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Gender Differences in Clinical and Psychological Variables Associated 36 

with the Burden of Headache in Tension Type Headache37 

38 

Abstract 39 

       Our aim was to assess gender differences in variables associated with the emotiona l 40 

and physical burdens of tension type headache (TTH). Participants with TTH diagnosed 41 

according to the ICHD-III were recruited from three university-based hospitals (in Spain, 42 

Italy, Denmark) between January 2015 and June 2017. The physical/emotional headache 43 

burden was assessed with the Headache Disability Inventory (HDI-P/HDI-E, respectively). 44 

Headache features were collected with a four-week diary. Sleep quality was assessed with 45 

Pittsburgh Sleep Quality Index. The Hospital Anxiety and Depression Scale evaluated 46 

anxiety and depressive symptom levels. Trait and state anxiety levels were evaluated with 47 

State-Trait Anxiety Inventory. Two hundred and twelve (28% men) participants (aged 48 

41-48 years old) participated. Multiple regression models revealed that sleep quality49 

explained 36.7% of the variance of HDI-E and 31.1% of the variance of HDI-P in men; 50 

whereas headache intensity, depressive levels and younger age explained 37.5% of the 51 

variance of HDI-E and 32.8% of the variance of HDI-P in women (all p<0.001). This 52 

study observed gender differences in variables associated with headache burden in TTH. 53 

Management of men with TTH should focus on interventions targeting sleep quality, 54 

whereas management of women with TTH should combine psychological approaches and 55 

interventions targeting pain mechanisms. 56 

57 

Keywords: Gender, tension type headache, sleep quality, pain, depression, burden. 58 

59 
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Gender Differences in Clinical and Psychological Variables Associated 60 

with the Burden of Headache in Tension Type Headache 61 

Introduction 62 

      Tension type headache (TTH) is the most frequently occurring headache disorder with 63 

a general prevalence of 42% (Ferrante et al. 2013) and an important socio-economic 64 

impact (Dowson 2015). In the Global Burden of Disease Study 2015, headache was the 65 

second most prevalent disorder in the world (GBD 2016). The Eurolight project observed 66 

that the burden associated with primary headaches, such as TTH, was substantial and 67 

involved professional, personal, and social aspects (Steiner et al. 2014). In fact, indirect 68 

costs, e.g., missed working days, associated to headache burden accounted for the 92% 69 

of the financial costs of TTH (Linde et al. 2012). 70 

Our group has previously described a mediation interaction between depressive 71 

symptom levels and pain interference with headache burden in individuals with chronic 72 

TTH, suggesting a complex interaction between these factors (Fuensalida-Novo et al. 73 

2017). It is important to consider that TTH is more prevalent in women than men (female : 74 

male ratio 3:1) (Manzoni and Stovner 2010). It has been previously suggested that 75 

headache relationships could differ according to gender because of the potential gender 76 

influence on primary headache phenotype, which is a complex process and needs further 77 

examination (Fumal and Schoenen 2008). For instance, although emotional stress and 78 

sleep disturbances are the most frequent trigger factors for headaches in both men and 79 

women with TTH (Wang et al. 2013), women with headaches are 1.3 to 2.0 times more 80 

likely to exhibit poor sleep (Reyner et al. 1995) and depressive/anxiety symptom levels 81 

(Lampl et al. 2016) than men with headaches. Further, evidence also supports gender 82 

differences in pain perception (Maurer et al. 2016), brain structural development and 83 

function (Ingalhalikar et al. 2014), life experiences and cultural expectations (Springer et 84 
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al. 2012), and biopsychosocial factors associated with the pain experience (Racine et al. 85 

2012).  86 

          A better understanding of gender differences in the relationships among headache 87 

features, sleep quality, mood disorders (i.e., anxiety and depressive levels) and headache 88 

burden in individuals suffering from TTH could assist clinicians in determining better 89 

interventional strategies according to gender. This is highly relevant because the impact 90 

of headache is higher in females, regardless of the headache diagnosis (Linde et al. 2012); 91 

however, we do not know if gender could also influence the variables associated with 92 

headache burden because no studies of which we are aware have previously investigated 93 

the role of gender on headache burden. Therefore, the purpose of the current study was to 94 

evaluate gender differences in the relationship between headache burden with headache 95 

pain features, sleep quality, anxiety, and depressive levels in men and women with TTH 96 

in a longitudinal design (one-year follow-up).  97 

 98 

Methods 99 

Study Design 100 

The current analyses were included as part of a multicenter international headache 101 

study. Some participants from the current study were also included in a previous part of 102 

the study which has been already previously published (Fuensalida-Novo et al. 2017; 103 

Palacios-Ceña et al. 2017). This report presents new data by including new participants, 104 

different outcomes, and different analysis.  105 

Participants 106 

          Participants with a diagnosis of TTH were recruited from three different university-107 

based hospitals in Europe (Spain, Italy, Denmark) between January 2015 and June 2017. 108 
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Participants were recruited from those attending routine medical appointments during the 109 

study period. Diagnosis was conducted according to the International Classification of 110 

Headache Disorders criteria, third edition, beta version, by a neurologist who was expert 111 

in headaches (ICHD-III 2013). To be included in this study, participants had to describe 112 

typical pain features of TTH, including bilateral location, pressing and tightening pain, 113 

moderate intensity (≤7/10-points numerical pain rate scale, NPRS) and no aggravation of 114 

headache during physical activity. Additionally, participants with a high frequency of 115 

attacks should report no more than one of the following: photophobia, phonophobia or 116 

nausea and neither moderate nor severe nausea nor vomiting as recommended by the 117 

ICHD-III beta (ICHD-III 2013). They were excluded if they presented with any of the 118 

following: other primary and/or secondary concomitant headache, including medication 119 

overuse headache as defined by the ICHD-III; history of cervical and/or head trauma (i.e., 120 

whiplash); any systemic degenerative disease, e.g., rheumatoid arthritis, or lupus 121 

erythematous; diagnosis of fibromyalgia syndrome; receiving anesthetic block or 122 

physical therapy in the previous six months; or pregnancy. From a total of 250 participants 123 

screened for eligibility, 38 were excluded for: co-morbid migraine (n=26), previous 124 

cervical trauma (n=4), fibromyalgia diagnosis (n=4), and medication overuse headache 125 

(n=4). All participants read and signed a consent form prior to their inclusion. The local 126 

Ethics Committees approved the study (URJC 23/2014, HUFA 14/104, Region 127 

Nordjylland of Denmark N20140063, HRJ 07/14). 128 

Burden of Headache 129 

        The main outcome of this study was the burden of headache at one year which was 130 

assessed with the Headache Disability Inventory (HDI) (Jacobson et al. 1994). This 131 

questionnaire consists of 25 items that inquire about the perceived impact of headache on 132 

emotional functioning (13 items, HDI-E) and physical daily life activities (12 items, HDI-133 
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P). Each item can be answered YES (4 points), SOMETIMES (2 points) or NO (0 points). 134 

The HDI-E has a maximum score of 52 points, whereas the HDI-P has a maximum score 135 

of 48 points, with greater scores suggesting a greater headache burden. This questionna ire 136 

showed good stability at short and long-term in individuals with headache (Jacobson et 137 

al. 1995). The HDI was assessed at baseline and at one-year follow-up.  138 

Clinical Outcomes - Headache Diary  139 

          A headache diary maintained by participants for four weeks at baseline was used 140 

to record the headache clinical features (Phillip et al. 2007). Participants registered the 141 

number of days with headache (days per week), the intensity of headache attacks on a 0-142 

10 points numerical pain rate scale (Jensen et al. 1999) (NPRS; 0: no pain, 10: the 143 

maximum pain), and the duration of each headache attack (hours per day).  144 

Sleep Quality  145 

 The Pittsburgh Sleep Quality Index (PSQI) was used to assess quality of sleep at 146 

baseline (Cole et al. 2007). This questionnaire consists of 19 self-rated questions and five 147 

questions answered by bed- or room-mates assessing the quality of sleep over the previous 148 

month period. The PSQI assesses usual bed time, usual wake time, number of actual hours 149 

slept, and number of minutes to fall asleep. Questions are answered on a 4-point (0-3) 150 

Likert-type scale. Answers from questions are summed giving a global total score ranging 151 

0 to 21 points in which higher scores indicate worse quality of sleep (Buysse et al. 1989). 152 

The PSQI questionnaire has shown good internal consistency and test-retest reliability 153 

(Carpenter and Andrykowski 1998).  154 

Psychological Variables  155 

Anxiety and depressive symptoms were assessed at baseline with the self-rated 156 

Hospital Anxiety and Depression Scale (HADS). It consists of 14 items indicating the 157 

presence of potential anxiety (7 items, HADS-A) and depressive (7 items, HADS-D) 158 
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symptoms (Zigmond and Snaiyh 1983). Each item is scored on a 4-point Likert scale (0-159 

3), giving a maximum score of 21 points for each subscale (Herrmann-Lingen et al. 2011). 160 

The HADS has shown good validity and internal consistency for being used in headaches 161 

(Juang et al. 1999).  162 

State and trait levels of anxiety were assessed at baseline with the State-Trait 163 

Anxiety Inventory (STAI). The STAI is a 40-item scale assessing the state (items l-20, 164 

STAI-S) and trait (items 21-40, STAI-T) level of anxiety (Spielberger 1983; Spielberger 165 

1989). The STAI-S includes items such as “I am worried” and “I am jittery”. Participants 166 

use a 4-point response scale ranging from “not at all” to “very much” to indicate the extent 167 

to which they experience each emotion. The STAI-T consists of 20 statements requiring 168 

individuals to rate how they generally feel on a 4-point scale. In both scales, higher scores 169 

indicate greater state or trait anxiety levels. Both scales have shown a good interna l 170 

consistency and test-retest reliability (Barnes et al. 2002).  171 

Statistical analysis 172 

Data was analyzed with the SPSS software version 22.0. Means and confidence 173 

intervals were calculated for variables by gender. The Kolmogorov-Smirnov test revealed 174 

that all data exhibited normal distributions (p>0.05). To assess the relationships between 175 

the dependent measure (headache burden at one year; HDI-E or HDI-P) and independent 176 

baseline variables, Pearson product-moment correlation coefficients were calculated by 177 

gender. The independent variables included in the current analyses included age, years 178 

with headache, headache intensity, headache frequency, headache duration, depressive 179 

(HADS-D) and anxiety (HADS-A) symptoms, sleep quality (PSQI), and trait (STAI-T) 180 

and state (STAI-S) anxiety levels at baseline. Statistical analyses were also used to check 181 

for multicollinearity and shared variance between all the outcomes. All correlation 182 

analyses were conducted in men and women, separately. 183 

Acc
ep

ted
 au

tho
r m

an
us

cri
pt



8 

 

Hierarchical regression models were conducted to determine those variables that 184 

contributed significantly to the variance in the emotional (HDI-E) and physical (HDI-P) 185 

burden of headache, separately in either men or women. The baseline variables included 186 

on each hierarchical regression model were those showing significant correlations 187 

(p<0.05) with headache burden at one year. Changes in R2 were reported after each step 188 

of the regression model to determine the contribution of the association of each additiona l 189 

variable to the regression model. Last, those baseline variables that significant ly 190 

contributed to the score on the emotional or physical burden of headache were selected 191 

for inclusion into a parsimonious final regression model. All analyses were conducted in 192 

men and women, separately. The significance criterion of the critical F value for entry 193 

into the regression equation was set at p<0.05.  194 

 195 

Results 196 

 Two hundred twelve, 59 men (28%) and 153 (72%) women satisfied inclus ion 197 

criteria, agreed to participate and signed the informed consent.  No significant differences 198 

were observed between men and women with TTH for all outcomes registered at baseline 199 

(all p>0.166) except for trait level of anxiety (t=2.419; p=0.017) and depressive 200 

symptoms (t=2.503; p=0.013): women had higher trait levels of anxiety and depressive 201 

symptoms than men (Table 1). 202 

Emotional Burden of Headache  203 

Within men with TTH, in unadjusted analyses, significant positive correlations 204 

were observed between HDI-E and the frequency of headaches (r=0.392; p=0.007), PSQI 205 

(r=0.541; p<0.001) and HADS-D (r=0.565; p<0.001): the higher the emotional burden, 206 

the higher the frequency of attacks, the worse the sleep quality, and the higher the level 207 

Acc
ep

ted
 au

tho
r m

an
us

cri
pt



9 

 

of depressive symptoms (Table 2). Further, a significant negative correlation between the 208 

HDI-E and age (r=-0.464; p=0.001) was also found: the younger the men with TTH, the 209 

higher the emotional burden. 210 

Within women with TTH, in unadjusted analyses, significant positive correlations 211 

between HDI-E and headache intensity (r=0.314; p<0.001), headache frequency 212 

(r=0.361; p<0.001), PSQI (r=0.264; p=0.005), and HADS-D (r=0.515; p<0.001): the 213 

higher the emotional headache burden, the higher the headache intensity, the higher the 214 

frequency of attacks, the worse the sleep quality, and the higher the level of depressive 215 

symptoms in women with TTH. Age was also significantly and negatively associated (r=-216 

0.424; p=0.008) with the emotional burden of headache: the younger the women, the 217 

higher the emotional burden of the headache   218 

Significant correlations also existed among the independent variables (0.276 < r 219 

< 0.565; Table 2), with no multicollinearity (defined as r>0.80); therefore, each variable 220 

was included in multiple regression analyses.   221 

        Within men in adjusted analyses, baseline quality of sleep contributed approximate ly 222 

34.2% (p<0.001), whereas age contributed an additional 12% (p<0.001) of the variance 223 

of the emotional burden of headache (HDI-E) at one year (Table 3). When combined, 224 

these variables explained 44.1% of the variance in emotional burden of headache in men 225 

(p<0.001). In women with TTH, baseline depressive symptom levels contributed 22.1% 226 

(p<0.001); baseline headache intensity contributed an additional 8% (p<0.001), and age 227 

contributed an additional 8% (p<0.001) of the variance in emotional burden of headache 228 

(HDI-E) at one year (Table 3). When combined, these variables explained 37.5% of the 229 

variance in emotional burden of headache in women (p<0.001). 230 

 231 

 232 
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Physical Burden of Headache  233 

Within men with TTH, significant unadjusted positive correlations were observed 234 

between HDI-P with the PSQI (r=0.487; p<0.001) and the HADS-D (r=0.488; p<0.001): 235 

the higher the physical burden of headache, the worse the sleep quality and the higher the 236 

depressive symptoms (Table 2). 237 

Within women with TTH, significant unadjusted positive correlations were 238 

observed between HDI-P with headache intensity (r=0.270; p=0.003), headache 239 

frequency (r=0.254; p=0.005) and the HADS-D (r=0.366; p<0.001): the higher the 240 

physical headache burden, the higher the headache intensity, the higher the frequency of 241 

headaches, and the higher the depressive symptom levels in women with TTH. Age was 242 

also significantly and negatively associated (r=-0.407; p<0.001) with the physical burden 243 

of headache: the younger the women, the higher the physical burden of the headache 244 

(Table 2). 245 

Significant correlations also existed among the independent variables (0.276 < r 246 

< 0.565; Table 2), with no multicollinearity (defined as r>0.80); therefore, each variable 247 

was included into regression analyses.   248 

Within men with TTH, adjusted analyses revealed that baseline quality of sleep 249 

was contributing 31.1% (p<0.001) of the variance of the physical burden of headache 250 

(HDI-P) at one year (Table 4). In women with TTH, headache intensity contributed to 251 

12.8% (p<0.001), younger age contributed an additional 10% (p<0.001), and depressive 252 

symptoms contributed an additional 10% (p<0.001) of the variance in the physical burden 253 

of headache (HDI-P) at one year (Table 4). When combined, outcomes explained 32.8% 254 

of variance in physical burden of headache (p<0.001). 255 

 256 

 257 
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Discussion 258 

This study showed gender differences in the variables associated with headache 259 

burden in people with TTH at one-year follow-up. Sleep quality was most associated with 260 

headache burden in men, and depressive levels and headache intensity were associated 261 

with headache burden in women with TTH. 262 

           Prior evidence supports that people with TTH exhibit co-morbid depression (Beghi 263 

et al. 2010; Lampl et al. 2016) and sleep disturbances (Uhlig et al. 2014); however, no 264 

previous studies of which we are aware have investigated the relation of these factors in 265 

headache burden by gender. Our study identified that sleep quality was most relevant to 266 

men with TTH, whereas depressive symptom levels were more relevant for women with 267 

TTH. Although depression is known to be associated with sleep quality, interestingly the 268 

association with headache burden was different in men and women with TTH. Biologica l, 269 

cultural, and experiential factors may underlie these gender differences (Altemus et al. 270 

2014). For instance, it seems that depression has a marked impact on the burden in 271 

individuals with headache because it increases the risk of feeling less understood by the 272 

family and friends as well as increases risk of avoiding to tell other people about the 273 

headache (Zebenholzer et al. 2016). Because women are more likely to seek support from 274 

others, including family and friends, than men it is expected that emotional mood factors, 275 

e.g., depressive symptom levels, could lead to higher influence in the perceived burden 276 

(Taylor et al. 2000). Nevertheless, we should also recognize that higher depressive 277 

symptom levels observed in our sample of women with TTH could also be the responsible 278 

for this association. Similarly, the association of sleep quality with the burden of headache 279 

in men could be related to associated manifestations, such as tiredness or lack of energy, 280 

associated with poor sleep quality. 281 
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The multiple regression analyses also showed that headache intensity explained 282 

10% of the variance of perceived burden in women, but not in men, with TTH. Gender 283 

differences in nociceptive pain processing could explain these results. Strong evidence 284 

supports that women exhibit significantly greater pain sensitivity than men (Racine et al. 285 

2012) and also lower activation of conditioned pain modulation analgesia (Arendt-286 

Nielsen et al. 2008). Therefore, it is possible that gender differences in the pain experience 287 

could explain our results.  288 

Uncertainty over biological mechanisms in gender differences remain, but our 289 

results have potential implications for clinical practice because depressive symptoms, 290 

sleep quality and pain represent modifiable risk factors implicated in the chronicity of 291 

headaches (Rains 2008). Our results indicated that depressive symptoms were the 292 

outcome most related to headache burden in women with TTH, whereas sleep quality was 293 

the outcome most related in men with TTH Similarly, the intensity of headache was only 294 

associated with the burden of headache in women, but not in men, with TTH. Therefore, 295 

management of individuals with TTH should consider gender differences identified in the 296 

current study. For instance, management of men with TTH should mainly focus on 297 

interventions targeting to improve the quality of sleep (copying strategies, relaxation 298 

techniques, physical activity), whereas management of women with TTH should combine 299 

psychological approaches (copying and cognitive strategies) (Lee et al. 2019) and 300 

interventions targeting pain mechanisms related to headache intensity. These approaches 301 

are supported by studies suggesting that women tend to cope better with pain when 302 

employing pain attention focus or reinterpreting pain sensation strategies (Keogh and 303 

Herdenfeldt 2002). 304 

Although the strengths of this study include a large sample size, the use of 305 

headache diary and standardized instruments, and a longitudinal design, some limitat ions 306 
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should be recognized. First, we included a sample that consisted mainly of participants 307 

referred to tertiary headache centers and thus not representative of the general headache 308 

population. In addition, we only included patients with TTH, we do not know if similar 309 

differences would be observed in people with migraine or other headaches. Second, it 310 

should be noted that the HADS is more a screening rather than a diagnostic tool for 311 

depressive and anxiety symptoms with a tendency to underestimate prevalence of both 312 

disorders (Steel et al. 2014). Third, it was surprising that anxiety and depressive symptom 313 

levels observed in our sample were low because the female to male ratio was high; the 314 

chronic nature of the headache symptoms, and the population being drawn from a general 315 

neurology clinic may have increased the frequency of co-morbid mood disorders in our 316 

sample. Nevertheless, the prevalence of depressive symptoms in our sample was similar 317 

to that previously found in migraine sufferers (Zhu et al. 2003).  It is possible that the 318 

inclusion of individuals with higher levels of depressive or anxiety symptoms can yield 319 

different results, although this is unlikely. Fourth, we did not evaluate the influence of 320 

socioeconomic status and cultural level which are factors associated with TTH in women, 321 

because women are more susceptible to socioeconomic influences (Chu et al. 2013). 322 

Finally, we did not include a headache-free control group, so we do not currently know 323 

if these gender differences would be related to the presence of TTH or are also present in 324 

healthy people. 325 

 326 

 327 

 328 

 329 

 330 

 331 
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 332 

 333 

Conclusions 334 

In this study, sleep quality explained 36.7% of the emotional aspect of headache 335 

burden and 31.1% of the physical aspect of headache burden in men with TTH, whereas 336 

headache intensity and depressive levels explained 37.5% and 32.8% of emotional and 337 

physical aspects of headache burden, respectively, in women with TTH. The current 338 

findings identified some gender differences in those variables associated with headache 339 

burden in individuals with TTH. Future longitudinal studies will help to determine the 340 

clinical implications of these findings for the management and counselling of patients 341 

with TTH. 342 

 343 

 344 
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