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Abstract
Introduction: Tension-type headache (TTH) is the most common primary headache affecting the general population, which is 
characterized by bilateral headache and mild to moderate pain. This disorder causes high levels of disability and recent scientific evidence 
suggests that manual therapy (MT) and therapeutic exercise are effective in reducing medication intake and decreasing the frequency and 
intensity of headaches in patients with TTH.
Case Presentation: A 34-year-old woman was known to have chronic TTH. Initially, the patient presented moderate headaches 5 days per 
week, mechanical neck pain and no positive response to analgesics. A battery of self-reports was given to the patient to assess disability 
(using the Spanish versions of the Headache Impact Test-6 and the neck disability index), pain (visual analogue scale) and psychosocial 
issues (Spanish version of the pain catastrophizing scale) involved in the headaches. All measurements were taken four times during 161 
days. Eleven sessions of treatment including MT, motor control therapeutic exercise (MCTE) and therapeutic patient education (TPE) were 
applied.
Conclusions: This biobehavioral-based multimodal physical rehabilitation treatment combining MT, TPE and MCTE produced a 
substantial reduction in pain intensity, pain catastrophizing, disability and the impact of headaches on patient’s life.
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1. Introduction
Tension-type headache (TTH) is the most common 

primary headache affecting the general population (1), 
which is characterized by bilateral headache and mild to 
moderate pain (2, 3). This disorder causes high levels of 
disability (1). According to the international classification 
of headache disorders, TTH is classified into two different 
categories depending on headache frequency: episodic 
(< 12 headache days per month) and chronic (≥ 15 head-
ache days per month) (3). The first choice of treatment for 
patients with chronic tension-type headache (CTTH) is 
pharmacotherapy (4). The problem is that many patients 
with CTTH overuse medication, which may increase the 
frequency and intensity of headaches (5). It is also impor-
tant to consider that the medication has more effective-
ness with episodic TTH than CTTH (6). There is a current 
need for new non-pharmacological alternatives to treat 
these patients.

Recent scientific evidence suggests that manual ther-
apy (MT) and therapeutic exercise are effective in reduc-
ing medication intake and decreasing the frequency and 

intensity of headaches in patients with TTH (7, 8). These 
treatments are increasingly included in clinical practice, 
but we believe that physical rehabilitation should inte-
grate a biobehavioral approach to treating patients with 
CTTH. Importantly, it has been observed that psychoso-
cial factors such as depressive symptoms, dysfunctional 
coping, and fear-avoidance beliefs could be involved in 
the chronicity of headaches (9).

The biobehavioral approach for the treatment of 
chronic craniofacial pain recognizes the importance of 
psychosocial factors that interact with physiological dis-
turbances in determining pain experience for patients, 
such as past history of pain, ongoing emotional states, 
health beliefs and coping skills (10). The biobehavioral 
approach has five key components that can be used by 
physiotherapists as education, skills acquisition, skills 
consolidation, generalization and maintenance (11). This 
study described physical rehabilitation evaluation and 
management based on a biobehavioral approach of a pa-
tient with CTTH.
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2. Case Presentation

2.1. Patient’s Information
The patient examined was a 34-year-old female (60 kg, 

1.60 m) with neck pain and a pressing headache, which 
continued for 5 days a week with moderate intensity for 
the last year. She had been treated by a neurologist some 
years ago with methocarbamol plus acetylsalicylic acid 
and non-steroidal anti-inflammatory drugs (NSAID) with 
no improvement. Moreover, she tried massage therapy 
with a little improvement in the short term, but not in 
the medium and long term.

The first-day interview and clinical exploration showed 
bilateral location, pressing, deep burning sensation and 
more than fifteen days of headaches a month for the last 
12 months. Symptoms were not aggravated by physical 
activity and accompanied by photophobia. The patient 
was known to have CTTH by a neurologist according to 
the international classification of headache disorders (3).

2.2. Clinical Findings
The subjective examination showed that the patient 

had a forward head posture and pain during cervical ex-
tension and lateral bending. In addition, the ranges of 
cervical motion were measured with the cervical range 
of movement device (CROM); however, were within nor-
mal values. In a manual physical examination, stiffness 
and limited cervical accessory mobility were observed 
and manual palpation revealed presence of myofascial 
trigger points in the neck muscles (sternocleidomastoid, 
upper fibers of the trapezius, suboccipital muscles and 
spinal muscles). A battery of self-reports was given to the 
patient to assess disability, pain and psychosocial issues 
involved in headaches:

- Pain intensity was measured using visual analogue 
scale (VAS). The VAS consists of a 100-mm line, on which 
the left side represents “no pain” and the right side repre-
sents “the worst pain imaginable” (12).

- The Spanish version of the Headache Impact Test-6 
(HIT-6) (13, 14) consists of a six-item questionnaire that 
measures the severity and impact of headache on pa-
tient’s life. The results of HIT-6 are stratified into four 
grade-based classes including little or no impact (HIT-6 
score: 36 - 49), moderate impact (HIT-6 score: 50 - 55), sub-
stantial impact (HIT-6 score: 56 - 59) and severe impact 
(HIT-6 score: 60 - 78) (13).

- The Spanish version of the pain catastrophizing scale 
(PCS) assesses the degree of pain catastrophizing (15). The 
PCS has 13 items and a 3-factor structure of rumination, 
magnification and helplessness.

- The Spanish version of the neck disability index (NDI) 
measures perceived neck disability (16).

The neck flexor muscle endurance test (NFMET) was 
used to assess neck flexor endurance isometrically and 
against gravity (17). The result of this test is based on the 
amount of time (seconds) that the craniocervical flexion 

position can be maintained. This test showed moderate 
reliability (ICC = 0.67) with a time endurance of 24.1 ± 
12.8 seconds for neck pain (17). Moreover, the patient was 
asked to carry a headache diary on her mobile calendar, 
to which she had to add an entry for the days with head-
aches, so we could know the frequency of headaches be-
tween assessments. All measurements were performed 4 
times; at baseline (T0), 28 days (T1), 72 days (T2) and 161 
days (T3). The results of this test and self-report measures 
are described in Table 1.

Table 1. Baseline and Follow-up Measurements From T1 to T4

Measure Outcome

T1 T2 T3 T4

Day 1 28 72 161

Interventions received 0 7 3 1

HIT-6 (36 to 78) 65 48 49 47

VAS (0 to 100) 80 60 10 2

NDI (0 to 50) 14 8 5 4

PSC (0 to 52) 32 24 20 7

NFME (seconds) 3 12 35 32
Abbreviations: HIT-6, Headache impact test; NDI, Neck disability index; 
NFME, neck flexor muscle endurance test; PSC, Pain catastrophizing 
scale; T1, Baseline; VAS, Visual analogue scale.

2.3. Therapeutic Intervention
The patient received a multimodal physical rehabili-

tation treatment based on a biobehavioral approach, 
which consisted of MT, motor control therapeutic exer-
cise (MCTE) and therapeutic patient education (TPE). The 
patient received 11 treatment sessions during 72 days. 
Treatment scheme is presented in Table 2. The first two 
weeks of treatment were conducted 2 sessions per week, 
followed by weekly sessions until T2 of 45 minutes for 
each session. In the third week, the patient could not 
come due to a business trip.

The MT was a combination of articular mobilizations of 
C0 to C6 levels and manual trigger point treatment. The 
goal of these techniques was to give mobility to the cervi-
cal vertebrae and to relax the neck muscles. Some of the 
techniques used were side-glide, posterior-anterior mo-
bilizations and soft-tissue mobilizations, the efficacy of 
which has already been proven (18-20).

The TPE program was based on a biobehavioral ap-
proach. The purpose of therapeutic education was to 
modify the erroneous beliefs of pain and disability, as well 
as coping strategies and self-efficacy through a graded ac-
tivity. Five TPE talks were given to the patient during the 
first 5 sessions with a duration of 15 minutes each. These 
talks were supported with a PowerPoint presentation 
including images and diagrams for better understand-
ing by the patient. During the first session, the physio-
therapist explained how to maintain good ergonomics. 



Beltran-Alacreu H et al.

3Anesth Pain Med. 2015;5(6):e32697

Table 2. Treatment Scheme

Session Number Treatment Scheme

1

Manual therapy techniques (25 min)

TPE: how to maintain good ergonomics (15 min)

2 to 5

Manual therapy techniques (25 min)

TPE: explanation of cervical motor behavior and the neurophysiological bases of pain (15 min)

6 to 9

Manual therapy techniques (20 min)

MCTE: exercises were gradually added (20 min)

10 and 11

Manual therapy techniques (20 min)

MCTE: check of the correct performance of exercises. Home exercises 5 a week
Abbreviations: MCTE, Motor control therapeutic exercises; TPE, Therapeutic patient education.

In the next 4 sessions, the therapist simply explained the 
cervical motor behavior, the neurophysiological bases 
of pain and the importance of patient’s involvement in 
treatment. Gradual exposure was also emphasized, and 
relevant strategies were explained to the patient. Further-
more, self-treatment techniques were explained, such as 
stretching, auto-traction, diaphragmatic breathing and 
relaxation techniques (Jacobson relaxation technique), 
to provide coping strategies for patient and reduce her 
focus on pain. At the beginning of each session, the phys-
iotherapist ensured that the patient had no doubts about 
the information presented in the last session.

The MCTE is based on retraining cervical muscles and 
includes (21): 1) craniocervical flexors exercise; 2) co-con-
traction of the flexors and extensors; and 3) a synergy ex-
ercise for retraining the strength of superficial and deep 
flexor. The MCTE taught in the clinic and is prescribed 
for home. These exercises were gradually added with be-
tween six to nine sessions. The physiotherapist asked the 
patient at the first session of MCTE to perform five sets 
of isometric contractions of deep flexors and extensors 
of the neck for 8-10 seconds. Based on this, for three ses-
sions, the physiotherapist added load to the exercises. 
From the tenth session, the patient performed the exer-
cises alone at home for a minimum of five times a week. 
The patient was asked not to stop performing exercises 
during the follow-ups.

2.4. Follow-up and Outcomes
The patient performed 11 sessions of treatment. The 

measurement outcomes were taken at a minimum of 48 
hours after treatment, and never on the same day. Table 1 
shows the results in the consecutive follow-ups. The head-
ache frequency between the first and second assessment 
sessions was 11 of 28 days, and that between the second 
and third sessions was 5 of 42 days. Finally, between the 

third and fourth sessions, the frequency of headache was 
2 of 89 days. The patient progressively reduced the use of 
non-steroidal drugs during the treatment to the point of 
not taking them and using them only as a rescue in case 
of severe headache.

3. Discussion
This case report provided a detailed description of the 

assessment and successful evolution of a female adult pa-
tient with CTTH treated with multimodal therapy based 
on a biobehavioral approach. Some biobehavioral treat-
ments demonstrated effectiveness in the treatment of 
migraine (22) and CTTH (23). We have not found any treat-
ments combining physical rehabilitation with biobe-
havioral methods for CTTH in the current literature, but 
there is scientific evidence that proves the effectiveness 
of physical rehabilitation based on a biobehavioral ap-
proach to other musculoskeletal disorders (24-26).

The evolution of headache frequency was very good 
during the treatment period. We observed a progressive 
decrease in each of the periods of assessment, and the 
same happened with the impact of headaches on quality 
of life of patients and the level of neck disability. Accord-
ing to the data recorded in the HIT-6, the headaches had a 
severe impact in the beginning, but they finally had little 
or no impact. Regarding neck disability, the patient was 
classified at T0 with a mild disability (14 points) and at T3 
as not having any disability (4 points). This decrease in 
disability is considered a minimum clinically important 
difference (27).

The level of pain catastrophizing showed that at the 
beginning of treatment, the patient’s level was very high 
and from a clinical point of view, this construct should be 
given much attention. Pain catastrophizing is defined as 
a cognitive factor that implies a mental negative percep-
tion or exaggeration of the perceived threat of either a 
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real or anticipated pain experience (28, 29). This psycho-
logical construct is associated with motor disturbances, 
such as decreased function, hindered performance of dai-
ly life activities, limitation of exercise capacity, increased 
recovery time, disability and higher drug intake (30-34). 
Reduction in PCS test results could be explained by the in-
tervention of TPE, since cognitive interventions grant the 
patient a series of coping strategies for modifying their 
pain beliefs and maladaptative attitudes (35). The inten-
sity of pain initially reported by the patient (headache: 
80 mm; neck pain: 55 mm) resolved almost entirely at 
the last assessment (headache: 2 mm; neck pain: 0 mm), 
which is considered a clinically relevant difference (35-
37). Finally, the time the patient maintained the cranio-
cervical flexion position from T0 to T3 increased marked-
ly (from 3 s to 32 s) to a value very close to those obtained 
from asymptomatic subjects (38.95 ± 26.4) (17). According 
to recent evidence, increased neck flexor endurance is 
crucial for improving patients with CTTH (38).

Lack of long-term follow-up could be a limitation, and we 
only considered this treatment in a short-medium term. 
Another limitation was monitoring used medications, 
since the patient told she was progressively reducing it, 
but the authors did not know for sure and this may affect 
the outcome measures. A female adult patient with CTTH 
treated by pharmacological and massage interventions 
with no improvement in the medium- and long-term was 
described. A multimodal physical rehabilitation treat-
ment based on a biobehavioral approach, combining MT, 
TPE and MCTE, produced a substantial reduction in pain 
intensity, pain catastrophizing, disability and the impact 
of headaches on the patient’s life, as well as enhanced neck 
flexor endurance. Further research in large samples is nec-
essary to assess the effectiveness of a multimodal physical 
rehabilitation treatment based on a biobehavioral ap-
proach in the treatment of patients with CTTH.

Footnote
Authors’ Contribution:All authors (Hector Beltran-

Alacreu, Ibai Lopez-de-Uralde-Villanueva, Roy La Touche) 
contributed to and agreed on the content of manuscript 
and reviewed and approved the final submitted version.

References
1.       Stovner L, Hagen K, Jensen R, Katsarava Z, Lipton R, Scher A, et al. 

The global burden of headache: a documentation of headache 
prevalence and disability worldwide. Cephalalgia. 2007;27(3):193–
210. doi: 10.1111/j.1468-2982.2007.01288.x. [PubMed: 17381554]

2.       Bendtsen L, Evers S, Linde M, Mitsikostas DD, Sandrini G, 
Schoenen J, et al. EFNS guideline on the treatment of tension-
type headache - report of an EFNS task force. Eur J Neurol. 
2010;17(11):1318–25. doi: 10.1111/j.1468-1331.2010.03070.x. [PubMed: 
20482606]

3.       Headache Classification Committee of the International Head-
ache S. The International Classification of Headache Disorders, 
3rd edition (beta version). Cephalalgia. 2013;33(9):629–808. doi: 
10.1177/0333102413485658. [PubMed: 23771276]

4.       Stillman MJ. Pharmacotherapy of tension-type headaches. Curr 
Pain Headache Rep. 2002;6(5):408–13. [PubMed: 12207854]

5.       Monteith TS, Oshinsky ML. Tension-type headache with medica-
tion overuse: pathophysiology and clinical implications. Curr 
Pain Headache Rep. 2009;13(6):463–9. [PubMed: 19889288]

6.       Haag G. Letter to the editor concerning Bendtsen L, Evers S, Linde 
M, Mitsikostas DD, Sandrini G, Schoenen J. EFNS guideline on 
the treatment of tension-type headache--report of an EFNS task 
force. Eur J Neurol 2010; 17: 1318-1325. Eur J Neurol. 2011;18(7):e80–2. 
doi: 10.1111/j.1468-1331.2011.03383.x. [PubMed: 21658157]

7.       Gil-Martinez A, Kindelan-Calvo P, Agudo-Carmona D, Munoz-
Plata R, Lopez-de-Uralde-Villanueva I, La Touche R. [Therapeutic 
exercise as treatment for migraine and tension-type headaches: 
a systematic review of randomised clinical trials]. Rev Neurol. 
2013;57(10):433–43. [PubMed: 24203665]

8.       Lozano Lopez C, Mesa Jimenez J, de la Hoz Aizpurua JL, Pareja 
Grande J, Fernandez de Las Penas C. Efficacy of manual therapy 
in the treatment of tension-type headache. A systematic review 
from 2000-2013. Neurologia. 2014. doi: 10.1016/j.nrl.2014.01.002. 
[PubMed: 24856370]

9.       Wieser T, Walliser U, Womastek I, Kress HG. Dysfunctional cop-
ing in headache: avoidance and endurance is not associated 
with chronic forms of headache. Eur J Pain. 2012;16(2):268–77. doi: 
10.1016/j.ejpain.2011.06.011. [PubMed: 22323379]

10.       Carlson CR. Psychological considerations for chronic orofacial 
pain. Oral Maxillofac Surg Clin North Am. 2008;20(2):185–95. doi: 
10.1016/j.coms.2007.12.002. [PubMed: 18343324]

11.       Turk DC. Cognitive-behavioral approach to the treatment of 
chronic pain patients. Reg Anesth Pain Med. 2003;28(6):573–9. 
[PubMed: 14634950]

12.       Bijur PE, Silver W, Gallagher EJ. Reliability of the visual ana-
log scale for measurement of acute pain. Acad Emerg Med. 
2001;8(12):1153–7. [PubMed: 11733293]

13.       Bjorner JB, Kosinski M, Ware Jr JE. Calibration of an item pool 
for assessing the burden of headaches: an application of item 
response theory to the headache impact test (HIT). Qual Life Res. 
2003;12(8):913–33. [PubMed: 14651412]

14.       Gandek B, Alacoque J, Uzun V, Andrew-Hobbs M, Davis K. Trans-
lating the Short-Form Headache Impact Test (HIT-6) in 27 coun-
tries: methodological and conceptual issues. Qual Life Res. 
2003;12(8):975–9. [PubMed: 14651416]

15.       Garcia Campayo J, Rodero B, Alda M, Sobradiel N, Montero J, 
Moreno S. [Validation of the Spanish version of the Pain Catastro-
phizing Scale in fibromyalgia]. Med Clin (Barc). 2008;131(13):487–
92. [PubMed: 19007576]

16.       Andrade Ortega JA, Delgado Martinez AD, Almecija Ruiz R. Valida-
tion of the Spanish version of the Neck Disability Index. Spine (Ph-
ila Pa 1976). 2010;35(4):E114–8. doi: 10.1097/BRS.0b013e3181afea5d. 
[PubMed: 20110848]

17.       Harris KD, Heer DM, Roy TC, Santos DM, Whitman JM, Wainner 
RS. Reliability of a measurement of neck flexor muscle endur-
ance. Phys Ther. 2005;85(12):1349–55. [PubMed: 16305273]

18.       Gross A, Miller J, D'Sylva J, Burnie SJ, Goldsmith CH, Graham N, et 
al. Manipulation or mobilisation for neck pain: a Cochrane Re-
view. Man Ther. 2010;15(4):315–33. doi: 10.1016/j.math.2010.04.002. 
[PubMed: 20510644]

19.       Leaver AM, Refshauge KM, Maher CG, McAuley JH. Conservative 
interventions provide short-term relief for non-specific neck 
pain: a systematic review. J Physiother. 2010;56(2):73–85. [PubMed: 
20482474]

20.       Masaracchio M, Cleland JA, Hellman M, Hagins M. Short-term 
combined effects of thoracic spine thrust manipulation and 
cervical spine nonthrust manipulation in individuals with me-
chanical neck pain: a randomized clinical trial. J Orthop Sports 
Phys Ther. 2013;43(3):118–27. doi: 10.2519/jospt.2013.4221. [PubMed: 
23221367]

21.       Hanney WJ, Kolber MJ, Cleland JA. Motor control exercise for per-
sistent nonspecific neck pain. Phys Ther Rev. 2010;15(2):84–91.

22.       Kindelan-Calvo P, Gil-Martinez A, Paris-Alemany A, Pardo-Mon-
tero J, Munoz-Garcia D, Angulo-Diaz-Parreno S, et al. Effectiveness 
of therapeutic patient education for adults with migraine. A sys-
tematic review and meta-analysis of randomized controlled tri-
als. Pain Med. 2014;15(9):1619–36. doi: 10.1111/pme.12505. [PubMed: 
25159212]



Beltran-Alacreu H et al.

5Anesth Pain Med. 2015;5(6):e32697

23.       Verhagen AP, Damen L, Berger MY, Passchier J, Koes BW. Behav-
ioral treatments of chronic tension-type headache in adults: are 
they beneficial? CNS Neurosci Ther. 2009;15(2):183–205. [PubMed: 
19499626]

24.       Soderlund A, Lindberg P. An integrated physiotherapy/cogni-
tive-behavioural approach to the analysis and treatment of 
chronic whiplash associated disorders, WAD. Disabil Rehabil. 
2001;23(10):436–47. [PubMed: 11400906]

25.       Engquist M, Lofgren H, Oberg B, Holtz A, Peolsson A, Soderlund 
A, et al. Surgery versus nonsurgical treatment of cervical radicu-
lopathy: a prospective, randomized study comparing surgery 
plus physiotherapy with physiotherapy alone with a 2-year 
follow-up. Spine (Phila Pa 1976). 2013;38(20):1715–22. doi: 10.1097/
BRS.0b013e31829ff095. [PubMed: 23778373]

26.       Vibe Fersum K, O'Sullivan P, Skouen JS, Smith A, Kvale A. Effi-
cacy of classification-based cognitive functional therapy in pa-
tients with non-specific chronic low back pain: a randomized 
controlled trial. Eur J Pain. 2013;17(6):916–28. doi: 10.1002/j.1532-
2149.2012.00252.x. [PubMed: 23208945]

27.       MacDermid JC, Walton DM, Avery S, Blanchard A, Etruw E, McAlp-
ine C, et al. Measurement properties of the neck disability index: 
a systematic review. J Orthop Sports Phys Ther. 2009;39(5):400–17. 
doi: 10.2519/jospt.2009.2930. [PubMed: 19521015]

28.       Turner JA, Aaron LA. Pain-related catastrophizing: what is it? Clin 
J Pain. 2001;17(1):65–71. [PubMed: 11289090]

29.       Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, Martin M, 
Bradley LA, et al. Theoretical perspectives on the relation be-
tween catastrophizing and pain. Clin J Pain. 2001;17(1):52–64. 
[PubMed: 11289089]

30.       Nijs J, Van de Putte K, Louckx F, Truijen S, De Meirleir K. Exercise 
performance and chronic pain in chronic fatigue syndrome: 
the role of pain catastrophizing. Pain Med. 2008;9(8):1164–72. 

[PubMed: 19086101]
31.       Nijs J, Meeus M, Heins M, Knoop H, Moorkens G, Bleijenberg 

G. Kinesiophobia, catastrophizing and anticipated symp-
toms before stair climbing in chronic fatigue syndrome: an 
experimental study. Disabil Rehabil. 2012;34(15):1299–305. doi: 
10.3109/09638288.2011.641661. [PubMed: 22324510]

32.       Meeus M, Nijs J, Van Mol E, Truijen S, De Meirleir K. Role of psy-
chological aspects in both chronic pain and in daily functioning 
in chronic fatigue syndrome: a prospective longitudinal study. 
Clin Rheumatol. 2012;31(6):921–9. doi: 10.1007/s10067-012-1946-z. 
[PubMed: 22349876]

33.       Leeuw M, Goossens ME, Linton SJ, Crombez G, Boersma K, Vlaeyen 
JW. The fear-avoidance model of musculoskeletal pain: current 
state of scientific evidence. J Behav Med. 2007;30(1):77–94. doi: 
10.1007/s10865-006-9085-0. [PubMed: 17180640]

34.       Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences 
in chronic musculoskeletal pain: a state of the art. Pain. 
2000;85(3):317–32. [PubMed: 10781906]

35.       Moseley GL, Nicholas MK, Hodges PW. A randomized controlled 
trial of intensive neurophysiology education in chronic low 
back pain. Clin J Pain. 2004;20(5):324–30. [PubMed: 15322439]

36.       Bird SB, Dickson EW. Clinically significant changes in pain along 
the visual analog scale. Ann Emerg Med. 2001;38(6):639–43. doi: 
10.1067/mem.2001.118012. [PubMed: 11719742]

37.       Emshoff R, Emshoff I, Bertram S. Estimation of clinically impor-
tant change for visual analog scales measuring chronic tem-
poromandibular disorder pain. J Orofac Pain. 2010;24(3):262–9. 
[PubMed: 20664827]

38.       Castien R, Blankenstein A, van der Windt D, Heymans MW, Dekker 
J. The working mechanism of manual therapy in participants 
with chronic tension-type headache. J Orthop Sports Phys Ther. 
2013;43(10):693–9. doi: 10.2519/jospt.2013.4868. [PubMed: 24256171]


