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Abstract

Background: Headache is common in multiple sclerosis and is associated with greater
functional disability. We aimed to determine whether a structured progressive muscle relaxation
(PMR) program reduces headache-related disability in multiple sclerosis.

Methods: We conducted a parallel-group, quasi-experimental pretest—posttest study at Multiple
Sclerosis Society clinics in Zahedan, Iran (2023). Adults with MS and recurrent headaches were
allocated to PMR (n = 30) or usual care (n = 30). The PMR intervention comprised three 20 -
30-minute group sessions on consecutive days plus daily home practice for six weeks; adherence
was supported by weekly phone calls. The primary outcome was the Headache Disability
Inventory (HDI; 0 - 88), measured at baseline and at 3-month follow-up. Analyses were
conducted using SPSS version 24 and employed y? tests and ANCOVA, adjusting for baseline
HDI and disease duration (a = 0.05).

Results: Sixty participants completed the trial (30 in the PMR group and 30 in the control group).
The groups were comparable in age and gender at baseline; however, disease duration was
significantly longer in the PMR group (p =0.014). At the 3-month follow-up, HDI scores showed
a significant decrease in the PMR group (21.5 + 15.6) and a significant increase in the control
group (45.1 £ 16.9), resulting in a significant between-group difference (p < 0.001). An analysis
of covariance (ANCOVA), controlling for baseline HDI scores and disease duration, confirmed
a significant treatment effect (F =25.07, p < 0.001) with a large effect size (partial n2 = 0.305).

Conclusion: A six-week progressive muscle relaxation program significantly reduced headache-
related disability at 3-month follow-up in multiple sclerosis and appears to be a feasible, low-
cost adjunct to routine care. Larger randomized trials with longer follow-up and objective
adherence tracking are warranted.
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Introduction

Highlights

What is current knowledge?

Headache is common in multiple sclerosis (MS) and contributes
substantially to functional disability; scalable non-
pharmacological adjuncts are needed.

Relaxation-based behavioral therapies, including progressive
muscle relaxation (PMR), are guideline-supported in primary
headache populations.

Evidence specifically evaluating PMR in people with MS is
limited, and real-world implementation data are sparse.

What is new here?

A brief, nurse-led PMR program (With 6-week home practice)
produced a significant reduction in Headache Disability
Inventory at 3-month follow-up versus usual care in adults with
MS.
The between-group effect was large (t=5.63, p<0.001; partial n
~0.30; Cohen’ s d==1.46) and robust after adjustment for
baseline Headache Disability Inventory and disease duration
(ANCOVA).
The intervention was low-cost and feasible for routine services;
findings support larger randomized trials with longer follow-up
and objective adherence tracking.

Multiple sclerosis (MS) is a chronic, immune-mediated disease of the
central nervous system characterized by focal inflammatory
demyelination and neurodegeneration, typically beginning in early
adulthood and affecting women more than men (1,2). Beyond motor and
visual deficits, recurrent headaches - most commonly migraine and
tension-type headache - affect a substantial proportion of people with
MS and contribute to functional disability (3). Population-based and
clinic studies suggest that roughly one-third of individuals with MS
experience headache, with higher rates reported among younger women
(4). Headache disorders are among the leading causes of years lived with
disability globally, underscoring the need for scalable, safe, and
acceptable non-pharmacological adjuncts that can be integrated into
routine care without increasing medication burden (5).

Contemporary guidelines endorse behavioral therapies-such as
relaxation training, biofeedback, and cognitive-behavioral therapy-as
effective adjuncts in primary headache management (6). Within this
spectrum, progressive muscle relaxation (PMR), which targets somatic
tension and autonomic arousal through a structured sequence of
contraction-release coupled with diaphragmatic breathing, is
inexpensive, simple to teach, and amenable to home practice (7,8).
Trials in primary headache populations (Randomized and quasi-
experimental) indicate that PMR can reduce headache frequency and
severity and attenuate disability; feasibility work has also explored
digital delivery to enhance access (9). However, evidence specific to MS
remains limited, leaving uncertainty about effectiveness, practicality,
and effect size in this population and care context (10).
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Mechanistically, PMR may modulate pain perception and stress
reactivity by reducing muscle tension, normalizing breathing patterns,
and influencing autonomic balance and cortical excitability - pathways
relevant to migraine and central sensitization - and thus may plausibly
impact headache-related disability (11). In pragmatic service settings,
full randomization and blinding can be constrained by ethical and
operational considerations; a quasi-experimental design with baseline-
adjusted analyses offers a feasible approach while acknowledging
residual selection and performance biases (12).

Accordingly, we aimed to evaluate whether a brief, nurse-led PMR
program, reinforced by daily home practice over six weeks, reduces
headache-related disability - measured by the Headache Disability
Inventory - in adults with multiple sclerosis and recurrent headaches,
hypothesizing greater improvement with PMR than with usual care after
adjustment for baseline values.

Methods

Study design

This was a two-arm, quasi-experimental study with a parallel control
group using a pretest-posttest design. Assessments were conducted at
baseline and at 3 months after enrollment (=<6 weeks after completion of
the 6-week home-practice phase).

Setting and study period

The study was conducted at the Zahedan Multiple Sclerosis (MS)
Society and neurology clinics across Zahedan, Iran, in 2023 (May -
August 2023).

Population and sampling

The study population comprised all patients with multiple sclerosis
(MS) who were members of the Zahedan MS Society or attended
collaborating neurology clinics in Zahedan during the study period.
Using consecutive convenience sampling based on a priori eligibility
criteria, potentially eligible adults were approached and enrolled until
the target sample size (n = 60) was reached.

Eligible participants were >18 years of age, had neurologist-
confirmed MS, reported recurrent headaches, and provided written
informed consent. Individuals were not enrolled if they had a substance
use disorder/addiction or an active psychiatric disorder that could
interfere with the intervention or with valid outcome assessment.
Participants were excluded post-enrollment if they withdrew consent,
missed >1 training session, were unable to perform or maintain the
technique for two consecutive days, experienced an MS relapse or
clinical deterioration during follow-up, or initiated another headache-
reduction intervention (Behavioral/educational/rehabilitative or similar)
during the study.

Sample size

The required sample size was calculated using the two-sample means
formula for quasi-experimental designs. Based on parameters from the
study by Dhyani et al. (13) for headache-related disability, the following
values were used: A two-sided significance level (o) of 0.05 (Z1 - 0/2 =
1.96), statistical power of 80% (B = 0.20, Zi - f = 0.84), and an effect
size (d) of 0.80. Applying these values yielded a requirement of 25
participants per group. To account for an anticipated attrition rate of
15%, the sample size was adjusted to 30 participants per group, resulting
in a total sample of 60 participants.

Allocation and masking

After eligibility confirmation and baseline assessment, participants were
assigned 1:1 to the PMR intervention or usual care using a computer-
generated random sequence (Simple randomization, no stratification or
blocking). The sequence was produced by an independent researcher not
involved in recruitment, intervention delivery, or outcome assessment
and was encoded as “A” (PMR) and “B” (Control). Allocation
concealment was ensured using sequentially numbered, opaque, sealed
envelopes (SNOSE). Identical, tamper-evident envelopes were prepared
off-site by the independent researcher according to the random sequence
and stored securely. For each eligible participant, the enrolling nurse
opened the next lowest-numbered envelope only after baseline data
collection, thereby revealing the assignment.

Given the behavioral nature of the intervention, blinding of
participants and facilitators was not feasible; outcomes were self-
reported. To minimize analytical bias, group codes were masked to the
data analyst until the primary analyses were finalized.
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Participant information, consent, and baseline assessment

All eligible adults received standardized oral and written information
about the study aims, procedures, potential benefits/risks, the voluntary
nature of participation, confidentiality of data, and their right to
withdraw at any time without penalty. Those who agreed provided
written informed consent. Before any allocation or intervention,
participants in both the intervention and control groups completed a
demographic/clinical information form and the Headache Disability
Inventory (HDI).

Intervention, control, and follow-up assessments

Participants allocated to the PMR group (Accompanied by a family
caregiver) attended three nurse-led group sessions of 20 - 30 minutes on
three consecutive days, during which Jacobson-based progressive
muscle relaxation was taught under standardized conditions (Low
ambient light, quiet room, semi-sitting posture, comfortable clothing).
The protocol comprised guided tension-release across 14 muscle groups
- face (Forehead, eyelids, jaw, lips), neck, fingers and palms, forearms,
arms, shoulders, upper back, lower back, chest, abdomen, buttocks,
thighs, calves, and soles - paired with diaphragmatic breathing (Eyes
closed; five breathing cycles per block; ~4 s inhalation / ~6 s exhalation;
~5 s contraction then ~10 s relaxation per muscle group), ending with
whole-body relaxation and five additional deep breaths. Session 1
included brief education on multiple sclerosis, primary/chronic
headache, and an introduction to PMR; session 2 followed the scripted
sequence with supervised practice; session 3 emphasized supervised
repetition, Q&A, and troubleshooting.

After training, participants completed daily 20-minute home
practice for 6 weeks; adherence was supported by weekly telephone
follow-ups, and a Persian booklet plus an audio file (CD) was provided.
Because training occurred in the presence of a caregiver, caregiver
oversight of home practice was encouraged using a researcher-provided
checklist. The control group received usual care during the study period;
for ethical reasons, PMR materials were offered after completion of
follow-up. The post-intervention assessment at 3 months consisted of
repeating the Headache Disability Inventory (HDI) in both groups.

Instruments and outcome measures

1. Demographic/clinical form: Age, sex, marital status, occupation,
education, residence, MS duration, disease stage/type, and headache
type.

2. Primary outcome — Headache Disability Inventory (HDI): The HDI
is a condition-specific instrument for assessing headache-related
disability, developed in 1994 by Jacobson et al. It comprises 25
items across two domains - emotional and functional - and evaluates
the extent to which headaches interfere with daily roles and
emotional well-being. Responses are scored on a three-point scale
(Yes =4, Sometimes = 2, No = 0); thus, the total score is the sum of
item scores, with higher scores indicating greater disability (14).
The Persian version was culturally adapted and psychometrically
evaluated by Jabbari et al. (2021) using a standard forward-
backward translation procedure and expert review. During internal
validation, several items were removed due to cross-loading/shared
variance, yielding a total score range of 0 - 88 for the Persian
version. Internal consistency (Cronbach’s o) for the total scale has
been reported in the range of 0.86 - 0.89 (15).

In both groups, baseline assessments included the
demographic/clinical form and the HDI. The intervention was then
delivered as described above, while the control group continued usual
care. Follow-up at 3 months comprised repeat HDI administration.
Confidentiality was maintained, and participants were informed that
they could withdraw at any time.

Statistical analysis

Analyses were conducted using SPSS v24. Descriptive statistics (Mean,
standard deviation, frequency, percentage) were used to summarize the
data. Normality (e.g., Shapiro-Wilk) and homogeneity of variances
(Levene’s test) were examined. Between-group comparisons used
independent-samples t-tests for continuous variables and ¥? tests for
categorical variables. We conducted the primary analysis using
ANCOVA, specifying post-test HDI as the dependent variable and
entering baseline HDI and disease duration as covariates; effects are
reported as partial n? (=0.01 small, 0.06 medium, 0.14 large), and
statistical significance was set at two-sided p < 0.05.
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Results

A total of 60 participants completed the study (30 PMR; 30 control). As
shown in Table 1, the groups did not differ significantly at baseline in
age (p=0.057) or gender distribution (p = 0.531); however, MS duration
was longer in the PMR group (7.0 £ 4.3 vs. 4.4 + 3.4 years, p = 0.014).
Baseline headache-related disability (HDI) was numerically lower in the
PMR group (30.6 + 19.8) than in controls (39.1 + 19.7), but this
difference was not statistically significant (p = 0.10). At 3 months, HDI
decreased in the PMR group (21.5 + 15.6) and increased in the control
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group (45.1 £ 16.9); the between-group difference was significant (t =
5.64, p<0.001). Within-group change was significant for PMR (Paired t
=2.62, p = 0.01) and not significant for controls (Paired t = 1.21, p =
0.23), as summarized in Table 2. In the adjusted analysis (ANCOVA
with post-test HDI as the outcome and baseline HDI plus MS duration
as covariates), the group effect remained significant and large (F =
25.07, p<0.001; partial n2 = 0.305). Adding within-group change lines
for completeness, Table 3 displays the adjusted comparison alongside
the paired pre-post results.

Table 1. Baseline demographic and clinical characteristics (PMR vs. Control)

Variable PMR (n=30) Control (n=30) Test statistic P-value
Age (Years) , Mean + SD 35.2+6.4 31.9+6.6 t=1.94* 0.057
Female , n (%) 25(83.3) 22(73.3) b 0.531
Male, n (%) 5(16.7) 8(26.7) - -
MS duration (Years) , Mean£SD 7.0+4.3 4.4+3.4 t=2.54 0.014
HDI (Baseline) , Mean+SD 30.6+19.8 39.1+19.7 t=1.67 0.100
Abbreviations: HDI: Headache Disability Inventory (0 - 88; higher = worse), PMR: Progressive Muscle Relaxation.
* Continuous: Independent-samples t-test.
** Categorical: 2 test.
Table 2. Headache Disability Inventory (HDI) at baseline and 3 months - between-group and within-group results
Timepoint/Analysis Me];ll\l/[ESD MS::::ZOSID A (PMR~-Control) = SD-pooled** P-value
Baseline 30.6+19.8 39.1£19.7 —8.5+19.75 0.10
3 months 21.5+15.6 45.1£16.9 —23.6 £16.26 <0.001
Within-group change (Paired t*) *¥HEKA=—0.1 — t=2.62 A=16.0 — t=1.21 - 0.01 (PMR) / 0.23 (Control)

* Between-group at each timepoint: Independent-samples t-test.
Within-group change: Paired t-test (Pre vs. 3 months).
** SDpooled = pooled standard deviation for between-group difference.

*** A= “change”. For the within-group row, A denotes post — baseline in that arm (Negative = improvement, because lower HDI indicates less disability). In the
A (PMR—Control) column, A denotes the between-group mean difference at that timepoint (PMR mean - Control mean; negative = lower HDI in PMR).

Table 3. Post-intervention HDI -Adjusted Between-Group Comparison (ANCOVA) with baseline HDI and MS duration as covariates, plus within-group tests

Source / Analysis SS*** df **F P-value Partial n*
Group (PMR vs Control) 6704.21 1 F=25.07 <0.001 0.305
*Baseline HDI (Covariate) 316.85 1 F=1.18 0.281 0.014
*MS duration (Covariate) 2.58 1 F=0.01 0.922 0.001
Residual 14977.31 56 - - -
PMR: t=2.62 0.01
Within-group change (Paired t) - - -
Control: t=1.21 0.23

* ANCOVA outcome: Post-test HDI; covariates: Baseline HDI, MS duration.

** Within-group change lines show paired pre-post tests for each arm (Reported alongside the adjusted comparison for completeness).

Interpretation of partial n 2: ~0.01 small; 0.06 medium; 0.14 large.

**% SS = Sum of Squares: A measure of variability attributable to each source in ANCOVA (e.g., Group, Covariates, and Residual). In general, SS Total = SS
Model + SS Residual. Larger SS indicates that the term explains more variance in the outcome (Units: HDI score squared).
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Discussion

In adults with multiple sclerosis and recurrent headaches, a brief, nurse-
delivered progressive muscle relaxation (PMR) program supported by
six weeks of structured home practice produced a greater reduction in
headache-related disability at the 3-month follow-up compared with
usual care.

The between-group post-test difference was significant, and the
ANCOVA - adjusting for baseline HDI and disease duration - confirmed
a robust treatment effect. The adjusted mean difference (PMR - control
A -22.5 points on the 0-88 scale) reflects a large effect size. Although
an anchor-based minimum clinically important difference (MCID) for
the Persian HDI in adults with multiple sclerosis has not yet been
established, a change of this magnitude is plausibly meaningful for daily
functioning and participation.

Ailani et al. (16) and Eigenbrodt et al. (17) recommend
incorporating behavioral therapies - including relaxation training - into
routine headache care to improve functional outcomes. Our findings are
consistent with these recommendations by demonstrating a substantial
reduction in disability through a low-risk behavioral adjunct. In a
controlled trial, Meyer et al. (18) found that PMR reduced migraine
burden and normalized contingent negative variation (CNV). Our
results are aligned in both direction and clinical benefit: Supervised
PMR supplemented by sustained practice improves headache outcomes.
Any partial divergence is attributable to methodological differences;
Meyer et al. examined electrophysiological changes in primary
migraine, whereas our focus was functional disability (HDI) in a
multiple sclerosis cohort.

Two pragmatic studies by Minen et al. - a randomized primary-care
trial (2021) and a single-arm feasibility study (2019) - reported that
smartphone-delivered PMR reduces migraine-related disability (19,20).
Our findings correspond with their demonstrated clinical benefit and
feasibility despite differences in delivery modality (In-person vs.
digital). Where our effect size appears larger, probable contributors
include a more clearly defined behavioral dose (Three supervised
sessions plus six weeks of home practice), adherence support via weekly
calls, and the use of disability as the primary outcome.

The systematic review by Noser et al. (21) and the narrative
synthesis by Chen and Luo (22) conclude that digital behavioral and
self-management interventions can reduce headache burden. Our results
are consistent with this overall trend, though they also reflect the
heterogeneity highlighted in those reviews (Platforms, adherence, and
outcome measures). Several included studies reported modest or
nonsignificant between-group differences; our comparatively larger
effect likely reflects a more structured dose, adherence reinforcement,
and the use of a disability-focused endpoint.

Turning to multiple sclerosis-specific literature, Abdollahi et al.,
Mrabet et al., and Gebhardt et al. document that headache - particularly
migraine and tension-type headache - is common in MS and interacts
with mood, autonomic reactivity, and musculoskeletal tension. Although
these are not PMR trials, they support our rationale: Behavioral
interventions that reduce tension and arousal and cultivate self-
regulatory skills are particularly well-suited for individuals with MS
(23-25).

1. Dose/structure: Three supervised sessions followed by six weeks of
daily practice mirrors higher-dose behavioral regimens associated
with stronger effects (18-21).

2. Endpoint selection: Prioritizing HDI captures role functioning and
participation; behavioral therapies often yield larger gains on
disability than on attack counts when coping, pacing, and self-
efficacy improve.

3. Context and coaching: Weekly follow-up calls and caregiver
presence during training likely sustained adherence, a known
moderator in digital and hybrid programs (19-22).

4. The multiple sclerosis outpatient profile: Down-regulating
autonomic arousal and muscle tension may produce spillover
benefits across fatigue, mood, and activity management, amplifying
perceived disability reductions. Taken together, these features help
explain why our effects are comparatively large.
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Beyond statistical significance, the magnitude of the adjusted
difference and partial n2 suggests real-world relevance. PMR plausibly
operates through convergent pathways - reducing skeletal-muscle
tension, attenuating autonomic arousal, normalizing breathing patterns,
and enhancing self-efficacy - consistent with models of migraine and
central sensitization. Evidence that applied relaxation can modulate
stress physiology (e.g., cortisol), as reported by Kische et al. (26), aligns
with these pathways, although we did not collect biomarkers. Given the
substantial global burden summarized by Stovner et al. (27), even
moderate  HDI reductions likely translate into improved daily
functioning, social participation, and adherence to concurrent multiple
sclerosis therapies.

We prespecified adjustment for baseline HDI and accounted for the
baseline imbalance in disease duration; the group effect remained large
and significant, and neither covariate independently predicted post-test
HDI. Core assumptions (Normality, homogeneity of variances) were
examined a priori. While additional sensitivity analyses (e.g., age, sex,
headache subtype) would be informative in larger datasets, the present
adjusted model offers a conservative estimate of the treatment effect
within a quasi-experimental framework.

Strengths include a standardized, low-cost, nurse-led protocol; a
clear supervised plus home-practice sequence; and explicit reporting of
adjusted effect sizes. Limitations include quasi-experimental allocation
without randomization (Risk of selection bias), lack of blinding of
participants/providers/assessors ~ (Performance and measurement
biases), unmeasured confounders (e.g., analgesic use, mood fluctuation,
treatment changes), absence of objective adherence logging (e.g., app-
based minutes), single-center recruitment, and a 3-month assessment
window that limits inferences about durability.

Limitations include baseline differences in age and MS duration,
which reflect chance imbalance in a modest sample and do not, by
themselves, indicate a failure of random allocation. Because the
prespecified analysis could not be modified post hoc, residual
confounding - particularly by age - cannot be fully excluded.

In sum, our nurse-led PMR program produced a large, adjusted
reduction in headache-related disability at three months - findings that
align with guideline-endorsed behavioral care (16,17), echo PMR-
specific benefits in primary-headache trials (18-20), and are consistent
with digital/self-management syntheses (21,22), while motivating
definitive randomized studies to confirm effect size, durability, and
value in real-world multiple sclerosis services.

Conclusion

In adults with multiple sclerosis and recurrent headaches, a brief
progressive muscle relaxation program with 6-week home practice
resulted in significantly lower headache-related disability at 3 months
compared with usual care. The effect remained robust after adjustment
for baseline Headache Disability Inventory and disease duration and was
of large magnitude.

Given its low cost, safety, and ease of delivery by nurses,
progressive muscle relaxation is a pragmatic adjunct to routine care that
may translate into improved daily functioning, social participation, and
treatment adherence. Embedding progressive muscle relaxation within
Multiple Sclerosis services - and leveraging mobile/digital supports for
training and follow-up - could enhance access and scalability.

Priorities include multicenter randomized controlled trials with

extended follow-up, blinded assessment, objective adherence tracking,
anchor-based determination of the Headache Disability Inventory
minimum clinically important difference in Multiple Sclerosis, and
comparative-effectiveness/cost-effectiveness  studies  contrasting
progressive muscle relaxation with other behavioral packages to guide
health-system decisions.
For practice, PMR appears feasible, safe, and scalable within
multidisciplinary multiple sclerosis care when paired with six weeks of
home practice and optional digital supports for training and follow-up.
For research, priorities include multicenter randomized controlled trials
with longer follow-up, blinded outcome assessment, objective
adherence monitoring, prespecified stratification/adjustment (Disease
duration; headache subtype/severity), comparative-effectiveness
designs contrasting PMR with other behavioral packages, and cost-
effectiveness analyses. Establishing an anchor-based MCID for the HDI
in multiple sclerosis will enhance clinical interpretability.



Journal of Research Development in Nursing and Midwifery, 2025, Volume 22, Number 4

Acknowledgement

We gratefully acknowledge all participants living with multiple sclerosis
and their family caregivers for their time, trust, and commitment to the
home-practice program. We thank the staff of the Zahedan MS Society
and the collaborating neurology clinics for their assistance with
screening, scheduling, and providing suitable rooms for training
sessions. We are indebted to the nurses who delivered the PMR sessions
and to our research assistants for data collection and weekly follow-up
calls. We also appreciate the administrative support of the Community
Nursing Research Center at Zahedan University of Medical Sciences.
This work was conducted as part of a postgraduate thesis at Zahedan
University of Medical Sciences.

Funding sources

This research received no specific grant from any funding agency,
commercial or not-for-profit. The study was conducted as part of a
postgraduate thesis at Zahedan University of Medical Sciences.

Ethical statement

This interventional, quasi-experimental study was reviewed and
approved by the Ethics Committee of Zahedan University of Medical
Sciences (IR.ZAUMS.REC.1402.439). All participants were adults
(>18 years) and provided written informed consent after receiving oral
and written information about the study’s aims, procedures, potential
benefits/risks, and the voluntary nature of participation. Confidentiality
was ensured by assigning coded identifiers, removing personal
identifiers from analytic files, and storing study materials on secure,
access-restricted systems. Participants were informed of their right to
withdraw at any time without penalty and without any effect on their
routine care. The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and applicable local
regulations. This quasi-experimental study was not prospectively
registered; we acknowledge this as a limitation.

Conflicts of interest

The authors declare no competing interests.

Author contributions

A. S. and Z. P. Conceived and Designed the study; M. R. Acquired data;
N. Y. and M-R. Analyzed and Interpreted data; A. S. and Z. P. Drafted
the manuscript; All authors critically revised and approved the final
manuscript.

Data availability statement

Data will be made available upon reasonable request, subject to review
by the research team and consideration of data confidentiality.

References

1. Thompson AJ, Baranzini SE, Geurts J, Hemmer B, Ciccarelli O.
Multiple sclerosis. Lancet. 2018;391(10130):1622-36. [View at
Publisher] [DOI] [PMID] [Google Scholar]

2. Portaccio E, Magyari M, Havrdova EK, Ruet A, Brochet B,
Scalfari A, et al. Multiple sclerosis: emerging epidemiological
trends and redefining the clinical course. Lancet Reg Health Eur.
2024;44:100977. [View at Publisher] [DOI] [PMID] [Google
Scholar]

3. Mohammadi M, Berchi Kankam S, Salehi S, Mohamadi M,
Mohammadi A, Dehghani Firoozabadi SR, et al. The association
between multiple sclerosis and migraine: A meta-analysis. Mult
Scler Relat Disord. 2023;79:104954. [View at Publisher] [DOI]
[PMID] [Google Scholar]

4. Mirmosayyeb O, Barzegar M, Nehzat N, Shaygannejad V,
Sahraian MA, Ghajarzadeh M. The prevalence of migraine in
multiple sclerosis (MS): A systematic review and meta-analysis. J
Clin Neurosci. 2020;79:33-8. [View at Publisher] [DOI] [PMID]
[Google Scholar]

5.

10.

11.

12.

15.

16.

17.

18.

19.

orenilaccess 38

World Health Organization. Headache disorders: fact sheet
[Internet]. Geneva: World Health Organization;2024 [cited 2025
Oct 28]. Available from: https://www.who.int/en/news-room/fact-
sheets/detail/headache-disorders. [View at Publisher]

Ailani J, Burch RC, Robbins MS. Board of Directors of the
American Headache Society. The American Headache Society
Consensus Statement: Update on integrating new migraine
treatments into clinical practice. Headache. 2021;61(7):1021-39.
[View at Publisher] [DOI] [PMID] [Google Scholar]

Toussaint L, Nguyen QA, Roettger C, Dixon K, Offenbiacher M,
Kohls N, et al. Effectiveness of progressive muscle relaxation, deep
breathing, and guided imagery in promoting psychological and
physiological states of relaxation. Evid Based Complement
Alternat Med. 2021;2021:5924040. [View at Publisher] [DOI]
[PMID] [Google Scholar]

Licina E, Radojicic A, Jeremic M, Tomic A, Mijajlovic M. Non-
Pharmacological Treatment of Primary Headaches-A Focused
Review. Brain Sci. 2023;13(10):1432. [View at paplisher] [DOI]
[PMID] [Google Scholar]

Masoudi R, Zaheri K, Deris F, Solati K, Jivad N, Zaheri A.
Happiness Program in Improving Sleep Quality in Multiple
Sclerosis Patients. J Res Dev Nurs Midw. 2022;19(1):1-4. [View
at Publisher] [DOI] [Google Scholar]

Adamczyk B, Morawiec N, Boczek S, Danda K, Herba M, Spyra
A, et al. Headache in Multiple Sclerosis: A Narrative Review.
Medicina (Kaunas). 2024;60(4):572. [View at Publisher] [DOI]
[PMID] [Google Scholar]

Meyer B, Keller A, Miler B, Wohlbier H-G, Kropp P.
(Progressive muscle relaxation according to Jacobson for migraine
prophylaxis: Clinical effectiveness and mode of action). Schmerz.
2018;32(4):250-8. [View at Publisher] [DOI] [PMID] [Google
Scholar]

Eliopoulos GM ,Harris AD, Lautenbach E, Perencevich E. A
systematic review of quasi-experimental study designs in the fields
of infection control and antibiotic resistance. Clin Infect Dis.
2005;41(1):77-82. [View at Publisher] [DOI] [PMID] [Google
Scholar]

. Dhyani D, Sen S, Raghuveer R. Effect of Progressive Muscular

Relaxation on Stress and Disability in Subjects with Chronic Low
Back Pain. (IOSR-JNHS). 2015;4(1):40-5. [View at Publisher]
[DOI] [Google Scholar]

. Jacobson GP, Ramadan NM, Aggarwal SK, Newman CW. The

Henry Ford Hospital Headache Disability Inventory (HDI).
Neurology. 1994,44(5):837-42. [View at Publisher] [DOI] [PMID]
[Google Scholar]

Jabbari S, Salahzadeh Z, Sarbakhsh P, Rezaei M, Farhoudi M,
Ghodrati M. Validity and Reliability of Persian Version of Henry
Ford Hospital Headache Disability Inventory Questionnaire. Arch
Iran Med. 2021;24(10):752-8. [View at Publisher] [DOI] [PMID]
[Google Scholar]

Ailani J, Burch RC, Robbins MS; American Headache Society.
The American Headache Society Consensus Statement: Update on
integrating new migraine treatments into clinical practice.
Headache. 2021;61(7):1021-39. [View at Publisher] [DOI] [PMID]
[Google Scholar]

Eigenbrodt AK, Ashina H, Khan S, Diener H-C, Mitsikostas DD,
Sinclair AJ, et al. Diagnosis and management of migraine in ten
steps. Nat Rev Neurol. 2021;17(8):501-14. [View at Publisher]
[DOI] [PMID] [Google Scholar]

Meyer B, Keller A, Woéhlbier H-G, Overath CH, Miiller B, Kropp
P. Progressive muscle relaxation reduces migraine frequency and
normalizes amplitudes of contingent negative variation (CNV). J
Headache Pain. 2016;17:37. [View at Publisher] [DOI] [PMID]
[Google Scholar]

Minen MT, Adhikari S, Padikkala J, Tasneem S, Bagheri A,
Goldberg E, et al. Smartphone-delivered progressive muscle
relaxation for the treatment of migraine in primary care: A
randomized controlled trial. Headache. 2020;60(10):2232-46.
[View at Publisher] [DOI] [PMID] [Google Scholar]


https://www.sciencedirect.com/science/article/pii/S0140673618304811?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0140673618304811?via%3Dihub
https://doi.org/10.1016/S0140-6736(18)30481-1
https://www.ncbi.nlm.nih.gov/pubmed/29576504
https://scholar.google.com/scholar?lookup=0&q=Thompson+AJ,+Baranzini+SE,+Geurts+J,+Hemmer+B,+Ciccarelli+O.+Multiple+sclerosis.+Lancet.+2018%3B391(10130):1622-1636.+doi:10.1016/S0140-6736(18)30481-1.&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/pii/S2666776224001443?via%3Dihub
https://doi.org/10.1016/j.lanepe.2024.100977
https://www.ncbi.nlm.nih.gov/pubmed/39444703
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Portaccio+E%2C+Lucenteforte+E%2C+Bellinvia+A%2C+et+al.+Multiple+sclerosis%3A+emerging+epidemiological+trends+and+risk+determinants.+Lancet+Reg+Health+Eur.+2024%3B44%3A100977.++++&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Portaccio+E%2C+Lucenteforte+E%2C+Bellinvia+A%2C+et+al.+Multiple+sclerosis%3A+emerging+epidemiological+trends+and+risk+determinants.+Lancet+Reg+Health+Eur.+2024%3B44%3A100977.++++&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2211034823004558
https://doi.org/10.1016/j.msard.2023.104954
https://www.ncbi.nlm.nih.gov/pubmed/37714098
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mohammadi+M%2C+Berchi+Kankam+S%2C+Salehi+S%2C+et+al.+The+association+between+multiple+sclerosis+and+migraine%3A+A+meta-analysis.+Mult+Scler+Relat+Disord.+2023%3B79%3A104954.+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0967586820313321
https://doi.org/10.1016/j.jocn.2020.06.021
https://www.ncbi.nlm.nih.gov/pubmed/33070914
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mirmosayyeb+O%2C+Barzegar+M%2C+Nehzat+N%2C+Shaygannejad+V%2C+Sahraian+MA%2C+Ghajarzadeh+M.+The+prevalence+of+migraine+in+multiple+sclerosis+%28MS%29%3A+A+systematic+review+and+meta-analysis.+J+Clin+N
https://www.who.int/news-room/fact-sheets/detail/headache-disorders
https://headachejournal.onlinelibrary.wiley.com/doi/full/10.1111/head.14153
https://doi.org/10.1111/head.14153
https://www.ncbi.nlm.nih.gov/pubmed/34160823
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=ilani+J%2C+Burch+RC%2C+Robbins+MS.+Board+of+Directors+of+the+American+Headache+Society.+The+American+Headache+Society+Consensus+Statement%3A+Update+on+integrating+new+migraine+treatments+into+clinica
https://onlinelibrary.wiley.com/doi/full/10.1155/2021/5924040
https://doi.org/10.1155/2021/5924040
https://www.ncbi.nlm.nih.gov/pubmed/34306146
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Toussaint+L%2C+Nguyen+QA%2C+Roettger+C%2C+et+al.+Effectiveness+of+progressive+muscle+relaxation%2C+deep+breathing%2C+and+guided+imagery+in+promoting+psychological+and+physiological+states+of+relaxati
https://www.mdpi.com/2076-3425/13/10/1432
https://doi.org/10.3390/brainsci13101432
https://pubmed.ncbi.nlm.nih.gov/37891800/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Licina+E%2C+Radojicic+A%2C+Jeremic+M%2C+Tomic+A%2C+Mijajlovic+M.+Non-Pharmacological+Treatment+of+Primary+Headaches-A+Focused+Review.+Brain+Sci.+2023+Oct+8%3B13%2810%29%3A1432.&btnG=
https://nmj.goums.ac.ir/browse.php?a_id=1063&slc_lang=en&sid=1&ftxt=1&html=1
https://nmj.goums.ac.ir/browse.php?a_id=1063&slc_lang=en&sid=1&ftxt=1&html=1
https://doi.org/10.61186/jgbfnm.19.1.1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Masoudi+R%2C+Zaheri+K%2C+Deris+F%2C+Solati+K%2C+Jivad+N%2C+Zaheri+A.+Happiness+Program+in+Improving+Sleep+Quality+in+Multiple+Sclerosis+Patients.+J+Res+Dev+Nurs+Midw.+2022%3B19%281%29%3A1-4.&btnG=
https://www.mdpi.com/1648-9144/60/4/572
https://doi.org/10.3390/medicina60040572
https://www.ncbi.nlm.nih.gov/pubmed/38674218
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adamczyk+B%2C+Morawiec+N%2C+Boczek+S%2C+et+al.+Headache+in+Multiple+Sclerosis%3A+A+Narrative+Review.+Medicina+%28Kaunas%29.+2024%3B60%284%29%3A572.+&btnG=
https://link.springer.com/article/10.1007/s00482-018-0305-7
https://doi.org/10.1007/s00482-018-0305-7
https://www.ncbi.nlm.nih.gov/pubmed/29974213
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Meyer+B%2C+Keller+A%2C+M%C3%BCller+B%2C+W%C3%B6hlbier+HG%2C+Kropp+P.+%28Progressive+muscle+relaxation+according+to+Jacobson+for+migraine+prophylaxis%3A+Clinical+effectiveness+and+mode+of+action%29.+S
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Meyer+B%2C+Keller+A%2C+M%C3%BCller+B%2C+W%C3%B6hlbier+HG%2C+Kropp+P.+%28Progressive+muscle+relaxation+according+to+Jacobson+for+migraine+prophylaxis%3A+Clinical+effectiveness+and+mode+of+action%29.+S
https://academic.oup.com/cid/article-abstract/41/1/77/325424
https://doi.org/10.1086/430713
https://www.ncbi.nlm.nih.gov/pubmed/15937766
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harris+AD%2C+Lautenbach+E%2C+Perencevich+E.+A+systematic+review+of+quasi-experimental+study+designs+in+the+fields+of+infection+control+and+antibiotic+resistance.+Clin+Infect+Dis.+2005%3B41%281%29%3A7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harris+AD%2C+Lautenbach+E%2C+Perencevich+E.+A+systematic+review+of+quasi-experimental+study+designs+in+the+fields+of+infection+control+and+antibiotic+resistance.+Clin+Infect+Dis.+2005%3B41%281%29%3A7
https://www.researchgate.net/profile/Siddhartha-Sen-2/publication/301338957_Effect_of_Progressive_Muscular_Relaxation_on_Stress_and_Disability_in_Subjects_with_Chronic_Low_Back_Pain/links/585fe7f608ae329d61fad9df/Effect-of-Progressive-Muscular-Relaxation-
https://doi.org/10.9790/1959-04114045
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dhyani+D%2C+Sen+S%2C+Raghuveer+R.+Effect+of+Progressive+Muscular+Relaxation+on+Stress+and+Disability+in+Subjects+with+Chronic+Low+Back+Pain.+IOSR+Journal+of+Nursing+and+Health+Science.+2015%3B4%3A40-
https://www.neurology.org/doi/abs/10.1212/WNL.44.5.837
https://doi.org/10.1212/WNL.44.5.837
https://www.ncbi.nlm.nih.gov/pubmed/8190284
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jacobson+GP%2C+Ramadan+NM%2C+Aggarwal+SK%2C+Newman+CW.+The+Henry+Ford+Hospital+Headache+Disability+Inventory+%28HDI%29.+Neurology.+1994%3B44%283%29%3A837-842.+&btnG=
https://www.journalaim.com/FullHtml/aim-15532
https://doi.org/10.34172/aim.2021.111
https://www.ncbi.nlm.nih.gov/pubmed/34816697
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jabbari%2C+S.%2C+Salahzadeh%2C+Z.%2C+Sarbakhsh%2C+P.%2C+Rezaei%2C+M.%2C+Farhoudi%2C+M.%2C+%26+Ghodrati%2C+M.+%282021%29.+Validity+and+Reliability+of+Persian+Version+of+Henry+Ford+Hospital+Headache+Di
https://headachejournal.onlinelibrary.wiley.com/doi/full/10.1111/head.14153
https://doi.org/10.1111/head.14153
https://www.ncbi.nlm.nih.gov/pubmed/34160823
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ailani+J%2C+Burch+RC%2C+Robbins+MS%3B+American+Headache+Society.+The+AHS+Consensus+Statement%3A+Update+on+integrating+new+migraine+treatments+into+clinical+practice.+Headache.+2021%3B61%287%29%3A1021
https://www.nature.com/articles/s41582-021-00509-5
https://doi.org/10.1038/s41582-021-00509-5
https://www.ncbi.nlm.nih.gov/pubmed/34145431
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Eigenbrodt+AK%2C+Ashina+H%2C+Khan+S%2C+Diener+HC%2C+Mitsikostas+DD%2C+Sinclair+AJ%2C+et+al.+Diagnosis+and+management+of+migraine+in+ten+steps.+Nat+Rev+Neurol.+2021%3B17%288%29%3A501-14.+&btnG=
https://link.springer.com/article/10.1186/s10194-016-0630-0
https://doi.org/10.1186/s10194-016-0630-0
https://www.ncbi.nlm.nih.gov/pubmed/27090417
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Meyer+B%2C+Keller+A%2C+W%C3%B6hlbier+HG%2C+Overath+CH%2C+M%C3%BCller+B%2C+Kropp+P.+Progressive+muscle+relaxation+reduces+migraine+frequency+and+normalizes+amplitudes+of+contingent+negative+variation+
https://headachejournal.onlinelibrary.wiley.com/doi/abs/10.1111/head.14010
https://doi.org/10.1111/head.14010
https://www.ncbi.nlm.nih.gov/pubmed/33200413
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Minen+MT%2C+Adhikari+S%2C+Padikkala+J%2C+Tasneem+S%2C+Bagheri+A%2C+Goldberg+E%2C+et+al.+Smartphone-delivered+progressive+muscle+relaxation+for+the+treatment+of+migraine+in+primary+care%3A+A+randomize

20.

21.

22.

23.

Muscle relaxation and headache disability in multiple sclerosis

Minen MT, Adhikari S, Seng EK, Berk T, Jinich S, Powers SW, et
al. Smartphone-based migraine behavioral therapy: a single-arm
study with assessment of mental health predictors. npj Digit Med.
2019;2:46. [View at Publisher] [DOI] [PMID] [Google Scholar]
Noser AE, Gibler RC, Ramsey RR, Wells RE, Seng EK, Hommel
KA. Digital headache self-management interventions for patients
with a primary headache disorder: a systematic review of
randomized controlled trials. Headache. 2022;62(9):1105-19.
[View at Publisher] [DOI] [PMID] [Google Scholar]

Chen X, Luo Y. Digital therapeutics in migraine management: A
novel treatment option in the COVID-19 Era. J Pain Res.
2023;16:111-7. [View at Publisher] [DOI] [PMID] [Google
Scholar]

Abdollahi F, Taher Harikandeie SS, Dehghankar L, Tayebi
Myaneh Z, Zarrabadi Pour S. Evaluation of Relationship between
Health Literacy and Illness Perception in Patients with Multiple
Sclerosis in Iran. J Res Dev Nurs Midw. 2022;19(2):37-40. [View
at Publisher] [DOI] [Google Scholar]

Cite this article as:

24.

25.

26.

27.

access 30

arEN,

Mrabet S, Wafa M, Giovannoni G. Multiple sclerosis and migraine:
Links, management and implications. Mult Scler Relat Disord.
2022;68:104152. [View at Publisher] [DOI] [PMID] [Google
Scholar]

Gebhardt M, Kropp P, Hoffmann F, Zettl UK. Headache in the
course of multiple sclerosis: a prospective study. J Neural Transm
(Vienna). 2019;126(2):131-9. [View at Publisher] [DOI] [PMID]
[Google Scholar]

Kische H, Zenker M, Pieper L, Beesdo-Baum K, Asselmann E.
Applied relaxation and cortisol secretion: findings from a
randomized controlled indicated prevention trial in adults with
stress, anxiety, or depressive symptoms. Stress. 2022;25(1):122-
33. [View at Publisher] [DOI] [PMID] [Google Scholar]

Stovner LJ, Hagen K, Linde M, Steiner TJ. The global prevalence
of headache: an update, with analysis of the influences of
methodological factors on prevalence estimates. J Headache Pain.
2022;23(1):34. [View at Publisher] [DOI] [PMID] [Google
Scholar]

Rezvaniamin M, Salar A, Pournamdar Z, Yousefian N. Effect of progressive muscle relaxation on headache-related
disability in patients with multiple sclerosis: A Quasi-Experimental Study. J Res Dev Nurs Midw. 2025;22(4):34-9.

http://dx.doi.org/10.29252/jgbfnm.22.4.34


https://www.nature.com/articles/s41746-019-0116-y
https://doi.org/10.1038/s41746-019-0116-y
https://www.ncbi.nlm.nih.gov/pubmed/31304392
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Minen+MT%2C+Adhikari+S%2C+Seng+EK%2C+Berk+T%2C+Jinich+S%2C+Powers+SW%2C+Lipton+RB.+Smartphone-based+migraine+behavioral+therapy%3A+a+single-arm+study.+npj+Digit+Med.+2019%3B2%3A46.+&btnG=
https://headachejournal.onlinelibrary.wiley.com/doi/abs/10.1111/head.14392
https://doi.org/10.1111/head.14392
https://www.ncbi.nlm.nih.gov/pubmed/36286601
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Noser+AE%2C+Gibler+RC%2C+Ramsey+RR%2C+Wells+RE%2C+Seng+EK%2C+Hommel+KA.+Digital+headache+self-management+interventions+for+patients+with+a+primary+headache+disorder%3A+a+systematic+review+of+randomiz
https://www.tandfonline.com/doi/full/10.2147/JPR.S387548
https://doi.org/10.2147/JPR.S387548
https://www.ncbi.nlm.nih.gov/pubmed/36660558
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chen+X%2C+Luo+Y.+Digital+therapeutics+in+migraine+management%3A+A+novel+treatment+option+in+the+COVID-19+era.+J+Pain+Res.+2023%3B16%3A111-117.+doi&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chen+X%2C+Luo+Y.+Digital+therapeutics+in+migraine+management%3A+A+novel+treatment+option+in+the+COVID-19+era.+J+Pain+Res.+2023%3B16%3A111-117.+doi&btnG=
https://nmj.goums.ac.ir/browse.php?a_id=1285&sid=1&slc_lang=en
https://nmj.goums.ac.ir/browse.php?a_id=1285&sid=1&slc_lang=en
https://doi.org/10.61186/jgbfnm.19.2.37
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Abdollahi+F%2C+Taher+Harikandeie+SS%2C+Dehghankar+L%2C+Tayebi+Myaneh+Z%2C+Zarrabadi+Pour+S.+Evaluation+of+Relationship+between+Health+Literacy+and+Illness+Perception+in+Patients+with+Multiple+Scleros
https://www.sciencedirect.com/science/article/abs/pii/S2211034822006599
https://doi.org/10.1016/j.msard.2022.104152
https://www.ncbi.nlm.nih.gov/pubmed/36058193
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mrabet+S%2C+Wafa+M%2C+Giovannoni+G.+Multiple+sclerosis+and+migraine%3A+Links%2C+management+and+implications.+Mult+Scler+Relat+Disord.+2022%3B68%3A104152.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mrabet+S%2C+Wafa+M%2C+Giovannoni+G.+Multiple+sclerosis+and+migraine%3A+Links%2C+management+and+implications.+Mult+Scler+Relat+Disord.+2022%3B68%3A104152.+&btnG=
https://link.springer.com/article/10.1007/s00702-018-1959-0
https://doi.org/10.1007/s00702-018-1959-0
https://www.ncbi.nlm.nih.gov/pubmed/30506270
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gebhardt+M%2C+Kropp+P%2C+Hoffmann+F%2C+Zettl+UK.+Headache+in+the+course+of+multiple+sclerosis%3A+a+prospective+study.+J+Neural+Transm+%28Vienna%29.+2019%3B126%282%29%3A131-9.+&btnG=
https://www.tandfonline.com/doi/full/10.1080/10253890.2022.2045939
https://doi.org/10.1080/10253890.2022.2045939
https://www.ncbi.nlm.nih.gov/pubmed/35285766
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kische+H%2C+Zenker+M%2C+Pieper+L%2C+Beesdo-Baum+K%2C+Asselmann+E.+Applied+relaxation+and+cortisol+secretion%3A+findings+from+a+randomized+controlled+indicated+prevention+trial+in+adults+with+stress%252
https://link.springer.com/article/10.1186/s10194-022-01402-2
https://doi.org/10.1186/s10194-022-01402-2
https://www.ncbi.nlm.nih.gov/pubmed/35410119
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Stovner+LJ%2C+Hagen+K%2C+Linde+M%2C+Steiner+TJ.+The+global+prevalence+of+headache%3A+an+update%2C+with+analysis+of+the+influences+of+methodological+factors+on+prevalence+estimates.+J+Headache+Pain.+2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Stovner+LJ%2C+Hagen+K%2C+Linde+M%2C+Steiner+TJ.+The+global+prevalence+of+headache%3A+an+update%2C+with+analysis+of+the+influences+of+methodological+factors+on+prevalence+estimates.+J+Headache+Pain.+2
http://dx.doi.org/10.29252/jgbfnm.22.4.34

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgement
	Funding sources
	Ethical statement
	Conflicts of interest
	Author contributions
	Data availability statement
	References

