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Abstract
Background
Headache disorders are disabling and have a significant impact on productivity. The relationship between these two consequences is of considerable economic and political interest. We enquired into it through a systematic search of the English-language literature.

Methods
We followed PRISMA guidelines in specifying search terms and syntax and in article selection. We used the term “disability” in the search, accepting any meaning that authors attached to it, but this proved problematic. Accordingly, we adopted the definition used in the Global Burden of Disease study. In article selection, we included only those that purported to measure disability as so defined and lost productivity. We reviewed the full texts of those selected. We included further articles identified from review of the bibliographies of selected articles.

Results
The literature search found 598 studies, of which 21 warranted further review. Their bibliographies identified another four of possible relevance. On full-text reading of these 25, all were rejected. Ten applied incompatible definitions of disability and/or lost productivity. Two did not measure both. Four reported lost productivity but not disability. Eight studies reported and measured both but did not assess the association between them or provide the means of doing so. One was purely methodological.

Conclusions
The literature is silent on the relationship between headache-attributed disability and lost productivity. In view of its health economic and political importance, empirical studies are required to remedy this. A prerequisite is to clarify what is meant by “disability” in this context.
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Background
There is no doubt that headache disorders are disabling [1–4]. Disability is the consequence of the symptoms of headache disorders, including pain of course but also others such as nausea and photophobia, which, separately or together, are debilitating and sometimes prostrating [5].
The Global Burden of Disease study (GBD) in its multiple iterations shows that three headache disorders – migraine, tension-type headache (TTH) and medication-overuse headache (MOH), which is a sequela of migraine or TTH – are major contributors to public ill health [2–4]. GBD2016 (not the most recent iteration, but the one with the most detailed analyses of headache [3]) reported almost 3 billion people affected by headache disorders: over 1.9 billion with TTH and another 1 billion with migraine. Global age-standardized prevalences were 26.1 % for TTH and 14.4 % for migraine, although these varied considerably through the different world regions. In GBD2019, the most recent to be analysed, headache disorders were estimated to be responsible for 46.6 million years lived with disability (YLDs) globally (5.4 % of all YLDs), with an age-standardized rate of 602.5 YLDs/100,000 person-years [4, 6]. These estimates ranked headache disorders as the third cause of disability (after back pain and depressive disorders), and first cause in adults under 50 years [4, 6].
What does this actually mean? GBD has recently been described as “the largest and most comprehensive effort to quantify health loss across places and over time” [7]. Note the term health loss. GBD uses two principal metrics: YLDs and years of life lost (YLLs) through premature mortality, which are summed as disability-adjusted life years (DALYs) [8]. We say no more about YLLs since these have no relevance to headache disorders. YLDs are applied to each of the health states that arise as a consequence of living with a particular disorder, and calculated at individual level according to the proportion of time spent in each health state and the disability weights (DWs) attributed to these. DWs are estimated through a global consultation exercise in which respondents receive lay descriptions of two hypothetical people with randomly selected health states and are asked which of the two is healthier. There is then a complex ranking exercise ordering all health states. A separate grounding exercise, also involving a global consultation, ties the ranking to a scale 0–1, where 0 represents no loss of health and 1 a loss of health equivalent to being dead. YLDs for each health state of a particular disorder are summed. At population level, YLDs are the product of prevalence of the disorder in the population and the mean individual estimate [8].
For episodic headache disorders such as migraine and TTH, two essential health states are recognised: ictal (during attacks) and interictal (between attacks) [5, 9]. Despite clear evidence of lost health during the interictal state, especially of migraine [10], current GBD methodology has not been able to take account of it: while DWs are not sufficiently sensitive to reflect very low levels of lost health, the very large proportion of time spent in the interictal state (typically > 90 %) greatly magnifies the inaccuracy. So, for migraine for example, population-level YLDs are the product of its prevalence, mean time spent in the ictal state (itself a product of the means of attack frequency and duration) and a DW of 0.441 [9, 11]. For TTH, the DW is a much lower 0.037 [11]. To the extent that MOH is a sequela of migraine or TTH, it is a third health state of each, and GBD assigns YLDs attributable to MOH (with ictal DW = 0.217 [11]) proportionately to migraine and TTH [3].
This is how the numbers above were derived, but they are not estimates of disability as this term is generally understood (impact of impairment on a person’s functional ability [12, 13]). This point was highlighted a decade ago by Grosse et al. [14], and by Mathers et al. several years earlier: “The disability weights used in DALY calculations quantify societal preferences for different health states [emphasis added] … in relation to the societal ‘ideal’ of optimal health” [15]. As Mathers et al. went on to explain, “on average, society judges a year with blindness (weight 0.43) to be preferable to a year with paraplegia (weight 0.57), and a year with paraplegia to be preferable to a year with unremitting unipolar major depression (weight 0.76)” [15]. So YLDs – if sound in their construct validity (which is essentially dependent on the correct valuation of DWs [11]) – are an expression of ill health in a much more comprehensive sense than is conveyed by the term disability.
Many studies estimating the burdens attributable to headache disorders have used the Migraine Disability Assessment (MIDAS) questionnaire [16] or its derivatives, the Headache-Attributed Lost Time (HALT) indices [17]. Note the different terminology in the names of these essentially similar measures. They use the same questions, although worded slightly differently, to estimate days lost from work, through presenteeism as well as absenteeism, and from household chores, and lost or curtailed social occasions. These losses may be consequences of ill health but they are, again, not disability as generally understood [12, 13]. They are subject to choice: choice, unless it is overcome by total prostration, plays a large part in determining what is done or not done in the face of impairments such as pain. Choice is itself influenced by a multiplicity of factors. More will be said later about choice.
The ill health associated with headache disorders, and the disability that is its consequence, inevitably lead to lost productivity [5]. There is workforce-based evidence of this. For example, 968 (16.4 %) of 5,940 employees engaged in car manufacture in Turkey reported productivity losses attributed to headache totalling 6,452 h/week (increasing with headache frequency from 0.23 to 7.6 days/month per affected employee) [18]. More broadly, population-based evidence attests to national productivity losses: in China, 1.3 % of gross domestic product (GDP) is reportedly lost to headache [19], in Ethiopia 1.6 % [20], in Zambia 1.9 % [21], in India 3 % [22] and in Nepal 5.6 % [23]. Relevant here is that migraine most affects those aged 15–49 years, the productive years, when families and careers are built, and prospects established for the rest of life [24]. As already noted, headache disorders are the top cause of YLDs in this age-group [4, 6]. Countries with younger populations are likely to be affected disproportionately highly.
The importance of all this is obvious as a major public-health concern, but there is another crucial consideration. Lost productivity represents economic loss (so-called indirect cost), and lost productivity on the scale reflected in these countries’ GDPs represents very substantial economic loss. The Eurolight project, a survey conducted in ten European countries, estimated societal losses attributable to all headache disorders (direct and indirect costs) at well over €100 billion per year, with more than 90 % attributable to lost productivity [25]. The World Health Organization (WHO) observed in 2011 that, if only part of this lost productivity could be recovered through better treatment, investments in improved health services delivering better headache care would not only be highly cost-effective but might be cost saving [26].
There were three assumptions in that assertion. The first, that headache care alleviates the ill health associated with headache disorders, and the second, that it does this more effectively if delivered more widely by “better” health services [24], can reasonably be accepted as truisms. The third, however, that this will lead to a commensurate recovery of headache-attributed lost productivity, is far from certain. It is intuitively true, but the large element of choice referred to earlier in what is done or not done when a person is affected by headache casts doubt upon it. It requires support from empirical evidence, and our purpose in this review of the literature is to discover whether this evidence exists.
Methods
We conducted a systematic review of the English-language literature evaluating the relationship between headache-attributed ill health (expressed as symptom burden or disability) and lost productivity. We followed PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines in specifying search terms and syntax and in article selection.
Search strategy and selection criteria
We performed an online search in August-September 2017 of the PubMed database, with no start date, using Medical Subject Headings (MeSH) terms “headache” or “headache disorders” and “cost of illness” or “absenteeism” or “presenteeism” or “sick leave”. “Disability” did not exist as a MeSH term, so a free text-based search was also included. The full statement (terms and syntax) is set out in Table 1.
Table 1Search terms and syntax


	{("Headache"[Mesh] OR "Headache Disorders"[Mesh] OR headache*[Text Word] OR migraine*[Text Word])
AND
("Cost of Illness"[Mesh] OR "Absenteeism"[Mesh] OR "Presenteeism"[Mesh] OR "Sick Leave"[Mesh] OR productivity[Text Word] OR productive time[Text Word] OR absenteeism[Text Word] OR presenteeism[Text Word] OR sick leave[Text Word] OR indirect cost[Text Word] OR MIDAS[Text Word])
AND
(disabilit*[Text Word] OR frequency[Text Word] OR duration[Text Word])
AND
English[lang]}
{NOT
("Animals"[Mesh] NOT "Humans"[Mesh])}
{NOT
("Review" [Publication Type] OR "Meta-Analysis" [Publication Type] OR "Letter" [Publication Type] OR "Congresses" [Publication Type] OR "Case Reports" [Publication Type])}




Inclusion criteria
In the initial search, lost productivity was defined to include days of absenteeism from or < 50 % productivity in paid or household work (the MIDAS construct [16]), estimated either over the preceding 3 months or in association with headache yesterday [5]. We took the term disability to have any meaning attached to it in the literature, but in the subsequent selection of articles this was problematic. Much of the literature used the term without explicit meaning, but two principal definitions emerged: those attributed by MIDAS [16] and GBD [8, 9, 11, 14, 15]. The former predominated, but its definition of “disability” was exactly as we defined “lost productivity”, and therefore unusable. The search encountered several additional uses of the term. WHO’s International Classification of Functioning, Disability and Health (ICF) [27–29] is a framework using disease-specific question sets to evaluate an individual’s ability to participate in activities within his or her specific environmental constraints [27, 28]. While this might seem a comprehensive account of disability, it is descriptive rather than quantitative, and therefore not amenable to statistical association analysis. In any case, no ICF headache question set existed [29]. The HEADWORK questionnaire assesses disability, but narrowly, with respect to a limited number of specific work-related tasks [30, 31], several not relevant to large labour sectors (such as manual work and farming – especially important in low-income countries). The Headache Impact Test (HIT-6) also appeared, but its six questions (four of which arguably relate to disability) do not provide quantitative estimates [32]. This left only the GBD definition. In article selection, therefore, we defined disability restrictively, only in this sense, notwithstanding our reservations about it expressed earlier. This definition did have two major advantages: it lends itself readily to economic analysis, and carries the imprimaturs of the World Bank, WHO and the Institute for Health Metrics and Evaluation (IHME), who conduct GBD [33].
We included studies that purported to measure disability so defined and lost productivity defined only as above. Studies that measured duration and frequency of headache episodes along with lost productivity were also included since YLDs were calculable.
Review
From our initial search, articles labelled as reviews, case reports, animal studies, lectures, guidelines or randomized controlled trials were excluded. Those remaining were imported into a reference management software (Zotero, Center for History and New Media, George Mason University, Fairfax, VA, USA) [34] and duplicates were removed.
In further screening, studies were sorted on the basis of their titles and abstracts. Those that appeared potentially relevant were retrieved as full papers, as were those that might, from their titles, meet our eligibility criteria but were insufficiently informative in their abstracts. The search was extended to the bibliographies of articles obtained in full text.
All full-text articles found in this process were scrutinised for evidence or comment regarding the relationship between disability and lost productivity.
Results
Figure 1 shows the flowchart for article selection according to PRISMA guidelines [35, 36]. The search generated a total of 598 titles. The full texts of 21 papers were obtained for further review. The bibliographies of these suggested four more studies according to their titles, and full texts of these were also obtained after review of their abstracts.
[image: ../images/10194_2021_1264_Fig1_HTML.png]
Fig. 1PRISMA flow diagram of article selection


Of the 25 articles selected, all were subsequently rejected. Ten applied different definitions of headache-attributed disability and/or lost productivity, incompatible with ours [37–46]. Two did not measure both [47, 48]. Four measured lost productivity according to our definition, but did not report disability [10, 49–51]. Eight studies reported and measured both as we defined them, but did not assess association between the two or provide the means of doing so [19–23, 52–54]. One was a purely methodological report [5].
In other words, the literature was entirely silent with regard to the relationship between headache-attributed disability and lost productivity.
Discussion
Our systematic review of the literature, with the enquiry framed broadly, found not just that it said nothing on the relationship between headache-attributed disability and lost productivity but that this issue of substantial health-economic importance had not even been addressed [9, 24–26]. There were confusing and conflicting definitions of “disability” that harnessed this term to both sides of the relationship.
The implications for economic analyses and informed health policy with regard to headache services are considerable. Elsewhere there is an abundant literature on the ill-health burden of headache disorders (e.g., [1–6, 10, 18–23, 47–54]). There is a wealth of empirical evidence of the lost productivity burden of headache and its economic consequences (e.g., [18–25]), to which indirect costs (essentially from lost productivity) are far more contributory than direct health-care costs [25]. There is a huge volume of evidence, too large to recount, that migraine, TTH and MOH can be treated effectively. Economic analyses find many treatments for headache to be, at least potentially, highly cost-effective [55, 56]. But all these are not enough [6, 24, 57]. What is needed to empower the economic argument for prioritising headache care within health services [6, 24, 26] and transform it into a persuasive political argument is evidence that effective treatment of headache does actually recover at least part of the headache-attributed lost productivity [24, 26, 56]. An attempt to demonstrate this empirically in a heavy construction workforce in the Turkish motor industry, where production losses from headache were very high [18], was unsuccessful not because headache care failed to achieve this but because the unconvinced workforce failed to take up the offer of free on-site care [50]. That the literature offers no help either is disappointing.
It is also a prompt for studies to remedy the deficit. When these are attempted, clarity in definitions is a prerequisite. The GBD studies measure lost health due to headache as proportion of time in the ictal state (pTIS, calculated as attack frequency * mean duration) [2–4, 6] and express the product of pTIS and the DW for the ictal state [11] in YLDs – hence “disability”, but not, as noted, in the usual sense of this term [14, 15]. For both migraine and TTH, with lost-health estimates based on a single (ictal) health state, DW is a constant: eliminating it will not change relationships. If pain intensity were introduced in its place (pTIS * mean intensity) to generate what might be considered a measure of symptom burden – impairment rather than “disability” – the result would arguably be a more nuanced measure of health loss, which might relate to lost productivity more closely and offer a better way forward in future studies. Pain intensity is highly subjective, but function may be sensitively attuned to it for this very reason. For the same reason, however, it is not easily or reliably quantified [5].
Lost productivity is readily defined conceptually. As a construct, however, it is complex. It is complicated by its separable elements: losses from earnings-generating work, from necessary household and other life- and lifestyle-maintaining chores, and from social life [5, 16, 17]. It is complicated further by its influencers. Best described as a behavioural response to impairment [5], lost productivity is a consequence of choice – a subject we indicated earlier that we would return to. Whether to commence, continue or abandon work (of whatever nature) when impaired by headache is a choice, unless impairment is total [5]. Factors on which this choice depends may be disease-related: the severity of impairment, obviously, but responses might not be the same to occasional and unexpected attacks as to more predictable frequent episodes. Other factors, however, have more to do with culture, with personal characteristics such as lifestyle, stoicism and general health, or with socioeconomic conditions such as employment level, potential loss of pay and fear of job loss. Some are directly work-related – to its nature, necessity and enjoyability. Some, such as intemperate weather, are entirely random. Reduced productivity while engaged in work with headache (“presenteeism”, in the context of paid employment) commonly accounts for more lost productivity than absenteeism [18, 38, 39, 45, 58], with, possibly, different determinants. All of these intrude into and are likely to camouflage any relationship that might exist between disability and lost productivity.
Some population studies have found that lost productivity due to headache (in percentage time units) exceeded percentage disability estimated as pTIS * DW [20, 53]. This might indicate that DWs are too low, especially the 0.037 for TTH [11, 20], or that the disabling effect of headache outlasts it. Significant interictal burden is reported by many people with migraine, and some with TTH [5, 10]. An Indian study described motivation and energy lost during migraine, symptoms that might for some time outlast the ictal state [53]. Factors such as these are further complications in any relationship.
This study had no important limitations. The search was restricted to English-language publications, and to PubMed, in which we expected to find anything noteworthy and of relevance. It was otherwise comprehensive, with inclusive search terms. The problems that required us to define “disability” restrictively were limitations of the data, not of the study methodology.
Conclusions
A careful search of the English-language literature found nothing on the relationship between headache-attributed disability and lost productivity. In view of the substantial health economic and therefore political importance of this, it is a deficit that needs remedy in empirical studies. A prerequisite is to clarify what is meant by “disability”.
Acknowledgements
We thank Henrik Laursen (research librarian, Region Midtjylland hospital) for support in developing the electronic searches.

Authors’ contributions
TJS conceived the need for the enquiry. SFK performed and interpreted the literature review, under the supervision of RJ and TJS, in part-fulfilment of the requirements for the award of the degree of Master in Headache Disorders by the University of Copenhagen. SFK and TJS drafted the manuscript. All authors contributed to manuscript revision and approved the final version.

Funding
None.

Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
No author declares a conflict of interest in relation to the content of this manuscript.


References
	1.
Stovner LJ, Hagen K, Jensen R, Katsarava Z, Lipton R, Scher A, Steiner T, Zwart JA (2007) The global burden of headache: a documentation of headache prevalence and disability worldwide. Cephalalgia 27:193–210PubMed

	2.
Vos T, Abajobir AA, Abate KH, Abbafati C, Abbas KM, Abd-Allah F, Abdulkader RS, Abdulle AM, Abebo TA, Abera SF, Aboyans V, Abu-Raddad LJ, Ackerman IN, Adamu AA, Adetokunboh O, Afarideh M, Afshin A, Agarwal SK, Aggarwal R, Agrawal A, Agrawal S, Ahmadieh H, Ahmed MB, Aichour MTE, Aichour AN, Aichour I, Aiyar S, Akinyemi RO, Akseer N, Al Lami FH, Alahdab F, Al-Aly Z, Alam K, Alam N, Alam T et al (2017) Global, regional, and national incidence, prevalence, and years lived with disability for 328 diseases and injuries for 195 countries, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. Lancet 390:1211–1259

	3.
Stovner LJ, Nichols E, Steiner TJ, Abd-Allah F, Abdelalim A, Al-Raddadi RM, Ansha MG, Barac A, Bensenor IM, Doan LP, Edessa D, Endres M, Foreman KJ, Gankpe FG, Gururaj G, Goulart AC, Gupta R, Hankey GJ, Hay SI, Hegazy MI, Hilawe EH, Kasaeian A, Kassa DH, Khalil I, Khang Y-H, Khubchandani J, Kim YJ, Kokubo Y, Mohammed MA, Moradi-Lakeh M, Nguyen HLT, Nirayo YL, Qorbani M, Ranta A, Roba KT, Safiri S, Santos IS, Satpathy M, Sawhney M, Shiferaw MS, Shiue I, Smith M, Szoeke CEI, Truong NT, Venketasubramanian N, Weldegwergs KG, Westerman R, Wijeratne T, Xuan Tran B, Yonemoto N, Feigin VL, Vos T, Murray CJL (2018) Global, regional, and national burden of migraine and tension-type headache, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. Lancet Neurol 17:954–976

	4.
GBD 2019 Diseases and Injuries Collaborators (2020) Global burden of 369 diseases and injuries in 204 countries and territories, 1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet 396:1204–1222

	5.
Steiner TJ, Gururaj G, Andrée C, Katsarava Z, Ayzenberg I, Yu SY, Al Jumah M, Tekle-Haimanot R, Birbeck GL, Herekar A, Linde M, Mbewe E, Manandhar K, Risal A, Jensen R, Queiroz LP, Scher AI, Wang SJ, Stovner LJ (2014) Diagnosis, prevalence estimation and burden measurement in population surveys of headache: presenting the HARDSHIP questionnaire. J Headache Pain 15:3PubMedPubMedCentral

	6.
Steiner TJ, Stovner LJ, Jensen R, Uluduz D, Katsarava Z on behalf of Lifting The Burden: the Global Campaign against Headache (2020) Migraine remains second among the world’s causes of disability, and first among young women: findings from GBD2019. J Headache Pain 21: 137

	7.
Institute for Health Metrics and Evaluation (2020) At: https://​mailchi.​mp/​healthdata/​07022020-2871488?​e=​99a49e288b

	8.
Murray CJ, Ezzati M, Flaxman AD, Lim S, Lozano R, Michaud C, Naghavi M, Salomon JA, Shibuya K, Vos T, Wikler D, Lopez AD (2012) GBD 2010: design, definitions, and metrics. Lancet 380:2063–2066PubMed

	9.
Tinelli M, Leonardi M, Paemeleire K, Mitsikostas D, Ruiz de la Torre E, Steiner TJ on behalf of the European Brain Council Value of Treatment Headache Working Group, the European Headache Federation, the European Migraine and Headache Alliance and Lifting The Burden: the Global Campaign against Headache (2021) Structured headache services as the solution to the ill-health burden of headache. 2. Modelling effectiveness and cost-effectiveness of implementation in Europe: Methodology. J Headache Pain 22 (in press)

	10.
Lampl C, Thomas H, Stovner LJ, Tassorelli C, Katsarava Z, Laínez JMA, Lantéri-Minet M, Rastenyte D, Ruiz de la Torre E, Andrée C, Steiner TJ (2016) Interictal burden attributable to episodic headache: findings from the Eurolight project. J Headache Pain 17:9

	11.
Salomon JA, Haagsma JA, Davis A, de Noordhout CM, Polinder S, Havelaar AH, Cassini A, Devleesschauwer B, Kretzschmar M, Speybroeck N, Murray CJ, Vos T (2015) Disability weights for the Global Burden of Disease 2013 study. Lancet Glob Health 3:e712–e723PubMed

	12.
Mont D (2007) Measuring health and disability. Lancet 369:1658–1863PubMed

	13.
Fedeyko HJ, Lollar DJ (2003) Classifying disability data. A fresh, integrative perspective. In: Altman BM, Barnartt SN, Hendershot G, Larson S (eds) Using survey data to study disability: results from the National Health Interview Survey on Disability, vol 3. JAI Press, London, pp 55–72

	14.
Grosse SD, Lollar DJ, Campbell VA, Chamie M (2009) Disability and disability-adjusted life years: not the same. Pub Health Rep 124:197–202

	15.
Mathers CD, Vos T, Lopez AD, Salomon J, Ezzati M (eds) (2001) National burden of disease studies: A practical guide. Edition 2.0. Global Program on Evidence for Health Policy. Geneva: World Health Organization. Available from: http://​www.​who.​int/​healthinfo/​nationalburdenof​diseasemanual.​pdf

	16.
Stewart WF, Lipton RB, Kolodner K, Sawyer J, Lee C, Liberman JN (2000) Validity of the Migraine Disability Assessment (MIDAS) score in comparison to a diary-based measure in a population sample of migraine sufferers. Pain 88:41–52PubMed

	17.
Steiner TJ, Lipton RB on behalf of Lifting The Burden: The Global Campaign against Headache (2018) The Headache-Attributed Lost Time (HALT) indices: measures of burden for clinical management and population-based research. J Headache Pain 19: 12

	18.
Selekler MH, Gökmen G, Steiner TJ (2013) Productivity impact of headache on a heavy-manufacturing workforce in Turkey. J Headache Pain 14:88PubMedPubMedCentral

	19.
Yu S, He M, Liu R, Feng J, Qiao X, Yang X, Cao X, Zhao G, Fang Y, Steiner TJ (2013) Headache yesterday in China: A new approach to estimating the burden of headache, applied in a general-population survey in China. Cephalalgia 33:1211–1217PubMed

	20.
Zebenigus M, Tekle-Haimanot R, Worku DK, Thomas H, Steiner TJ (2017) The burden of headache disorders in Ethiopia: national estimates from a population-based door-to-door survey. J Headache Pain 18:58PubMedPubMedCentral

	21.
Mbewe E, Zairemthiama P, Paul R, Birbeck GL, Steiner TJ (2015) The burden of primary headache disorders in Zambia: national estimates from a population-based door-to-door survey. J Headache Pain 16:36PubMedCentral

	22.
Steiner TJ, Rao GN, Kulkarni GB, Gururaj G, Stovner LJ (2016) Headache yesterday in Karnataka state, India: prevalence, impact and cost. J Headache Pain 17:74PubMedPubMedCentral

	23.
Manandhar K, Risal A, Linde M, Steiner TJ (2015) The burden of headache disorders in Nepal: estimates from a population-based survey. J Headache Pain 17:3PubMed

	24.
Steiner TJ, Jensen R, Katsarava Z, Stovner LJ, Uluduz D, Adarmouch L, Al Jumah M, Al Khathaami AM, Ashina M, Braschinsky M, Broner S, Eliasson JH, Gil-Gouveia R, Gómez-Galván JB, Gudmundsson LS, Herekar AA, Kawatu N, Kissani N, Kulkarni GB, Lebedeva ER, Leonardi M, Linde M, Luvsannorov O, Maiga Y, Milanov I, Mitsikostas DD, Musayev T, Olesen J, Osipova V, Paemeleire K, Peres MFP, Quispe G, Rao GN, Risal A, Ruiz de la Torre E, Saylor D, Togha M, Yu S-Y, Zebenigus M, Zenebe Zewde Y, Zidverc-Trajković J, Tinelli M on behalf of Lifting The Burden: the Global Campaign against Headache (2021) Structured headache services as the solution to the ill-health burden of headache. 1. Rationale and description. J Headache Pain 22 (in press)

	25.
Linde M, Gustavsson A, Stovner LJ, Steiner TJ, Barré J, Katsarava Z, Lainez JM, Lampl C, Lantéri-Minet M, Rastenyte D, Ruiz de la Torre E, Tassorelli C, Andrée C (2012) The cost of headache disorders in Europe: the Eurolight project. Eur J Neurol 19:703–711

	26.
World Health Organization and Lifting The Burden (2011) Atlas of headache disorders and resources in the world 2011. Geneva: WHO. Available from: http://​www.​who.​int/​mental_​health/​management/​atlas_​headache_​disorders/​en/​2011

	27.
World Health Organization. International classification of functioning, disability and health (ICF). At: https://​www.​who.​int/​standards/​classifications/​international-classification-of-functioning-disability-and-health

	28.
Leonardi M, Steiner TJ, Scher AI, Lipton RB (2005) The global burden of migraine: measuring disability in headache disorders with WHO’s Classification of Functioning, Disability and Health (ICF). J Headache Pain 6:429–440PubMedPubMedCentral

	29.
Steiner TJ, Stovner LJ (2019) Headache, functional impact and environment. Ch 11. In: Steiner TJ, Stovner LJ (eds) Societal impact of headache. Burden, costs and response. Springer Nature, Cham, pp 143–156

	30.
Raggi A, Covelli V, Guastafierro E, Leonardi M, Scaratti C, Grazzi L, Bartolini M, Viticchi G, Cevoli S, Pierangeli G, Tedeschi G, Russo A, Barbanti P, Aurilia C, Lovati C, Giani L, Frediani F, Di Fiore P, Bono F, Rapisarda L, D’Amico D (2018) Validation of a self-reported instrument to assess work-related difficulties in patients with migraine: the HEADWORK questionnaire. J Headache Pain 19:85PubMedPubMedCentral

	31.
D’Amico D, Grazzi L, Grignani E, Leonardi M, Sansone E, Raggi A, HEADWORK Study Group (2020) HEADWORK questionnaire: Why do we need a new tool to assess work-related disability in patients with migraine? Headache 60:497–504PubMed

	32.
Yang M, Rendas-Baum R, Varon SF, Kosinski M (2011) Validation of the Headache Impact Test (HIT-6™) across episodic and chronic migraine. Cephalalgia 31:357–367PubMedPubMedCentral

	33.
Institute for Health Metrics and Evaluation. The global burden of disease: a critical resource for informed policymaking. At http://​www.​healthdata.​org/​gbd/​about

	34.
Coar JT, Sewell JP (2010) Zotero: harnessing the power of a personal bibliographic manager. Nurse Educ 35:205–207PubMed

	35.
Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group (2009) Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Phys Ther 89:873–880PubMed

	36.
PRISMA. Transparent reporting of systematic reviews and meta-analyses. At: http://​prisma-statement.​org

	37.
Dent W, Stelzhammer B, Meindl M, Matuja WB, Schmutzhard E, Winkler AS (2011) Migraine attack frequency, duration, and pain intensity: disease burden derived from a community-based survey in northern Tanzania. Headache 51:1483–1492PubMed

	38.
Stewart WF, Wood GC, Manack A, Varon SF, Buse DC, Lipton RB (2010) Employment and work impact of chronic migraine and episodic migraine. J Occup Environ Med 52:8–14PubMed

	39.
Cristofolini A, Dalla Serra P, Scherillo G, Orrico D, Micciolo R (2008) The prevalence of headache in a population of health care workers and the effects on productivity costs. Med Lav 99:8–15PubMed

	40.
Vinding GR, Zeeberg P, Lyngberg A, Nielsen RT, Jensen R (2007) The burden of headache in a patient population from a specialized headache centre. Cephalalgia 27:263–270PubMed

	41.
Unalp A, Dirik E, Kurul S (2006) Prevalence and characteristics of recurrent headaches in Turkish adolescents. Pediatr Neurol 34:110–115PubMed

	42.
Payne KA, Varon SF, Kawata AK, Yeomans K, Wilcox TK, Manack A, Buse DC, Lipton RB, Goadsby PJ, Blumenfeld AM (2011) The International Burden of Migraine Study (IBMS): study design, methodology, and baseline cohort characteristics. Cephalalgia 31:1116–1130PubMed

	43.
Moens G, Johannik K, Verbeek C, Bulterys S (2007) The prevalence and characteristics of migraine among the Belgian working population. Acta Neurol Belg 107:84–90PubMed

	44.
D’Amico D, Genco S, Perini F (2004) Workplace disability in migraine: an Italian experience. Neurol Sci 25:s251–252PubMed

	45.
Schwartz BS, Stewart WF, Lipton RB (1997) Lost workdays and decreased work effectiveness associated with headache in the workplace. J Occup Environ Med 39:320–327PubMed

	46.
Kryst S, Scherl E (1994) A population-based survey of the social and personal impact of headache. Headache 34:344–350PubMed

	47.
Herekar AA, Ahmad A, Uqaili UL, Ahmed B, Effendi J, Alvi SZ, Shahab MA, Javed U, Herekar AD, Khanani R, Steiner TJ (2017) Primary headache disorders in the adult general population of Pakistan – a cross sectional nationwide prevalence survey. J Headache Pain 18:28PubMedPubMedCentral

	48.
Zebenigus M, Tekle-Haimanot R, Worku DK, Thomas H, Steiner TJ (2016) The prevalence of primary headache disorders in Ethiopia. J Headache Pain 17:110PubMedPubMedCentral

	49.
Yu S, Liu R, Zhao G, Yang X, Qiao X, Feng J, Fang Y, Cao X, He M, Steiner T (2012) The prevalence and burden of primary headaches in China: a population-based door-to-door survey. Headache 52:582–591PubMed

	50.
Selekler HM, Gökmen G, Alvur TM, Steiner TJ (2015) Productivity losses attributable to headache, and their attempted recovery, in a heavy-manufacturing workforce in Turkey: implications for employers and politicians. J Headache Pain 16:96PubMedPubMedCentral

	51.
Steiner TJ, Stovner LJ, Katsarava Z, Lainez JM, Lampl C, Lantéri-Minet M, Rastenyte D, Ruiz de la Torre E, Tassorelli C, Barré J, Andrée C (2014) The impact of headache in Europe: principal results of the Eurolight project. J Headache Pain 15:31

	52.
Rastenytė D, Mickevičienė D, Stovner LJ, Thomas H, Andrée C, Steiner TJ (2017) Prevalence and burden of headache disorders in Lithuania and their public-health and policy implications: a population-based study within the Eurolight Project. J Headache Pain 18:53PubMedPubMedCentral

	53.
Rao GN, Kulkarni GB, Gururaj G, Stovner LJ, Steiner TJ (2015) The burden attributable to headache disorders in India: estimates from a community-based study in Karnataka State. J Headache Pain 16:94PubMedPubMedCentral

	54.
Ayzenberg I, Katsarava Z, Sborowski A, Obermann M, Chernysh M, Osipova V, Tabeeva G, Steiner TJ (2015) Headache yesterday in Russia: its prevalence and impact, and their application in estimating the national burden attributable to headache disorders. J Headache Pain 15:7PubMed

	55.
Linde M, Steiner TJ, Chisholm D (2015) Cost-effectiveness analysis of interventions for migraine in four low- and middle-income countries. J Headache Pain 16:15PubMedPubMedCentral

	56.
Tinelli M, Leonardi M, Paemeleire K, Raggi A, Mitsikostas D, de la Torre ER, Steiner TJ on behalf of the European Brain Council Value of Treatment Headache Working Group, the European Headache Federation, the European Federation of Neurological Associations and Lifting The Burden: the Global Campaign against Headache (2021) Structured headache services as the solution to the ill-health burden of headache. 3. Modelling effectiveness and cost-effectiveness of implementation in Europe: Findings and conclusions. J Headache Pain 22 (in press)

	57.
Katsarava Z, Steiner TJ (2012) Neglected headache: ignorance, arrogance or insouciance? Cephalalgia 32:1019–1020PubMed

	58.
Hu XH, Markson LE, Lipton RB, Stewart WF, Berger ML (1999) Burden of migraine in the United States: disability and economic costs. Arch Intern Med 159:813–818PubMed



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		The relationship between headache-attributed disability and lost productivity: 1. A review of the literature


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/10194_2021_1264_Fig1_HTML.png
] Screening ][Identification]

Eligibility

Records identified
through PubMed
(n = 598)

Records excluded

!

> (n = 119)

Mo abstract
available (3)

Additionally
identified from
bibliographies

(n=4)

Included after
full text review

(n=0)

{ Inclusion I

Records after Nh::;ttll;n1 Englisht(?)
exclusions ot human study
(n = 479) (38)

Reviews etc (45)

Screened in Unrelated based on

abstract title (198)
(n=281)
I Excluded based on
abstract (260)
Reviewed in
full text
(n=21)
Excluded based on
full text {21)
Included
(n=20)






OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





