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Abstract
Primary headache syndromes’ develop-

ment is associated with biological, psycho-
logical and social parameters. Factors such
as daily habits, behavioral characteristics
and sleep disorders also play an important
role. We aim to identify the variables which
affect the above factors. The study included
111 patients affected by primary headache.
The patients were stratified into subgroups
according to gender, age, occupation and
headache type. Women attained higher
scores than men in three of the evaluation
rating scales and lower scores in the severi-
ty of dependence scale. Occupation was
associated with SF36 and Hamilton anxiety
scale. Unemployed had higher scores in
Hamilton anxiety. Migraineurs and occu-
pied individuals have lower SF36 scores.
Women are associated with depression,
anxiety and higher disability derived from
headache. Men are more prone to depend-
ence on opioids. Unemployment was linked
with anxiety and well-being. The migra-
neurs presented a decreased level of quality
of life.

Introduction
Primary headache syndromes’ develop-

ment is associated with biological, psycho-
logical and social factors. Besides the
hereditary factors, daily habits, behavioral

characteristics, cognitive and sleep disor-
ders play an important role in explaining the
occurrence of pain.1

This paper aspires to explore the vari-
ables which affect aspects of quality of life
such as sleep, disability, depression, anxiety
and addiction to opioids of patients who
suffer from primary headache. The investi-
gated control variables regarded gender,
age, occupation and types of headache.

Materials and Methods
Subjects

The present study, conducted between
January 2013 and December 2014, enrolled
111 consecutively recruited patients affect-
ed by a primary headache syndrome diag-
nosed at the outpatient clinic of the
Neurology Department of the Evangelismos
General Hospital of Athens. The gold stan-
dard of headache diagnosis according to
ICDH 3 beta criteria was used. 

The mean age of participants was 39.26
years (range: 16-76 years). The patients
were stratified into subgroups according to
the gender, their age and the occupation
(Table 1). With regard to the type of
headache, out of the 111 patients, episodic
tension type headache (TTH) accounted for
57 (51.35%), episodic migraine for 42
(37.83%) and cluster headache for 2 (1.8%)
respectively. Four patients suffered from
either a combination of tension-type and
migraine headaches or other types of pri-
mary headaches. No diagnosis was avail-
able for the remaining 6 participants.
Migraine and tension type headache are the
prevalent types of headache. Hence, we
focused on migraineurs and TTH individu-
als. The study was approved by the
Scientific Committee of the Evangelismos
Hospital. Written informed consent was
obtained from all participants.

Scales
The assessment of headache related dis-

ability of migraneurs was obtained with the
Migraine Disability Assessment test
(MIDAS).2 Sleep disorders were evaluated
with the Epworth and the Athens Insomnia
Scale (AIS).3,4 For the measurement of anx-
iety and depression the Hamilton scales
were used.5,6 Severity of Dependence Scale
(SDS) was also included for the evaluation
of addiction and dependence on opioids.7
Additionally, the quality of life of the par-
ticipants was assessed with the SF-36.8
Finally, a semi-structured questionnaire

including personal data, detailed character-
istics of headache, daily habits and informa-
tion about possible headache risk factors
was obtained.
Statistics

Initially, we used descriptive statistical
methods. Due to the lack of normality for
the data in all seven scales, multiple regres-
sion and Analysis of Variance methods were
inappropriate to use; for this reason, non-
parametric tests (Mann-Whitney and
Kruskal-Wallis) were performed in order to
investigate differences between the levels
of the control variables with regard to the
scores in the above mentioned scales.
Moreover, we used multivariate logistic
regression analysis to identify significant
independent factors for the scores. In order
to find the optimal cutoff point for two of
the scales in the logistic regression models
we have used ROC curve analysis. 

Unless otherwise stated, the level of
significance in all tests was 0.05. Statistical
analyses were performed using the
Statistical Package for the Social Sciences
(SPSS) 22.0 (IBM, USA) software. 
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Results

Descriptive statistics 
Analysis by gender 

As regards gender, females demonstrat-
ed increased mean values in Hamilton
Anxiety, Hamilton Depression, MIDAS and
SF36. Interestingly, the score of the severity
of dependence was doubled among men
compared with women (Table 2).

Analysis by age 
When the patients were stratified with

regard to age, the mean values of scales
evaluating anxiety, depression, insomnia
and dependence were increased in the group
of 36-55 years. The quality of life is some-
what less affected in the patients younger
than 35.

Analysis by occupation
With the exception of the SDS scale, in

all other cases patients who are employed
have lower scores than unemployed per-
sons. The group whose occupation is
marked as other exhibits a somewhat
unusual behavior, which can be attributed to
the heterogeneity of this group (4 retired
persons, 5 students and 3 patients whose
occupation status is missing). With the
exception of the MIDAS and Epworth
scales, this group has lower scores com-
pared with the other two groups. 

Analysis by type of headache 
The quality of life is more affected in

the migraneurs. Anxiety and depression are
increased in TTH patients (Table 2). 

Table 2 shows that the majority of the
patients with primary headache are occu-
pied individuals and belong to female gen-
der. Tension type headache is prevalent in
the younger and older subgroups of patients

and in individuals, which are occupied.
Migraine accounted equally for the ages 36-
55 years. None of the older patients had
migraine. 

The distribution of the scores 
Several statistical tests depend on the

crucial assumption of a normal distribution
for the data. Here, we tested the assumption
of normality via the Shapiro-Wilk test for
the scores in the 7 scales. In all cases, a
clear departure from normality was demon-
strated (all P-values <0.01), with the scores
exhibiting in general a moderate to strong
positive skewness. Regression and ANOVA
methods are therefore inappropriate, and we
used nonparametric tests to examine which
groups differ for each of the seven scales. 

Nonparametric tests 
For each of the four control variables,

and each of the 7 scales, we have performed
a Kruskal-Wallis test, which is the nonpara-
metric analogue of ANOVA, in order to
detect, which group differences account for
significant changes in the scores. 

At a 5% level of significance, gender is

an important factor for 5 out of the 7 scales,
and it is the only significant factor in 3 of
them (SDS, Hamilton anxiety, MIDAS).
Age in marginally insignificant for the
Epworth scale, while it seems to have no
effect on the other scales. Occupation status
is significant only for the Epworth scale,
while the type of headache seems to be mar-
ginally important and very important for the
Hamilton Depression and the SF36 scales
respectively. It is worth noting that none of
the four control variables has a significant
impact on the Athens Insomnia scale.

Μultivariate logistic regression
Finally, we conducted multivariate

logistic regression for the scores in the
seven scales, with a further view to investi-
gate which factors affect significantly the
probability that a person is beyond a certain
threshold. Compared with ANOVA, logistic
regression has the advantage that it does not
rely on the distribution of the data, as the
dependent variable is binary. We set the
threshold (cutoff point) for the Epworth
scale to be 9 and for the Hamilton
Depression and Anxiety scales to be 7 and 5
respectively and for the AIS to be 5. For the
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Table 1. Overview of study population and clinical characteristics of patients with TTH
and migraine.

                                                        TTH                   Migraine                          N

Gender                                                                
      Female                                                        46                                   35                                 81 (79.3%)
      Male                                                            13                                    8                                  21 (20.7%)
Age                                                                       
      16-35                                                            28                                   22                                 50 (49.1%)
      36-55                                                            18                                   21                                 39 (38.2%)
      56-76                                                            13                                    0                                  13 (12.7%)
Occupation                                                         
      Yes                                                               29                                   30                                 59 (55.9%)
      No                                                                24                                   10                                 34 (33.3%)
      Other/Missing                                            5                                     2                                   7 (10.8%)

Table 2. The descriptive statistics for the scores in the 7 different scales (in each case, mean value±S.D. is given). 

                             Anxiety Hamilton        Depression Hamilton       MIDAS               SDS              Epworth              AIS          SF-36 Total

Gender                                            
     Male                                   7.83±7.79                                   5.65±6.49                      9.16±16.62             3.55±3.33              5.91±3.12              5.45±5.50          36.76±12.78
     Female                             11.63±9.61                                  9.01±8.73                     25.87±39.07            1.96±3.28              6.77±3.89              5.87±4.88          44.07±12.76
Age                                                    
     16-35                                  9.25±8.47                                   7.17±7.82                     21.93±29.37            1.98±2.96              7.06±3.40              5.27±4.59          43.09±14.00
     36-55                                13.50±10.97                                10.07±9.89                    22.43±42.00               3±4.04                5.51±3.95              6.97±5.94          41.81±13.65
     56-76                                  8.53±4.61                                   7.13±3.99                     23.36±42.66            1.38±1.71              7.86±3.63              4.79±3.42          42.87±14.61
Type of headache                          
     TTH                                   11.93±9.64                                  9.83±9.03                     26.22±44.35            2.13±3.18              6.71±3.73              6.16±5.38          44.94±13.65
     Migraine                              9±8.95                                      6.72±7.79                     17.97±24.81            2.51±3.66              6.41±3.90              5.44±4.69          39.56±13.77
Occupation                                     
     Yes                                     9.40±8.02                                   6.84±6.75                    18.11±25.675           2.38±3.35              6.02±3.34              5.75±4.80          40.55±12.62
     No                                    13.43±10.67                               11.27±10.33                   28.08±49.08            2.33±3.57              6.79±3.91              6.52±5.62          47.11±14.80
     Other/Missing                 6.67±7.14                                   4.78±5.60                     28.13±48.29            1.43±1.61             10.38±3.46             3.13±2.59          35.64±14.42



MIDAS scale, we tried two cut-off points,
10 and 20 (with regard to mild and moder-
ate disability respectively) while for the
remaining two scales (SDS and SF36) we
used ROC curve analysis, as there appears
to be no consensus about the optimal cut-
off. The factors with a p-value less than
0.10 for a particular scale have been includ-
ed subsequently as potential explanatory
factors in a (multivariate) logistic regres-
sion model. The results are as follows.

Hamilton depression 
Three variables entered as potential

explanatory factors in a multivariate logistic
regression model, where depression is
coded as the binary (7, and >7) dependent
variable; gender was the only significant
variable, with a P-value =0.012.

Hamilton anxiety 
Here anxiety, measured on the

Hamilton scale was the dependent variable.
Both gender and occupation were signifi-
cant, with P-values 0.009 and 0.043 respec-
tively. While it is clear that women have
higher anxiety levels than men (Table 3), to
investigate the effect of occupation we per-
formed post-hoc Mann-Whitney tests; it
was found that people in employment have
lower scores than those who are unem-
ployed [P-value=0.037, OR= 2.796; 95%
CI= (1.104, 7.086)], while the Other group
also differs significantly (having lower anx-
iety levels) from the group of unemployed
(P-value=0.025). There is no statistical dif-
ference between the group of employed and
the Other group. 

Epworth scale 
No factor was found to be significant here. 

Athens insomnia scale 
There was no evidence that a factor has

a significant effect on the AIS score. 

MIDAS scale 
Gender seems to be the overriding issue

for the scores on the MIDAS scale. Using a
cut-off point =10 on that scale, the P-value
of gender is 0.004, while for a cut-off point
=20, gender is again significant, but the P-
value increases to 0.039. 

SDS scale 
Here we have used ROC curves to

determine the optimal cut-off, using gender
as the explanatory factor. The best fit was
observed when the cut-off is equal to 3, and
the corresponding P-value for gender is
0.008. 

SF-36 quality of life
Using ROC curve analysis again, the

optimal fit is obtained when the cut-off point
for the SF36 scale is set to 43. In that case,
there are two significant factors: type of
headache, with a P-value=0.039, OR=2.018;
95% CI=(1.049, 3.881) (people who suffer
from TTH have higher SF36 scores than
migraneurs), and occupation [OR= 3.099;
95% CI= (1.325, 7.249)], with a P-
value=0.040; gender is insignificant.
Performing a post-hoc Mann-Whitney test to
see which levels of occupation differ signifi-
cantly, we found that both the employed and
the Other group have lower SF36 scores than
those who are not in employment (P-values
0.012 and 0.010 respectively). 

Discussion
It is well known that there are a number

of conditions, which are influenced by
headache. The most common regard well-
being, welfare, anxiety, depression, sleep
and dependence. To the best of our knowl-
edge, this study is probably the first to
investigate and offer new insight to the con-
trol variables, which influence this diversity
of parameters. However, our results could
not be generalized due to low sample size.

We have presented results of descriptive
statistics, non- parametric tests and multi-
variate logistic regression analysis, as each
of them has its own strengths and offers
insight from a different perspective. While
the Kruskal-Wallis and Mann-Whitney tests
use the actual scores and look at potential
differences between the different sub-
groups, logistic regression examines the
influence that the factors have on the scores
in the scales exceeding a certain threshold,
by treating each scale as a dichotomous
response variable. We observed that depres-
sion and anxiety share the factor sex. This
notice is in agreement with the results of
other studies which indicate that women
suffered from headache had more severe
depressive psychological symptoms com-
pared with men.1,9 Interestingly, anxiety
appears to be more strongly related to
chronic pain in men than women.10 The
high disability scores, nausea and the type

of headache (actually migraine) were point-
ed out to be independent factors associated
with depression in a study carried out in
Brazil.11 The role of marital status is debat-
able.12 It has also been observed that med-
ication overuse13 and obesity14 are connect-
ed with depression and anxiety in patients.
Additionally to female gender, high educa-
tional level,12 unemployment15 and older
age are strongly associated with depression
in population suffering from primary
headaches.9 The longer history and the high
frequency of headaches are possibly associ-
ated with depressive disorders.1,9
Nevertheless, chronicisation of primary
headaches is not unlikely to be the conse-
quence of psychiatric co-morbidity leading
to bi-directional relationship.16 The diagno-
sis of migraine was significantly more
prevalent among patients with anxiety ren-
dering the type of headache a potential
associated factor.17 We pointed out that
unemployment is correlated with anxiety.
Searching the literature no other study with
similar observation came up.

The relationship between sleep and pri-
mary headaches is well known. However, in
our study we failed to identify a factor con-
nected with sleep disorders. In nearly all
studies, authors correlate sleep disorders
with type of headache, suggesting a bidirec-
tional, possibly causal, association.18,19
Lebedeva et al. and Spierings et al. pointed
out gender as an additional factor.20,21 Our
finding that sex is the factor associated with
the disability derived from headache is in
accordance with the results of other stud-
ies.22 In our data, there appears to be con-
crete evidence that women have higher
MIDAS scores than men. Other studies
have demonstrated that pain intensity and
headache frequency seem to be other preva-
lent correlated factors. Jelinski et al.
demonstrated a link between depression and
disability status among migraneurs.15,22 Our
study identified male gender as the one and
only factor responsible for individual’s pre-
dispositions for dependence. Several clini-
cal studies show co-morbidity between sub-
stance-related disorders and medication-
overuse headache (MOH), suggesting the
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Table 3. Odds ratios with 95% CIs for gender (female vs male). 

Scale                                                        OR                                              95% CI

Hamilton depression                                            3.599                                                    (1.228, 10.550)
Hamilton anxiety                                                    3.515                                                     (1.356, 9.107)
MIDAS (cut-off=10)                                             5.000                                                    (1.597, 15.657)
MIDAS (cut-off=20)                                             4.160                                                    (1.593, 10.859)
SDS                                                                           0.305                                                     (0.112, 0.831)
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existence of an overlap between their patho-
physiological mechanisms. These data sup-
port the proposition of separating two
groups of patients; the first regards patients
with severe headache-related disability and
the second refers to individuals with behav-
ioral issues such as depression and anxi-
ety.23 With regard to well-being, we found
that employment and migraine are linked
with lower level of quality of life. The liter-
ature does not confirm that employment
influences the level of well-being among
the patients with primary headache.
Contrariwise, disability due to headache
leads to missed days of work and reduced
productivity.24 Pain in episodic migraine is
intense and obsessive resulting reduced
functionality. Episodic TTH is usually
infrequent and mild. However, it is chronic
TTH that is likely to cause significant
impairment. Apparently, the intensity of
pain of episodic migraine is counterbal-
anced with the greater frequency of chronic
TTH.24 Besides the frequency and the inten-
sity of pain, gender and psychological co-
morbidity were pointed out to influence
quality of life in a large number of stud-
ies.24,25 Patients with medication
overuse headache (MOH) experience
decreased quality of life.13

Conclusions
Apparently, our results represent the

Greek population of an urban centre. We
focused our study on how determinate fac-
tors influence the studied parameters. In
case the range of the control variables was
expanded including factors such as educa-
tion, daily habits (alcohol consumption,
smoking), co-morbidity, further information
about the recruited population would be
obtained. The main weakness of this study
is the number of participants. The assess-
ment of the severity of primary headache
was obtained with the MIDAS.
Nevertheless, there are not further data with
regard to the number and severity of attacks
and their possible correlation with the stud-
ied parameters. This is an additional limita-
tion of our study.

In conclusion, in this study we detected
factors associated with daily living condi-
tions, which are influenced by headache.
Female gender is associated with depres-
sion, anxiety and higher disability derived
from headache whereas; men are more
prone to addiction and dependence on opi-
oids. To be unemployed was linked with

anxiety and higher level of quality of life.
However, the present study could not pro-
vide any further explanation for this.
Finally, the migraneurs presented a
decreased level of quality of life.

References
1. Mitsikostas DD, Thomas AM.
Comorbidity of headache and depres-
sive disorders. Cephalalgia 1999;19:
211-7.

2. Stewart WF, Lipton RB, Dowson AJ,
Sawyer J. Development and testing of
the Migraine Disability Assessment
(MIDAS) Questionnaire to assess
headache-related disability. Neurology
2001;56:S20-28. 

3. Johns MW. A new method for measur-
ing daytime sleepiness: the Epworth
sleepiness scale. Sleep 1991;14:540-5. 

4. Soldatos CR, Dikeos DG,
Paparrigopoulos TJ. Athens Insomnia
Scale: validation of an instrument based
on ICD-10 criteria. J Psychosom Res
2000;48:555-60. 

5. Hamilton M. A rating scale for depres-
sion. J Neurol Neurosurg Psychiatry
1960;23:56-62. 

6. Riskind JH, Beck AT, Brown G, Steer
RA. Taking the measure of anxiety and
depression. Validity of the reconstruct-
ed Hamilton scales. J Nerv Ment Dis
1987;175:474-9. 

7. Gossop M, Darke S, Griffiths P, et al.
The Severity of Dependence Scale
(SDS): psychometric properties of the
SDS in English and Australian samples
of heroin, cocaine and amphetamine
users. Addiction 1995;90:607-14. 

8. Pappa E, Kontodimopoulos N, Niakas
D. Validating and norming of the Greek
SF-36 Health Survey. Qual Life Res
2005;14:1433-8. 

9. Gesztelyi G. [Primary headache and
depression]. Orvosi hetilap
2004;145:2419-24. 

10. Smitherman TA, Ward TN.
Psychosocial factors of relevance to sex
and gender studies in headache.
Headache 2011;51:923-31.

11. Falavigna A, Teles AR, Braga GL, et al.
Association between primary
headaches and depression in young
adults in southern Brazil. Rev Assoc
Med Brasil (1992) 2013;59:589-93.

12. Bener A, Ghuloum S, Abou-Saleh MT.
Prevalence, symptom patterns and
comorbidity of anxiety and depressive

disorders in primary care in Qatar.
Social Psychiat Psychiat Epidemiol
2012;47:439-46.

13. Zebenholzer K, Thamer M, Wober C.
Quality of life, depression, and anxiety
6 months after inpatient withdrawal in
patients with medication overuse
headache: an observational study. Clin J
Pain 2012;28:284-90.

14. Tietjen GE, Peterlin BL, Brandes JL, et
al. Depression and anxiety: effect on the
migraine-obesity relationship.
Headache 2007;47:866-75.

15. Jelinski SE, Magnusson JE, Becker WJ.
Factors associated with depression in
patients referred to headache special-
ists. Neurology 2007;68:489-95.

16. Gentili C, Panicucci P, Guazzelli M.
Psychiatric comorbidity and chronicisa-
tion in primary headache. J Headache
Pain 2005;6:338-40.

17. Beghi E, Bussone G, D’Amico D, et al.
Headache, anxiety and depressive dis-
orders: the HADAS study. J Headache
Pain 2010;11:141-50.

18. Verma R, Nagar KK, Garg RK, et al.
Study of sleep disorders and
polysomnographic evaluation among
primary chronic daily headache
patients. J Neurosci Rural Pract 2016;7:
S72-S5.

19. Uhlig BL, Engstrom M, Odegard SS, et
al. Headache and insomnia in popula-
tion-based epidemiological studies.
Cephalalgia 2014;34:745-51.

20. Lebedeva ER, Kobzeva NR, Gilev DV,
et al. Psychosocial factors associated
with migraine and tension-type
headache in medical students.
Cephalalgia 2016 [Epub ahead of print].

21. Spierings EL, van Hoof MJ. Fatigue
and sleep in chronic headache sufferers:
an age- and sex-controlled question-
naire study. Headache 1997;37:549-52.

22. Queiroz LP, Silva Junior AA. The
prevalence and impact of headache in
Brazil. Headache 2015;55:32-8.

23. Buse DC, Pearlman SH, Reed ML, et al.
Opioid use and dependence among per-
sons with migraine: results of the
AMPP study. Headache 2012;52:18-36.

24. Abu Bakar N, Tanprawate S, Lambru G,
et al. Quality of life in primary
headache disorders: A review.
Cephalalgia 2016;36:67-91.

25. Linzer M, Spitzer R, Kroenke K, et al.
Gender, quality of life, and mental dis-
orders in primary care: results from the
PRIME-MD 1000 study. Am J Med
1996;101:526-33.

                                                                                                                    Brief Report


