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BACKGROUND: Headache disorders are currently the
sixth leading cause of disability across the globe and
therefore carry a significant disease burden. This system-
atic review and meta-analysis aims to investigate the ef-
fects of yoga on headache disorders.

METHODS: MEDLINE /PubMed, Scopus, the Cochrane
Library, and PsycINFO were screened through
May 2019. Randomized controlled trials (RCTs) were in-
cluded when they assessed the effects of yoga in patients
with a diagnosis of chronic or episodic headache (tension-
type headache and/or migraine). Usual care (no specific
treatment) or any active treatments were acceptable as
control interventions. Primary outcome measures were
headache frequency, headache duration, and pain inten-
sity. For each outcome, standardized mean differences
(SMD) and 95% confidence intervals (CI) were calculated.
RESULTS: Meta-analysis revealed a statistically signifi-
cant overall effect in favor of yoga for headache frequency
(5 RCTs; standardized mean difference (SMD) = — 1.97;
95% confidence interval (CI) — 2.75 to — 1.20; P = 63.0%,
72 = 0.25, P= 0.03), headache duration (4 RCTs; SMD = —
1.45; 95% CI - 2.54 to — 0.37; I = 69.0%, ©* = 0.33, P =
0.02), and pain intensity (5 RCTs; SMD = — 3.43; 95% CI —
6.08 to — 0.70, I* = 95.0%, > = 4.25, P < 0.01). The
significant overall effect was mainly due to patients with
tension-type headaches. For patients with migraine, no
statistically significant effect was observed.
DISCUSSION: Despite discussed limitations, this review
found preliminary evidence of short-term efficacy of yoga
in improving headache frequency, headache duration,
and pain intensity in patients suffering from tension-
type headaches. Further studies are urgently needed to
draw deeper conclusions from the available results.
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BACKGROUND

Chronic headache is characterized by the presence of pain in
the region of the head for at least fifteen days per month for
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more than 3 months." Among others, chronic headache
includes chronic migraine, chronic tension-type headache
(TTH), and chronic cluster headache. The mean global
prevalence rate of all headaches is 47%, while TTH and
migraine have a prevalence of 38% and 10%, respectively.”
In the USA, migraine alone contributes to 86.5 million lost
workdays each year and to an indirect annual cost of
US$9.3 billion.> Being the sixth leading cause of disability
worldwide,* headache is a major public health problem,
strongly limiting quality of life.” Patients with chronic
headache even report significantly lower quality of life
than those with episodic headache.’

Development and maintenance of headache is associated
with modifiable and non-modifiable risk factors, including
stress, obesity, medication overuse, psychiatric comorbidities,
dietary, and sleep patterns.® While headache treatment is
mainly focused on medicinal symptom management,’ patients
generally view but focusing on the cause of the headache as a
priority.® A further problem with medicinal headache manage-
ment is the risk of serious harms including medication overuse
headache, gastrointestinal bleeding (non-steroidal anti-
inflammatory drugs), liver damage (acetaminophen), addic-
tion (opioids), memory impairment, depression (topiramate),
weight gain, and precipitation of cardiac arrhythmias and
seizures (amitriptyline).’

In light of these concerns safe, effective non-
pharmacological treatments focusing on the cause of chronic
and episodic headache are needed. One such approach could
be to target chronic stress, which plays a major role in the
development, maintenance, and chronification of headache. '’
It is hypothesized that stress can induce nociceptor sensitiza-
tion and increase other risk factors of headache, such as sleep
impairment, obesity, and psychopathology.'® Thus, stress re-
duction might be an important treatment strategy for headache,
and there is an emerging evidence base to support this view."'!

An important non-pharmacological treatment approach that
has been shown to effectively reduce chronic pain,'*'?
stress,'* and several other headache risk factors such as psy-
chiatric conditions'> 7 and obesity'® is yoga. Yoga has been
used for health reasons by an estimated 31 million American
adults at least once in their lifetime, with pain and stress relief
being among the most common reasons for this use.'’
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Deriving from traditional Indian philosophy, yoga comprises
physical postures as well as advice for ethical lifestyle and
spiritual practice with the ultimate goal of uniting mind, body,
and spirit.”**' In North America and Europe, yoga is most
often associated with physical postures (asana), breathing
techniques (pranayama), and meditation (dhyana).”® A variety
of yoga schools have evolved from the traditional Indian
system of yoga in Western societies, which are giving different
weight to physical and spiritual practice.?’ Although the use of
yoga for headache appears reasonable, no systematic review
and meta-analysis so far has assessed its efficacy and safety in
this condition.

This systematic review and meta-analysis aims to address
this knowledge gap. This review systematically assesses the
efficacy and safety of yoga in reducing the frequency, dura-
tion, and/or intensity of headache in patients with chronic or
episodic headache.

METHODS

This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines and the Cochrane handbook for system-
atic reviews of interventions.”***> A protocol of this review
was not prospectively registered.

Eligibility Criteria

Patients. Studies of patients with a diagnosis (in
accordance to the ICHD-III criteria) of episodic or chronic
tension-type headache and/or migraine with or without
aura were included in this review. No other headache type
was considered to be eligible. No restrictions regarding
age or gender were made.

Intervention. Studies that assessed yoga as the main
intervention were included. No restrictions regarding yoga
style or length of the intervention period were applied. Usual
care (no specific treatment) or any active comparator were
acceptable as control interventions.

QOutcomes. Studies were included if they assessed at least (1)
headache frequency, (2) headache duration, or (3) pain inten-
sity as primary outcome measures.

Study Type. Only randomized controlled trials (RCTs) were
included while observational studies or non-randomized trials
were excluded. Studies were included only if they were pub-
lished as full-text articles in peer-reviewed scientific journals
and in English or German language.

The review was limited to RCTs as they represent the
highest level of primary research evidence for clinical inter-
ventions. Further, RCTs are designed to control for both
known and unknown confounders and to establish a clear
causal link between treatment and outcome.*’

Literature Search

The literature search comprised the following electronic data-
bases from their inception through 04 May 2019: MEDLINE/
PubMed, Scopus, the Cochrane Library, and PsycINFO.
Embase was not searched separately since it is partly included
in Scopus. The complete search strategy for MEDLINE was as
follows: (“Yoga”[Mesh] OR yoga[Title/Abstract] OR
yogic[Title/Abstract] OR asana[Title/Abstract] OR
pranayamafTitle/Abstract] OR dhyana[Title/Abstract]) AND
(Tension-Type Headache[MeSH Terms] OR Tension-Type
Headache[Title/Abstract] OR TTH[Title/Abstract] OR Mi-
graine with Aura[/MeSH Terms] OR Migraine without
Aura[MeSH Terms] OR migraine*[Title/Abstract]). The
search strategy was adapted for each database as necessary.
In addition, reference lists of identified original articles or
reviews were searched manually. Databases for grey literature
were not searched.

The literature search was performed by DA. Identified
abstracts were screened independently by two review authors
(DA, PK). Potentially eligible articles were also read in full
text by two authors (DA, PK), independently. Discrepancies
were rechecked and, if necessary, discussed with a third re-
viewer (HC) until consensus was achieved.

Data Extraction

Two reviewers (DA, HC) independently extracted data on
characteristics of the study (e.g., trial design, randomization,
blinding), characteristics of the patient population (e.g., sam-
ple size, age, diagnosis), characteristics of the intervention,
and control condition (e.g., type, program length, frequency,
and duration), drop-outs, outcome measures, follow-ups, re-
sults, and safety. Discrepancies were rechecked and discussed
with a third reviewer (PK) until consensus was achieved.
Risk of Bias in Individual Studies. Risk of bias was assessed
by reviewers (DA, HC) independently using the Cochrane risk
of bias tool. This tool assesses risk of bias on the following
domains: selection bias, performance bias, detection bias,
attrition bias, reporting bias, and other bias.”® Discrepancies
were rechecked with a third reviewer (PK) and consensus
achieved by discussion. If necessary, trial authors were
contacted for further details.

Quality of Evidence. To take the quality of the respective
studies as well as the confidence in the results into account,
the quality of evidence and the strength of recommendation
was graded by to reviewers independently (DA and PK).
Discrepancies were rechecked with a third reviewer (HC)
and consensus achieved by discussion. The recommendations
of the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) working group were used.
The quality of evidence was graded as high quality, moderate
quality, low quality, or very low quality based on the limita-
tions of the respective studies, the inconsistency between the
results of the respective, the indirectness of the evidence, the
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imprecision of the findings, the risk of publication bias, and
the risk of other bias. Importantly, GRADE does not evaluate
the quality of single studies but the quality of the complete
body of evidence; e.g., the evidence for effects of yoga com-
pared to a specific comparator on headache symptoms is rated.

Data Analysis
Assessment of Overall Effect Size. Random effects meta-
analysis estimates were obtained using R software Version
3.5.3 (R Foundation for Statistical Computing, Vienna, Aus-
tria. URL https://cran.r-project.org) and the packages
“metafor” (written by Wolfgang Viechtbauer; http:/www.
metafor-project.org/) and “meta” (written by Guido
Schwarzer; https://CRAN.R-project.org/package=meta). The
Knapp—Hartung small-sample correction was used because it
provides a more adequate accounting of uncertainty when
pooling treatment effects from a small number of heteroge-
neous studies.’*?” Standardized mean differences (SMD)
with 95% confidence intervals (CI) were calculated as the
difference in means between groups divided by the pooled
standard deviation using Hedges’ correction for small study
samples.”® Where no standard deviations were available, they
were calculated from standard errors, confidence intervals, or ¢
values,” or attempts were made to obtain the missing data
from the trial authors by email. For all observed outcome
measures, a negative SMD indicated beneficial effects for
the yoga group, compared to the comparison group.

Cohen’s categories were used to evaluate the magnitude of
the overall effect size with SMD = 0.2-0.5, small; SMD = 0.5—
0.8, medium; and SMD > 0.8, large effect sizes.”®

Assessment of Heterogeneity. Statistical heterogeneity between
studies was explored using the /* statistics and Cochran’s Q. /* >
25%, P> 50%, and P > 75% were regarded to indicate
moderate, substantial, and considerable heterogeneity,
respectively.”>** A P value < 0.10 for Cochran’s Q was
regarded to indicate significant heterogeneity.> Additionally 7*
was estimated to explore heterogeneity. While / is interpreted as
the percentage of variability in the treatment estimates, 77
describes the underlying between-study variability. In contrast
to the /* statistic, the 7* estimate does not systematically increase
with either the number of studies or the sample size.”®

Risk of Bias Across Studies. Assessment of publication bias
was originally planned by visual analysis of funnel plots.
Because less than 10 studies were included, publication bias
could not be assessed.”'

RESULTS
Literature Search

A total of 121 records were retrieved in literature search. After
eliminating duplicates 77 records remained, and 15 full-text
articles were assessed for eligibility (Fig. 1). Finally, 6 RCTs

with a total of 240 patients were eligible for qualitative anal-
ysis. Since one trials author’? did not provide adequate raw
data of outcome measures upon request, only 5 RCTs were
eligible for meta-analysis.]—>

Study Characteristics

Characteristics of the patient population, intervention, control
condition, outcome measures, follow-ups, and results are
shown in Table 1.

Setting and Patient Characteristics. All but one (Iran)>> of the
included RCTs were conducted in India. Patients were recruit-
ed from neurology departments,®****° medical research insti-
tutes,”*>> and private clinics®” and by newspaper advertise-
ments.>* Patient’s age in the included RCTs ranged from 15 to
60 years (mean 33.3 + 9.1 years). Two RCTs included only
patients suffering from TTH,32’35 3 RCTs included
migraineurs only,****¢ and one RCT included patients with
both headache types.’” Patients were diagnosed by
neurologists,** >*3® psychiatrists,’® and general physicians.*’

Yoga Intervention. Two RCTs included yogic postures,
breathing techniques, and relaxation in their intervention
program.>**” One RCTs program additionally comprised
meditation.* In three of the included studies, the program
included either only postures,3 6 meditation,35 or relaxation.>?
Five trials used hatha yoga as intervention, while one trial
denoted their yoga as rajyoga.”> None of the included RCTs
reported about daily homework. Program length reached from
6 weeks® to 16 weeks.?” Session duration reached from 30
min®” to 75 min®® and frequency reached from one weekly
session’” to five weekly sessions.***°

Control Conditions. Four RCTs compared yoga to usual care
alone.***337 One RCT compared yoga to a low-level self-care
intervention in addition to usual care.** While one RCT used
EMG biofeedback additionally to usual care.*>

Funding. Four of the six included studies reported on
funding.**>**® Three studies were supported by grants of
organizations that have no connections with the
intervention.>*>* One study was supported by the Isfahan
University of Medical Sciences and the Department of
Exercise Physiology, University of Isfahan.>® One study
received grants from the NMP Medical Research Institute,
Jaipur, Rajasthan, India.** One RCT was supported by the
State Medical Research Council, Uttar Pradesh, India,*>
whereas one study was supported by grants from the Central
Council for Research in Yoga and Naturopathy, Department of
AYUSH, Ministry of Health and Family Welfare, Government
of India, New Delhi.*®

Risk of Bias

Risk of bias for each study is shown in Table 2. While risk of
selection bias was low in two of the included RCTs,***** two
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121 abstracts identified through
database searching

0 abstract identified
through manual searching

— PUBMED: 31
— CENTRAL: 24
— PSYCINFO: 14
— SCOPUS: 52
[ 77 abstracts after removing duplicates }
~
62 abstracts excluded
— 42 different study design/No RCT
— 20 off-topic
/
[ 15 full-text articles assessed for eligibility ]
] N
9 full-text articles excluded
— 7 different study design/No RCT
— 1 no yogic practice
— 1 medication overuse headache
[ 6 full-texts included in qualitative analysis }

Since one trials author did not provide adequate raw data upon request,
only 5 RCTs were eligible for meta-analysis.

Figure 1 Flowchart of literature search.

RCTs did not report an adequate form of randomization.>>=’

In two studies, the random sequence generation remained
unclear.>*® None of the included RCTs did report an adequate
form of allocation concealment. In four trials, risk of selection
bias remained unclear,”>>**¢ and two trials has to be judged
as high risk studies.**>” Two studies neither blinded outcome
assessment nor participants and personnel.*>=*® In four trials,
performance and detection bias remained unclear.** %37 Risk
of attrition bias was low in only one of the included studies,34
while in one study the risk was judged as unclear.>” Due to
high drop-out rates and not performing intention-to-treat
analyses, attrition bias was judged as high in the remaining
four RCTs.**333%3¢ Risk of reporting bias was low in four
RCTs,****3¢ while in one study a high risk of selective
reporting has to be suspected®” and in one trial such bias
remained unclear.’’ Due to inadequate statistical methods
for all but one trial,34 a high risk of other bias has to be
suspected.

Assessment of Overall Effect Size
Headache Frequency. All 6 RCTs assessed headache
frequency post-intervention. While 5 trials assessed
frequency by using headache diaries during intervention
period, two trials used retrospective data.>* 37 One trial
provided no additional raw data upon request and was
therefore excluded from meta-analysis.>”

Separate analysis by headache types revealed a statistical
non-significant effect for migraine (3 RCTs; SMD = — 1.96;

95% CI—3.98 to 0.05; I* = 80.0%, 7° = 0.52, P < 0.01), while
the effect for tension-type headache (1 RCT; SMD = — 2.25;
95% CI —2.98 to 1.52) and mixed samples (1 RCT; SMD = —
1.59; 95% CI — 2.63 to — 0.56) turned to be statistically
significant.

Nevertheless, meta-analysis revealed a statistically signifi-
cant overall effect for yoga in comparison to usual care at post-
intervention measurement (5 RCTs; SMD =—1.97;95% CI —
2.75 to — 1.20; P = 63.0%, 7 = 0.25, P = 0.03) (Fig. 2).]>

Headache Duration. Headache duration was assessed by four
RCT.#73%37 All four studies used a headache diary to assess
headache duration during intervention period.

No statistically significant effect could be detected for mi-
graine if analyzed separately (2 RCTs; SMD =—1.03; 95% CI
—6.32 t0 4.27; > = 69.0%, 1* = 0.24, P = 0.07), whereas the
effects for tension-type headache (1 RCT; SMD = 2.18; 95%
CI - 2.90 to — 1.46) and mixed samples (1 RCT; SMD = —
1.71; 95% CI — 2.77 to — 0.66) turned to be statistically
significant.

Also for headache duration, a statistically significant overall
effect was found for yoga compared to usual care at post-
intervention (4 RCTs; SMD =—1.45;95% CI—2.54to—0.37,
P =69.0%, 7 = 0.33, P = 0.02) (Fig. 2).

Pain Intensity. Pain intensity was assessed by five of the
included studies.** 7 While three RCTs used a 100-mm visual
analogue scale,>>>*¢ one RCTs used an 11-point numeric
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Table 2 Risk of Bias Assessment

Author, year Bias

Random Allocation Blinding of Blinding of Incomplete Selective Other

sequence concealment participants outcome outcome data reporting bias

generation (selection bias)  and personnel  assessment (attrition bias)  (reporting

(selection bias) (performance (detection bias) bias)

bias)

Boroujeni et al. 201533 Low risk Unclear Unclear Unclear High risk High risk High risk
John et al. 2007** Low risk Unclear Unclear Unclear Low risk Low risk Unclear
Kiran et al. 2014%° High risk High risk High risk High risk High risk Low risk High risk
Kisan et al. 2014°° Unclear Unclear High risk High risk High risk Low risk High risk
Latha and High risk High risk Unclear Unclear Unclear Unclear High risk
Kallappan 19923 7
Sethi et al. 19812 Unclear Unclear Unclear Unclear High risk Low risk High risk

rating scale.”*

Four RCTs assessed pain intensity via headache

diary during intervention period. However, one study used
retrospective data to assess pain intensity.”’

If analyzed separately, no statistically significant effect was
found for migraine (3 RCTs; SMD =—3.00; 95% CI - 8.19 to

2.19;P=

96.0%, 77 = 4.20, P < 0.01). However, a statistically

significant effect was found for tension-type headache (1 RCT;

SMD =

(1 RCT; SMD = —2.14; 95% CI — 3.29 to — 0.99).
The overall effect for yoga in comparison to usual care
at post-intervention turned also to be statistically

A Meta-analysis on headache frequency

= 6.15; 95% CI — 7.53 to — 4.77) and mixed samples

Experimental Control Standardised Mean Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (random)
Migraine {
Boroujeni et al. 2015 15 227149 15 509 2.98 [ -1.16[-1.95; -0.38] 19.2%
John et al. 2007 32 456 1.79 3310.182.14 —+—{ 21.0%
Kisan et al. 2014 47 1.80 1.50 37 5.20 2.10 L2 24.7%
Random effects model 94 85 ——_—
Hartung-Knap method -1.96[-3. 98 0 05] 64. 9%
Heterogeneity: /= 80%, T2= 0.5164 , p< 0.01
Tension-type-headache
Kiran et al. 2014 30 0.530.78 20 3.752.02 i -2.25[-2.98; -1.52] 20.3%
Random effects model 30 20 —= -2.25[-2.98; -1.52] -
Hartung-Knapp method - -2.25[-2.98; -1.52]  20.3%
Heterogeneity: not applicable
Mixed sample
Latha et al. 1992 10 -8.00 4.21 10 -1.00 4.21 T -1.59[-2.63; -0.56] 14.9%
Random effects model 10 10 —— -1.59[-2.63; -0.56] -
Hartung-Knapp method —~— -1.59[-2.63; -0.56] 14.9%
Heterogeneity: not applicable
Random effects model 134 115 - -2.00[-2.52; -1.42] -
Hartung-! Knapp memod — -1.97[-2.75; -1.20]  100.0%
Heterogeneity: I1°= 63%, i 2202452, p = 0.03
Residual heterogeneity:/>= 80%, p < 0.01 3 2101 2 3
Favours Yoga  Favours Control
(o Meta-analysis on pain intensity
Experimental Control Standardised Mean Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (random)
Migraine
Boroujeni et al. 2015 15 527209 15 6.73 241 - -0.63 [-1.37; 0.11] 20.6%
John et al. 2007 32 464072 33 7.81087 ¥ -3.92 [-4.76; -3.07]  20.4%
Kisan et al. 2014 30 203130 30 773120 ey -4.50 [-5.47;-3.52]  20.1%
Random effects model 77 78 -2.64 [-5.37; -0.63] -
Hartung-Knap me!hod -3.00 [-8.19; 2.19] 61.2%
Heterogeneity:/“= 96%, 7 = 4.1971, p < 0.01
Tension-type-headache
Kiran et al. 2014 30 033048 20 3.33048 T 19.1%
Random effects model 30 20 - -
Hartung-Knapp method - 19.1%
Heterogeneity: not applicable
Mixed sample
Latha et al. 1992 10 -17.00 760 10 0.00 7.60 . 19.7%
Random effects model 10 10 - -
Hartung-Knapp method = 19.7%
Heterogeneity: not applicable
Random effects model 117 108 —— -2.91[-5.30; -1.57] -
Hartung-Knapp method — —— -343[6.08;-0.78] 100.0%
Heterogeneity: 1= 95%, r =4.2490,p < 0.01
Residual heterogeneity: /2= 96% , p < 0.01 6 4 20 2 4 6
Favours Yoga Favours Control

significant (5 RCTs; SMD = — 3.43; 95% CI — 6.08 to
- 0.78; * = 95.0%, 7 = 4.25, P < 0.01) (Fig. 2).

Headache Impact. Three of the included trials assessed
headache impact. Two RCTs used the headache impact test
(HIT-6),>*3® while one study used a quotient of headache
frequency and pain intensity.>

Also for headache impact, a separate analysis revealed
a statistical non-significant effect for migraine (2 RCTs;
SMD = —4.63; 95% CI — 48.70 to 39.45; I’ = 98.0%, 7°
= 23.66, P < 0.01). For tension-type headache, the effect

b Meta-analysis on headache duration

Experimental Control Standardised Mean Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (random)
Migraine i
Boroujeni et al. 2015 15 140051 15 1.820.87 e o -0.57 [-1.31; 0.16] 25.5%
John et al. 2007 32 478 1.01 33 6.421.27 . -1.41 [-1.96; -0.86] 29.4%
Random effects model 47 48 ——_— -1.11 [-1.85; -0.21] -
Hartung-Knapp method -1.03 [6.32; 4.27]  55.0%
Heterogeneity: /°= 69% ,T°= 0.2413 , p = 0.07
Tension-type-headache
Kiran et al. 2014 30 0.29 063 20 4.25273 -2.18 [-2.90; -1.46] 25.8%
Random effects model 30 20 —— -2.18 [-2.90; -1.46] -
Hartung-Knapp method — -2.18 [-2.90; -1.46] 25.8%
Heterogeneity: not applicable
Mixed sample
Latha et al. 1992 10 -8.00 447 10 0.00 4.47 1.71 [-2.77; -0.66] 19.3%
Random effects model 10 10 ———— 1.71 [-2.77; -0.66]
Hartung-Knapp method ———— 1.71 [-2.77; -0.66] 19.. 3%
Heterogeneity: not applicable
Random effects model 87 78 —— -1.43 [-2.13; -0.78] -
Hartung-| Knapp method —— -1.45 [-2.54; -0.37] 100.0%
Heterogeneity: %= 69%, T =0.3260, p=0.02
Residual heterogeneity: 12=69%, p =0.07 2 -1 0 1 2

Favours Yoga  Favours Control

d Meta-analysis on headache impact

Experimental Control Standardised Mean Weight

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (random)
Migraine

Boroujeni et al. 2015 15 55.67 8.15 15 64.36 5.85 - -1.19 [-1.98;-0.41] 33.7%
Kisan et al. 2014 30 38.90 220 30 68.60 4.60 -8.13 [-9.72;-6.54] 32.5%
Random effects model 45 45 -2.56 [-11.42; 2.17] -
Hartung-Knapp method -4.63 [-48.70; 39.45]  66.2%
Heterogeneity: 1°= 98%, T° = 23.6624, p < 0.01

Tension-type-headache

Kiran et al. 2014 30 0.530.78 20 18.55 13.72 Ld -2.05 [-2.75; -1.35] 33. 8%
Random effects model 30 > 2.05 [-2.75; -1.35]
Hartung-Knapp method > -2.05 [-2.75; -1.35] 33. B%
Heterogeneity: not applicable H

Random effects model 75 65 - -2.30 [-7.97; 0.49] -
Harlung-Knapp method — -3.74 [-13.08; 5.60] 100.0%
Heterogeneity: 1 *= 97%, r =13.6529, p < 0.01

Residual heterogeneity: /= 98% p < 0.01 -5 0

Favours Yoga

5
Favours Control

Figure 2 Meta-analysis of a headache frequency, b headache duration, ¢ pain intensity, and d headache impact at post-intervention.
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turned to be statistically significant (1 RCT; SMD = —
2.05; 95% CI — 2.75 to — 1.35).

For headache impact, meta-analysis revealed no statistically
significant overall effect at post-intervention (3 RCTs; SMD =
—3.74; 95% CI - 13.08 to 5.60; I* = 97.0%, 7 = 13.65, P <
0.01) (Fig. 2).

Quality of Evidence

For all measured outcomes and all separately analyzed head-
ache types, the quality of evidence was downgraded to very
low because of high likelihood of bias, serious limitations of
the study quality, unexplained heterogeneity, and imprecision
of results (Table 3).

Safety and Adherence

None of the included RCTs neither report occurrence (or
absence) of adverse events nor discussed reasons for drop-
outs. Furthermore, none of the trials presented any data of
adherence to the intervention or of practicing yoga after class.

DISCUSSION
Summary of Evidence

While overall effects revealed evidence that yoga can reduce
headache frequency, headache duration, and pain intensity in
chronic and episodic headache patients at post-intervention,
the evaluation for the different headache types showed incon-
clusive evidence. For migraine patients, no statistically signif-
icant effects were detected for all outcomes. However, patients
with tension-type headache reported significant effects for all
observed outcomes, whereas no statistically significant effects
for headache impact were found. It should be noted that the
results for tension-type headache and mixed samples are based

on one study only. Since none of the included studies per-
formed follow-up assessments, no long-term effects could be
detected.

In addition, the separate evaluation revealed significant
differences between the two estimators used. While in the
overall analysis the Knapp—Hartung estimator and the
DerSimonian—Laird estimator differed only by the width of
their confidence intervals, for migraine analysis the
DerSimonian—Laird estimator produced statistically signifi-
cant effects for headache frequency, headache duration, and
pain intensity compared to the Knapp—Hartung estimator.

However, due to the low number of included studies, the
relatively small overall population, high statistical heteroge-
neity, and the associated uncertainty in the parameter of esti-
mation, the results of the Knapp—Hartung corrected estimator
should be considered more reliable.

Since none of the included RCTs reported about occurrence
(or absence) of adverse events as well as the attendance to the
yoga class, no statement about safety and adherence can be
made so far.

Agreements with Prior Systematic Reviews

To the best of our knowledge, this is the first meta-analysis to
investigate the effects of yoga on chronic or episodic head-
aches. However, the results found coincide with other meta-
analyses that have investigated the effects of yoga on various
pain disorders. For example, a recently published Cochrane
Review showed that yoga reduces the intensity of pain in
patients with chronic low back pain if compared to standard
treatment.'” Similar results were observed in patients with
neck pain.*® Furthermore, yoga seems to be superior to non-
movement oriented mindfulness-based methods. For example,
no pain-reducing effects, or only very low pain-reducing ef-
fects, had been demonstrated for MBSR in headaches and
chronic low back pain.***°

Table 3 Detailed Quality of Evidence Ratings According to GRADE

Headache type = Outcome Limitations of the  Inconsistency Indirectness  Imprecision Risk of Quality of evidence
study quality publication bias  (GRADE)

TTH Frequency  Very serious n/a None Serious n/a @ooo very low'*
Duration Very serious n/a None Serious n/a @ooo very low"
Intensity Very serious n/a None Serious n/a ®ooo very low’
Impact Very serious n/a None Serious n/a @ooo very low!*

Migraine Frequency  Very serious Serious None Serious n/a @ooo very low §
Duration Very serious Serious None Serious n/a @ooo very low!Hs
Intensity Very serious Serious None Serious n/a @ooo very low!+s
Impact Very serious Serious None Serious n/a @ooo very lowH?

Mixed sample Frequency  Very serious n/a None Serious n/a @ooo very low'
Duration Very serious n/a None Serious n/a @ooo very low'”
Intensity Very serious n/a None Serious s n/a @®ooo very low’*
Impact Very serious n/a None Serious n/a @ooo very low"

n/a = because only one study was included in meta-analysis

*Downgraded one level because of study limitations (overall unclear or high risk of bias)
FDowngraded two levels because of study limitations (overall unclear or high risk of bias)

ZDowngraded one level because of imprecision (confidence interval includes negligible or no effects or fewer than 250 participants were included in total)

SDowngraded one level because of inconsistency (significant heterogeneity or no replication of the results)

1Downgraded one level because of indirectness
*Downgraded one level because of a probably high risk of publication bias
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Limitations and Quality of Evidence

However, the displayed results are afflicted by several limita-
tions. Firstly, all included RCTs are from poor methodological
quality. Only two trials reported about an adequate randomi-
zation,>>** while in all RCTs allocation concealment has to be
suspected as biased. Furthermore, all included trials used
unsuitable statistical methods to evaluate between-group dif-
ferences after a therapeutically intervention. Therefore, the
quality of evidence was downgraded for all outcomes to very
low.

Secondly, as all but one study were conducted in India the
external validity of the results is limited. In this context, a
recent overview found that RCTs on yoga that are conducted
in India have about 25 times the odds of reaching positive
conclusions as those conducted elsewhere.*' This may be due
to the fact that yoga as an indigenous practice is part of the
Indian spiritual and philosophical tradition and might thus
induce larger unspecific effects than in other countries. More-
over, Indian yoga interventions often are much more intense
than interventions in the western world.

Thirdly, none of the included RCTs reported about medica-
tion use. Different medication use among the participants
might be a source for heterogeneity. Baseline differences must
be taken into account, as well as a possible reduction in
medication intake as a result of the treatment.

Fourthly, the study periods vary between the individual
studies and thus also the time of the post-intervention mea-
surement. Especially in the case of pain disorders and move-
ment interventions, it cannot be ruled out that the influence of
the intervention may increase over time. For this reason, it has
to be expected that the effects of the included studies are
influenced by their intervention length. This can further com-
plicate the interpretation of the available results.

Fifthly, while all included studies describe that they adhered
to the ICHD-III diagnostic guidelines when including patients,
baseline study data indicate that both chronic and episodic
headache patients were included. Although this has positive
effects on the generalizability of the results, it in turn influ-
ences their heterogeneity and interpretability.

Implications for Further Research

Firstly, to determine long-term effects follow-up assessments
with different time periods are urgently needed. Investigating
long-term effects can help to uncover different progressions.
This in turn may help to determine the optimal length of yoga
interventions and the utility of practicing yoga at home.

Secondly, none of the included RCTs reported about adher-
ence. To determine whether or not adherence and home prac-
ticing during intervention has an influence on the study effect,
further trials should assess and report about both aspects.

Thirdly, also none of the included articles reported about
occurrence (or absence) of adverse events. Since safety is
crucial for the evaluation of therapies, future studies should
address this aspect more accurate.

Fourthly, future RCTs should directly compare yoga with
other mindfulness-based methods to investigate the potential
benefits of yoga in the treatment of pain patients as described
above.

Conclusions

Despite the aforementioned limitations, this systematic review
found preliminary evidence of short-term efficacy of yoga in
improving headache frequency, headache duration, and pain
intensity, mainly in patients suffering from tension-type head-
aches. No effects were found for patients suffering from mi-
graine. However, the low number of included studies, the
relatively small overall population, high clinical and statistical
heterogeneity, and the poor methodological quality of the
included RCTs have to be taken into account and downgrade
the quality of found evidence. Further high-quality trials with
larger sample sizes and long-term measurements are needed
before concrete recommendations for yoga in headaches can
be made.
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