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Short title: Gender differences in tension type headache 

 

Abstract 

 

          We aimed to evaluate gender differences in the relationships between headache 

features, sleep quality, anxiety, depressive symptoms and burden of headache in 193 
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patients (73% women) with chronic tension type headache (CTTH). Sleep quality was 

assessed with the Pittsburgh Sleep Quality Index. Headache features were collected with 

a four-week diary. The Hospital Anxiety and Depression Scale was used to assess 

anxiety/depressive symptoms. Headache Disability Inventory was used to evaluate the 

burden of headache. In men with CTTH, sleep quality was positive correlated with 

headache frequency (r=0.310; P=0.018), emotional (r=0.518; P<0.001) and physical 

(r=0.468; P<0.001) burden of headache, and depressive symptoms (r=0.564; P<0.001). 

In women, positive correlations were observed between sleep quality and headache 

intensity (r=0.282; P<0.001), headache frequency (r=0.195; P=0.021), emotional burden 

(r=0.249; P=0.004) and depressive symptoms (r=0.382; P<0.001). The results of 

stepwise regression analyses revealed that depressive symptoms and emotional burden 

of headache explained 37.2% of the variance in sleep quality in men (P<0.001), whereas 

depressive symptoms and headache intensity explained 17.4% of the variance in sleep 

quality in women (P<0.001) with CTTH. Gender differences associated with poor sleep 

should be considered for proper management of individuals with CTTH.  

 

Keywords: Gender, tension type headache, sleep quality, pain, depressive symptoms. 

 

Introduction 

Tension type headache (TTH) is a frequently occurring headache disorder, 

showing a global prevalence of 42% (Ferrante et al. 2013), and has important socio-

economic impact (Dowson 2015). In the Global Burden of Disease Study 2010, TTH 

was the second most prevalent disorder in the world (Vos et al. 2012). Primary 

headache disorders, including TTH, have notable gender differences in their prevalence 
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(Jarsen, and Stovner 2008). In fact, TTH has a female: male prevalence ratio about 3:1 

(Manzoni and Stovner 2010). 

Emotional stress and sleep disturbances are the most frequent trigger factors for 

headache attacks in patients with TTH (Wang et al 2013). Gender differences are related 

to these triggers because women are 1.3 to 2.0 times as likely to have poor sleep than 

men (Reyner, Horne and Reyner. 1995), and the female: male ratios for depressive and 

anxiety symptoms are 1.2:1 and 1.8:1, respectively (Lampl 2016). Further, 

headache diagnoses (migraine and TTH) and female gender have been significantly 

associated with depression in 74.7% of cases (McMurtrayet al. 2013). In fact, gender 

differences have been observed in pain perception (Maureret al. 2016), brain structure 

development and function (Ingalhalikar et al. 2014), life experiences and cultural 

expectations (Springer, Stellman and Jordan-Young 2014), and biopsychosocial factors 

associated with the pain experience (Racine et al. 2012a). 

 

It has been previously suggested that headache relationships differ according to 

gender because the gender influence on primary headache phenotype is a complex 

process and needs examination in further studies (Fumal and Schoenen 2008). A better 

understanding of gender differences in the relationships between headache clinical 

features, sleep quality, mood disorders (i.e., anxiety and depressive symptoms) and 

headache burden in individuals with TTH can assist clinicians in determining better 

therapeutic programs adapted to gender. However, no study of which we are aware has 

previously investigated this topic. Therefore, the purpose of the current study was to 

evaluate gender differences in the relationship between headache clinical features, sleep 

quality, anxiety, depressive symptoms and burden of headache in men and women with 

TTH. Because mood disorders and sleep disturbances are generally more associated 
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with headache frequency, we included individuals with chronic tension type headache 

(CTTH).  

 

Methods 

Participants 

           Patients with a diagnosis of CTTH were recruited from different university-based 

hospitals between September 2014 and June 2016. Diagnosis was conducted according 

to the International Classification of Headache Disorders criteria, third edition (ICHD-

III 2013), codes 2.2, 2.3, by two neurologist experts in headache (ICHD-III 2013). To 

be included, participants had to describe all the pain features typical of TTH: bilateral 

location, pressing and tightening pain, moderate intensity (≤7 on a 10-points numerical 

pain rate scale, NPRS) and no aggravation of headache during physical activity. Patients 

also should not report more than one photophobia or phonophobia and neither moderate 

nor severe nausea nor vomiting as indicated by the ICHD-III (2013). 

Participants were excluded if they presented with: 1) episodic headaches; 2) 

other primary/secondary headache, including medication overuse headache as defined 

by the ICHD-III; 3) history of cervical or head trauma (i.e., whiplash); 4) history of 

cervical herniated disk or cervical osteoarthritis on medical record; 5) any systemic 

degenerative disease, e.g., rheumatoid arthritis, or lupus erythematous; 6) diagnosis of 

fibromyalgia syndrome; 7) receiving anesthetic block or physical therapy in the 

previous 6 months; 8) abuse of stimulating substances; or, 9, pregnancy. All participants 

read and signed an informed consent form prior to their participation. The local Ethics 

Committee approved the study design (HUFA 14/104, HRJ 07/14). 
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Sleep Quality  

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

(Cole, Dubois and Kosinski 2007). This questionnaire assesses sleep quality over a one-

month period through a standardized questionnaire consisting of 19 self-rated questions 

and five questions answered by bed- or room- mates. The items use varying response 

categories recording usual bed time, usual wake time, number of actual hours slept, and 

number of minutes to fall asleep. All questions are answered on a Likert-type scale (0-

3). The sum of all answers gives a global score (total possible range 0-21) where higher 

score indicates worse sleep quality (Buysse 1989). The PSQI has shown good internal 

consistency (α: 0.83) and test-retest reliability (r: 0.85). A total score > 8.0 is indicative 

of poor sleep quality (Carpenter and Andrykowski 1998). 

Clinical Outcomes - Headache Diary  

          A headache diary kept for four weeks was used to substantiate the diagnosis and 

to record the headache clinical pain features (Phillip, Lyngberg and Jensen 2007). On 

this diary, patients registered the number of days with headache (days/week), the 

headache intensity on an 11-point numerical pain rating scale (Jensen et al. 1999) 

(NPRS; 0: no pain, 10: the maximum pain), and the duration of each headache attack 

(hours/day).  

Hospital Anxiety and Depression Scale (HADS) 

The HADS is a 14 items self-report screening scale, seven items for anxiety 

(HADS-A) and seven for depressive symptoms (HADS-D), developed to indicate the 

presence of anxiety and depressive symptoms (Zigmond and Snaith 1983). Each item is 

scored on a Likert scale (0-3) giving a maximum subscale score of 21 points for each 

subscale (Herrmann-Lingen, Buss and Snaith 2011). The HADS has shown good 
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validity and internal consistency (Cronbach's α: 0.84) for being used in individuals with 

headache (Juang et al. 1999). 

Headache Disability Inventory (HDI) 

The HDI assesses the burden of headache using 25 items that inquire about the 

perceived impact of headache on emotional functioning and daily activities (Jacobson et 

al. 1994). Possible answers for each item are YES (4 points), SOMETIMES (2 point) 

and NO (0 points). Thirteen items assess the emotional burden of headache (HDI-E, 

maximum score: 52) and the remaining 12 items assess the physical burden (HDI-P, 

maximum score: 48). A greater score suggests a greater burden of headache. The HDI 

exhibited good stability at short (r=0.93-0.95) and long-term (r=0.76-0.83) (Jacobson et 

al. 1995).  

Statistical analysis 

Means and confidence intervals were calculated for all outcomes by gender. The 

Kolmogorov-Smirnov test showed that all data exhibited a normal distribution (P>0.05). 

To determine the relationship between the dependent measure (sleep quality- Pittsburgh 

Sleep Quality Index) and the independent variables, several Pearson product-moment 

correlation coefficients were calculated. The independent variables included in the main 

analysis were: age, years with pain, headache intensity, headache frequency, headache 

duration, depressive symptoms (HADS-D), anxiety (HADS-A), emotional burden of the 

headache (HDI-E) or physical burden of the headache (HDI-P). Statistical analyses were 

also used to check for multicollinearity and shared variance between the outcomes. All 

correlation analyses were conducted in men and women, separately.  

A regression model was used to assess the independent variables that contributed 

significantly to the variance in sleep quality. To examine the proportions of explained 

variance of sleep quality, a hierarchical regression analysis was conducted by gender. 
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The significance criterion of the critical F value for entry into the regression equation 

was set at P<0.05. To analyze the contribution of depressive symptoms (HADS-D) and 

the emotional burden of the headache (HDI-E) to sleep quality in males, and the 

contribution of depressive symptoms (HADS-D) and the intensity of headaches to sleep 

quality in females, these independent variables were entered into a regression model in 

two steps. Depressive symptomatology was entered into the model at the first step, 

followed by emotional burden, in males, or headache intensity, in females at the second 

step. Changes in R2 were reported after each step of the regression model to determine 

the association of the additional variables. Last, variables that significantly contributed 

to the score on the PSQI (sleep quality) were selected for inclusion into parsimonious 

final regression model.  

 

Results 

      Two hundred and fifty (n=235) individuals with headache were screened for 

possible eligibility criteria. Of these, 52 men and 141 women satisfied all the criteria, 

agreed to participate and signed the informed consent. The remaining 42 were excluded 

for the following reasons: co-morbid migraine (n=30), previous neck trauma (n=4), 

medication overuse headache (n=4), or fibromyalgia syndrome diagnosis (n=4). No 

significant differences were observed between men and women with CTTH for any 

outcome (all, P>0.166) except for depressive symptoms (F=1.720; P=0.014): women 

had higher levels of depressive symptoms than men (Table 1).  
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Correlation Analysis 

Within men with CTTH, significant positive correlations were observed between 

the Pittsburgh Sleep Quality Index and headache frequency (r=0.310; P=0.018), HDI-E 

(r=0.518; P<0.001), HDI-P (r=0.468; P<0.001) and HADS-D (r=0.564; P<0.001): the 

higher the frequency of headache attacks, the higher emotional and physical burden of 

headache and the higher the depressive symptoms, the worse the sleep quality in men 

with CTTH.  

Within women with CTTH, significant positive correlations were found between 

the Pittsburgh Sleep Quality Index and headache intensity (r=0.282; P<0.001), headache 

frequency (r=0.195; P=0.021), HDI-E (r=0.249; P=0.004), and HADS-D (r=0.382; 

P<0.001): the higher the intensity and frequency of headaches, the higher emotional 

burden of headache and the higher the depressive symptoms, the worse the sleep quality 

in women with CTTH (Table 2).  

Significant correlations also existed among the independent variables (0.168<r< 

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

was included into regression analyses.   

Regression Analyses 

Within men with CTTH, depressive symptoms approximately contributed 32% 

(P<0.001), and emotional burden of the headache (HDI-E) contributed an additional 5% 

(P<0.001) of the variance of the Pittsburgh Sleep Quality Index (Table 3). When 

combined, these two factors explained 37.2% of the variance in sleep quality (r2 

adjusted: 0.372, F=14.500, P<0.001). Within women with CTTH, depressive symptoms 

contributed 15% (P<0.001), and headache pain intensity contributed an additional 2% 

(P<0.001) of the variance of the Pittsburgh Sleep Quality Index. When combined, both 
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factors explained 17.4% of the variance of sleep quality (r2 adjusted: 0.174, F=14.510, 

P<0.001). 

 

Discussion 

The current study found that depressive symptoms and emotional burden of 

headache in men and depressive symptoms and the intensity of headache in women 

were significantly associated with sleep quality in individuals with CTTH. Current 

findings would suggest that depressive symptoms are a frequent factor associated with 

poor sleep quality in both men and women with CTTH, but some gender differences 

were observed for other associated factors. 

Individuals with TTH exhibit co-morbid depressive symptoms (Beghi et al. 

2010) and sleep disturbances (Uhlig et al. 2014); however, no previous studies of which 

we are aware have investigated the associations of these factors stratified by gender. 

Our study identified that depressive symptoms contributed to 32% of the variance of 

sleep quality in men but only contributed to 15% of the variance in women with CTTH. 

Although depression is a factor clearly associated with sleep disturbances, and the 

prevalence of depressive symptoms is similar in men and women with chronic headache 

(Lampl et al. 2016; Spiegelhalder et al. 2013), the interesting finding of the current 

study was that this association was almost double in men than in women. It seems that 

biological, cultural, and experiential factors may underlie gender differences in the 

phenomenology of mood disorders (Altemus et al. 2014). For instance, women are more 

likely to describe a feeling of ‘‘shortness of breath’’, ‘‘faintness’’, and ‘‘feeling 

smothered’’ and tend to fear the physical symptoms of panic, whereas men more often 

fear the social consequences of depressive symptoms. A possible explanation for this 

finding is that women are more likely to receive positive reinforcement when expressing 
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concerns about their symptoms that could encourages self-focused attention and more 

perceived physical discomfort. In fact, under conditions of perceived threat, men are 

more likely to escape or cope by taking action and women are more likely to express 

social behavior and seek support from others (Taylor et al. 2000). Therefore, proper 

management of depressive symptoms by improving copying and cognitive strategies 

should consider differences between men and women with CTTH. This hypothesis is 

supported by a study suggesting that women tend to cope better with pain when 

employing pain attention focus or reinterpreting pain sensation strategies, whereas 

distraction may be more efficient in men (Keogh and Herdenfeldt 2002). 

The results of the multiple regression analysis revealed that the emotional 

burden of the headache also contributed an additional 5% to sleep quality in men, but 

not in women, with CTTH. This finding maybe related to the fact that emotional factors, 

particularly anxiety, seem to be more strongly related to pain perception in males (Jones 

et al. 2002; Jones, Zachariae and Arendt-Nielsen 2003). In fact, Thorn et al (2004) 

determined that gender differences in response to pain stimulus may be partially 

attributed to their disparities in personality traits, i.e., emotional vulnerability, between 

men and women. It is therefore possible that personality or emotional vulnerability has 

a more direct role in men than in women with chronic headache.  

       Finally, the results of the stepwise regression analysis showed that the intensity of 

headache pain explained a small proportion of the variance (2%) of sleep quality in 

women, but not men, with CTTH. Previous reviews concluded that women exhibit 

significantly greater pain sensitivity than men for all painful modalities (Fillingim et al. 

2009); however, a more recent systematic review found strong scientific evidence that 

females have greater sensitivity to pressure and thermal stimuli, but not the remaining 

stimuli, than males (Racine et al. 2012b). Additionally, activation of conditioned pain 
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modulation analgesia is greater in men than in female (Arendt-Nielsen, Sluka and Nie 

2008). Therefore, gender differences in nociceptive pain processing would explain our 

results.  

Uncertainty over biological mechanisms withstanding in gender differences, our 

results have potential clinical implications since emotional stress, depressive symptoms, 

and sleep represent modifiable risk factors implicated in the progression of episodic to 

chronic headaches (Rains 2008). Our results suggested that depressive symptomatology 

was the most influential factor related to sleep quality in women men and women with 

CTTH, supporting that a psychological approach should be effective for the 

management of this headache condition (Verhagen et al. 2009). Nevertheless, the 

emotional burden of headache and the intensity of headache were differently associated 

with sleep quality in men and women with CTTH. Therefore, current findings would 

suggest that management of men with CTTH should focus also include interventions 

targeted to decrease the emotional burden of headache (copying strategies or cognitive 

behavioral techniques), whereas management of women with CTTH should focus on 

intervention targeting nociceptive pain mechanisms related to headache intensity.   

Although strengths of this study included a large sample size and the inclusion 

of CTTH patients meeting the most updated diagnostic criteria, the use of daily diaries 

and the use of standardized instruments, our study had its limitations. First, we included 

a sample consisted mainly of CTTH patients referred to a tertiary headache center and 

thus not representative of the general population. In fact, we only included patients with 

CTTH, so our results should not be extrapolated to patients with frequent episodic TTH 

or other primary headaches such as migraine. Second, the study was cross-sectional, and 

thus causal relations are thus impossible to ascertain. Third, the HADS is a screening 

rather than diagnostic instrument for depressive and anxiety symptoms, with a tendency 
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to underestimate prevalence of both disorders (Steel et al. 2014). It was surprising that 

the prevalence of anxiety and depressive symptoms observed in our sample of CTTH 

were low because the high female-to-male ratio, the chronic nature of the headache, and 

the population being drawn from a general neurology clinic, rather than a population 

sample or primary care clinic, may have increased the frequency of co-morbid 

depressive symptoms in our sample. It is hence possible that the inclusion of people 

with higher levels of depressive symptoms or anxiety could yield different results; 

although this is unlikely. Fourth, we did not evaluate the influence of socioeconomic 

status, which is a factor associated with TTH and sleep quality in women because 

women are more susceptible to socioeconomic influence (Chu et al. 2013). 

 

Conclusions 

In this study, depressive symptoms and emotional burden of headache explained 

37.2% of the variability in sleep quality in men with CTTH, whereas depressive 

symptoms and headache intensity explained 17.4% of the variability in sleep quality in 

women with CTTH.  Our findings would suggest that depressive symptomatology is a 

frequent factor associated with poor sleep quality in both individuals with CTTH, but 

some gender differences were observed in other associated factors. Future longitudinal 

studies will help to determine further the clinical implications of these findings. 
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Table 1: Clinical data of the sample by gender* 

Sex of participants Factor Mean (95% confidence 
interval) 

Men (n=52) 

Age (year) 45 (42 - 48)  

Years with pain 11.1 (7.3 - 14.9) 

Headache intensity (NPRS, 0-10) 6.6 (6.1 - 7.1) 

Headache duration (hours/attack) 7.7 (6.5-8.9) 

Headache frequency (days/month) 18.1 (15.4 - 20.8) 

Sleep quality (Pittsburg, 0-21) 7.6 (6.4 - 8.8) 

HDI-E (0-52) 17.8 (14.4 - 21.3) 

HDI-P (0-48) 22.0 (19.1 - 25.0) 

HADS-D (0-21)# 6.9 (5.9 - 7.7) 

HADS-A (0-21) 10.1 (8.6 - 11.6) 

Women 
(n=141) 

Age (year) 45 (43 - 48) 

Years with pain 10.9 (8.6 - 13.2) 

Headache intensity (NPRS, 0-10) 6.2 (5.9 - 6.5) 

Headache duration (hours/attack) 7.5 (6.8 - 8.2) 

Headache frequency (days/month) 16.7  (15.2 - 18.2) 

Sleep quality (Pittsburg, 0-21) 8.3 (7.6 -  9.0) 

HDI-E (0-52) 19.0 (17.0 - 21.0) 

HDI-P (0-48) 22.7 (20.8 - 24.6) 

HADS-D (0-21)# 8.5 (7.8 - 9.2) 

HADS-A (0-21) 9.9 (9.0 - 10.8) 

# Significant differences between men and women (P<0.05) 

HDI: Headache Disability Inventory (E: Emotional; P: Physical); HADS: 

Hospital Anxiety and Depression Scale (D: Depression; A: Anxiety) 
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Table 2: Pearson-Product Moment Correlation Matrix 

 

 1 2 3 4 5 6 7 8 9 

Men 

(n=52) 

1. Pittsburg 

questionnair

e 

      

   

2. Age n.s.         

3. Years 

with pain 

n.s. 
n.s.     

   

4. Headache 

Intensity 
n.s. n.s. 0.298*    

   

5. Headache 

Duration 
n.s. n.s. n.s. n.s.     

 

6. Headache 

frequency 
0.310* n.s. n.s. n.s. 

0.422*

* 
   

 

7. HDI-E 0.518*

* 
n.s. n.s. n.s. n.s. 0.450**   

 

8. HDI-P 0.468*

* 
n.s. n.s. n.s. n.s. 0.312* 

0.727*

* 
 

 

9. HADS-D 0.564*

* 
n.s. n.s. n.s. n.s. 0.477** 0.583*

* 

0.484*

* 

 

10. HADS-

A 
n.s. n.s. n.s. n.s. n.s. 0.528* n.s. n.s. 

0.350

* 

Wome

n 

(n=141

) 

1. Pittsburg 

questionnair

e 

      

   

2. Age 0.225*         

3. Years 

with pain 

n.s. 0.196

* 
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4. Headache 

Intensity 

0.282*

* 
n.s. n.s.    

   

5. Headache 

Duration 
n.s. n.s. n.s. 

0.259*

* 
    

 

6. Headache 

frequency 
0.195* n.s. n.s. 

0.218*

* 
0.168*    

 

7. HDI-E 0.249*

* 
n.s. 0.238*

0.333*

* 

0.380*

* 
0.303**   

 

8. HDI-P 
. n.s. n.s. 

0.281*

* 

0.289*

* 

0.246*

* 
0.211* 

0.729*

* 
 

 

9. HADS-D 0.382*

* 
n.s. n.s. 

0.326*

* 
0.181* 0.238** 0.531*

* 

0.387*

* 

 

10. HADS-

A 
n.s. n.s. n.s. n.s. n.s. 

0.250*

* 
n.s. n.s. 

0.332

* 

n.s. no significance, * P < 0.05;    ** P < 0.01. 

HDI: Headache Disability Inventory (E: Emotional; P: Physical); HADS: Hospital Anxiety and 

Depression Scale (D: Depression; A: Anxiety) 
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Table 3: Summary of Stepwise Regression Analyses to 
Determine Predictors of Sleep Quality for  

male r2= 37.2% and females r2 = 17.4% 

 Independent 

Variable 
B SE B β t F P 

Males 

Step 1 

HADS-D 

 

0.758

 

0.157 

 

0.564

 

4.82 
23.29 <0.001

Step 2 

HADS-D  

HDI-E 

 

0.534

-
0.205

 

0.187 

0.075 

 

0.397

-
0.282

 

2.84 

-2.74 
14.50 <0.001

Females 

Step 1 

HADS-D 

 

0.371

 

0.076 

 

0.382

 

4.87 
23.77 <0.001

Step 1 

HADS-D 

Headache 
Intensity 

 

0.315

0.384

 

0.079 

0.178 

 

0.325

0.176

 

3.96 

2.15 
14.51 <0.001

 

Note: R
2
 = 0.318 for step 1; R

2
 = 0.372 for step 2 (male); R

2
 = 

0.146 for step 1; R
2
 = 0.174 for step 2 (female)  

* P < 0.001 

HDI-E: Headache Disability Inventory (Emotional); HADS-D: 

Hospital Anxiety and Depression Scale (Depression) 
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