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Abstract
Background
We have previously shown headache to be highly prevalent among adults in Saudi Arabia. Here we estimate associated symptom burden and impaired participation (impaired use of time, lost productivity and disengagement from social activity), and use these estimates to assess headache-related health-care needs in Saudi Arabia.

Methods
A randomised cross-sectional survey included 2,316 adults (18–65 years) from all 13 regions of the country. It used the standardised methodology of the Global Campaign against Headache with a culturally mandated modification: engagement by cellphone using random digit-dialling rather than door-to-door visits. Enquiry used the HARDSHIP questionnaire, with diagnostic questions based on ICHD-3 beta, questions on symptom burden, enquiries into impaired participation using the HALT index and questions about activity yesterday in those reporting headache yesterday (HY). Health-care “need” was defined in terms of likelihood of benefit. We counted all those with headache on ≥ 15 days/month, with migraine on ≥ 3 days/month, or with migraine or TTH and meeting either of two criteria: a) proportion of time in ictal state (pTIS) > 3.3% and intensity ≥ 2 (moderate-severe); b) ≥ 3 lost days from paid work and/or household chores during 3 months.

Results
For all headache, mean frequency was 4.3 days/month, mean duration 8.4 h, mean intensity 2.3 (moderate). Mean pTIS was 3.6%. Mean lost days from work were 3.9, from household chores 6.6, from social/leisure activities 2.0. Of participants reporting HY, 37.3% could do less than half their expected activity, 19.8% could do nothing. At population-level (i.e., for every adult), 2.5 workdays (potentially translating into lost GDP), 3.6 household days and 1.3 social/leisure days were lost to headache. According to HY data, mean total impaired participation (not distinguishing between work, household and social/leisure) was 6.8%. A total of 830 individuals (35.8%) fulfilled one or more of our needs assessment criteria.

Conclusion
A very high symptom burden is associated with a commensurately high burden of impaired participation. The economic cost appears to be enormous. Over a third of the adult population are revealed to require headache-related health care on the basis of being likely to benefit, demanding highly efficient organization of care.
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Background
We have previously shown headache to be highly prevalent in the adult general population of the Kingdom of Saudi Arabia (KSA) [1]. Age- and gender-adjusted 1-year prevalence of any headache was 65.8%, of migraine 25.0%, of tension-type headache (TTH) 34.1%, of probable medication-overuse headache (pMOH) 2.0%, and of other headache on ≥ 15 days/month (other H15+) 2.3%. Here we present associated estimates of symptom burden and impaired participation (a term inclusive of impaired use of time, lost productivity and withdrawal or disengagement from social events and activity), and use these to assess need for headache-related health care.
KSA is a large Arab state in the Eastern Mediterranean Region (EMR), where knowledge of the burden attributable to headache remains very limited. This study, the first of its type in KSA and EMR, should, therefore, not only inform national health policy in KSA but also add to our broad understanding of headache globally, and to global burden estimates [2].
The study used the standardized methodology (with one important modification described below) developed for the Global Campaign against Headache by Lifting The Burden (LTB) [3, 4] a UK-registered non-governmental organization in official relations with the World Health Organization.

Methodology
The methodology of this study has been published in detail [1]. A summary follows.
Ethics
The Ethics Review Board of King Abdullah International Medical Research Centre approved the protocol. The study was conducted in accordance with the Declaration of Helsinki [5]. All participants gave informed consent before taking part.
Data protection legislation was complied with. Personal data were anonymised during analysis and dissemination.

Study design
This was a cross-sectional survey of the adult population (aged 18–65 years) of KSA. It included 2,316 randomly selected individuals from all 13 regions of the country [1], well above the recommended minimum sample size of N = 2,000 [4] As a culturally mandated modification, we engaged with participants by cellphone using random digit-dialling rather than by unannounced door-to-door visits (the usual, and better method [4]). Trained interviewers, with nursing or other health backgrounds, interviewed eligible and willing respondents (participating proportion 86.5% [1]). The structured Headache-Attributed Restriction, Disability, Social Handicap and Impaired Participation (HARDSHIP) questionnaire [3] translated into Arabic [6] was used for the interviews.

Headache diagnoses
The headache screening question was “Have you had a headache during the last year”. Those answering yes were asked diagnostic questions; when headaches of more than one type were reported, participants were instructed to focus in this enquiry on whichever was the most bothersome. Diagnoses were made algorithmically, with headache on ≥ 15 days/month (H15+) identified first. This was classified as pMOH when associated with reported regular use of headache medication on > 3 days/week, and otherwise as other H15+. In remaining participants, definite migraine, definite TTH, probable migraine and probable TTH were diagnosed, in that order, in accordance with ICHD criteria [7].
Further enquiry included the question “Did you have a headache yesterday?” (HY).

Headache-attributed burden
Symptom burden
We estimated symptom burden at individual level in terms of frequency, duration and intensity of headache. Frequency, reported in days/month, and usual duration, reported in hours or minutes, but expressed for analysis in hours, were treated as continuous variables. Usual intensity, reported as “not bad”, “quite bad” or “very bad”, was converted into a numerical scale (1, 2 or 3). Proportion of (all) time spent in ictal state (pTIS) was calculated by multiplying headache frequency and duration and dividing by the total time available (30 days*24 hours). Since frequency was recorded in days/month, not attacks/month, duration was capped at 24 in these calculations.
Duration and intensity of HY were also recorded. pTIS for those with HY was calculated by dividing duration by 24 h.
For migraine and TTH, headache-attributed lost health was computed by multiplying pTIS by the appropriate disability weight (DW) from the Global Burden of Disease study [8].

Impaired participation
Two separate means of enquiry were used to estimate impaired participation at individual level.
The first used the headache-attributed lost time (HALT-90) questionnaire [9]. Its five questions distinguished between impaired participation resulting in lost productivity, separately from paid (questions 1 and 2) and household work (questions 3 and 4), and lost social or leisure time (question 5) over the preceding 3 months [9]. For the former, days of nothing or less than half achieved were totalled in accordance with accepted methodology [9] (counterbalanced by interpreting more than half achieved as everything achieved). For the latter, we counted reported days of missed social or leisure activity or occasions.
The second enquiry was into impaired participation yesterday among those with HY, without distinguishing between paid or household work and social activity. Response options were everything, more than half, less than half or nothing achieved yesterday of whatever had been planned. Again we took less than half as nothing achieved, and, in counterbalance, more than half as everything achieved.

Population-level estimates
pTIS, lost health and impaired participation at population level were calculated by factoring in prevalence estimates and adjusting for age and gender.
We were also able to make population-level estimates of pTIS and lost productivity based on HY, factoring in 1-day prevalence of any headache and again adjusting for age and gender. We chose to do this only for all headache, recognizing that ICHD criteria do not permit diagnosis of individual headache episodes [7]. We could infer the diagnosis of HY whenever headache was of only one type, or HY was reported to be of the same type as the (diagnosed) most bothersome headache, but our inability to do so in all cases precluded estimation of 1-day prevalence of each type.


Health-care needs assessment
We defined “need” for health care in terms of numbers likely to benefit from health care, setting opinion-based criteria for bothersomeness, likelihood of negative impacts on participation and quality of life, and expectation of need for prescription medication (including preventative). Accordingly, we counted all participants with H15+, all those with migraine on ≥ 3 days/month, and those with migraine or TTH who met one or both of the following criteria: a) pTIS > 3.3% and intensity ≥ 2 (moderate-severe); b) ≥ 3 lost workdays and/or lost household days during the preceding 3 months. These counts were adjusted for age- and gender-composition of the sample to yield population estimates.

Statistics
Means, standard deviation (SDs), standard errors of the mean (SEMs) and medians were used to describe continuous variables. Group-differences were examined using ANOVA for continuous variables and chi-squared tests for categorical variables.
Statistical analyses were conducted using SPSS version 28 for statistical analysis (SPSS, INC, Chicago, IL). The threshold for significance was set at p < 0.05.


Results
Of the 2,316 participants (males 62.3%; mean age 32.2 ± 10.7 years) in the original study (with a non-participating proportion of 13.5% [1]), 1,789 reported headache of any type, of whom 663 were diagnosed with migraine (definite or probable), 994 with TTH (definite or probable), 41 with pMOH and 48 with other H15+ [1]. The age- and gender-adjusted 1-year prevalences were 25.0% (95% CI: 23.2–26.8), 34.1% (32.2–36.0), 2.0% (1.5–2.7) and 2.3% (1.7-3.0) respectively (total for these headache types: 63.4%). HY was reported by 254 participants; adjusted 1-day prevalence of any headache was 11.5% [1]. These findings and estimates have been reported previously [1], but are recorded here since they are used in the analyses.
Symptom burden
Table 1 shows the headache-attributed symptom burden. For all headache, mean frequency was 4.3 days per month, mean duration 8.4 h and mean intensity 2.3 (moderate). Mean pTIS was 3.6%. Females reported significantly higher frequency than males (5.1 vs. 3.7 days per month), with accordingly higher pTIS (4.8% vs. 2.7%) (Table 1).
For migraine, mean frequency was 3.5 days/month, mean duration 12.1 h and mean intensity 2.4 (moderate-to-severe). Mean pTIS was 3.5%. Mean estimated lost health attributed to migraine was 1.5%. There were no gender-related differences in symptom burden of migraine. TTH was rather less frequent (mean 3.0 days/month), of shorter duration (mean 3.8 h) and of rather less intensity (mean 2.0: moderate). Mean pTIS was 1.3%. Mean estimated lost health attributed to TTH was 0.0% (i.e., below the limits of estimation). Frequency was slightly but significantly higher in females than males (3.3 vs. 2.9 days/month) (Table 1).
pMOH was present on more days than not (mean 19.7 days/month), as by definition it must be, with a mean duration of 6.1 h and a mean intensity of 2.6 (moderate-to-severe). Mean pTIS was 17.1%. There were no significant differences between males and females.
Other H15 + was present on a mean of 15.9 days/month, with a mean duration of 26.6 h and a mean intensity of 2.4 (moderate-to-severe). Mean pTIS was 21.4%. Mean intensity was higher among females than males (2.6 vs. 2.2) (Table 1).
Table 1Symptom burden by headache type and gender


	 	Overall
	Male
	Female
	Male vs. female

	Mean±SEM, median

	Frequency (days/month)

	Any headache
	4.3±0.1, 3.0
	3.7±0.1, 2.0
	5.1±0.2, 3.0
	p < 0.001

	pMOH
	19.7±0.7, 20.0
	18.1±1.0, 15.0
	20.5±0.8, 20.0
	p = 0.08

	Other H15+
	15.9±1.1, 15.0
	14.9±1.7, 15.0
	16.6±1.5, 15.0
	p = 0.45

	Migraine
	3.5±0.1, 3.0
	3.4±0.2, 2.0
	3.7±0.2, 3.0
	p = 0.21

	TTH
	3.0±0.1, 2.0
	2.9±0.1, 2.0
	3.3±0.2, 2.0
	p = 0.04

	Duration (hours)

	Any headache
	8.4±0.7, 3.0
	7.9±1.0, 2.0
	9.1±0.7, 3.0
	p = 0.37

	pMOH
	6.1±0.7, 3.0
	5.5±0.9, 5.0
	6.4±1.0, 3.0
	p = 0.59

	Other H15+
	26.6±18.3, 4.0
	49.0±41.9, 3.0
	9.2±1.7, 5.0
	p = 0.29

	Migraine
	12.1±0.8, 4.0
	11.4±1.1, 4.0
	12.8±1.2, 4.0
	p = 0.42

	TTH
	3.8±0.4, 2.0
	3.5±0.4, 2.0
	4.4±1.0, 2.0
	p = 0.27

	Intensity (mild, moderate, severe; equated to 1, 2, 3)

	Any headache
	119-836-490 (mean = 2.3)
	77-511-253 (mean = 2.2)
	42-325-237 (mean = 2.3)
	p = 0.001

	pMOH
	0-23-39 (mean = 2.6)
	0-8-11 (mean = 2.6)
	0-15-28 (mean = 2.7)
	p = 0.59

	Other H15+
	1-21-16 (mean = 2.4)
	0-15-3 (mean = 2.2)
	1-7-13 (mean = 2.6)
	p = 0.01

	Migraine
	27-355-318 (mean = 2.4)
	13-199-166 (mean = 2.4)
	14-156-152 (mean = 2.4)
	p = 0.50

	TTH
	81-417-100 (mean = 2.0)
	56-275-64 (mean = 2.0)
	25-142-36(mean = 2.1)
	p = 0.77

	Proportion of time in ictal state (%)

	Any headache
	3.6±0.2, 1.1
	2.7±0.2, 0.8
	4.8±0.4, 1.4
	p < 0.001

	pMOH
	17.1±2.3, 10.0
	13.8±2.2, 12.5
	18.5±3.2, 8.3
	p = 0.35

	Other H15+
	21.4±4.2, 8.3
	16.7±6.0, 6.3
	25.0±5.9, 11.1
	p = 0.34

	Migraine
	3.5±0.2, 1.6
	3.2±0.2, 1.4
	3.9±0.3, 1.6
	p = 0.08

	TTH
	1.3±0.1, 0.5
	1.2±0.1, 0.5
	1.5±0.2, 0.5
	p = 0.11

	Headache-attributed lost health (%)

	Migraine
	1.5±0.1, 0.7
	1.4±0.1, 0.6
	1.7±0.1, 0.7
	p = 0.08

	TTH
	0.0±0.0, 0.0
	0.0±0.0, 0.0
	0.1±0.0, 0.0
	p = 0.11


pMOH: probable medication-overuse headache; H15+: headache on ≥ 15 days/month; TTH: tension-type headache




Impaired participation
Headache type had a highly significant (p < 0.001) influence on lost productivity from both paid and household work (Table 2; Fig. 1). Participants with pMOH reported losing 12.7 workdays and 28.9 household days in the preceding 3 months; those with other H15 + reported losing 15.0 work and 13.6 household days over the same period. Those with migraine reported 4.7 and 6.0 lost work and household days; those with TTH reported 1.8 and 3.5 lost work and household days. Overall (for any headache), females reported higher losses than males from both paid (5.7 vs. 3.3 days) and household work (7.1 vs. 3.9 days) (Table 2), but there were no significant gender-related differences for any of the headache types.
Table 2Headache-attributed impaired participation from HALT data by headache type and gender


	Headache type
	Overall
	Male
	Female
	Male vs. female

	Mean±SEM, median

	Lost workdays in preceding 3 months

	Any headache
	3.9±0.2, 2.0
	3.3±0.2, 2.0
	5.7±0.7, 3.0
	p < 0.001

	pMOH
	12.7±2.9, 10.0
	8.3±1.8, 8.5
	17.4±5.6, 12.0
	p = 0.12

	Other H15+
	15.0±3.8, 10.0
	14.5±4.8, 6.0
	15.8±6.5, 10.0
	p = 0.87

	Migraine
	4.7±0.3, 3.0
	4.6±0.3, 3.0
	5.1±0.6, 3.0
	p = 0.49

	TTH
	1.8±0.2, 1.0
	1.8±0.2, 0.0
	2.4±0.6, 1.0
	p = 0.19

	 	p < 0.001
	 	 	 
	Lost household days in preceding 3 months

	Any headache
	6.6±0.5, 3.0
	3.9±0.7, 2.0
	7.1±0.6, 3.0
	p = 0.02

	pMOH
	28.9±4.6, 20.0
	21.0±4.0, 21.0
	29.6±5.0, 20.0
	p = 0.64

	Other H15+
	13.6±2.8, 12.0
	30.0±0.0, 30.0
	12.0±2.5, 10.5
	p = 0.06

	Migraine
	6.1±0.5, 4.0
	4.2±0.7, 3.0
	6.4±0.6, 4.0
	p = 0.09

	TTH
	3.5±0.5, 2.0
	1.8±0.6, 0.0
	3.9±0.5, 2.0
	p = 0.07

	 	p < 0.001
	 	 	 
	Lost social or leisure days in preceding 3 months

	Any headache
	2.0±0.1, 1.0
	1.4±0.1, 0.0
	2.7±0.3, 1.0
	p < 0.001

	pMOH
	8.9±2.3, 4.0
	2.3±0.7, 1.0
	10.9±2.9, 5.5
	p = 0.12

	Other H15+
	3.5±0.8, 2.0
	2.9±1.0, 2.0
	3.8±1.1, 2.5
	p = 0.58

	Migraine
	2.4±0.2, 1.0
	2.2±0.2, 1.0
	2.5±0.3, 1.0
	p = 0.25

	TTH
	0.9±0.1, 0.0
	0.7±0.1, 0.0
	1.1±0.1, 0.0
	p = 0.01

	 	p < 0.001
	 	 	 

pMOH: probable medication-overuse headache; H15+: headache on ≥ 15 days/month; SEM: standard error of the mean



[image: ]
Fig. 1Headache-attributed impaired participation by headache type (error bars = 95% confidence interval)


Table 3Symptom burden and impaired participation attributed to headache yesterday


	Burden measure
	Overall
	Male
	Female
	Male vs. female

	Duration (hours)
	 	 	 	 
	(mean±SEM, median)
	5.2±0.4, 3.0
	4.5±0.5, 3.0
	5.8±0.5, 3.0
	p = 0.06

	Intensity n (%)
	 	 	 	 
	mild
	30 (11.8)
	15 (11.8)
	15 (11.8)
	 
	moderate
	155 (61.0)
	83 (65.3)
	72 (56.7)
	 
	severe
	69 (27.2)
	29 (22.8)
	40 (31.5)
	 
	mean*
	2.2
	2.1
	2.2
	p = 0.28

	What done n (%)
	 	 	 	 
	everything
	66 (26.2)
	43 (34.1)
	23 (18.3)
	 
	more than half
	42 (16.7)
	18 (14.3)
	24 (19.0)
	 
	less than half
	94 (37.3)
	46 (36.5)
	48 (38.1)
	 
	nothing
	50 (19.8)
	19 (15.1)
	31 (24.6)
	p = 0.02


* Equating to 1, 2, 3, and treating as though continuous data



Losses from social or leisure time were smaller than those from paid or household work: males with (any) headache lost 1.4 and females 2.7 days during the preceding 3 months (p < 0.001). Again, headache type had a significant (p < 0.001) influence: in particular, pMOH was associated with 8.9 lost social or leisure days in the preceding 3 months, TTH with only 0.9 days. There were no significant gender-related differences for any of the headache types.

Headache yesterday
Symptom burden and impaired participation attributed to HY (N = 254) are shown in Table 3. The mean duration of HY was 5.2 h, equating to a pTIS of 21.7%, and mean intensity was 2.2 (moderate). Neither was significantly different between males and females.
Of all participants reporting HY and responding with regard to impaired participation (n = 252), 26.2% could do everything as normal, 16.7% could do more than half, 37.3% could do less than half and 19.8% could do nothing (Table 3). Females reported greater impairment of participation yesterday than males (p = 0.02).

Population-level estimates
At population level, the estimated pTIS with (any) headache was 2.5% based on 30-day recall and 2.7% based on HY (Table 4). More time was spent with migraine (1.1%) than pMOH (0.6%), other H15+ (0.4%) or TTH (0.3%).
Mean population-level lost health attributed to migraine was 0.5% and attributed to TTH was 0.0% (i.e., below the limits of estimation).
Estimates of impaired participation at population-level are also shown in Table 4. According to HALT data (over 3 months), 2.5 workdays, 3.6 household days and 1.3 social or leisure days were lost due to (any) headache. Migraine had the biggest impacts on productivity in both domains (1.4 lost workdays, 1.9 lost household days) and on social or leisure time (0.8 lost days), double those of TTH, with pMOH and other H15 + some way behind (Table 4). According to HY data, total impaired participation was estimated to be 6.8%.

Health-care needs assessment
A total of 830 individuals (35.8% of our sample) fulfilled one or more of our needs assessment criteria (Table 5). Adjusted for age and gender, the proportion of the adult population of KSA with headache likely to benefit from health care stayed the same (35.8% [95% CI: 33.9–37.8]). The age- and gender adjusted proportions with migraine or TTH likely to benefit from health care were 22.7% [21.0-24.5] and 8.2% [7.1–9.4] respectively.
Table 4Proportion of time in ictal state and impaired participation at population level by headache type and by timeframe of enquiry (adjusted for age and gender)


	Headache type
	Estimated pTIS (%)
	Estimated impaired participation

	According to 1-year prevalence* and reported average frequency and duration
	According to prevalence* and duration of headache yesterday
	According to HALT data
(lost days/3 months)
	According to headache yesterday

	Lost productivity
	Lost social or leisure
	Total impaired participation
(%)

	Paid work
	Household work

	Any headache
	2.5
	2.7
	2.5
	3.6
	1.3
	6.8

	Migraine
	1.0
	 	1.4
	1.9
	0.8
	 
	TTH
	0.5
	 	0.7
	0.9
	0.6
	 
	pMOH
	0.3
	 	0.2
	0.3
	0.1
	 
	Other H15+
	0.4
	 	0.2
	0.2
	0.1
	 

pTIS: proportion of time in ictal state; HALT: headache-attributed lost time; TTH: tension type headache; pMOH: probable medication-overuse headache; H15+: headache on ≥ 15 days/month. *Prevalence estimates are from [1], and are iterated above



Table 5Health-care needs assessment


	Criterion fulfilled
	Proportion of sample
	Estimated proportion of adult population*

	n
	%
	% [95% CI]

	1
	Headache on ≥ 15 days/month
	100
	4.3
	4.3 [3.5–5.2]

	2
	Migraine on ≥ 3 days/month
	356
	15.4
	15.2 [13.8–16.7]

	3
	Migraine and pTIS > 3.3% and moderate-severe intensity
	1911
	8.2
	8.0 [6.9–9.2]

	4
	Migraine and lost work and/or household days/3 months ≥ 3
	3702
	16.0
	14.8 [13.4–16.3]

	5
	TTH and pTIS > 3.3% and moderate-severe intensity
	38
	1.6
	2.0 [1.5–2.7]

	6
	TTH and lost work and/or household days/3 months ≥ 3
	1573
	6.8
	6.9 [5.9-8.0]

	One or more of criteria 1–6
	830
	35.8
	35.8 [33.9–37.8]


*Age- and gender-corrected; 1of whom 150 also fulfilled criterion 2; 2of whom 192 also fulfilled criterion 2, 119 also fulfilled criterion 3, and 94 also fulfilled criteria 2 and 3; 3of whom 15 also fulfilled criterion 5





Discussion
Having previously shown headache disorders to be highly prevalent in KSA (with estimates for migraine and TTH both higher than global averages [1, 10, 11]), here we demonstrate commensurately high levels of attributed burden.
With regard to symptom burden, for all headache, mean frequency was 4.3 days/month, mean duration 8.4 h and mean intensity 2.3 (moderate). Thus, participants reporting any headache in the preceding year spent, on average, 3.6% of all their time with headache (3.5% for those with migraine, 1.3% for those with TTH and, of course, much more for those with H15+ [17.1 and 21.4% for pMOH and other H15 + respectively]). By factoring in prevalence, we estimated 2.5–2.7% of all time among the total adult population of KSA was spent with headache (1.0% with migraine, 0.5% with TTH, 0.3% with pMOH and 0.4% with other H15+).
From the DWs supplied by GBD [8], estimated mean population-level lost health was 0.4% attributed to migraine and below the limits of estimation for TTH. These low values were belied by population-level lost productivity estimates: for migraine 1.4 workdays and 1.9 household days over 3 months; for TTH 0.7 workdays and 0.9 household days over 3 months. These findings suggest a disconnect between lost health and lost productivity, with either or both of two explanations: (a) headache-attributed lost health is not the sole cause of headache-attributed lost productivity; (b) the former is greatly underestimated. Estimates of lost health take account only of pTIS, itself defined by duration of headache, and so ignore any lost health that might be attributable to premonitory [12, 13] or postdromal symptoms [14] or occasioned interictally [15].
Lost productivity from paid work at population-level attributed to all headache was 2.5 days/3 months. If this translates into lost gross domestic product (GDP), then headache has a huge impact on the economy of KSA. Estimated lost productivity from household work was even higher (3.6 days/3 months). “Household work” means the chores necessary for daily life, and losses here must also have economic impact. So, arguably, does withdrawal from social activity (1.3 days/3 months), both because this is expected to impair wellbeing, and therefore function on a broad scope, and because it reduces consumption.
With regard to headache type, migraine was responsible for more lost productivity at individual level than TTH, but the impacts of pMOH and other H15 + were greater by far (respectively, 12.7 and 15.0 workdays and 28.9 and 13.6 household days lost over 3 months). Nevertheless, pMOH and other H15 + had smaller impacts at population level than migraine or TTH because of their much lower prevalences. In a patriarchal society, large gender-related differences might be expected in the balance of work and household days lost, but these were not seen. In general, all gender differences in burden were small.
While HALT data provide for estimates of impaired participation in three domains, HY data offer only an overall estimate. We refrain from the temptation to make comparisons. Were we to generate summary measures from HALT data, we might, from Table 4, arrive at a sum for all headache of 7.4 (2.5 + 3.6 + 1.3) days lost in 3 months, and a proportion of 8.2% (7.4/90) to compare with 6.8% from HY data. The fundamental problem is the unknowable denominator for HALT: how many days in 3 months were workdays, household days or days set aside for social and leisure activities? Furthermore, a participant might count one day as lost in more than one of these domains if, for example, both a day of work and an evening of leisure had been planned. We might expect estimates within the same order of magnitude, as they were here, but HALT and HY data each provide unique and complementary insights into impaired participation.
Finally, we come to the needs assessment, and its formidable finding: an estimated 35.8% of the adult population of KSA need (i.e., would be expected to benefit from) professional headache care. Policy makers who might balk at providing health care for so many should be aware of the lost-productivity findings in Table 4. Population-level loss of 2.5 days/3 months from income-generating work translates into 10 days/year. It might be expected that this needs estimate would be sensitive to the criteria we set to define “need”. Inclusion of all those with H15+ (pMOH or other) seems uncontroversial, as does inclusion of all with ≥ 3 migraine days/month (a commonly applied threshold for preventative drugs [16]). The other criteria, which lead almost to a doubling of the estimated need (Table 5), may be more questionable: those with migraine or TTH, with pTIS > 3.3% (equivalent to one full day per month) and moderate or greater intensity; those with migraine or TTH losing ≥ 3 work and/or household days/3 months. If both were arbitrarily increased by 100% (pTIS > 6.6% [equivalent to two full days per month], and/or ≥ 6 lost work and/or household days/3 months), the estimated proportion with need would fall to a slightly more manageable 27.1%. Even in a high-income country, some prioritization of this sort is probably necessary.
Strengths and limitations
Strengths of the study were the use of standardized methodology (with one important modification) and questionnaire, the large and adequate sample size, and the low non-participating proportion (13.5%).
The modification has already been described as an important study limitation [1]: sampling was by random-digit dialling of cellphones rather than house-to-house visits. This was a culturally necessary but suboptimal method of engagement with participants [1], even though ownership of cellphones was almost universal in KSA at the time of the study [17]. The imperfect match of gender and age composition in the sample with that of the national adult population [1] was a probable consequence, but corrections for age and gender were made when estimating population-level burden, and in the needs assessment.
A general limitation of population-based surveys is their dependence on participants’ recall. A strength was inclusion of enquiry into symptom burden and impaired participation on the day preceding the interview, eliminating recall error. Of course, 1-day prevalence is much lower than 1-year prevalence, reducing precision, but our estimates based on HALT and HY data to a large degree corroborated each other.


Conclusion
With regard to our aim of informing national health policy in KSA, this study has demonstrated a high headache-attributed symptom burden: 63.4% of the adult population spend, on average, 3.6% of all their time with headache of at least moderate severity. There is a commensurately high burden of impaired participation. The economic cost appears to be enormous: headache is responsible for an average of 2.5 workdays lost every 3 months per person in the adult population of KSA (with or without headache), and for even higher losses (3.6 days) from work that is non-paid but necessary nonetheless to maintain everyday life. These are clear and urgent targets for health care. The very large numbers revealed by this study to require it (on the basis of being likely to benefit) demand highly efficient organization of care, such as we have proposed in structured headache services [18, 19].
This study also adds to our understanding of headache and its consequences globally, since it is the first of its kind to be reported not just from KSA but from the Eastern Mediterranean Region.

Author contributions
MAJ, AAK and TJS conceived the study, wrote the protocol and developed the study questionnaire. MAJ provided supervision in Saudi Arabia. AAK, SK and MAJ were responsible for conduct of the study in the field, with MAJ acting as principal investigator. AH carried out the statistical analysis. AH and TJS drafted the manuscript. All authors reviewed and approved the final version.

Funding
The study was financially supported by King Abdulla International Medical Research Centre, and by Lifting The Burden, a United Kingdom-based non-governmental organization conducting the Global Campaign against Headache in official relations with the World Health Organization.
Open access funding provided by Norwegian University of Science and Technology

Data availability
Full electronic data are held securely at King Abdullah International Medical Research Centre, and the analytical subset at Norwegian University of Science and Technology (NTNU), Trondheim, Norway. When analyses are completed, the latter will be available on request for academic purposes.

Declarations
Ethics approval and consent to participate
The Ethics Review Board of King Abdullah International Medical Research Centre approved the study protocol. All participants were informed about the nature and purpose of the survey and gave their consent to taking part.

Consent for publication
Not applicable.

Competing interests
TJS is a Director and Trustee of Lifting The Burden, and associate editor of The Journal of Headache and Pain. There were no other competing interests.


Abbreviations
	CI
	Confidence interval

	DW
	Disability weight

	GBD
	Global Burden of Disease

	GDP
	Gross domestic product

	HARDSHIP
	Headache-Attributed Restriction, Disability, Social Handicap and Impaired Participation questionnaire

	EMR
	Eastern Mediterranean Region

	KSA
	Kingdom of Saudi Arabia

	ICHD
	International Classification of Headache Disorders

	HALT
	Headache-attributed lost time

	HY
	Headache yesterday

	LTB
	Lifting The Burden

	MOH
	Medication-overuse headache

	pMOH
	Probable MOH

	SD
	Standard deviation

	SEM
	Standard error of the mean

	TTH
	Tension-type headache




References
	1.
Al Jumah M, Al Khathaami AM, Kojan S, Hussain M, Thomas H, Steiner TJ (2020) The prevalence of primary headache disorders in Saudi Arabia: a cross-sectional population-based study. J Headache Pain 21:11. https://​doi.​org/​10.​1186/​s10194-020-1081-1CrossrefPubMedPubMedCentral


	2.
Vos T, Lim SS, Abbafati C, Abbas KM, Abbasi M, Abbasifard M et al (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. https://​doi.​org/​10.​1016/​S0140-6736(20)30925-9Crossref


	3.
Steiner TJ, Gururaj G, Andrée C, Katsarava Z, Ayzenberg I, Yu SY et al (2014) Diagnosis, prevalence estimation and burden measurement in population surveys of headache: presenting the HARDSHIP questionnaire. J Headache Pain 15:3. https://​doi.​org/​10.​1186/​1129-2377-15-3CrossrefPubMedPubMedCentral


	4.
Stovner LJ, Al Jumah M, Birbeck GL, Gururaj G, Jensen R, Katsarava Z et al (2014) The methodology of population surveys of headache prevalence, burden and cost: principles and recommendations from the global campaign against Headache. J Headache Pain 15:5. https://​doi.​org/​10.​1186/​1129-2377-15-5CrossrefPubMedPubMedCentral


	5.
Association WM (2013) World Medical Association Declaration of Helsinki: ethical principles for Medical Research Involving human subjects. JAMA 310:2191–2194. https://​doi.​org/​10.​1001/​jama.​2013.​281053Crossref


	6.
Peters MBJ, Houchin C, Kandoura T, Steiner TJ (2007) Translation protocol for lay documents. J Headache Pain 8:S43–S44


	7.
Headache Classification Committee of the International Headache Society (IHS) (2018) The International Classification of Headache Disorders, 3rd edition. Cephalalgia. 38: 1-211. https://​doi.​org/​10.​1177/​0333102417738202​


	8.
Salomon JA, Haagsma JA, Davis A, de Noordhout CM, Polinder S, Havelaar AH et al (2015) Disability weights for the global burden of Disease 2013 study. Lancet Glob Health 3:e712–e723. https://​doi.​org/​10.​1016/​s2214-109x(15)00069-8CrossrefPubMed


	9.
Steiner TJ, Lipton RB (2018) The headache-attributed Lost Time (HALT) indices: measures of burden for clinical management and population-based research. J Headache Pain 19:12. https://​doi.​org/​10.​1186/​s10194-018-0837-3CrossrefPubMedPubMedCentral


	10.
Stovner LJ, Hagen K, Linde M, Steiner TJ (2022) The global prevalence of headache: an update, with analysis of the influences of methodological factors on prevalence estimates. J Headache Pain 23:34. https://​doi.​org/​10.​1186/​s10194-022-01402-2CrossrefPubMedPubMedCentral


	11.
Steiner TJ, Stovner LJ (2023) Global epidemiology of migraine and its implications for public health and health policy. Nat Rev Neurol 19:109–117. https://​doi.​org/​10.​1038/​s41582-022-00763-1CrossrefPubMed


	12.
Laurell K, Artto V, Bendtsen L, Hagen K, Häggström J, Linde M et al (2016) Premonitory symptoms in migraine: a cross-sectional study in 2714 persons. Cephalalgia 36:951–959. https://​doi.​org/​10.​1177/​0333102415620251​CrossrefPubMed


	13.
Eigenbrodt AK, Christensen RH, Ashina H, Iljazi A, Christensen CE, Steiner TJ et al (2022) Premonitory symptoms in migraine: a systematic review and meta-analysis of observational studies reporting prevalence or relative frequency. J Headache Pain 23:140. https://​doi.​org/​10.​1186/​s10194-022-01510-zCrossrefPubMedPubMedCentral


	14.
Carvalho IV, Fernandes CS, Damas DP, Barros FM, Gomes IR, Gens HMR et al (2022) The migraine postdrome: clinical characterization, influence of abortive treatment and impact in the quality of life. Clin Neurol Neurosurg 221:107408. https://​doi.​org/​10.​1016/​j.​clineuro.​2022.​107408CrossrefPubMed


	15.
Lampl C, Thomas H, Stovner LJ, Tassorelli C, Katsarava Z, Laínez JM et al (2016) Interictal burden attributable to episodic headache: findings from the Eurolight project. J Headache Pain 17:9. https://​doi.​org/​10.​1186/​s10194-016-0599-8CrossrefPubMedPubMedCentral


	16.
Diener H-C, Holle-Lee D, Nägel S, Dresler T, Gaul C, Göbel H et al (2019) Treatment of migraine attacks and prevention of migraine: guidelines by the German migraine and Headache Society and the German Society of Neurology. Clin Translational Neurosci 3(1):2514183X18823377. https://​doi.​org/​10.​1177/​2514183x18823377​Crossref


	17.
Vallabhan C (2012) KSA leads the world in mobile usage. http://​www.​itp.​net/​588729-ksa-leads-the-world-in-mobile-usage Accessed 29 October 2019


	18.
Steiner TJ, Jensen R, Katsarava Z, Stovner LJ, Uluduz D, Adarmouch L et al (2021) Structured headache services as the solution to the ill-health burden of headache: 1. Rationale and description. J Headache Pain 22:78. https://​doi.​org/​10.​1186/​s10194-021-01265-zCrossrefPubMedPubMedCentral


	19.
Tinelli M, Leonardi M, Paemeleire K, Raggi A, Mitsikostas D, de la Torre ER et al (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 22:90. https://​doi.​org/​10.​1186/​s10194-021-01305-8CrossrefPubMedPubMedCentral




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


OEBPS/navigation.xhtml

    
      Contents


      
        		The burden of headache disorders in the adult general population of the Kingdom of Saudi Arabia: estimates from a cross-sectional population-based study including a health-care needs assessment


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/10194_2024_1767_Fig1_HTML.png
Mean days/3 months
8 g

—_
o

..

Other H15+

B work
B Household
[ Leisure





OEBPS/css/sidebar.gif





