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ORIGINAL ARTICLE

Physical therapy in tension-type headache:

a systematic review of randomized
controlled trials

Adnan Ahmed Badahdah?!, Majed Hassan Alahmadi?, Gharam Abdulaziz
Alahmadi®*, Mohamad Bassel Dahha3, Amal Abdullah Alzahrani*, Ahad A.
Alkenani®, Yazeed Abdulrahman Algahtani®, Khalid M. Alrashidi’, Nourah
Ali Alghtani®, Amjad Adel Alosaimi®, Bashayer N. Alkorbi*°

ABSTRACT

adjunctive intervention.

tigating the effect of physiotherapy on TTH were included.

minor and transient. No serious complications were associated with the physical therapy interventions.

high-quality randomized controlled trials with extended follow-up.

Keywords: Headache, tension-type headache, physical therapy, physiotherapy, manual therapy.

Background: Tension-type headache (TTH) is the most prevalent neurological disorder globally, affecting over
2 billion individuals and posing a substantial public health and socioeconomic burden. Although pharmaco-
logical treatments, such as non-steroidal anti-inflammatory drugs, offer symptomatic relief, concerns regard-
ing long-term efficacy and medication overuse have driven interest in physical therapy as an alternative or

Methods: In line with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines,
a systematic search from inception to December 2024 was conducted in the following electronic databases:
PubMed, Google Scholar, Web of Science, the Cochrane Library, and DOAJ. Randomized controlled trials inves-

Results: Fifty-one randomized controlled trials involving 3,404 participants were included in this review. The stud-
ies investigated various physical therapy interventions, including manual therapy, therapeutic exercise, and mul-
timodal approaches. The majority of the included studies demonstrated statistically significant improvements in
headache intensity, frequency, and duration compared to control groups. Adverse events, when reported, were

Conclusion: Physical therapy interventions can be safe with minimal adverse effects in managing patients with
TTH. Various physical therapy interventions are effective in reducing pain intensity, frequency, and duration of
TTH, both chronic and episodic. However, the lack of long-term outcome data highlights the need for future

J

Introduction disorders. However, methodological discrepancies
across studies have resulted in substantial variability 44

Tension-type headache (TTH) is the most prevalent
neurological disorder worldwide, affecting over 2 billion
individuals [1]. It ranks as the second leading cause of

chronic disease and disability, underscoring its significant Correspondence to: Gharam Abdulaziz Alahmadi
public health burden [2,3]. Beyond its clinical impact, *College of Medicine, Ibn Sina National College, Jeddah,
TTH imposes considerable socioeconomic consequences, Saudi Arabia.
as it contributes to reducing work efficiency due to Email: gharamalahmadi57 @gmail.com
absenteeism and presenteeism, ultimately diminishing Full list of author information is available at the end of
productivity [2]. the article.
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in prevalence estimates, creating uncertainty regarding
regional differences and trends over time [3]. Given the
high global burden of TTH, understanding its underlying
pathophysiology and optimizing treatment approaches
are critical to improving patient outcomes.

TTH is a multifactorial disorder involving cranial
and cervical muscle tension, psychological stress,
and central sensitization [4]. Among individuals with
chronic headache, sleep disturbances such as insomnia
are frequently reported, with studies suggesting a
bidirectional relationship between sleep dysfunction
and headache severity [5]. The complex interplay of
musculoskeletal, neurological, and behavioral factors in
TTH necessitates a comprehensive approach to treatment
that goes beyond symptomatic relief.

The primary pharmacological treatment for TTH involves
simple analgesics and non-steroidal anti-inflammatory
drugs, with ibuprofen (400 mg) and aspirin (1,000 mg)
being widely recommended due to their efficacy and
safety profile. However, reliance on pharmacotherapy
raises concerns regarding medication overuse headache,
potential side effects, and limited effectiveness in chronic
cases. Consequently, there has been increasing interest in
non-pharmacological interventions, particularly physical
therapy, as an alternative or adjunct to pharmacological
management.

Unlike pharmacological treatments that primarily provide
temporary symptomatic relief, physical therapy directly
addresses the musculoskeletal dysfunctions contributing
to TTH. Manual therapy techniques, such as trigger point
release therapy, suboccipital inhibitory pressure, and
instrument-assisted soft tissue mobilization, aim to reduce
muscle tension, restore cervical mobility, and alleviate
myofascial pain. Acupuncture-based therapies, including
dry needling, target neuromuscular sensitization and pain
modulation. In addition, structured exercise programs,
such as aerobic exercise and deep breathing exercises,
enhance muscular flexibility and reduce physiological
stress responses.

Despite promising findings, the efficacy of physical
therapy for TTH remains uncertain due to variability in
treatment protocols, differences in outcome measures,
and a lack of long-term follow-up studies. Furthermore,
comparative analyses assessing the relative effectiveness
of different physical therapy techniques are limited.
Addressing these gaps is essential to establishing
evidence-based guidelines for integrating physical
therapy into standard TTH management.

In this study, we aim to evaluate the effectiveness
of physical therapy in reducing headache intensity,
frequency, and duration in adults diagnosed with TTH.

Methods

Search strategy

This review followed the Preferred Reporting Items
for Systematic Review and Meta-Analysis Statement
(PRISMA 2020) Page et al. [6]. A systematic search
was performed in several databases, including PubMed,
Google Scholar, Web of Science, the Cochrane Library,

and DOAJ, using a combination of keywords (tension-
type headache OR tension headache OR TTH) AND
(physical therapy OR physiotherapy OR physical
treatment OR physical exercises OR physical therapy
interventions OR physical therapy modalities). This
review was prospectively registered in the International
Prospective ~ Register ~of  Systematic  Reviews
(PROSPERO; registration ID: CRD42024561923).

Study selection and eligibility criteria

Two independent reviewers performed a literature
search in several databases from inception to December
2024. The search was limited to the English language,
and only studies with primary data were included. The
combination of keywords used was: (tension-type
headache OR tension headache OR TTH) AND (physical
therapy OR physiotherapy OR physical treatment OR
physical exercises OR physical therapy interventions
OR physical therapy modalities). The studies have been
evaluated using a two-level assessment approach. Level
1 screening included titles and abstracts of retrieved
records. The complete text of all potentially eligible
citations was obtained and reviewed for final eligibility.
All studies were screened based on the specified eligibility
criteria outlined below. Studies that met the following
criteria were included in this meta-analysis: (i) studies
published without time frame limitations; (ii) studies in
the English language; (iii) the review included studies
with adult patients above 18 who were diagnosed with
TTH; and (iv) the included studies reported outcomes of
interest relevant to the clinical questions and included
randomized controlled trials (RCTs) only.

Data extraction

Two independent reviewers extracted data from
acceptable studies, including authors, study design,
mean age, sex, sample size, number of sessions, and
follow-up period, into a tested Excel spreadsheet. The
two examiners cross-checked and verified the extraction
sheet to eliminate errors and ensure the data’s integrity.

Bias assessment

We performed a quality assessment for 51 studies.
Following the ROB-2 Quality Assessment Tool
guidelines Sterne et al. [7], 23 studies were considered to
have good quality (low risk of bias). However, 28 studies
were considered to have moderate quality (moderate risk
of bias) due to some concerns in different domains, like
the randomization process, deviations from the intended
intervention, and missing data.

Results

Study selection and characteristics

The initial search yielded 1,923 potential articles. After
screening titles and abstracts, 1,630 full-text articles
were assessed for eligibility. Ultimately, 51 randomized
controlled trials met the inclusion criteria (Figure 1).
These studies included a total of 3,404 participants, aged
between 20 and 55 years (Table 1). The sample consisted
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Records removed before the
screening:

Figure 1. PRISMA flow diagram of study selection for the included studies in the systematic review.

predominantly of females (approximately 70% of
participants) diagnosed with either chronic tension-type
headache or episodic tension-type headache (Table 2).

Risk of bias assessment

The methodological quality of the included studies
varied. Random sequence generation and allocation
concealment were adequately reported in approximately
60% of the trials. Blinding of participants and therapists
was a common challenge due to the nature of physical
therapy interventions; however, blinding of outcome
assessors was maintained in the majority of high-quality
studies (Figure 2).

Efficacy of interventions

The included studies utilized a wide range of physical
therapy interventions. Manual therapy (including
suboccipital release and spinal manipulation) was
the most common modality, appearing in 15 studies,
followed by therapeutic exercises (craniocervical
strengthening and aerobic training) in 12 studies. Other

interventions included acupuncture, dry needling, and
electrotherapy. Multimodal physical therapy programs,
combining manual techniques with exercise, were
evaluated in 14 studies. Across the 51 studies, physical
therapy consistently resulted in significant reductions in
headache frequency, intensity, and duration compared to
control or placebo groups. Manual therapy techniques
showed immediate improvements in pain pressure
thresholds, while therapeutic exercises demonstrated
long-term benefits, particularly in reducing headache
frequency (Table 3).

Adverse events

Safety data were explicitly reported in 38 of the 51
studies. Generally, physical therapy interventions were
well-tolerated. Reported adverse events were mild and
transient, including post-treatment muscle soreness,
temporary fatigue, and minor bruising (primarily
associated with dry needling). No serious or life-
threatening adverse events were recorded in any of the
included trials (Table 4).

181
182
183
184
185
186
187
188
189
190
191

192

193
194
195
196
197
198
199
200



panunuo)

(uawi )
sleak | ‘uswom [81L]1e
IN/N /N /N 29 /N AN i N/N /N /N W/N | 60L F 66| 29)9. 6l 6l 10¥ | 19 zedoT-1ds3
(Y01 (9z'¢
as) .w (ov'L as) sieak 8Ly
/B §9°¥Z as) w/by €L°¢¢ as) sieak 10Y
/N uesi | L€z uespy /N /N /N /N /N /N /N uesy | 29'9¢ uespy 0¢ Gl Gl | pung-sbuis | [21] e e pees
(¥6'6
as) sieakh (16721 10
0L°¢e as) sieshk pulg-|buts [o1]
/N /N /N Ge 6l 9l S L 14 /N uesy | Gp'/€ uespy (014 0z 0z [olleled ‘e 1o llewey
(sdnob
anoy
(601 (zooL ssouoe
as) | as) sieak (e¢L| dnoib 10y ‘papullq
sieak 8G' LY as) sieah Jad -9|Buis [gL e
/N /N /N 8z L A vl 8 z 6'6€ ues\ | y2'ey uesN | 61) 92 6l 6l ‘leuojoed | 3o zado-1ds3
sieah
9e'e 66°LF s1eak 71l
WN | Fevez| evreFLlve /N /N /N /N /N /N /N €.°0€| 0£'6 F 18°GE e Gl 9l 10Y ‘e 1o weysy
sieak
05°LF
8Ly
:gdnoig
® pue sieak
9 :gdnoin :gdnoig ISLLF sieak 11 :gdnoig [1] uoox
/N /N /N A pue g 9 9l pue 9 g /N 126V | 28 LFELOY €e pue || L 10y pue uomy|
sieak
€8T 60V
9 :ednoig
6l:gdnoio :ednoi pue sieah sieak Gz :gdnoi [zL] e
/N /N IN/N 19 pue |z 1z 6l pue / 9 WN |[88FLer| +v0LFS0H 08 pue ‘gz 1z 10y 1o Braquepog
sieak sleak [1] e
/N /N /N 1z (o] L S € 4 /N 6 F8¢ Ll ¥6€ 9z €l €l 10y 19 IpeWEyYO||
10y papuliq
sieak -19A18sq0
(9z—22) 44" sieak pue -jusied [o1]
AN vz | (Lz-12) ve 1ze | (%62) 851 (%82) €91 /N /N /N /N ¥68¢| VLLFT6E 601 002 60z | uspusoninpy ‘[e }o saupug
sleak sleak 10¥ dnosb
€8F09¢ 9LF/.9¢ -|o|esed
/N /N /N 68 | (%S9 vv | (%E19) Iv /N NN /N /N 091 08 08 | ‘pung-eignoa | I[el e 10 PN
€601 [g] e
/N /N /N ot} 62 9z g L v | -+sL6v /N /N 09 0¢ 0¢ 10y | 10 Buodeweq

(loi3u0))  (yusuneasy) (los3uo)  (3usuneasy) (lonuod)  (3usuneasy) (lonuod)  (3usuneasy) (1o3u09) (quawyeauy)
Z dnoug } dnoug ¢ dnoug | dnoug Z dnoug | dnoug ¢ dnoug | dnoug Z dnoug } dnoug

A1unod “aeak
(zw/Bx) INg (%) N dlewa ‘xag (%) N d1eN ‘xas aby az|s s|dweg ‘aweu Joyjny

'$211511210040Y2 ,S3IpNIS aY | T 3|quL



panunuo)

(1ou09)
¢ dnoug

(3uawyeauy)
1 dnoug

(zw/Bx) INg

lejol

(1o3u02)
Z dnoug

(yuawyeau})
| dnoug

(%) N sleway ‘xag

lejoL

(1ou02)
Z dnoug

(yuawyeauy)
} dnoug

(%) N alel ‘xes

(1o3u02)
Z dnoug

(yuawyeauy)
| dnoug

aby

lejol

(1ou02)
Z dnoug

(3uswyeauy)
| dnoug

ozis o|dweg

w
VoA Lwi/By sieak sieak
W/N A4 9CF8€EC A/N A/N /N /N /N /N WN|¥6F0Ly | 6GLF96E Ge Ll 8l 10 [gz] ed
(9gz (lze
¥as) Fas) (osz
sieak 29'0z | ¥as) €z 0e [ez] ‘le e
/N /N /N 8 € 0S 89 [474 9¢ Zy'0z | obe uesw abe uesw Zsl 9. 9. 10Y | UOOIBIN-ZateAlyY
sieak
88zl sieak
F60°6€ 897l | siesh G/ 0L
obe FYYLY FG6.1€ 10¥ papuq [22] '1ere
/N /N /N vz N WN 8 W/N W/N | uesw | obeuesw |  sbe uesw ze 9l 9l -olbuis | ouejieg-nuopy
(8261%) | (9z'9L¥) loz]
sleak sleak (L¥'SLF) ‘le jo ealeg
N/N /N N/N 29 Le 1€ 124 cl 4 Ge'8e 6v'6¢ | sieak gz'¢ 98 994 (944 10d -se||lueqed
Zw/Bs
€9z NG | cw/Bd L'vT SIEE [5z] ey
A/N uesiy ‘INg uesiy 4 L oL 14 3 € /N 29 sieak g'gy 14 cl €l 10d Saue|-zalad
slealkg/’|
FJ212 sieak
obe | €6'L ¥ L2°02 [vel
/N /N /N 6l 6 ol L 9 [*] /N uesw :abe uesw (0% Sl Sl 10 ‘e 1@ biyeys
41" 10¥ [ez] ey
IN/N NN IN/N AN (09) LS (5'€9) 5 IN/N (ov) ve (59v) 6€ W/N | FL191L°9Y | LOLFLTVY 691 g8 ¥8 | ennoadsoid | ueipueyoidon
€9l [cel e
/N /N A/N 0¢ Sl Sl /N /N /N /N FEC6C | ¥9L F90°GC 0¢ Sl Sl 10 1o JejlulessoH
[ely [esluljo
10y
‘anusonINW [zl
/N /N /N ze /N /N 6 /N /N /N 65-02 £9-0Z z8 N4 v | ‘onewbeid | |eje uansed
W
BY0GF
b zA%e) sieak
dnoig r'SFOEY 2} (loyuo))
2w 2w Yo [<¥e) 10 dnoig 0 dnoig
B | /BNZ9F 2W/By dnoig dnoig sieak sieak sieak 22
L'SF 8'vc g 6GF.LVC 14 8:d VGF|CSFL VY 9GFLEY (94w-Lan ¢¢ | 10d papuliq
9ve dnoig 1y dnolg 9¢ :gdnoig | g} vy dnoig 0z dnou / 'y dnoig 8'ch :g dnoig 1y dnoig 9G g dnoig | :(Y4W-LQ) VY dnoi -9|buis [oz] eyswily
W sieak
/8% 0°€F LCLF 14
61 d 2W/B (%0'%8) 8'0v:d sieak {(pauIquioD)
dnoig VeFLYC lz:a dnoig | 6°0L F1'8€ @ dnoig
W W :g dnoig dnoi (%0%2) (%0'91) ¥ (%0°92) sieak :g dnoio gz €¢ :(anssy
By | ByeeF 2w/By (%0°08) | 21 :gdnoin :g dnoig 9 :g dnoig sleak OLLF sleak :(uonezijigow }0s) g dnoio 10¥ paseq [61]
zeF| Lge:o| oeFese| (%t08) 02 :0 (%€e€8) | (%9'6L) | (%0°02) § (%L9L) | ST v'6€:0 | 02LFS0F [einaN) ve -ogeoe|d | ‘e e sejoien
062 dnoig 1y dnoio 8/ dnou 02 v dnoi 6l 10 dnoig ¥ 1y dnoig 1'6€ dnoig 'y dnoig 16 o dnoig | :(ogaoe|d) v dnoso | ‘purg-sjgnoq -jnbBesa

Anunos “aeak
‘aweu Joyjny




panuiuo)

(1ou09)
Z dnoug

(3uawyeauy)
} dnoug

(w/6%) 1ng

(lonuo?)
¢ dnoig

(yuaweauy)
} dnoug

(%) N ajeway ‘xog

(1o3u0)
Z dnoug

(yuawyeauy)
} dnoug

(%) N @1eN ‘XaS

(1o3u0)
Z dnoug

(yuawyeauy)
} dnoug

aby

(1ou0)
Z dnoig

(quawyeauy)
| dnoug

az|s a|jdwesg

uBisap
Apmg

(@ (85 [t uoss|IN
/N N NN 6 9z foré 9z L Gl | -02)s8¢ -0z) 8¢ | (6S-22) L€ G 8¢ 1€ 10 pue anog
(€9-v2) (6S [op]
/N /N /N €e 4 6l Gl (o] S 6vy | -62)89v | (€9-¥2) 6'cY 214 74 74 104 e 3o jj210L.
(971)
IN/N IN/N IN/N 8¢ (¥4 A e i Ll /N zer | (8€l)6Ly 69 Ge e 10 | [6€] [e10 181
[g€l
IN/N AN /N /N 69 18 /N /N aewsy ||y W/N | (2'6) 92F (9'9) 861 9Ll 69 1S 10Y ‘e 3o suury
odsoe(d
0zl 1o} 1z ‘181 [2€]
/N /N /N /N 568 z'88 /N /N /N /N FlLze| ozLFLCe 29 Hem |z abessew 10} 0z 10Y | ‘el eyseiop
[ely [eotulo
J9A0SS0ID
‘pa||04ju0d
-weys
‘papulg
/N IN/N /N [°14 €l el vl . . W/N | (61)S LY (1) 9zy ov 0z 0z -oipuis | [9¢] e 10 anx
[sel
74 74 74 €e Gl 8l L 9 ] su 9¢ €e 44 1z ford 104 | ‘leo usspepy
/N AN /N 62 A 4" 8 € S su (o4 7 L0v 1€ 0z Ll 109 | [vel 1ee tluey
[e€] seon pue
AN /N /N NN /N /N /N /N /N G8'GY vey £8y 18 zy 8¢ 10y | usnoxen3 uep
(G981
:abuey)
sieak
9/°6€ [eel
:obe ‘[e 18 (zowo9)
/N /N /N 89 /N /N 9l /N /N uespyy /N /N 78 44 29 10y ejuojuy
Zw sieak
BT Y Zw/by ol sieak [1el e
AN FT¥C 6'CFV YT ze %G Sl %58 LL | %0z 8 %S G %Sl € /N FLOP| ZZLF6EE (04 0z 0z 10Y | 18 BIBA-UIEN
sieak
0S'L¥FLLVE
sieak | JIND ‘ sieahk 1 dnoib
00'LL ¥ 8L F [BOI1AID ‘¢, dnoub
/N /N /N 8l S €l ford 8 Gl /N Z9Zy | 00°GE LINL R4 €l | feinqipuewoiodwal 10y | [og] lee 104D
sleak
w 1€ 8% sleak
6% 1€°12 GG'6 F
9€'9 w :obe 9¢'/2 sleak 10Y dnosb
F| /Brgs. /By ueaw obe | €,'9F6€°L2 -[o|jesed [62] '|e
eece| FLllze|eesFsvee GG 62 9z Ll . ol 230} uesw | :obe ueaw zL 9¢ 9¢ | ‘ennosdsold | 3o uemeyoleyd

Anunos ‘yeak
‘aweu Joyiny




panunuo)

(¥s 10Y ogaoed [ps] e
/N /N /N ov 0z 0z (o] S S W/N| -92) 98¢ | (25-62)¢e 0S o4 Gz | ‘pungejbuis | 19 IpIyeysauql
'L [ea]
IA/N /N /N /N /N /N IA/N /N /N /N ¥929¢| 98F99./¢ 0¢ Gl Sl 10¥ | ‘le e Lequeyo
7’8
¥009¢ =
ol = v = X3JINS ‘€€'8
XJINS ‘LL= X3INS ‘€ = 6601 ¥099¢ = Gl=X3INS
IN/N /N IN/N e 0L | dnoib NS ol ¢| dnoib NS /N ¥,06¢ | dnoib NS e Gl ‘GL=dnosb INS 104 | [es]lleyeouyd
10Y
-IajusoNw [16] e
/N /N /N /N /N /N /N /N /N WN | S9F0ey| LvlLF8VS 44 74 0Z | pung-s|buisyy | 3o sipnobiosg
10d
‘aljuaonnw
‘anoadsoud
‘pullq [os] ‘e
IN/N /N /N AN AN AN /N /N AN WN/N|S9F0Ch| LvLF8vs a4 74 0z -olbuis v | 1o sipnobiosn
10y ubisap [67]
/N /N /N Gl 8 . 6 12 S /N LWLy 9l'er 74 zl 4’ [elered ‘[e 30 Lepyzy
€Ll v9'0L 10y ‘pepuliq [8v] ‘I8
/N AN AN 6. 8¢ (R4 €z €l 0l /N FLVOV ¥69.€ 70l 25 s -9lbuis | 1o zedo-1ds3
oLLL zZe0lL [2%] uoox
/N /N /N Gl 8 . Gl L 8 /N F/28¢ F66.€ 0g Gl Gl 10y pue uomy|
dnoig dnoig
Jvio 9y 3V 104987/
F0l°/2 F029¢
‘dnolb ‘dnolb (0z =
LLe | Lvgior9g €56 1vg 1o} u) esi019x® dlqoise [ov] texeg
W/N | F996e Fle/2 /N /N /N /N /N /N /N ¥006€ G6F9Ch 09 0z ‘(0z =u) 1ve 10y pue japes
9ZF6'12 0'8FL0E
=g dnoig 1L = [ = g dnoig ‘(g dnoub)
ze| ‘ecFlee g dnoi ‘6 g dnoio ‘p ‘T8FGEE pue(y dnoub) [S¥]
/N F6€C =y dnoio 8z 8 =y dnoi L ¥ =y dnoio W/N | g9FG2e =y dnoio S Sl dnoib yoes 1o} G| 104 ‘e 1@ wnio)
(7]
(0'1) (9z°91) (17'g1) ‘e }o ealeg
/N €8¢z | (L1'2)80%C 18 8z 62 44 L L /N 6E°6€ ST L€ z8 R4 R4 10y -se|lueqe
Apnys
pulig-s|gnop [ev] e
AN /N /N /N /N /N AN /N | selewsy e W/N| 0LF622| 9LLF¥82 0€ Gl Gl | ‘peziwopuey [ 3o wninyesey
TLF99¢=
g dnoib ui g dnoib g dnoig (g dnoub) 41dS
6 'VdNOYD u9'vy VLFOLE= ‘(v dnoub) s30s
W/N /N WN 62 ol NI O} 9l G| dnosburg WN |97 F9se v dnoig Sv Gl [ dnoibyoesuojgL | 10N Ieleled [ev] peweH

(lonuo09)  (yuswieasy) (lo3uo)  (yusweauy) (lonuog)  (3usuneasy) (lo3uo9)  (yuauneaiy) (1o3u09) (Jusuneauy)
|lejol  z dnoug } dnoug ¢ dnoug | dnoug ¢ dnoug | dnoug lejol  z dnoug | dnoug Z dnoug | dnoug

uBisep  Aniunoo ‘eak
(zw/6%) 1ng (%) N eleway ‘xag (%) N a1e ‘xas aby az|s a|dwesg Apnyg  ‘aweu Joyny




panunuo)

yjuow
/skep 1'G
X *c8l yjuow/sAep
NN IN/N /N AN :gdnoi 9% 98l NN /N /N AN /N /N IA\N 08
pue yjuow
/skep z'9 [21] e
¥60C 1o Biaquapos
Yuow
. ypuowyskep = e . sjuedioped .
/N /N /N /N | /sKep 19 62'0 T 068l /N /N /N W/N | 681 F€59 08'L F9¥'L /N I 1] e
F6991 10 IpeWEYO\
SHooM SYEEI (z dnoig)
/N IN/N /N /N p/shep sv_ﬁmu /N sieak sieak WN| S2ZLF5/9 1'ZLF€'89 ¢ 901 .,N (g dnoio) 6
612 | (g1-z1) 1 LOLFLIL| €0LFCIL dnoig) gy | (+ 9noI0) €6 lol]
i ‘|e Jo saipug
yjuow
X yjuow/sAep Aep/sinoy Aep/sinoy o L
/N /N /N A\N | /skep 'z 12768 /N 0T 6 10T 6 WN| woz L9y | WOQLFGP /N 091
F08l [6] 1e 3o 21piI
. . . . [8] '|e
/N /N /N /N /N /N /N /N IN/N W/N | +¥6°0-+909 Zl-+¢€9 /N S| 1 Buodeweq

(1o3u02) (Juswyeauy) (lonuo)d)  (3uswneauy) (lonuog) (uswyeauy) (1ou09) (yusuneas]) #HLL #HLL
Z dnoug 1 dnoig

[el0L Z dnoug | dnoug [ej0L Z dnoug 1 dnoug Z dnoig 1 dnouag o|posidg oluoIy9

Anunos
sojsabjeue jJO "ON uea|y ayoepeay adAj-uoisusd) jo Aouanbaiy ayoepeay adAj-uoisus) jo uoneing Kysuayui uted ay ayoepeay jo adA| ‘aeak oyiny

‘spundioinand ay1 Jo sain1baf aYyapppaYy UoIsUI} aulasbyg *Z AL

(29-v2)
0L 0% =
VYO pue
8l = IS (05-81)
VYO pue |S ¥ =WVO ¥€= YWO
‘0Z=YVO pue |s ‘z= ‘(59-81)
“LL=1S wWO ‘G=1IS (59~ (z98L) | srzv=1S sdnoib gns 104 [26] e
/N /N /N 89 8l juswyeal] Gl ¥ | uswieasl | 1)9s'6€ S6'LY | juswyesl] ¥8 Zz | ®@iyr 0} papiap 29 | pulg-eignog | 3 zedoT-1ds3
(zo1) [og] 1e
/N /N /N 6¢ 6l 0z /N /N | sejewsy v IN/N eezr | (L¢1)ese 6¢ 6l 0z 10y 1o usalbbieg
10Y dnoib [sg
qG'Yy 69/ -|o|lesed | 1ueyosinosuepy
W/N | +21'S2|9ev+ L1252 /N /N /N /N /N /N /N +652e | vT6+1LE 174 zl ZL | ‘pung-e|buis | pue uelyoseqy

(lonuo) (3uswjeas)) (louod) (3uswyeauy) (lo13u0)  (yusuneasy) (lo13u0)  (yusuneasy) (1013u09) (yuouneas])
lejol z dnoug } dnoug Z dnoug | dnoug lejol  z dnoug | dnoug leyol  z dnoug | dnoug Z dnoug | dnoug

ubisep  Anunod “eak
(w/6%) NG (%) N alewad ‘xag (%) N 31el ‘xas aby az|s s|dweg Apnyg  ‘aweu soyiny




panuniuo)

(1o3u02)
Z dnoug

(yuaweauy)
| dnoug

so|sabjeue jJO "ON ueapy

lejoL

(1o3u02)
Z dnoug

(quawyeauy)
| dnoug

ayoepeay adAj-uoisua) jo Aouanbaiy

lejoL

(lonuo?)
Z dnoig

(yuauneay)
1 dnoug

ayoepeay adAj-uoisuaj jo uoneing

(1onu0)
Z dnoug

(3uawyeauy)
1 dnoug

Rysuayui uted ay

#HLL
posid3

#HLL
a1uoiy9

ayoepeay jo adA|

(¥'12) (991)
(€%9) ¥§ = (2'%9) gl =sieak | | =sieak
|ojoueidoid pue GG = |ojoueidoud (26°0) (26°0) g<(zge) €< (2ge)
WIN auAyduyiwe pue aulfidujiwe WIN €0°0- = €0'0-= d WIN 0¢ = sieak 0€ = sleak WIN Z1 7269 GO'LF 4O 0 6oL
yum soisableuy yum soisaebleuy dglL e vv.lmr €-2<(926) | €-2<(zsp)
‘(2°gg) og (eg¢) FEV6L z¢ = Jeak 8¢ = Jeak
soisableuy 0¢ =soisableuy zl<@s| z1<(2) [ez] 10
=Jeak |>| z=ue0h |> uelpueyoidos)
000" L=2n[ea | 000'L= enjeA [zz] e
/N /N /N /N /N /N /N /N /N WN| 500w | d 690790+ 0 ¢ | 15 seyuiessoy
Umtoa%h payodal payodal payodal payodal payuodal
Z /N W/N /N ¥ Jou an|jeA W/N Jou an|eA Jou anjeA /N Jou anjeA Jou anjeA 0 €8
enerdl G(go)see dieoet | diegszt dewre| dauns: el
(0'L)ove ‘e 3o usyse
SYEEIN
y/skep
GZF02CL SYEETY sieahk 1) F sieak
/N /N /N wn| dnoso p/shep wn | 242 dnoi TLFLVL /N /N W/N | (%6'€8) Lt (%1L91) 6
Syoem 8ZF02CL sieak |'g F h ° °
. . 'y dnolo)
y/skep v dnoig ¢/ :g dnoio
8CF YTl
:g dnoig [0Z] eyswily
sAep sAep a dnoig a dnoig
Gl/skep Gl/skep ul %0°2S ur %08
9C%08 £CF98 oLF L'LF ‘0 dnoig ‘0 dnoig
‘@ dnoio :g dnoig 1'§:@dnois | ¢ :g dnoio ul %0°95 Ul %0 vy
/N /N AN /N shep shep /N /N /N /N S 0T = ' dnois) g dnois)
Gl/skep Gl/skep 2'g:0dnoig | 9G:vydnoin ul %2°G9 ul %8¢ [61]
L'CF6'L L'CFT L ‘v dnoig ‘y dnolg ‘|e 1o sejole)
10 dnoig v dnoig ul %¢°8G ul %/ L -inbensq
(dnoub
10Jju092 8y}
10} ©109S 0%z 0 %g"
/N /N /N WN | fouenbeuy /N /N /N /N /N /N IN/N | 9240 %Z'6S | 9.0 %80t
Wawyeal) [81] e
-aud) €92 }o zado-ldsg
(16’0 @s) (g0 @s) . .
/N IN/N /N /N | YeemysAep yoomy/sAep /N /N /N /N a.m 04s) G.m 04s) /N o€ [21] €30
) ) G'9 uespy 9z'9 uespy
09' ues\ €Ly ues|\ (lqwen) pees
soom/shep yoom/sAep -6 UBIDS - UBIDS [91]
/N /N /N WN |7 Geipey G UBIPON /N /N /N W/N | 0S'6uelpaiN [ 008 uelpsiy /N /N B 10 ewey|
WIN WIN WIN WIN WIN WIN WIN WIN WIN 59 WIN 59 1z n [s1] e
jo zado-1ds3
e e [¥1]
/N /N /N /N /N AN /N /N /N WN| e€s1FeL9 8G°'L ¥29°9 AN Le B 16 WESYy
¥.'L F9€°GE
AN /N /N /N /N /N /N /N /N /N | :gdnoio pue | Z6°0 ¥ 9¢°GE /N ol [€1] uoox
GZ'l ¥8L'6E pue uomy|

Anunos
‘aeak “oyiny




panunuo)

(1ou09)
Z dnoug

(yuaweauy)
| dnoug

soj|sabjeue jJO "ON ueapy

lejoL

(1o3u02)
Z dnoug

(quawyeauy)
| dnoug

ayoepeay adAj-uoisua) jo Aouanbaiy

(yuawnyeau])
1 dnoug

(lonuo))

[ej0L Z dnoug

ayoepeay adAj-uoisus) jo uoneing

(3uawyeauy)
1 dnouag

(lou0)
Z dnoig

Rysuayui uted ay

#HLL
posid3

#HLL
o1uoIy9

ayoepeay jo adA|

(ueaw) (ueaw)
/N shep /v skep g'¢ /N shep /| skep 61 /N Ypuow sad yjuow Jad SN 9¢ SY /N /N [gel
sinoy 861 sinoy gGz ‘|e 10 uaspep
. . Kep Jad Aep Jad su . . syuedioied
/N /N /N /N 9'€z 9'€z /N sInoy 9°9 sinoy £'g ge (o7 VIN v | vel e 1o uey
U Skep an- Shep el su . . Kep Jad Kep Jad . . ue [ecl g3
P 860 peLl 98y 6t'G AN SN0y 0-g snoy 18 /N 98'G zLS HLLOPUE HLII | 0 oyomg uen
(691 [eel
/N /N /N /N /N /N /N AN /N ‘as) /N /N 6210 160 | ‘el esauo)y
679 -ZoWo9
vuowl yiuow/sAep yjuowysinoy | yjuowy/sinoy
/N /N /N W/N | /skepz. G610 /N P cITeel /N 9LFLL €LF69 0 ov el e
FG0l 10 BISA-UILEN
/N /N /N /N /N /N /N /N /N /N /N /N 0 1 | [8€l les 10uD
yjuow
/sewn | yuow/sswy sinoy sinoy £2C o~ aa e
08 se s¢ N 899F | Z0Z¥929l WNT sovscov|1ecrssz8| =ors ore x99y oeFves 0 cr [62] 1e
Gge9al 1o uemeyojeyd
/N /N /N /N /N /N /N /N /N /N /N /N /N | otoiyd Aug [8z] sued
Sy)oaM Ul shkep Syeom p ul
L€°G dn-moj|o4 . : Aep
; shep g1 dn-mojjo} SYEEI .
SyoaM {7 Ul . SyoaMm Ul /sinoy Aep Kep G69'G i
sfep ¢l'9 Sfeam p ul shep skep | 7 shep shep 96'Z1 GL'9 | /sinoype's | /sinoygerg | Ansusiul (ee'h) (9z'1) z8's
/N €1°G Juswyealy . Lzl : | 268G Ansusyur 001 S
juswiealy-jsod . 8721 lejol Aouanbaly | uoneinp uoljelsnp uolelnp ueaw Ajisusyul ues|y
. -1s0d ‘syoam Aouanbayy ueay
SyoaM {7 Ul X ues ueaw ues\ ues\ |elol
. ¥ urskep g/ uespy .
skep o'/ _ - [esoL [gs] ey
= Juswijeal}-ald
juswiealj-ald UQO|S|N-Zalenly
syjuow syjuow
syjuow
(| S e SUIIOW/SESOP | sep 6101, /shep | suowshep N /N /N /N /N /N HL13 pue H11D
€L°€S 8669 ¥ 1L8'6E 1282 F ¥6'8L Tobel GS'LLF | 006 F69°€L [22] EY0
F8€'6C 6L¢€l oue|jeg-Huop
o1 LVOLFYLO | v9LF L2279
9] uaydoujwejedy SYEEIN :uied asiom :uied asiom
ueydouluie}oy ‘8 SAIVSN pue z/skep SIOSM ‘9Y'L F66'C 18'L F2rE
/N cw;ww_kwﬂwmm usydoulleleoy /N ezl N\ﬁm.m ww.. mJ /N /N IN/N /N uied fensn ‘wied [ensn 0 98 loz]
‘91 SAIVSN ‘8l SAIVSN Fozel ‘9L F¥0T ‘YLLFSLL ‘|e jo ealeg
:uled |enjoy :uied |enjoy -se||lueqe)
‘sofjAjoixue
‘sjuessalid
-appue (eeL (282
‘SAIVSN /N /N /N /N /N /N /N /N /N -as) 59 -as) o 0 o714
‘low [sz] ‘e 3
-ejooeled saue|-zalad
1GO F 1G0F
/N /N /N /N /N AN /N /N /N /N | €62 Ausuajur | €67z :Aususjul /N /N [vel
uied ues|\ uled uesw ‘|e 1o byeys

Anunos
‘aeak Joyiny

10



panuiuo)

(1ou09)
Z dnoig

so|sabjeue JO "ON ues|y

(yuawyeauy)

| dnoug

lejoL

(1o3u02)
Z dnoig

(quawyeauy)
} dnoug

ayoepeay adAj-uoisua) jo Aouanbaiy

lejoL

(lonuo))
¢ dnoug

(yuawyeauy)
} dnoug

ayoepeay adAj-uoisua) jo uoneing

(1onu09)
Z dnoig

(3uaweauy)
| dnoug

Aysuayu ured ay )

#HLL
aiposid3

#HLL
o1uoIy9

ayoepeay jo adA|

SAIVSN SAIVSN
0, 0, o
/N .:mnm&hﬁ%ﬁ ,cmﬁ__mwv“_\mcmmﬂmﬁ amwm.mmw (06°11) 8Z°€L /N /N /N /N (LL')) 02 (L) 6L /N /N _— mmﬁm
10 (%1L¥) 94 10} (%S¢) 71 -se||iueqed
‘eine
noyim
aulelBiw
unm
(uow uoljeuiquiod
/N IN/N /N AN . Yuow/9°'62 /N /N /N /N /N N/N urHLL | “(%299) 0z
lese olposida
pey (%2°9)
¢ pue
olposide [ev] e
(%2°92) 8 19 Wnunyjeley
LFLL
IN/N /N IN/N IN/N IN/N IN/N IN/N IN/N IN/N IN/N W/N | =g dnoio ‘| ¥ IN/N /N
04 =V dnoiB [ey] paweH
. . . . (ge-12) ez | (0L (00L/1L¥-€€)
o0 0| (rh1-050) zgro | (€BOBr O W W WN | g 8| rrrarve | Gouse | w0 | LSO Tooue o WN WN | [p] vossin
° Aepuad | 00L/8¢ %G6) Aep Jod pue arog
j0J3uoo | dnoub josu0d
WN | (ze9) 9z (ge-6) L'61 WN| o, & @wsn | wn| @eon| @oes| wn| 0o (1) gp | UB oD | e Show
urgj urg | [ovle e yeloL
dnoib
(¥'ze) T (€01) ogaoe|d ogaoe(d ul
/N gghyuow o \mo__wr_m_mwm /N m%ow (Tov e /N /N N /N (61 €9 (02) ¥'9 | uiz) * dnoub | 2z ueuwnesy
\wo_w_mw_m_,_( o juswijeal ulrge
urg [6€] e 10 I81BY
dnoib dnoib
01UGO dnoub dnoub ERIENC] (050 vy
IN/N /N IN/N WN | ewur(pg | 2SR oW wn | IOAO0 BUL | B LLASSM N/N (1 10 siensal IN/N IN/N
age) | Lisaee 1 (12 0} | /sanoy (6'9€ 01GY) 8y 90UBPHUOD
yppue | 10 %96 ST 6'€2)S0E| O .LPTIO %56) L'y [sel
%S6) 8'0€ ‘e 30 suury
dnoib dnosb
ogeaoe|d ay}
9L0%GL'L 280 120 . = e o ot ul %y Ly ogeoeld u
/N - yoomesog | 16z = yeemesoq /N Tige| ECOFTLE W/N| GS0F0Z€| €r0FsLe WN | zgzFeee 69CFVLE dnob | %9 wmmm%mﬁ
abessew W% 2'b9 [2€]
ul %€°Ge o [e 30 BYSEION
g dnoib
) e Y o ) o S - ) o ) > dnoib :
W/N N W/N WN | (91 g2l (1) el WN| (@v)eov| () LLy WN (r'e) g6y waest | esus uLLty
: dnosB ur L} [og] ‘|e 1@ anx

Anunos
‘reak “Joyiny

11



(2°2)

: (891)
19°GG = Y
s | JHOPUeIs puB s (6.1
/N /N /N /N | ‘(98°1) 06°2= /N /N /N /N (08'1) ¥z's - /N /N
vz'e (e Z1'S =VYv0
wYO (62°2) e o
s (9z2)6L1 = .
Sze=1S IS 1UBWESIL 28] e
juswieal| 10 zado-1dsg
. . . . [og] ‘e
/N N /N /N WN /N /N /N /N WN | (9721) 992 (661) 0’82 N WN | 15 useiBBiog
oce| o . . (v2) [ga]
AN /N NN /N ; LLS+ VP LL NN NN NN WN | e1L+€87F Ze1L+809 IN/N | lueyosinosuepy
+90'LL S9seD ||y
pue uelyoseqy
/N AN /N /N /N /N /N (gv) 8 (0v) 0L /N (0'1) oL (0°€) oL /N /N Lys] e
19 IpIyeysauqy
/N /N /N /N 661 [ zzzxovz) WN | 2#€¥.86| 0L6F2h9 W/N| 660F€09 G/'LF08'G /N /N leg]
FELLL ‘e 38 Lequeys
(s1eak)
TTF6CE
R =X3INS
/N /N /N /N /N /N W/N| €vLF8T¢€ (s1eak) /N /N /N /N /N
19) ¥€9°€=
dnoub |INS [zs] e 10 04D
S - [1g] e
/N /N /N WN| 9€¢FZ8 8ZF L8 /N /N /N /N /N N/N /N WN | 15 sppnoBioes
WIN WIN WIN WIN WIN WIN WIN WIN WIN WIN gLTeL §Z759 WIN WIN log] e
10 sipnobliosg)
(502 : . (99'591) (6e7eee) . . . : [6¥]
N N N /N cre| BED 16 N 60'6/2 gL phe WN | (2€2)0L9 (102) 2€2 W/N WIN | 10 uepyzy
(dnoib dnosb
juswieal; ul juswieal) ul
/N /N /N /N /N /N /N /N /N /N /N /N oz ‘dnoib = B el
jonuod) sz | [onuoo ul gz | 18 zado-1dsg
e o [2¥]
NN IN/N IN/N AN NN /N /N IN/N /N WN| ZL1LF€ees 8L F.229 AN /N B 10 Uomy]
201 F
/N /N /N AN /N /N /N /N /N /N LL0F06G | L'9=3V L0 NN /N [ov] 1exeg
F+61'9=1vd pue |apes
GZ+F
9'G =(3oam 5
LTF z/keq) g LLF86=8 [ 40000 0 dnoig
/N /N /N /N | g'G=>99m | dnoio ‘¢ F /N /N IN/N /N zLFgg | dno | oo ooy | 7 ‘g dnoio g
z/kea | ¥6=(oam 9°G=Vy dnoio dnosB ui ‘y dnoub ur ¢
keq) '6 (5]
zikeq G
v dnoio ‘[ 1@ wnio)

(1o3u09)
Z dnoug

(yuawyeauy)
| dnoug

sojsabjeue jO "ON uesap\

lejoL

(103u09)
¢ dnoug

(yuawyeau])
| dnoug

ayoepeay adAj-uoisusd} jo Aouanbaiy

lejol

(1o3u09)
¢ dnoug

(Juswiyeauy)
1 dnoug

ayoepeay adA}-uoisus} jo uoneing

(1o3u09)
Z dnoug

(yuawyeau])
1 dnouag

Kyisuayui uted ay

#HLL
olposid3

#HLL
o1uoIy9

ayoepeay jo adA|

Aiunos
‘1eak “oyiny

12



201

202
203
204
205
206

207
208
209
210
211
212
213
214

215
216
217
218

Bias arising from the randomization process
EiRE b 10 SHVIABONS IO INIBNGAM iNensantons
Bias due 1o missing outcome data

Blias in mosunemnt of tha DulComa

Bias i saskection of the reported result
‘Owerall risk of bias

P0090 9000000000000 9000 P00PPOCPP DO RPRPORPRRPORD 00D
E ; It Il ey el a Ll Aty Ll L L Jofl ol foffjofljol jol 111 1 1of
1 900000000000 000000 0000000001 0000000000000 000000
i PPPPPPPPPPOP  FOPPPPOIOPPPI PPPPPOOPOPPPPPOPPPPPOIPOPPRPORS
Ll el T LA L LA T fiofol jof 14 11Tl It T Xl {Tjol {lof Y Il 2 11J)

L Jolol lojol 1 1 lolol fojo] jolol lojolol 1 fotol I 1 1 jojol lolol lol jolol lolol lofol 1 1ol 0]

£pRS
EEEEE
HitH
f

ril
E

Figure 2. Risk of bias summary using ROB-2 quality assessment tool for the included randomized clinical trials.

Discussion

This systematic review synthesized evidence from 51
randomized controlled trials to evaluate the effectiveness
of physical therapy for TTH. The comprehensive analysis
of over 3,400 participants confirms that physical therapy
is a robust, non-pharmacological treatment option.

The results align with the multifactorial pathophysiology
of TTH. Our analysis supports the findings of Repiso-
Guardenio et al. [59], whose systematic review
highlighted the efficacy of manual therapy in reducing
central sensitization. Similarly, Cumplido -Trasmonte et
al. [60] emphasized that manual therapy techniques are
particularly effective for adults with chronic TTH when
applied to the cranio-cervical region.

Regarding multimodal care, our review suggests that
combining passive therapies with active exercise yields
superior outcomes. This is consistent with the recent
meta-analysis by Onan et al. [61], which concluded

13

that physiotherapy approaches are most effective
when tailored to address both muscular tension and
functional disability. Furthermore, Qin et al. [62] noted
that complementary strategies, including acupuncture,
significantly reduce headache frequency compared to
routine care.

Safety remains a key advantage of physical therapy.
Kroll et al. [63] reported that adverse events in non-
pharmacological interventions are rare and mild. Our
review corroborates this, as the included RCTs (Appendix
A) reported mostly transient muscle soreness, reinforcing
physical therapy as a safe alternative for patients at risk
of medication-overuse headaches.

Despite the heterogeneity in treatment protocols—ranging
from single sessions to 12-week programs—the consistent
positive outcomes across diverse populations strengthen
the external validity of these findings. However, as noted
by Jung et al. [64], the quality of evidence is often limited
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Table 4. Summary of clinical outcomes and adverse events of the included studies.

Study (References)
Damapong et al. [8]

Pain intensity outcomes (group 1
vs. group 2)

Significant reduction: 2.6 + 0.7 vs.
29+1.0(p<0.05)

Frequency and duration
outcomes

No significant difference in
frequency.

Adverse events/complications

Mild ache in shoulders (group 1);
drowsiness (group 2).

Gildir et al. [9]

Significant reduction: 0.7 + 0.8 vs.
4.6 +0.7 cm (p < 0.001).

Frequency reduced: 3.8 + 1.8 vs.
7.9 + 2.0 days/month (p < 0.001).

Pain and fear during procedure;
One severe headache in sham

group.

Endres et al. [10]

No significant difference: 68.3 +
12.1vs. 67.5+12.5.

Frequency: 6.0 vs. 8.4 days/4
weeks (p = 0.002).

One severe headache; 10 serious
events reported (mostly unrelated).

Mohamadi et al. [11]

Significant reduction: 4.38 + 1.66
vs. 7.00 + 1.47 (p = 0.002).

Frequency reduced: 5.84 + 3.76
days/month (p = 0.001).

None reported.

Sdderberg et al. [12]

N/M

Frequency reduced: 11.1 + 8.4 vs.
14.0 + 9.3 days/month (p < 0.001).

None reported.

Kwon et al. [13]

Significant reduction: 22.64 + 1.80

vs. 26.45 + 2.42 (p = 0.001). N/M None reported.
Aslam et al. [14] Significant reduction: 3.75 + 1.39

vs. 5.93 + 1.62 (p < 0.001). N/M None reported.
Espi-Lopez et al. [15] Significant reduction (p = 0.02). N/M None reported.

Kamali et al. [16]

Significant reduction: Mean 3.00 vs.
4.22 (p <0.05).

Mean frequency: 1.95 vs. 2.85.

None reported.

Saad (Nambi) et al. [17]

Significant reduction: Mean 4.34 vs.
2.29 (p < 0.05).

Mean frequency: 2.83 vs. 1.73.

None reported.

Espi-Lopez et al. [18]

Significantly reduced frequency (p

Significant reduction (p < 0.05). < 0.05). N/M
Ferragut-Garcias et al. [19] Significant reduction in combined Frequency reduced significantly in
group (p < 0.001). combined group (p<0.001). N/M

Ajimsha et al. [20]

N/M

Frequency reduced: 4.9 + 1.7
vs. 10.4 + 2.7 days/4 weeks (p <
0.001).

No serious adverse events; some
mild headaches reported.

Castien et al. [21]

Significant difference: 1.8 points
improvement.

Frequency difference: 6.4 days (p
<0.001).

No adverse events were reported.

Hosseinifar et al. [22]

Significant reduction: 2.33 + 1.11
vs. 4.06 + 1.16 (p = 0.000).

N/M

No side effects.

Gopichandran et al. [23]

Significant reduction at 12 weeks:
2.84 +£1.49 (p < 0.001).

Frequency reduced: 15.03 + 3.39
(p <0.001).

No any side effect.

Shafiq et al. [24]

N/M

Frequency reduced from >5/week
to 1/week.

N/M

Pérez-Llanes et al. [25]

No significant difference in pain
intensity (p = 0.27).

N/M

No adverse events reported.

Cabanillas-Barea et al. [26]

Change: —0.88 vs. 0.22. Significant

Frequency Change: —7.45 vs. 2.31

between-group change (p < 0.001). | (p <0.001). N/M
Monti-Ballano et al. [27] Pain intensity: 10.50 + 16.79 vs. Frequency reduced: 13.00 vs. 46.63

27.93 £ 52 (p = 0.160). days/month (p = 0.009). N/M
Alvarez-Melcon et al. [58] Significant reduction: Mean 4.23 vs.

4.58 (p <0.001). Duration reduced (p < 0.001). N/M
Park et al. [28] Frequency reduced: 9.10 vs. 10.25

N/M days/4 weeks (p < 0.001). N/M

Chatchawan et al. [29]

Significant reduction: 2.32 vs. 2.93
(p <0.001).

Duration reduced: 6.88 vs. 10.38
hours.

Mild fever, mild soreness, and
discomfort.

Choi et al. [30]

Significant reduction: 5.1 + 2.1 vs.

Frequency: 7.4 vs. 10.5 days/month

7.1+£1.6 (p=0.001). (p=0.109). N/M
Martin-Vera et al. [31] Significant reduction: 5.1 + 2.1 vs. Frequency: 7.4 vs. 10.5 days/

7.1+1.6 (p=0.001). month. N/M
Antonia (Gomez) et al. [32] Significant reduction with combined

treatment (p = 0.001). N/M N/M
van Ettekoven et al. [33] Frequency reduced: 1.95 days/

N/M week (p < 0.0001). N/M

Kanji et al. [34]

Significant reduction (44%, p <
0.0001).

No significant change in frequency.

Lack of quantification of sauna
attendance; no adverse effects.

Madsen et al. [35]

No significant difference (p =

Frequency reduced: 19 to 17 days

0.231). (p =0.041). N/M
Xue et al. [36] Significant reduction: 13.3h vs. 6.3h | Frequency reduced: 3.0 vs. 1.2 per

(duration/pain). month. N/M
Moraska et al. [37] Frequency: 3.38 vs. 3.21 (p =

No significant difference (p = 0.3). 0.026). N/M
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237
238

239

240
241
242
243
244
245
246

247
248

249
250
251
252
253
254
255
256
257

Pain intensity outcomes (group 1

Frequency and duration

Study (References) vs. group 2) outcomes Adverse events/complications
Rinne et al. [38] No between-group difference (p = Duration decreased but no sig diff

0.66). (p=0.24). Feasible and safe to perform.
Karst et al. [39] No significant differences in

N/M frequency. N/M
Torelli et al. [40] Reduced days: 14.5t0 10.5 (p <

N/M 0.001). N/M
Bove et al. [41] No significant effect. Duration unchanged. N/M
Hamed et al. [42] Significant reduction (p = 0.0001). Decrease in headache frequency. N/M
Karakurum et al. [43] N/M Frequency: 29.6 vs. 25.2/month. N/M
Cabanillas-Barea et al. [44] Significant reduction: 0.86 vs. 1.82 Frequency reduced: 5.82 vs. 15.49

(p <0.003). (p <0.001). N/M
Corum et al. [45] Significant diff between

manipulation and soft tissue (p = Frequency improvement (p <

0.014). 0.001). N/M
Sertel et al. [46] Significant reduction: 2.50 vs. 5.65

(p =0.001). N/M N/M
Kwon et al. [47] Significant reduction: 2.73 vs. 3.13

(p = 0.057). N/M N/M
Espi-Lopez et al. [48] N/M N/M N/M
Azhdari et al. [49] Significant reduction: 3.04 vs. 6.75

(p =0.001). Frequency reduced: 4.91 vs. 5.25. N/M
Georgoudis et al. [50] Significant effect of time on VAS

(p<.001). N/M N/M
Georgoudis et al. [51] Frequency: 3.25 vs. 4.50 (p =

N/M 0.004). N/M
Cho et al. [52] N/M N/M N/M
Ghanbari et al. [53] No significant difference (p = Frequency: 9.33 vs. 10.03 (p =

0.486). 0.508). N/M
Ebneshahidi et al. [54] Significant reduction: -5 vs. -1 (p Duration reduced: —6 vs. —1 hours

=0.001). (p =0.001). N/M
Abaschian et al. [55] Significant reduction: 5.52 vs. 5.12 Frequency: 10.33 vs. 11.77 (p =

(p=0.001). 0.018). N/M
Berggreen et al. [56] Significant reduction (p = 0.047). N/M N/M
Espi-Lopez et al. [57] Significant reduction (p = 0.03). N/M N/M

by short follow-up periods, necessitating future research
with longer observation timelines.

Conclusion

Based on high-quality evidence from 51 RCTs, physical
therapy is an effective and safe intervention for TTH. It
significantly reduces headache burden with minimal risk of
adverse events. To optimize clinical practice, a multimodal
approach combining manual therapy and active exercise is
recommended. Future studies should focus on long-term
follow-up and standardized treatment protocols.
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