primary headache – – –

MIG 18 (78%) 269 (66%) reference – – –

TTH 2 (9%) 24 (6%) 2.507 0.724–8.862 0.15 – – –

MIGþTTH 3 (13%) 114 (28%) 2.872 0.456–18.071 0.26 – – –

Headache frequency

(days/month)

26.3� 5.0 23.3� 6.0 1.098 1.013–1.190 0.024 – – 0.17

Duration of chronic

headache (years)

7.7� 9.1 4.5� 6.2 1.051 1.006–1.009 0.025 1.053 1.004–1.104 0.032

Duration of MOH (years) 5.5� 5.8 3.9� 5.5 1.038 0.982–1.096 0.19 – – –

Days of drugs intake

per month

24.3� 5.7 21.5� 6.4 1.075 1.002–1.152 0.043 – – 0.81

Prophylaxis (yes vs. no) 19 (83%) 342 (84%) 0.919 0.303–2.790 0.88 – – –

Antidepressant (yes vs. no) 13 (56%) 110 (27%) 0.364 0.173–0.769 0.008 0.309 0.142–0.674 0.003

Betablockers (yes vs. no) 3 (13%) 77 (19%) 1.153 0.428–3.104 0.78 – – –

Anti-epileptics (yes vs. no) 3 (13%) 130 (32%) 1.586 0.664–3.785 0.30 – – –

Flunarizine (yes vs. no) 3 (13%) 61 (15%) 1.587 0.468–5.386 0.46 – – –

Depression baseline 8.3� 4.1 6.1� 3.7 1.159 1.038–1.294 0.009 – – 0.22

Anxiety baseline 7.8� 4.1 7.7� 4.1 1.004 0.906–1.114 0.94 – – –

WHOQoL baseline 23.3� 4.4 26.1� 5.2 0.899 0.827–0.977 0.012 – – 0.18

MIDAS baseline 68.5� 50.2 59.3� 51.5 1.003 0.996–1.011 0.40 – – –

MIG: Migraine; TTH: tension-type headache. Significant OR in bold
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homogeneous since the patients were enrolled in head-
ache centers, they did not suffer from severe psychiatric
disorders, and were naive to detoxification procedures.

Some limitations need to be mentioned: The use of
the HADS for assessing anxious and depressive symp-
tomatology does not represent the diagnostic gold
standard. We are aware that this self-report question-
naire is a screening instrument; however, its adoption
seemed the best option to obtain consistent and com-
parable data from such a large and geographically

spread population. Furthermore, our population may
not be entirely representative of the MOH population
since we enrolled subjects seeking help in headache cen-
ters, who might therefore express a more severe clinical
picture. On the other hand, the exclusion of subjects
with severe psychiatric comorbidities and previous
detoxifications prevented the evaluation of the full
spectrum of psychological predictors. However, it is
generally accepted that ‘‘selected’’ clinic patients repre-
sent a convenience sample for studying an aspect before
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confirming such findings in the general population.
Future studies are needed to also replicate these find-
ings in a population-based group of MOH patients and
in a sample of patients featuring all the possible degrees
of psychiatric comorbidity, though in the latter case
extreme care will be needed to exclude headache asso-
ciated with psychiatric disorders.

Conclusions

This study shows that clinical, psychological, and treat-
ment variables have different impacts on different out-
come measures in a large clinical sample of MOH

patients. Though exploratory in nature, our findings sug-
gest some final considerations. First, it is important to
appropriately address the issue of medication overuse in
chronic headache as early as possible, in order to favour
the optimal outcome. Second, MOH subjects should
undergo a thorough psychological assessment, in par-
ticular those with a longer duration of chronic headache
and high depression scores, because they represent a sub-
group of particularly challenging patients. Finally, from
a purely methodological point of view, our findings
underscore the importance of adopting well defined, clin-
ically meaningful outcomes across studies in order to
make them comparable and more useful.

Clinical implications

. Higher depression scores at HADS are associated with a negative outcome for detoxification in MOH.

. A longer duration of the chronic pattern of headache (>7.5 years) is associated with relapse into overuse
after detoxification.

. A complete profiling of patients is important for carefully planning the management and follow-up of MOH
subjects.
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