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Abstract 

Three possibilities may explain headache and depression comorbidity: (i) Headaches cause 

depression; (ii) depression causes headaches; and (iii) third variables cause both. Evidence 

supports all three possibilities. This study sought to examine which of these three 

relationships has the most support. This was achieved firstly by establishing the order of 

onset of the most recent episode of headaches and depression, and comparing these groups on 

headache severity, depression heritability, and exploratory variables; and asking participants 

open-ended questions. Thirty participants had been diagnosed with a primary headache 

disorder and major depressive disorder. The order of onset was assessed using the Life 

History Calendar, while depression heritability was estimated upon probable depression in a 

parent. Although the order of onset was statistically random, it was more frequent for 

participants to state that depression caused headaches than the reverse. Most participants 

identified life events or circumstances as third variables. Intense headaches may be 

contributing to depression in the headaches first group, although headaches causing 

depression may be infrequent. Life events and circumstances may frequently be involved in 

both disorders. Successful headache treatment for individuals with major depressive disorder 

will most likely necessitate treatment of the comorbid depression. 
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What is already known on this topic: Comorbidity exists between headaches and depression, 

third variables such as genetics are involved, and there is evidence that headaches or any pain 

condition often has a bidirectional relationship with depression. 

What this paper adds: Depression may be a more important influence in the bidirectional 

relationship, exceptionally, severe headache conditions may occasionally cause depression, 

and difficult life events may be a key third variable contributing to both conditions. 
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Both headaches (defined here as a subset of common primary headache disorders) and 

depression (a major depressive episode as part of major depressive disorder) are common and 

disabling conditions, with migraine by itself accounting for 1.3% of years lost due to 

disability (World Health Organisation [WHO], 2012a),  and depression being the leading 

cause of disability worldwide (WHO, 2012). The most severe headache conditions, those 

termed chronic, occur on 15 or more days per month and have a point prevalence rate of up to 

4% of the global population at any one time (WHO, 2012a). Depression affects an estimated 

5% (WHO, 2012). Headachesand depression tend to coexist, with depression more common 

among people with headaches as well as the reverse (Breslau, Davis, & Andreski, 1991; 

Breslau, Davis, Schultz, & Paterson, 1994; Breslau, Lipton, Stewart, Schultz, & Welch, 2003; 

Juang, Wang, Fuh, Lu, & Su, 2000; McWilliams, Goodwin, & Cox, 2004; Mitsikostas & 

Thomas, 1999; Schur, Noonan, Buchwald, Goldberg, & Afari, 2009; Wang et al., 1999). For 

example, rates of depression of up to 78% have been found among chronic-migraine 

outpatients (Juang et al., 2000). It is critical to understand the reasons behind this comorbidity 

for developing effective treatments, and for limiting the severe disability of depression being 

further worsened by headaches.  Headache and depression comorbidity could potentially be 

explained by the following, either in isolation or in combination: 

1. Headaches cause depression. 

2. Depression causes headaches. 

3. A third variable causes both conditions. 

Although experimental research involving manipulation of variables is necessary for 

drawing firm conclusions about causality, non-experimental research can be used to build 

evidence towards establishing a causal relationship. For example, establishing the order of 

onset of the two disorders is a pre-condition in identifying a causal relationship. If depression 

tended to follow headaches, this would suggest that headaches causing depression is possible 
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and is more likely than depression causing headaches. With respect to the first possibility, 

although any medical condition that involves frequent, intense, and disabling pain could be 

depressing, there is limited research evidence supporting headaches causing depression. One 

major longitudinal study demonstrated that migraine predicted depression at a higher rate 

(OR = 5.8) than depression predicted migraine (OR = 3.4) (Breslau et al., 2003). A second 

major longitudinal study demonstrated that depression followed migraine in 54.9% of cases 

(Breslau et al., 1994), implying that if headaches can cause depression, it is not always the 

case Retrospective studies have demonstrated a clearer tendency for depression to follow 

headaches, occurring in 62% (Breslau et al., 1991)  and 75% (Radat et al., 2005) of comorbid 

cases. These studies did not include tension-type headache (TTH), so this pattern may not 

apply to TTH. 

Other evidence which indicates that headaches may cause or contribute to depression 

comes with the remarkable consistency in which a broad variety of medical conditions 

predict the onset of depression and depressive symptoms (Dalton & Heinrichs, 2005; 

Nicassio & Wallston, 1992; Patten, 2001). Such conditions include arthritis, cancer, and 

acquired injuries, with the latter being notable because it is unlikely that third variables 

contributed to both acquired injuries and depression. One study found that the relationship 

between arthritis pain and depressive symptoms was mediated by sleep disturbance (Nicassio 

& Wallston, 1992). This pattern may also apply to headaches. 

 Finally, one study compared individuals with chronic myofascial pain and depression 

to those with early onset depression alone, and found that only the latter had a significantly 

greater number of relatives with depression than did healthy controls (Dohrenwend, Raphael, 

Marbach, & Gallagher, 1999). Potentially, those with chronic myofascial pain developed a 

reactive form of depression low in heritability in response to their pain. The findings with 

arthritis and myofascial pain together suggest a second non-experimental method of building 
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evidence for a causal relationship, and that is through establishing systematic differences 

between headaches and depression based on order of onset. Certain differences, such as more 

severe and therefore disabling headaches tending to precede depression, with depression 

being less heritable and more reactive, would further suggest that the order of onset has arisen 

because of causality. 

Overall, there is no direct evidence that headaches can cause or contribute to 

depression, although the above findings with headaches and other medical conditions do 

suggest that it is quite likely. However, the frequency and circumstances in which this would 

occur are unclear. 

With respect to depression causing headaches, despite the first onset of depression 

tending to follow that of headaches as reviewed above,  more direct evidence exists for this 

direction of relationship, some of which is of a quasi-experimental nature. Two studies that 

involved administering a stressful task have demonstrated how depression may exacerbate 

headaches via increasing both stress and pain sensitivity (Cathcart, Winefield, Lushington, & 

Rolan, 2009; Janke, Holroyd, & Romanek, 2004). Other studies have demonstrated how 

depression may worsen episodic headache disorders by contributing to medication overuse 

(Atasoy, Atasoy, Unal, Emre, & Sumer, 2005; Radat et al., 2005). It is therefore probable that 

depression can worsen headaches, but the magnitude and frequency of this relationship, and 

whether depression is often a primary cause of headaches, requires further exploration. 

With respect to third variables causing both headaches and depression, the commonly 

researched factors include shared genetic factors, trauma, and stress. Shared genetics have 

been shown to account for between 20% and 36% of the variance between migraine and 

depression (Schur et al., 2009).  Regarding trauma and stress, these factors have been 

associated with headaches and depression, although the findings have occurred within 

separate studies on headaches (Peterlin, Ward, Lidicker, & Levin, 2007) and depression 
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(Brown, Cohen, Johnson, & Smailes, 1999; Goldberg, 1994), rather than being identified as 

involved in both conditions within the same individuals. Trauma may contribute to both 

conditions via dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis (Baskin & 

Smitherman, 2009; Peres et al., 2001). Stress in general has been shown to be the most 

common trigger of individual headache attacks (Martin & MacLeod, 2009), and also has a 

causal relationship with depression (Kendler, Karkowski, & Prescott, 1999). 

Overall, shared genetics appear to explain some of the headache and depression 

comorbidity, at least with migraine. Trauma and stress have been consistently associated with 

headaches and depression separately, and a contribution to both conditions when comorbid is 

probable but unexplored. 

This study primarily aimed to provide some preliminary non-experimental evidence 

with respect to whether headaches cause depression, depression causes headaches, or shared 

environmental variables (given that shared biological variables are established) is most 

tenable and common. This will be achieved through the following: 

• Examining the order of onset of the most recent episode of headaches and 

depression. 

• Assessing for differences between headaches that came before depression and 

headaches that came after depression (e.g., Headache severity). This is 

another step closer towards establishing causality after looking at the order of 

onset. 

• Assessing whether depression that came before headaches had higher 

estimated heritability, with lower heritability in depression that followed 

headaches. 
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• Asking participants themselves whether they thought that one disorder caused 

or contributed to the other, and whether third variables had contributed to 

both disorders through structured, open-ended questions. 

If the findings indicate that depression tends to follow headaches in the majority 

of cases, that headaches that precede depression tend to be more severe and therefore 

disabling and potentially depressing, and that most participants report that their 

headaches caused their depression, this would suggest that a causal relationship in this 

direction is likely. Alternatively, headaches tending to follow depression, and 

participants also stating that depression caused their headaches, would suggest that 

depression may often cause headaches. Finally, if depression heritability is found to 

be greater when headaches follow depression, this could provide support for 

headaches contributing to a more reactive/less heritable form of depression or a more 

heritable form of depression contributing to headaches. Depression heritability would 

therefore need to be interpreted along with the order of onset and other data rather 

than by itself. 

A seemingly random order of onset amongst other findings may suggest that both 

disorders can contribute to each other, or they are not causally related to each other 

and shared variables such as genetics and/or life events are more important.  

The study utilized a combination of in-depth case studies and quantitative analyses among a 

group of individuals with comorbid headaches and depression. The study used the Life 

History Calendar to establish the order of onset of the most recent episode of headaches and 

depression, which is a semi-structured interview technique shown to produce greater recall 

accuracy than free recall (Brown et al., 1999; Goldberg, 1994; Peterlin et al., 2007). This is 

important given that the reviewed longitudinal studies involved free recall every one to two 

years. 
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 Given that anxiety is also frequently comorbid with both headaches (Radat & 

Swendsen, 2005) and depression (Kessler et al., 2008), anxiety will be included as a 

secondary/exploratory predictor of order of onset, along with other demographic variables. 

 It was hypothesized that those who experienced headaches first would tend to have 

more severe headaches, whereas those who experienced depression first would tend have a 

more endogenous (that is, a stronger genetic component) type of depression. 

 

Method 

Design  

This study was exploratory and cross-sectional in nature and utilized a combination of 

new interview data assessing retrospective events, as well as the participants’ existing data 

from an earlier study. Three order of onset groups were specified: 

1. Headaches first. Headaches followed by depression. 

2. Depression first. Depression followed by headaches. 

3. Headaches/depression. Headaches and depression began at approximately the 

same time. 

Although headache severity, and a reported diagnosis of depression in a parent (titled 

‘depression heritability’) were included as predictors of order of onset to estimate which if 

any causal direction between headaches and depression was more likely (more severe 

headaches should be more likely to cause depression, with this depression tending to be more 

reactive/low in heritability) they were listed as outcome/grouping variables for the sake of 

conducting the ANOVA.The possibility was also left open for the groups to be compared on 

other exploratory variables. The primary author had full access to all data. 

Participants 
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Forty five individuals had previously completed a study entitled ‘Headaches and 

Depression – Overcome Now’ (HeaD-ON), which ended inJanuary 2012. Of these 

individuals, thirty chose to participate in the present study. The HeaD-ON project was a 

randomized controlled trial examining the efficacy of a 12-week cognitive behaviour therapy 

(CBT) program for people with comorbid headaches and major depressive disorder (Martin et 

al., 2014). These participants were required to rate their headaches in a diary each waking 

hour, during the CBT course as well as for at least two weeks before and after the treatment 

program.  

The HeaD-ON project used the following inclusion criteria: Diagnosed with a primary 

headache disorder according to International Headache Society (IHS) guidelines (Headache 

Classification Subcommittee of the International Headache Society, 2004); six or more 

headache days per month; a minimum headache chronicity of 12 months; a stable pattern of 

headache symptoms over the last six months; a primary diagnosis of Major Depressive 

Disorder using the Composite International Diagnostic Interview 2.1 Auto Lifetime Version 

(CIDI-LT) (World Health Organization Collaborating Centre for Mental Health and 

Substance Abuse, 1997), and a score on the Beck Depression Inventory (BDI-II) (Beck, 

Steer, & Brown, 1996) of 14 or more; a stable pattern of medication use over the last one 

month; and aged 18 years and over. The HeaD-ON project applied the following exclusion 

criteria to participants: Diagnosed with secondary headache disorders, at risk of self-harm as 

a consequence of severe depression or for other reasons, poor English or intellectual 

disability, and medical conditions with overriding treatment requirements. 

Procedure  

Participants consented to the HeaD-ON Research Manager to be invited via phone 

and/or or email to participate in a related study. Both the first phone/email contact and 

interviews took place between July 2011 and January 2012. All participants read and signed a 
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consent form, and when they concluded their participation they were provided with a A$20 

gift voucher. This research project was approved by the Monash University Human Research 

Ethics Committee. 

Materials 

The Life History Calendar. 

The Life History Calendar (LHC) (Freedman, Thornton, Camburn, Alwin, & Young-

demarco, 1988) was used to assess the order of onset of headaches and depression’ (order of 

onset), which focused on the order of onset of the most recent episode of depression and 

headaches.. The LHC can be administered as a structured or semi-structured interview. The 

LHC leads to greater recall accuracy than free recall by requesting people to describe the 

context of a particular time, thus forming contextual memory cues (Freedman et al., 1988). 

Studies have shown increased quality and accuracy of recall with the LHC when compared to 

other structured questionnaires (Belli, Shay, & Stafford, 2001; Yoshihama, Gillespie, 

Hammock, Belli, & Tolman, 2005). Although a longitudinal study using a continual diary 

record is ideal, these are often timely and expensive. Moreover, many longitudinal studies 

involve recall each one to two years rather than a continual diary record. The LHC is an 

adaptable template and style, with the researcher specifying the topics, time intervals, and 

degree of structure (Freedman et al., 1988). In this case, the topics chosen to act as memory 

cues were suburb of residence and living arrangement, relationship status, travel, children, 

and occupation. A sample question was: ‘To begin with, let’s talk about where you lived 

during the first/second (choose one) half of (year). In what town or city did you live in the 

first/second (choose one) half of (year)?’ Headaches were defined to participants as ‘six or 

more headache days per month’, and depression was defined for participants as ‘depressed 

mood or loss of pleasure for most of the time for at least two weeks, resulting in significant 

distress or impairment in activities.’ Given that all symptoms of depression were not 
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assessed, depression in this context refers to a probable major depressive episode. For both 

headaches and depression, participants were requested to separately rate the severity from 0 

(no headaches/depression), to 10 (the worst possible headaches/depression). When rating 

their headaches, participants were requested to take into account the average intensity, 

duration, and frequency of their headaches. These data were then recorded on the LHC for 

both the researcher and participant to see, beginning from the present and proceeding 

chronologically into the past. 

In this case six-month intervals were chosen, which balanced precision with time 

constraints. Depending on the response, the LHC analysis continued until a six-month block 

was identified when only one of the disorders was present, indicating the order of onset. If 

headaches and depression began in the same six-month block they were allocated to the 

headaches/depression group. This was expected to be unusual, given that a major longitudinal 

study found that only 1.2% of comorbid migraine and depression cases had started in the 

same year (Breslau et al., 1994). 

 Demographics. 

Demographic information was derived from data from the HeaD-ON study and the 

LHC. 

Depression Heritability. 

Depression heritability was assessed by noting the presence of depression in at least 

one parent. The probability of children developing a psychiatric disorder that a parent also 

had provides an approximate indication of the heritability of the disorder for a particular 

individual (Weissman et al., 2006). Although this method is unable to separate the influence 

of shared environment from genetics, the role of shared environment in the familial 

transmission of depression appears to be much less than that of genetics, except with children 

(McGuffin, Katz, Watkins, & Rutherford, 1996; Rice, Harold, & Thapar, 2002). To assess for 
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the current or past presence of depression in parents, participants were asked whether either 

of their parents had been diagnosed with depression by a general practitioner or mental-health 

professional.  

 Headache Severity. 

Headache severity was measured using a diary within the HeaD-ON study. The diary 

involved participants rating the intensity of their headaches each hour by choosing from six 

options ranging from 0 (no headache) to 5 (an intense incapacitating headache). This method 

is regarded as the gold standard in measuring headache severity (Andrasik, Lipchik, 

McCrory, & Wittrock, 2005) . 

Three headache variables were created based on diary data from the two weeks prior to 

beginning treatment in the HeaD-ON study:  

• Headache severity.This was created by averaging the participants’ intensity 

ratings, including ratings of 0, forming a composite measure taking into account 

headache frequency, duration, and intensity. 

• Headache duration. This was the total number of hours of headaches. 

• Headache intensity. The mean intensity of headaches,excluding ratings of 0. 

Open-Ended Questions. 

Participants were asked six open-ended questions about the relationship between their 

headaches and MDE, which focused mainly on the topics of influence, causality, initial onset, 

and third variables. All responses were audio-recorded. The questions were as follows: 

1. To begin with, why do you think that your headaches became problematic for 

you?  

2. In what ways do you think that your headaches and depression are, or were, 

related to each other? 

3. Which began first? 
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4. Did one cause the onset of the other? 

5. Does, or did, fluctuation in the status of one problem affect the status of the other? 

6. Was there anything else in your life that you think triggered or worsened both 

your headaches and depression? 

7. Are there other kinds of relationships between these two problems that we have 

not covered? 

Depression Levels. 

These were measured by the BDI-II (Beck et al., 1996). 

Anxiety Levels and Diagnoses. 

Level of anxiety was obtained from the BAI (Beck & Steer, 1993), and anxiety 

diagnoses were obtained from the CIDI-LT. Data for both of these variables were obtained 

from HeaD-ON. 

Headache Diagnoses. 

Headache diagnoses within HeaD-ON were obtained from a structured interview 

based on the International Classification of Headache disorders, second edition (Headache 

Classification Subcommittee of the International Headache Society, 2004). 

Statistical Analyses 

Statistical analyses were conducted using IBM SPSS Statistics 20. A one-way 

between subjects analysis of variance (ANOVA) was used to compare the three headache 

variables across order of onset, and a Pearson’s chi-square test to examine the relationship 

between the dichotomous variable depression heritability and order of onset. A compromise 

power analysis, using  G-Power 3.1.9.2 revealed that the sample size of 30 had a 96% chance 

of detecting a large effect size of 0.80 , an 84% chance of detecting a medium effect size of 

0.50, and a 59% chance of detecting a small effect size of 0.20 (Cohen, 1988)  within an 

ANOVA. The Pearson’s chi-square test required minimum expected cell frequencies of five.  
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 A screening correlation matrix between the three headache variables and order of 

onset was undertaken to determine which if any headache variable would best differentiate 

the groups.   

There was no missing data. Diagnosis of depression in one or more parents was coded 

as 0, representing the existence of a diagnosis, and 1, representing no diagnosis, coded in this 

manner because no diagnosis was expected to be more common in the headache first group. 

With regards to order of onset, the codes were 0 (depression first), 1 (headaches first), and 2 

(headaches/depression).  

Descriptive statistics are presented as raw figures and column percentages for 

categorical information, and mean plus standard deviation for continuous data. The following 

variables were subject to exploratory analyses to assess whether they could differentiate the 

three order of onset groups: (a) Depression levels as measured by the BDI-II; (b) Anxiety 

levels as measured by the BAI; (c) number of comorbid anxiety diagnoses; (d) Headache 

Diagnosis Type; and (e) age of participants. When the primary predictors of order of onset - 

headache severity variables and depression heritability, are added to these, this equates to 

seven predictors with an individual alpha level of p = .007 to maintain a family wise alpha 

rate of p = .05. 

 

The ANOVA results include a report of the F statistic, relationship to criterion p 

value, effect size as R2, and Gabriel’s post-hoc comparisons. Post-hoc rather than planned 

comparisons were chosen because there were no hypotheses for the headaches/depression 

group, and Gabriel’s method was chosen because it is ideal when sample sizes differ slightly 

between groups (Field, 2009). 

Results 

Descriptive Statistics, Exploratory Analyses, and Screening Correlations 
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The sample consisted of 18 women and 12 men (Mage = 42.43 years, SDage = 13.58). Of 

the 45 participants contacted via phone, 30 chose to participate in the current study, yielding 

a response rate of 66.67%. Of those who did not participate, eight verbally declined to 

participate, four were not contactable, and three agreed to participate but did not attend the 

appointment. 

Table 1 lists data for demographics, headache variables, depression variables, 

headache diagnoses, and participant views derived from open-ended questions, both in total 

and separately across the three groups. 

 

------------------------------------- 

Insert Table 1 about here 

------------------------------------ 

A chi-square goodness-of-fit test revealed that the numbers of participants in each of 

the three order of onset groups were not significantly different from each other, χ² (2) = .80, p 

= .67. 

Of the five exploratory ANOVA analyses, only an ANOVA of BAI scores was 

significant, with BAI scores lower in the headaches/depression group (13.33) than in the 

headaches first group (26.75 ) and the depression first group (24.80), F(2, 27) = 6.49, p 

= .005, R2 = .32.  

A correlation matrix was undertaken between the three headache-severity measures 

and order of onset, and is presented in table 2. Given that order of onset was coded as an 

ordinal variable, Spearman’s correlation was used for non-parametric data. 

 

------------------------------------- 

Insert Table 2 about here 
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------------------------------------ 

Table 2 revealed that only headache intensity correlated significantly with order of 

onset. Therefore, headache intensity was chosen to be included in the ANOVA. 

ANOVA Assumptions and Analysis 

An ANOVA requires that standard assumptions of parametric tests should not be 

violated (Field, 2009). Inspection of the data revealed that these assumptions were met. The 

ANOVA analysis revealed that mean intensity varied significantly between order of onset, 

F(2, 27) = 8.04, p = .002, with R2 = .37.. Gabriel post-hoc analyses revealed that experiencing 

headaches first was associated with more intense headaches compared to both experiencing 

depression first, p = .001, and when compared to experiencing headaches and depression 

simultaneously, p = .001. 

Depression Heritability 

Only 7 out of 30 participants stated that one or more of their parents had received a 

diagnosis of depression, meaning that all expected frequencies in the order of onset groups 

were below five, hence making a chi-square test for goodness-of-fit untenable. A Fisher’s 

Exact Probability test was therefore used instead, and demonstrated that parental depression 

was not significantly different between the three order of onset groups, p = .26.   

Open-Ended Questions 

Responses for questions 2-6 were effectively categorised into a small number of 

groups, and hence could be described in quantitative terms. For example, with question 3, 

which assessed the first ever onset of headaches and depression, participants either stated that 

headaches arose first or that depression arose first, which were coded as 0 and 1, respectively. 

For this question, participants could also have stated that both disorders arose simultaneously, 

but none did. Questions 1 and 7 could not readily be separated into groups, and so some 

unique relationships identified by participants are described for these questions.  
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Aseries of chi-square tests from the relevant table 1 data revealed that it was 

significantly more common for participants to identify a relationship between headaches and 

depression than not to, χ² (1) = 22.53, p < .001; to state that depression caused headaches 

rather than headaches caused depression, χ² (1) = 19.20, p < .001  and more common to 

identify life events or circumstances as third variables than to not identify any third variable 

or to identify other variables as third variables, χ² (1) = 26.13, p < .001. 

  In their responses to the open-ended questions, the 15 participants who did not 

identify headaches as significantly impacting on their depression described headaches as 

either having no impact on their mood, causing temporary distress, arousing irritation or 

annoyance, or as a mild or secondary contributor towards their depression. When participants 

observed headaches as contributing towards their depression, they almost always stated that 

this was because headaches had interfered with important life activities, such as their career 

or social lives. The three participants who stated that headaches had caused their depression 

believed that this was because their headaches were so severe that they ruined multiple 

aspects of their lives. In contrast, participants who believed that depression had caused their 

headaches commonly stated that depression had made them more sensitive to stress, which in 

turn triggered headaches. Two participants saw alternative relationships between their 

depression and headaches, such as (a) depression leading to insomnia, which then led to 

increased headaches, and (b) depression leading to increased substance use which then led to 

increased headaches.  

As stated in table 1, 93% of participants believed that some form of relationship 

existed between their headaches and depression, but they were not significantly more likely 

to specify one direction of relationship over another. Despite most participants stating that 

their headaches and/or depression contributed to each other, 47% stated that neither was the 

sole or even primary cause of the other disorder developing. It was rare for participants to 



19 
 

report that their headaches caused their depression, with only three participants stating this. 

Two out of these three participants were in the headaches first group, and one was in the 

headaches/depression group. 

Out of the 90% of participants who believed that a third variable had contributed to 

both their headaches and depression, 96% identified life events as the third variable. 

Examples of life events included being bullied at work, death of a family member, and 

moving to another country. One participant noticed that a stressful workplace had contributed 

to headaches and depression, but that the headaches had also worsened the depression. Other 

participants identified other third variables either solely or in addition to life events as 

contributing to both disorders. These included hormones, identified by two participants; 

another psychiatric disorder, identified by two participants; a medical illness, identified by 

one participant; self-esteem issues, identified by one participant; and medication, identified 

by one participant. 

In contrast to the main order of onset variable, which assessed the order of onset of 

the most recent episode of headaches and depression and which included many individuals 

identifying headaches and depression as beginning at approximately the same time 

(headaches/depression), there were no participants who described this with the initial onset of 

headaches and depression. Exactly half of participants listed headaches as arising first and 

half listed depression first. The former order of onset variable as identified by the LHC did 

not guarantee the perceived direction of influence reported by participants, with four out of 

the eight headaches first group stating that headaches had no influence over their depression. 

 

Discussion 

This study examined the relationship between headaches and depression utilizing a 

unique combination of the Life History Calendar (LHC) to improve recall accuracy, and in-
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depth case study data.The primary aim of the study was to provide evidence related to 

whether a causal relationship between headaches and depression existed, and if so, what, if 

any, direction of causality is more probable. It was hypothesized that the headaches first 

group would have higher headache severity, and that the depression first group would have 

higher estimated depression heritability Support for these hypotheses would be consistent 

with more severe headaches causing depression; and a more endogenous form of depression 

causing headaches and a more reactive form of depression resulting from headaches.  

Before examining the results for these hypotheses, it must first be noted that based on 

the LHC, it was equally likely for the most recent episode of headaches to have arisen either 

before, or after, or at the same time, as depression. By itself, this data would suggest that both 

headaches and depression can contribute to each other or that third variables are contributing 

to both conditions. Regarding the hypotheses,  headache intensity was found to be higher in 

the headache first group than in the other two groups. This is consistent with more severe 

headaches causing depression in the headaches first group via greater disability,, with good 

evidence existing that the primary impact of pain on depression is via disability (Nicassio & 

Wallston, 1992).. Despite the above support for headaches contributing to depression, there 

was less support from participants themselves. Only three participants believed that 

headaches had caused their depression (two of whom were in the headaches first group), and 

another three believed that a ‘headache to depression relationship only’ existed without 

identifying causality. There were, however, another 10 participants who identified headaches 

as contributing to depression as part of a bidirectional relationship. The tentative conclusion 

may be that headaches are more likely to contribute to depression when they are more intense 

and disabling, but this is by no means certain, and headaches acting as a primary cause of 

depression may not be common. For many people, headaches will not have a substantial 

impact on their mood. This conclusion rests heavily on the accuracy of participant insight and 
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memory. However, it is consistent with the current study’s finding that only 8 out of 30 

participants were classified as headaches first. It is also consistent with previous research 

demonstrating that although headaches and a variety of medical conditions are associated 

with a greater than average chance of future depression, most people with these medical 

conditions do not develop depression (Breslau et al., 2003; Dalton & Heinrichs, 2005; 

Nicassio & Wallston, 1992; Patten, 2001). 

The second possibility was that depression causes headaches. Hypothesis number two 

was not supported, in that depression heritability was not higher in the depression first group. 

Based on this finding, it would appear that headaches are not more likely to follow and 

therefore result from more endogenous forms of depression, although the method by which 

heritability was estimated has limitations to be discussed. Despite this finding, within the 

open-ended questions participants described depression as causing or contributing to 

headaches significantly more frequently than for the reverse, with 13 participants stating that 

depression caused their headaches, and with 22 participants  identifying depression as 

contributing to headaches in either a unidirectional or bidirectional manner. The finding is 

consistent with aforementioned studies demonstrating how depression can increase headache 

frequency by leading to greater stress and pain sensitivity (Cathcart et al., 2009; Janke et al., 

2004). However, the finding is inconsistent with research demonstrating headaches tending to 

have arisen first in comorbid cases (Radat et al., 2005; Schur et al., 2009). This difference 

may arise partly because these studies defined headache onset as when a headache diagnosis 

was first met, whereas this study looked at the most recent episode of  headaches, defined as 

six or more headache days per month. The current study suggests that, based on participants’ 

views, depression may frequently cause or exacerbate the onset of problematic headaches, 

more so than the reverse. A finding that depression is more likely to be involved in comorbid 

headaches than the reverse is consistent with depression now being the leading cause of 



22 
 

disability worldwide (WHO, 2012) , thus potentially tending to have broader and more 

negative life impacts on an individual than most medical conditions. 

The final possibility was that a third variable contributed to both conditions. Third 

variables were commonly identified by participants and hence received solid support. Only 

three participants did not identify any third variable. Life events were by far the most 

common third variable identified, although this encompassed a broad range of factors ranging 

from severe trauma to work stress. As reviewed earlier, trauma and abuse have been shown to 

separately contribute to depression and headaches in distinct populations, but the current 

findings suggest that factors such as these may indeed contribute to both conditions within 

the same individual. Related to this finding is that 40% of the sample met a current or past 

post-traumatic stress disorder (PTSD) diagnosis, demonstrating that some of the life events 

identified may be traumatic events serious enough to result in long-term psychological 

changes. A possibility is that the perceived relationship between trauma and both headaches 

and depression is mediated by PTSD or PTSD-like symptoms, or whether trauma 

independently contributes to all three conditions. Other studies of individuals with headaches 

have also shown significant elevations in rates of PTSD among those with headaches (Leung 

et al., 2013; Merikangas et al., 1995), with rates of PTSD of up to 30.3% identified 

(Merikangas et al., 1995). Rates of PTSD may be even higher in individuals who have both 

depression and headaches. 

A final potential third variable identified was anxiety, as measured by the BAI. These scores 

were classed in the moderate range in the overall sample, but in the mild range in the 

headaches/depression group (significantly less than the other two groups). In addition, 87% 

of the sample had at least one anxiety disorder. Anxiety disorders in general have been shown 

to predict both depression and headaches (Baskin, Lipchik, & Smitherman, 2006; Kessler et 

al., 2008; Schur et al., 2009), and in cases with all three conditions, the order of onset tends to 
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be anxiety arising first (Karakurum et al., 2004).Anxiety is generally closely associated with 

both headaches and depression, but the current findings suggest that anxiety may be less 

important when there is a close temporal relation between headaches and depression as was 

found in the headaches/depression group.  

This study was limited by a basic method of assessing depression heritability inasking 

participants about depression diagnoses in their parents. The rate of reported depression 

diagnoses in parents may have been low because of lack of participant knowledge, and 

because depression is often undiagnosed. Direct diagnostic interviews with parents would 

likely have yielded more accurate results. Another limitation is that this sample actively 

sought and received psychological treatment, and hence the findings may only generalize to 

individuals with both conditions who are motivated towards receiving such treatment. This 

sample would likely have more insight than average into psychosocial contributors to their 

headaches and depression,; and may also have been more likely to see their depression as 

primary, given that depression is a more common and well known focus of psychological 

treatment than is headaches. Additionally, the study was also limited by its sample size, with 

sub-groups that were at times too small to have sufficient statistical power for comparisons. 

This study sought to build evidence for possible causal relationships between 

headaches and depression through examining the order of onset, comparing headache severity 

and depression heritability based on order of onset, and through case studies. Although both 

headache intensity and anxiety differed based on order of onset, the richest information was 

from participants themselves.. The order of onsetmay provide some useful information as to 

which condition is more likely to be primary and hence give some guide to treatment priority. 

Evidence from case studies, but not other order of onset data, suggests that it is more 

common for depression to be influencing headaches than the reverse. With regards to 

headache treatment, it may therefore be essential to screen for and treat comorbid depression. 
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The exploratory finding with anxiety is consistent with research demonstrating the 

importance of anxiety in headaches and depression, and this study additionally suggests that 

anxiety may be of particular importance when headaches precede depression and when 

depression precedes headaches rather than them arising at the same time. This study also 

found the Life History Calendar to be a user-friendly and time-effective manner of 

determining order of onset.  

Future research could use these exploratory findings to guide power calculations for a 

larger and more definitive study. A validated, structured or semi-structured recall instrument, 

like the Life History Calendar as used in this study, or a longitudinal design using a continual 

diary record, could be used. A more comprehensive method of assessing heritability of 

depression, such as by utilizing a twins study or by directly diagnosing an individual’s wider 

family, and also examining heritability of headaches would all be beneficial. The latter could 

also take into account the genetic overlap between headaches and depression. Isolating the 

treatment of each condition (as much as possible) through, for example, specific CBT for 

headaches or depression separately, or medication, and measuring the impact on both 

conditions, could potentially be an effective and more conclusive way of investigating 

causality. 
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