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ABSTRACT

Barlas, Y. (2025), The Investigation Of The Effects Of Attentional Focus Strategies
On Pain, Disability, Posture, Quality Of Life, And Depression In Patients With
Myofascial Pain Syndrome, Yeditepe University, Institute of Health Sciences,

Department of Sport Physiotherapy, Master Thesis. Istanbul.

The study aims to investigate the effects of different attentional focus strategies—
internal, external, and no attentional focus—on pain, pressure pain threshold (PPT),
disability, posture, quality of life (QOL), and depression in patients with neck and upper
back Myofascial Pain Syndrome (MPS). This study was conducted at Istanbul Kadikdy
Florence Nightingale Hospital between February 2024 and March 2025. A total of 36
participants aged between 18-65 were included voluntarily. Patients with a physician-
confirmed diagnosis of MPS in the neck and upper back, who have experienced pain
lasting over 3 months with an intensity rating of 3 or higher on the Numeric Pain Rating
Scale (NPRS), were included. Participants were randomly divided into three groups:
External Focus Group (EFG), Internal Focus Group (IFG), and Control Group (CG). All
groups followed the same exercise program, differing only in verbal instructions that
directed attention to the internal, external, or no instructions.The exercise program
included strengthening and stretching exercises during six weeks, twice a week (12
sessions total). Each session lasted approximately 45 minutes in the same environment
and with the same physiotherapist. Pain intensity was assessed using the Numeric Pain
Rating Scale (NPRS), and PPT was measured with a digital algometer. Disability was
assessed using the Neck Disability Index (NDI), postural assessment was conducted
using the New York Posture Rating Chart (NYPRC), QOL was measured with the SF-
12 questionnaire, and depression levels were evaluated using the Beck Depression
Inventory (BDI). Our main results demonstrate improvements in pain, PPT, disability,
posture, physical component score of QOL, and depression parameters in all three
groups (p<0.05). The mental component of QOL showed a statistically significant
difference only in the attentional focus groups (p<0.05). Between-group analysis
showed that EFG demonstrated a significantly greater improvement in PPT compared to
IFG (p < 0.05). No significant differences were found between the groups in the other

parameters.

Key Words: Myofascial Pain Syndrome, Attentional Focus, Exercise
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OZET

Barlas, Y. (2025), Miyofasyal Agr1 Sendromlu Hastalarda Dikkat Odag
Stratejilerinin Agri, Engellilik, Postiir, Yasam Kalitesi ve Depresyon Uzerindeki
Etkilerinin Arastirilmasi, Yeditepe Universitesi Saghk Bilimleri Enstitiisii, Spor

Fizyoterapisi Anabilim Dali, Yiiksek Lisans Tezi. istanbul.

Calismanin amaci, boyun ve st sirt Miyofasyal Agr1 Sendromu (MAS) olan hastalarda
farkli dikkat odag: stratejilerinin —i¢ odak, dis odak ve dikkat odagi olmayan—agri,
basing agr1 esigi, engellilik, postiir, yasam kalitesi ve depresyon iizerindeki etkilerini
arastirmaktir. Bu ¢alisma Subat 2024 ile Mart 2025 tarihleri arasinda Istanbul Kadikdy
Florence Nightingale Hastanesi'nde gergeklestirildi. 18-65 yas aras1 toplam 36 katilimci
goniillii olarak ¢aligmaya alindi. Hekim tarafindan boyun ve iist sirt bolgesinde MAS
tanis1 dogrulanmis, ve Sayisal Agr Derecelendirme Olgegi'ne gore 3 veya daha yiiksek
siddette ve 3 aydan uzun siireli agr1 yasayan hastalar ¢alismaya dahil edilmistir.
Katilimeilar rastgele ii¢ gruba ayrildi: Dis Odak Grubu (DOG), i¢ Odak Grubu (I0G) ve
Kontrol Grubu (KG). Tiim gruplar aym1 egzersiz programini izledi, yalnizca dikkati
icsel, digsal veya hi¢ talimat verilmeyen alanlara yonlendiren sozel talimatlar farklilik
gosterdi. Egzersiz programi, alti hafta boyunca haftada iki kez (toplam 12 seans)
giiclendirme ve germe egzersizlerini iceriyordu. Her seans ayni ortamda ve ayni
fizyoterapist ile yaklasik 45 dakika siirdii. Agr1 siddeti, Sayisal Agr1 Derecelendirme
Olgegi kullanilarak degerlendirildi ve basing agri esigi dijital bir algometre ile dlgiildii.
Engellilik, Boyun Engellilik indeksi kullanilarak degerlendirildi, postiir degerlendirmesi
New York Postiir Derecelendirme Olgegi kullamlarak yapildi, yasam kalitesi SF-12
anketi ile Ol¢lildii ve depresyon seviyeleri Beck Depresyon Envanteri kullanilarak
degerlendirildi. Ana sonuglarimiz, ii¢ grupta da agri, basing agri esigi, engellilik, postiir,
yasam kalitesinin fiziksel bilesen puani ve depresyon parametrelerinde iyilesmeler
oldugunu gostermektedir (p<0,05). Yasam Kalitesinin zihinsel bileseni yalnizca dikkat
odagi ile ¢alistirilan gruplarda istatistiksel olarak anlamli bir fark gostermistir (p<0,05).
Gruplararasi degerlendirmede, basing agr1 esigi parametresinde DOG, 10G’ye kiyasla
anlamli diizeyde daha fazla gelisme gostermistir (p<<0.05). Diger parametrelerde ise

gruplar arasinda anlamli bir fark saptanmamustir.

Anahtar Kelimeler: Miyofasyal Agr1 Sendromu, Dikkat Odag1, Egzersiz

XVi



1. INTRODUCTION

Myofascial pain syndrome (MPS) is a type of musculoskeletal pain commonly
found in muscles and their surrounding fascia, particularly prevalent among patients
with chronic pain [1]. MPS originates from myofascial trigger points (MTrPs), which
are hyperirritable spots located within the taut bands of skeletal muscles. When
stimulated, these points can cause pain and lead to referred pain, motor dysfunctions,
and autonomic responses. MPS can further result in increased tension, muscle
shortening, limited range of motion, altered muscle activation patterns, weakness, and

greater muscle fatigue [2].

Although the mechanism of the development of trigger points for MPS is still
not well understood, several risk factors contribute to this painful condition which
include traumatic events, ergonomic factors or poor ergonomics in daily life, also

psychological stress, sleep disorders, structural factors, and systemic factors [3].

In the treatment options, various methods such as eliminating perpetuating
factors, manual therapy, physical therapy modalities, invasive methods, pharmacologic
management, and psychotherapy are available [4,5]. Due to the numerous available

treatment options for MPS, treatment plans must be tailored to the patient's situation [4].

Additionally, exercise for treating musculoskeletal problems related to MTrPs
has increasingly been recommended [6,7]. It was found that exercise is an effective
approach to treating pain intensity, increasing pressure pain thresholds, and improving
range of motion, and is a preferred method due to its non-invasive, non-
pharmacological, cost-effective, and safe [2,8]. A systematic review reported that a
combination of stretching and strengthening exercises produces more significant short-
term benefits on pain intensity for those suffering from MPS [9]. This combined
exercise can alleviate myofascial pain symptoms by enhancing blood circulation and
energy metabolism in muscles, while also effectively orienting the myofascial elements

[5,10].

When arranging an exercise program, the international guidelines focus on
different parameters (intensity, volume, frequency, load, rest periods, etc.) to enhance
wellness and performance [11]. However, verbal instructions during the performance
also play a big role by influencing the individuals’ direction of focus attention and it

may affect the task outcome [12].



Two primary verbal instructions direct attention to a particular attention source:
Internal Focus of Attention (IFA) or External Focus of Attention (EFA). IFA indicates
focus on the body and its parts, whereas EFA directs attention to the effects of

movement or the specific instrument used for a task [13,14].

Evidence indicates that attentional focus affects multiple motor performance
outcomes, including postural control, muscle strength, and speed [15]. Specifically,
many studies have shown that using external focus instructions on the intended
movement effect typically results in more effective and efficient movements than those
using an internal focus on the movements themselves, or no specific focus (control

conditions) [16].

In recent years, the evidence from healthy individuals has caused discussions in
the rehabilitation community regarding the clinical significance of attentional focus
[17]. Some studies have been conducted on neurological conditions, such as Parkinson’s
disease, stroke, cerebral palsy, and multiple sclerosis, and some included other health

conditions such as cancer and obesity [18-23].

Although evidence shows that cortical processes influence the rehabilitation of
musculoskeletal dysfunction and pain, and that cortical changes in patients with
musculoskeletal pain can be positively influenced by certain methods—such as
attentional focus—that promote central nervous system changes [17], studies examining
the effects of attentional focus instructions on pain and functionality in musculoskeletal

disorders remain limited and yield inconsistent results [13,14].

To the best of our knowledge, no previous research has examined the role of
attentional focus strategies in exercise for neck and upper back MPS, a prevalent

musculoskeletal problem

Thus, this study’s aim is to investigate the effects of different attentional focus
strategies, which are internal, external, and no attentional focus that are used in exercise
on pain, pressure pain threshold, quality of life, depression, disability, and posture

among patients with neck and upper back MPS.



Two hypotheses were identified in the study:

HO: There is no difference between attentional focus strategies (internal, external focus,
and no particular focus) used in exercise regarding pain, pressure pain threshold,
disability, posture, quality of life, and depression parameters in patients suffering from

neck and upper back MPS.

H1: There is a difference between attentional focus strategies (internal, external focus,
and no particular focus) used in exercise regarding pain, pressure pain threshold,
disability, posture, quality of life, and depression parameters in patients suffering from

neck and upper back MPS.



2. GENERAL INFORMATION
2.1.Myofascial Pain Syndrome

Myofascial pain syndrome (MPS) is caused by trigger points (TrPs) in the
muscle(s) or their fascia and is a common pain condition that is encountered widely
among the general population. [24]. Today, the definitions initially proposed by Simons
still stand as the most accurate descriptions of MPS and TrPs. Simons (1990) defined an
MPS as a complex of sensory, motor, and autonomic symptoms resulting from

myofascial TrPs (MTrPs) [25].

TrPs are identified as hyperirritable areas within skeletal muscles and their
fascia, found in taut, palpable bands. These areas are tender to the touch and can lead to
characteristic pain and discomfort, motor dysfunction, and autonomic symptoms in

areas typically distant from their source [24,26].

MTrPs are classified into active and latent types. Active TrPs cause clinical pain
symptoms; they are always tender, restrict full muscle lengthening, weaken the muscle,
cause pain during direct compression, induce a local twitch response in muscle fibers
when sufficiently stimulated, and may lead to referred motor and often autonomic
phenomena within the patient's pain tolerance, usually in the pain reference zone [26].
In contrast, latent TrPs share all characteristics of active TrPs but remain clinically silent

regarding active pain, becoming painful only upon palpation [26].

MTtPS is a very common source of musculoskeletal pain, however, the
diagnosis of this condition is not always certain. This is because its symptoms and signs
can be similar to those of other conditions like fibromyalgia (FM) [27]. Although there
is limited consensus among clinicians and researchers on the diagnosis of MPS, the
most commonly used diagnostic criteria are to identify a tender spot in a taut band of

muscle and the pain symptom when the sensitive area is palpated [27].

The mechanism behind MPS remains poorly understood, but it is commonly
attributed to either excessive use or insufficient muscle activity. Additionally, systemic

and structural risk factors may also contribute to the development of MPS [3].

The treatment of MPS focuses on MTrPs and correcting the structural and
mechanical imbalances that cause MTrP. Additionally, treatment should focus on

sympathetic dysfunction, recognizing emotional stressors, and manage late



complications. Therapeutic interventions for MPS typically involve education,
medication, injection therapy, and exercise. Usually, these treatments are combined or
used in a different order, and the decision of treatment procedure depends on the patient

and healthcare provider [28].
2.2.Diagnostic Criteria

To diagnose MPS, carefully checking the history of the pain and doing a
consistent physical exam is the best way [29]. The most commonly used diagnostic
criteria are established by Simons and Travell (1999) which rely on eight clinical

features of MTrPs [26].

According to these criteria, at least one minor criterion and five major criteria

are needed for the diagnosis [26].
The major criteria;

e Localized acute pain

e Spontaneous pain or changes in sensation in the typical referred area for a
specific TrP,

e A taut, palpable band in a muscle,

e Intense, localized tenderness at a specific point along the taut band.

e Decreased range of motion when measurable

The minor criteria;

e Reproducing spontaneously perceived pain and altered sensations through
pressure on the TrP

e Localized twitch responses in muscle fibers can be induced by transverse
‘snapping’ palpation or needle insertion into the TrP

e Reducing pain through muscle stretching or TrP injections

Currently, numerous clinicians diagnose MPS based on the minimum acceptable
criteria, which involves identifying a taut band and triggering spontaneous pain by

pressing on a tender point within that taut band of muscle [30].



2.3. Epidemiology

The prevalence of MPS can be difficult to determine because there are no
universally accepted diagnostic criteria. Thus, the reported prevalence of MPS varies

significantly across different values [31].

Numerous studies indicate that the lifetime prevalence of MPS among the
general population can be as high as 85%. For the general orthopedic population,
prevalence rates of around 21% have been noted, whereas pain clinics report rates

ranging from 85% to 93% [32].

MPS is the primary cause of chronic pain, which includes shoulder pain, chronic
back pain, tension-type headaches, and facial pain [33]. Studies indicate that MPS
accounts for 85% of back pain and 54.6% of chronic head and neck pain [3]. In a recent
cross-sectional study investigating MPS prevalence among patients with non-specific
neck pain, all 224 patients were diagnosed with MPS [34]. Similarly, in a study of 164
patients referred to a pain clinic for chronic head and neck pain lasting at least 6 months
revealed that 55% had myofascial pain as a primary diagnosis [35]. A study also found
that patients with shoulder impingement syndrome had active TrPs in shoulder muscles
which were the infraspinatus, subscapularis, supraspinatus, and pectoralis major

muscles, that reproduced their pain symptoms [36].

MPS is more commonly seen in individuals who spend prolonged periods in
static positions such as office workers, dentists, and musicians [37]. Furthermore,
Skootsky et al. found that it was more common in the upper body than in other regions,

with the levator scapulae and trapezius muscles being the most commonly affected [38].

While it can affect all ages, adults are affected the most, with a higher frequency
among those who are between the ages of 27 and 50 [39].

The gender incidence of MPS remains uncertain. Some researches suggest that
men and women are equally affected [40]; however, some indicate a higher prevalence
in women compared to men [41,32] and it has been demonstrated that this phenomenon
may also be associated with factors such as hormonal differences and differences in

body size and muscle composition and psychosocial differences [42].



2.4. Etiology

Knowing the potential causes of TrPs is crucial for eliminating existing TrPs,
preventing latent TrPs from becoming active, and preventing their recurrence. However,
there is still no exact mechanism for the etiology of MPS. Despite this, some factors that
precipitate and perpetuate MPS are generally categorized into various categories, such

as traumatic, structural, ergonomic, and systemic factors [43,3].

Exposure of muscle tissue to sudden impact injury or trauma such as falls and
accidents, can lead to the formation of TrPs [44]. Among structural or mechanical
causes, factors such as scoliosis, spondylosis, spinal degenerative conditions, localized
joint hypomobility, local or generalized joint laxity, and chronic disease states can be
included [43,32]. Prolonged and abnormal postures while doing activities of daily
living, or lifting heavy objects repeatedly, can contribute to myofascial pain as
ergonomic factors [32]. Systemic factors can also lead to the development of MPS,
including hypothyroidism and various vitamin deficiencies such as vitamin D, Bl
(Thiamine), B6 (Pyridoxine), B12 (Cyanocobalamin), folic acid, vitamin C, and mineral

deficiencies like iron, calcium, potassium, and magnesium [32,45].

In addition to these factors, psychological stress also potentially contributes to or
aggravates the MPS symptoms. In this context, one study showed that increased
sympathetic output results in elevated muscle tension, fatigue, and a lowered pain
threshold for myofascial pain [46], and another study by Schmitter et al. demonstrated
that patients with MPS exhibit elevated levels of chronic social stress in comparison to a

pain-free control group [47].

Likewise, a study found that patients with insomnia, a sleep disorder, have a

higher risk of developing MPS compared to the control group [48].
2.5. Pathophysiology of MPS
2.5.1.Energy Crisis Hypothesis

One of the most accepted hypotheses proposed by many researchers is the
muscle energy crisis theory suggested by Simon and Mense [26,49]. According to this
theory; microtrauma or macro trauma to the muscle cell membrane (sarcolemma) or
sarcoplasmic reticulum (SR) causes calcium (Ca) release from near the lesion [50].

When Ca within the SR is released, this free Ca binds to adenosine triphosphate (ATP),



leading to the binding of actin and myosin filaments, thus causing continuous muscle
contraction that increases energy demand. This uncontrolled physiological contraction
results in short and taut bundles of muscle fibers. The maximum and sustained
contractile activity of the sarcomeres increases metabolic needs. The continuation of
metabolic activity leads to the release of chemical substances such as bradykinin,
prostaglandin, potassium, serotonin, substance P, and leukotrienes which sensitize the
injured area causing pain [51]. This prolonged muscle contraction provokes ischemia
and hypoxia. As a result of hypoxia in the muscle, the ATP levels decrease, and Ca ions
cannot be reabsorbed into the SR without ATP, leading to continuous contraction in the
sarcomere. Thus, characterizing the activation and formation of MTrPs to combat local
pain, muscle creates a defense mechanism in which there is a loss of flexibility for
changing physiological mechanical joints and leaving the structures easily exposed to

other injuries [50].
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Figure 2.1. Energy Crisis Hypothesis [49]
2.5.2.Motor End Plate Theory

The energy crisis theory could complement the motor end plate hypothesis well.
At the motor endplate, the motor nerve synapses with muscle cells. EMG studies have
revealed that each TrP contains small loci located at the motor endplate zone, producing
electrical activity. The endplate noise detected on EMG is believed to indicate an

increased release of acetylcholine (ACh) from the nerve terminal.

While a minimal level of activity at the motor endplate alone cannot trigger

muscle contraction, it can initiate action potentials that propagate a short distance along
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the muscle cell membrane. This limited activation might activate a few contractile
elements, thereby contributing somewhat to muscle shortening [52]. Furthermore, this
theory helps explain the effectiveness of botulinum toxin injections, one of treatment for
TrPsgger muscle contraction, it can initiate action potentials that propagate a short
distance along the muscle cell membrane. This limited activation might activate a few
contractile elements, thereby contributing somewhat to muscle shortening [52].
Furthermore, this theory helps explain the effectiveness of botulinum toxin injections,

one of treatment for TrPs [53].
2.5.3. Radiculopathic Model for Muscular Pain

This model emerged as a contrasting theory to Travel and Simons' theories. This
model indicates that the primary stimuli for muscle pain are caused by neurological
reasons. According to this theory; sensory, motor, and autonomic changes observed in
MPS do not stem from pathology in the muscles if there is neural injury, compression,
or partial denervation [53]. In 1997, Gunn stated that abnormal nerve functions lead to
heightened sensitivity in the structures they supply, causing them to behave in unusual
ways. These oversensitive muscle cells can produce spontaneous electrical impulses that

stimulate false pain signals or involuntary muscle movements [54].

If muscle pain is not treated, it can create a sensitive area that transmits continual
pain signals through a sensory neuron to the spinal cord. When these pathways are
stimulated with constant painful signals, pain sustains and the threshold levels for
neurotransmitter substances decrease. As a result, spinal segmental sensitization may

occur [55].
2.5.4.Muscle Spindle Theory

Hubbard and Berkoff (1993) state that prolonged or chronic muscle spindle
tension is involved in the pathophysiology of TrPs. This theory assumes that chronic
muscle pain arises from repeated injuries or TrPs originating from the initial trauma,
and it becomes chronic through sympathetic hyperactivity. [56]. This theory is further
supported by muscle biopsy findings indicating the presence of a muscle spindle near
the TrPs. Additionally, the majority of data support the idea that sympathetic fibers
primarily affect the muscle spindle [57].



2.6.Clinical Symptoms
2.6.1.Pain

The characteristic symptoms of active TrPs are pain can arise following a
specific trauma or injury or develop gradually. Patients often experience localized or

regional deep aching sensations, ranging in severity from mild to severe [58].

The pain often spreads to a location distant from the TrP in a specific pattern for
each muscle. According to Simons et al. there are three patterns of pain which are
peripheral, mostly central, and local. Some TrPs create pain patterns that are
combinations of these three [26]. In addition, sometimes, patients feel numbness or
tingling sensation instead of pain [49]. Thus, it may mimic the symptoms of

radiculopathy [59].

Thus, it is important to identify the patient's pattern of referred pain and

tenderness to find the muscle(s) responsible for an MPS [26].

Active trigger points are often found in the neck, shoulder, and pelvic postural
muscles, alongside the masticatory muscles. Frequently impacted muscles consist of the
upper trapezius, scalene, sternocleidomastoid, levator scapulae, and quadratus

lumborum [49].

The pain can worsen due to the use of the affected muscle(s), psychological

stress and anxiety, cold, and postural imbalance [59].
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Figure 2.2. Trigger Point Referral Pain Patterns [26]
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Figure 2.3. Example of Upper Trapezius Trigger Point Referred Pain Pattern [26]
2.6.2. Limited Range of Motion

A restricted range of motion (ROM) can arise from pain during muscle
stretching that involves a TrP and from limitations imposed by a shortened taut band.
It's important to note that ROM assessment could be deceptive, as various pathologies
can limit joint movement, and normal ROM can differ based on individual factors like

hypermobility [60].

For instance, a restricted ability to rotate the neck to the left could suggest that
the left sternocleidomastoid and/or trapezius muscles, as well as the oblique capitis
inferior and right splenius cervicis muscles, require lengthening to enable this
movement. Additionally, if there is a limitation in bending the neck to the right, it might

be due to the left sternocleidomastoid and trapezius muscles [60].
2.6.3. Muscle Weakness

Motor function issues caused by TrPs include weakened muscle strength,
coordination loss in the affected muscle, and reduced ability to work in the affected
muscle. This weakness is believed to be caused by reflexive motor inhibition that
inhibits the painful muscle and typically occurs without muscle atrophy in the affected
area [49] or secondary to the disuse of the involved muscle [59]. However, as the TrP is

deactivated, weakness in the affected muscle rapidly disappears. [60].
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2.6.4.Autonomic Changes

In patients with MPS, autonomic nervous system activation may lead to vascular
dilation and constriction, causing redness, paleness, and warmth or coolness typically in
the area where the nerve supplies an affected muscle [59]. Patients also may feel
postural dizziness, spatial disorientation, and disturbed weight perception and they may
report alterations in lacrimation, nasal secretion, pilomotor activity, and sweating

patterns [26].
2.6.5. Depression and Anxiety

Although MPS is not classified as a psychological disorder, it is associated with
psychological disruptions. Several psychological factors can play a role in the
persistence of TrPs. Research by Okumus et al. indicated that patients with MPS
demonstrate increased levels of depression when compared to a control group including
healthy individuals. Additionally, a study found a positive correlation between pain

intensity and depression levels [61].
2.6.6. Sleep Disturbances

In patients with MPS, painful muscles disrupt sleep, and sleep problems increase
pain sensitivity. Sleep disturbances appear to be more common in MPS patients with

high levels of pain intensity [26].
2.7.Clinical Signs
2.7.1.Taut Band

In muscles that can be palpated, a TrP is consistently found within a palpable
taut band. This group of tense muscle fibers extends from a TrP to the muscle
attachments. The clinician should palpate along the taut band to identify the nodule
corresponding to a slightly enlarged area of decreased compliance. This nodular region

is also where the TrP is located [26].

Three techniques for palpation can be used to locate the taut band: flat palpation,
pincer palpation, and deep palpation. Flat palpation is applied to relatively superficial
muscles. Pincer palpation is used when both sides of the muscle are accessible, allowing
the muscle to be grasped between the fingers. Deep palpation becomes essential for

deep muscles where there is considerable tissue between the muscle and the skin [26].
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Figure 2.4. Schematic Drawing of the Taut Bands and TrPs (Red Spots) [26]
2.7.2. Trigger Point

TrPs are described as the most intense tender and hyperirritable area within
muscles or their fascia, situated in palpable taut bands. If TrPs are adequately
hyperirritable, can manifest as pain, tenderness, autonomic phenomena, and dysfunction
in areas local and/or distant from their location [24]. Importantly, when pain is distant

from the location, it follows a diffuse region referred to as ‘myotomal’ [59].

These points can trigger a local twitch response in muscle fibers through a
specific palpation technique called snapping. Furthermore, applying digital pressure to
the trigger point may cause the jump sign, where the patient might abruptly jump or

move the extremity activated by the affected muscle group [24].
Travell and Simons define specific criteria for TrPs [56];

1. A palpable firm area of muscle, a taut band,

2. In the taut band, a specific area of extreme sensitivity to manual pressure, the
TrP,

3. A characteristic pattern of pain, tingling, or numbness occurs in response to
prolonged pressure on the TrP found in the taut band.

4. A local twitch of the taut band when the Trp is distorted transversely.
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In addition, TrPs are classified as active, latent, central, attachment, key, and

satellite [26].
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Figure 2.5. Trigger Point Complex [59]
2.7.2.1. Active Trigger Point

An active trigger point is a common source of clinical pain symptoms and causes
continuous pain spontaneously without any compression. It is consistently tender and
restricts the muscle's full lengthening. Additionally, it weakens the muscle and can
cause pain to radiate to a specific area upon direct pressure. When adequately stimulated
through palpation or a needle, it may trigger a local twitch response in the muscle fibers
and, when compressed within the patient's tolerance, can induce referred motor and

autonomic symptoms, typically in the pain reference zone [26].
2.7.2.2. Latent Trigger Point

A latent trigger point does not cause spontaneous pain but becomes painful only
with palpation. It exhibits all the clinical characteristics of an active TrP and is always in
a taut band that increases muscle tension and limits the ROM. The same factors

contribute to the development of a latent TrP, to a lesser degree. Perpetuating factors can
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increase the stress and convert a latent TrP into an active one. However, an active TrP
may spontaneously return to a latent state with sufficient rest and the absence of

perpetuating factors. [26].
2.7.2.3. Central Trigger Point

A central TrP, closely linked to dysfunctional motor endplates, is typically
located near the center of muscle fibers. This dysfunction triggers an energy crisis,
which sensitizes local pain receptors. Consequently, this can lead to the development of

contraction knots, resulting in small nodules and a taut band of tense muscle fibers [26].
2.7.2.4. Attachment Trigger Point

An attachment TrP is situated at the musculotendinous junction and/or osseous
attachment of the muscle. The tension generated by central TrPs at the center also
induces the formation of attachment TrPs in these regions. In addition, this sustained

tension can produce enthesopathy if it is not treated [26].
2.7.2.5. Key Trigger Point

A Key TrP is an active TrP, that creates TrPs in other muscles when it exists. It

can activate one or more satellite TPs [62].
2.7.2.6. Satellite Trigger Point

The TrP becomes active with the activation of the key TrP and develops around

the key TrP in the same muscle or associated muscles with mechanical dysfunction [62].
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Figure 2.6. Key (red X) and Satellite (black X) Trigger Points [26]
2.7.3. Local Twitch Response

The local twitch response is rapid local contraction when mechanical stimulation
is applied in the taut band. This response, specific to TrPs and absent in healthy
muscles, is an important diagnostic symptom. It is a reflex contraction at the spinal cord
level, independent of higher central nervous system structures. The closer the
stimulation is to the TrP, the more pronounced the twitch response, and can not be
triggered if the taut band is stimulated 3 cm or more away from the TrP zone. Thus, the

absence of this response does not rule out the presence of MTrPs [60].
2.7.4. Jump Sign

The response that elicited in the patient by palpating taut bands and applying
compression to the TrP. The patient may respond with general pain, wincing, crying out,
or withdrawing. However, the jump sign by itself is not regarded as a definitive

diagnostic criterion for a TrP [26].
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2.8. Laboratory and Instrumental Tests
2.8.1. Routine Laboratory Tests

Laboratory studies are not used for diagnosing MPS or MTrP because no
laboratory or imaging test is clinically useful for the diagnosis of MPS. These studies
aim to identify conditions associated with MPS, including iron deficiency,
hypothyroidism, deficiencies in vitamin D and vitamin B12, as well as recurrent vaginal

and parasitic infections [60].
2.8.2. Ultrasound

The TrP nodule, whether active or latent, appears hypoechoic, elliptical, and
focal in ultrasound imaging [60]. A vascular compression has also shown by ultrasound
with active TrPs exhibiting high-resistance blood flow which differed from the latent
TrPs and uninvolved myofascial tissue [63]. Furthermore, the practical use of ultrasound
is starting to be examined, such as using ultrasound guidance for needling when treating

deep muscles [60].
2.8.3. Electromyography

Studies using surface electromyography (EMG) indicate that muscles containing
active trigger points (TrPs) fatigue more quickly, and become exhausted earlier than
normal muscles [24]. In needle EMG, it is known that myofascial trigger points generate
more EMG activity compared to non-sensitive muscle fibers. A study found that the
activity of TrPs in patients with tension-type headaches was higher than those without
headaches. Additionally, during psychological stress, there was an increase in EMG
activity at the TrPs, while no changes were observed in the neighboring muscle fibers

[64].
2.8.4. Thermography

Thermography is a technique that visualizes temperature differences on the body
surface using a thermogram. A hot spot on a thermogram does not definitively indicate
the presence of a TrP, as similar temperature alterations can occur in other painful
conditions such as radiculopathy, joint dysfunction, or subcutaneous inflammation.
Additionally, research on thermography in the relevant area has produced inconsistent

findings. In certain instances, compression of the TrP induced hypothermia in the
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referred zone. Therefore, further research is necessary to establish a more precise

definition of thermal changes associated with MPS. [24].

2.8.5. Skin Resistance

Skin resistance refers to the skin's resistance to conducting electrical current, and
pain is a significant factor that reduces skin resistance. A study aimed at assessing
whether skin resistance can be used to distinguish tissues containing TrPs from
surrounding tissues found that skin resistance in areas with TrPs compared to
surrounding tissues. Thus, the results suggest that this technique could be useful in

identifying the TrPs [65].
2.9. Differential Diagnosis

MPS and various muscle pain diagnoses may overlap, with similar symptoms
often reported. Literature indicates that MPS can present in unusual ways [28]. It has
been associated with chronic conditions like shoulder pain, lateral epicondylalgia, and
chronic tension-type headaches [66-68]. Furthermore, it can also occur in the affected
limb of patients suffering from complex regional pain syndrome [69]. Moreover, one
study showed that approximately one-third of individuals suspected of having carpal
tunnel syndrome exhibited normal EMG findings alongside trigger points in the

infraspinatus muscle [70].

Another condition that is often associated with and difficult to differentiate from
MPS is fibromyalgia (FM). MPS refers to regional pain associated with TrPs, whereas
FM is characterized by widespread pain with tender points persisting for over three
months. However, MPS also has the potential to become widespread and if it is
untreated, the pain can persist for more than three months [41]. In addition, although it
is known that these are very different conditions, they are thought to potentially occur
simultaneously. In this condition, it is significant to differentiate between TrPs and

tender points [24].
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Table 2.1. Differential diagnosis for MPS [28]

Joint disorders Zygapophyseal joint disorders
Osteoarthritis
Loss of normal joint motion

Inflammatory disorders Polymyositis
Polymyalgia rheumatica
Rheumatoid arthritis

Neurologic disorders Radiculopathy
Entrapment neuropathy
Metabolic myopathy

Regional soft tissue Bursitis
disorders Epicondylitis
Tendonitis

Cumulative trauma

Diskogenic disorders Degenerative disk disease
Annular tears
Disk protrusion or herniation

Visceral referred pain Gastrointestinal
Cardiac
Pulmonary
Renal
Mechanical stress Postural dysfunction
Scoliosis
Leg length discrepancy
Nutritional, metabolic, Vitamin deficiency (B4, B12, D, calcium, folic acid, iron, magnesium)
and endocrine Alcoholic and toxic myopathy
disorders Hypothyroidism
Psychological disorders Depression
Anxiety
Disordered sleep
Infectious disease Viral illness

Chronic hepatitis
Bacterial or viral myositis

Widespread chronic pain  Fibromyalgia

2.10. Treatment of Myofascial Pain Syndrome

Effective treatment of MPS resulting from TrPs involves more than just focusing
on the TrPs. Identifying and addressing the underlying causes that activated the TrPs,
correcting any perpetuating factors, and assisting the patient in restoring and

maintaining normal muscle function are the main goals of the treatment [26].

Given the numerous treatment options available for MPS, treatment plans must
be arranged according to the region of symptoms, disease duration, and personal
circumstances of each patient. Those with a short duration of disease and mild
symptoms can benefit from rehabilitation and physical therapy. However, if the disease
has been present for a long time, symptoms are widespread, and previous treatments
have been ineffective; in that case, more comprehensive treatment including invasive

procedures and psychotherapy may be needed [4].
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2.10.1. Elimination of Factors Leading to MPS

The fundamental approach to managing MTrPs is to treat the underlying
pathology. Although initially pain can be suppressed by certain methods, it often
reappears within a few days to weeks if the associated factors are not addressed. Once
the underlying condition is fully healed, the active MTrPs will generally deactivate
automatically [71].

Poor body biomechanics, structural asymmetries, overuse of muscles, and
ergonomic factors should be investigated and corrected in every patient. For example,
forward head posture and forward rolled shoulders are common causes of TrP related
neck pain, and posterior displacement of the mandible can predispose to this abnormal
posture. Treatment approaches that correct mandibular displacement will help improve

posture and prevent the painful condition [41].

Medical conditions such as hypothyroidism, parasitic diseases, recurrent
infections, and vitamin deficiency can also lead to widespread muscle pain. Treating

these conditions significantly alleviates symptoms [41].

In addition, it is also known that psychological stress affects the pain condition
of patients. A study has confirmed that TrPs exhibit abnormal EMG activity in response
to psychological stress compared to surrounding tissues [64]. Therefore, it is necessary

to plan a multidisciplinary treatment program for patients with MPS.
2.10.2. Exercise

The most efficient exercise methods for muscle rehabilitation of MPS consist of
muscle stretching, strengthening, and aerobic activities. A program incorporating both
active and passive muscle stretching exercises help alleviate muscle tenderness, while
strengthening and aerobic exercises enhance circulation, muscle strength, and endurance
[72]. Studies also demonstrated that exercise effectively addresses pain intensity,

pressure pain threshold, and range of motion in patients with MPS [2,8].

Stretching exercises target muscles with TrPs and improve joint ROM, decrease
pain, increase mobility, and restore normal activity [28]. A possible reason for the
effectiveness of stretching is that it increases the distance between actin and myosin
molecules, and lengthens the sarcomeres. This reduces local energy consumption and

interrupts the energy crisis mechanism [24]. Another possible mechanism related to the
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effectiveness of stretching exercises involves blood circulation. Daily passive stretching
of muscles enhances endothelium-dependent vasodilation and induces angiogenesis,
which enhances exercise-induced hyperemia in the skeletal muscles. The probable
mechanisms of these vascular adaptations are local ischemia and/or mechanical

stretching of intramuscular blood vessels [73].

As TrPs reduce the muscle’s normal ROM, stretching beyond this restricted
range can cause pain. In response, reflex muscle contractions occur, and sympathetic
activity increases to return the muscle to its pain-free range. To prevent this, cold spray
can be applied to the skin over the muscle before stretching. The sudden cooling and
tactile stimulation help control pain and involuntary motor responses. Additionally, the
spray has a local anti-inflammatory effect, promoting better muscle lengthening and

relaxation [24].

Once optimal muscle length is restored and pain is alleviated, incorporating
strengthening exercises into the program can facilitate the development of new
movement patterns and enhance muscle endurance [28]. Additionally, addressing weak
muscle groups, correcting posture, and providing feedback to prevent the overuse of
dominant muscle groups are essential. For instance, the overuse of the upper trapezius
and levator scapulae can be corrected by stretching these muscles while strengthening
the scapular stabilizers, including the latissimus dorsi, thomboids, and lower trapezius
[28]. In addition, spinal stabilization exercises should also be included in the
strengthening program. These exercises activate the deep postural spinal muscles such
as the multifidus and transversus abdominis. Consequently, it enhances the function and
strength of the spine, leading to a reduction in pain [74]. Studies have shown that spinal
stabilization exercises are effective in reducing both chronic low back and chronic non-
specific neck pain [74,75]. Another study has also demonstrated that spinal stabilization
exercises improve postural deviations which are forward head posture and thoracic

kyphosis [76].

A systematic review indicates that combining stretching and strengthening
exercises results in greater short-term reductions in pain intensity associated with MPS
[9]. This combined exercise can alleviate symptoms of myofascial pain because it
enhances blood flow and energy metabolism in muscles, while also properly orienting

the myofascial elements [5,10]
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Another kind of exercise is aerobic exercise which increases blood pressure,
blood flow, and oxygen saturation, allowing more blood to enter the MTrP. Additionally,
it reduces circulating levels of pro-inflammatory markers and promotes the production
of anti-inflammatory cytokines. Thus, aerobic exercise presents a potential treatment
modality for managing MPS, and combining it with strengthening and stretching
exercises would be effective. However, additional research is required to clarify the
effects of aerobic exercise by itself or when combined with other exercises or treatment
methods [8]. Although the effectiveness of exercise has been demonstrated, an
important point to consider is the proper adjustment of its intensity. The key principle is
to avoid heavy, rapid, and extended exercise. Heavy exercises can worsen damage to
degenerative tissues of the tendons, ligaments, bursae, or the joint itself. They can also
lead to muscle fatigue, which may cause muscle spasms that can restrict local
circulation. Additionally, rapid exercises can lead to soft tissue injuries. Rapid muscle
contractions are also more likely to cause muscle spasms compared to slower activities.
Prolonged muscle contractions can lead to muscle spasms and consequently reduce

local circulation [71].
2.10.3. Manual Therapy

Manual therapy is a crucial method for MPS treatment. Generally, the main
principles of manual therapy typically involve stretching shortened muscles (or taut
bands), increase of local circulation, providing counter-irritation (stimulating
nociceptors to induce reflex inhibition of pain fiber conduction), and activating specific

mechanisms through spinal reflexes (such as modification of TrP circuits) [77].

Ischemic compression (IC), also known as manual pressure release or trigger
point release massage, is a form of manual therapy frequently used in the treatment of
MPS. It involves applying continuous compression or persistent pressure on the TrP or
surrounding areas, typically for a duration of 30 to 90 seconds. This pressure may cause
local ischemia, thereby reducing the accumulation of inflammatory factors, and after
interruption, enhanced blood reperfusion [1]. It also produces a localized stretch effect
that lengthens sarcomeres [26]. A recent meta-analysis demonstrated that IC facilitated
the restoration of ROM in MPS patients [78]. In a systematic review and meta-analysis

conducted in 2022, it was observed that IC improved pain tolerance in subjects with
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MPS. However, there was no evidence indicating a beneficial effect on self-reported

pain [1]

Massage therapy is another type of manual therapy used in MPS that alleviates
pain by adhering to the gate control theory, as well as by eliminating pain mediators
through vasodilation [79]. Trampas et al. observed that clinical massage, in addition to
stretching exercises, was effective in pain in MPS treatment [80]. Deep tissue massage
(DTM) is particularly effective for alleviating muscle pain and spasms, increasing
ROM, reducing tension in the fascia and muscles, and increasing local blood flow.
Similarly, Bing6lbali et al. showed that adding DTM to the conventional rehabilitation
program for MPS increases neck ROM, diminishes pain and disability, and improves

the quality of life [79].

Myofascial release therapy (MRT) has gained significant popularity in recent
years. This technique aims to break pathological fascial adhesions and reduce muscle
stiffness. Based on the application techniques, MRT includes two main techniques;
direct and indirect [32,81]. Some studies have demonstrated the effectiveness of MRT
on parameters such as pain and ROM [82]. However, the literature shows conflicting
results regarding the outcomes of MFR techniques in MPS. These differing results

reveal the necessity for further research [81].

Chiropractic therapy is also a manual therapy method that is used widely.
Although the exact mechanism of pain relief is not fully understood, several studies
have shown a notable and immediate decrease in TrP pain after spinal manipulation. It is
suggested that connections exist between the facet nociceptive pathway and the TrP
nociceptive pathway in the spinal cord. If this is true, applying manipulation to the facet
nociceptors could activate a strong spinal reflex, interrupting the painful TrP circuits at
the spinal cord level. However, the therapeutic benefits may be temporary if the main

underlying cause is not effectively solved [71].

Another efficient technique for MPS is the post-isometric relaxation technique.
In this method, the patient contracts the affected muscle at 10% to 25% of their
maximum strength. After contraction, the muscle is relaxed and stretched. This
technique has been recommended for MPS because tension and muscle tightness caused

by MTrPs can be alleviated more effectively after a maximal voluntary contraction. In
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addition, this technique can be combined with eye movements and controlled

respiration [71].
2.10.4. Physical Therapy Modalities
2.10.4.1.Transcutaneous Electrical Nerve Stimulation (TENS)

TENS is a treatment method used in pain management with electrodes applied to
the painful area. It is thought to be effective based on the gate control theory explained
by Melzack and Wall in 1965. This theory suggests that stimulation of large-diameter
afferent nerves inhibits the transmission of signals from small-diameter nociceptive
fibers at the level of the spinal cord's dorsal horn or higher [83]. Moreover, electrical
stimulation has been found to release endorphins and endogenous opioids and activate
central serotonergic and noradrenergic analgesic pathways. It additionally inhibits motor

endplate activity related to MTrPs [84].

Although not extensively studied for MPS, the available evidence suggests that
TENS might be an effective method. According to a recent systematic review, TENS
can reduce pain intensity and improve joint ROM in patients with MPS [85].

2.10.4.2. Therapeutic Ultrasound (US)

Although the exact mechanisms of the US is unknown, a potential explanation is
that tissue heating by the US could alleviate the local energy crisis [24]. This process is
believed to ease pain in MPS by enhancing the permeability of blood vessels and cell
membranes, stimulating angiogenesis, and improving microcirculation, which in turn
leads to muscle relaxation and increased extensibility of connective tissues. Moreover,
the analgesic effect of US on MPS may be due to its modulation of central nervous
pathways [85]. This aspect is particularly significant in treating TrPs located deep

within muscles that are inaccessible through manual techniques [24].

Literature presents conflicting results regarding the effectiveness of US therapy.
Some studies show there is inadequate evidence to support the assertion that US is more
effective than a placebo in treating musculoskeletal issues [86,87]. However, a
systematic review that included three sham-controlled studies on the efficacy of US
therapy for treating MPS found that low-intensity US significantly reduced pain [85].
Kadavar et al. also observed significant intragroup improvements in pain pressure

threshold, favoring the US therapy group [88].
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2.10.4.3.Hotpack (HP)

Applying an HP to the area where TrPs are located is recommended in treating
MPS because it increases local circulation and promotes relaxation in superficial
muscles, thereby decreasing TrP tension [89]. Additionally, reflex sympathetic outflow
may stimulate deep-tissue layer blood circulation [90]. In application protocols, to
enhance circulation in superficial tissues, it is typically used as an adjunct to other

therapies and before the treatment [90].
2.10.4.4. Low-Level Lazer Therapy (LLLT)

LLLT is a form of light therapy particularly used for localized painful muscle
disorders. LLLT is absorbed by the photoreceptors in the affected area, producing
analgesic, anti-inflammatory, and regenerative effects. Furthermore, LLLT reduces

edema by increasing lymphatic drainage [3].

A review article analyzing the effectiveness of LLLT in temporomandibular
MPS concluded that LLLT outperformed the placebo group in pain relief [91]. Another
study comparing the effects of occlusal splints and LLLT effects on MPS using
thermographic evaluation, finding significant improvements in pain intensity for both
groups. The key difference observed was a lower temperature in the masseter muscle of
the LLLT group after treatment. The authors interpreted as indicative of a stronger anti-
inflammatory response, suggesting that LLLT might be more effective than occlusal
splints [92]. Conversely, another study investigating LLLT's impact on pain intensity,
sensitivity, and qualitative assessments in MPS patients revealed no notable difference
between the LLLT and placebo groups [93]. In a similar vein, Dundar et al. found no
evidence that laser therapy was superior to placebo regarding pain severity, active range

of motion, or neck disability index in cervical MPS treatment [94].

These conflicting results may be attributed to several factors. The effectiveness
of different lasers can vary based on specific diagnoses and parameters such as
wavelength, duration of treatment, energy density, number of treatments, and mode of
delivery. Although this makes the comparison difficult and needs further studies with
different conditions and techniques, LLLT is a safe and non-invasive treatment method

for MPS [3].
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2.10.4.5. Extracorporeal Shockwave Therapy (ESWT)

ESWT is believed to effectively manage pain by applying high-amplitude

acoustic waves to the affected body area through various mechanisms.

One theory suggests that shockwaves encourage vascular perfusion by stimulating
angiogenesis in ischemic muscles. Another theory indicates that shockwaves disrupt
free nerve endings and eliminate ACh receptors, resulting in muscle relaxation.
Additionally, shockwaves may directly break down actin-myosin bonds [95]. A recent
systematic review and meta-analysis demonstrated that ESWT can reduce pain, increase
the pain threshold, and reduce the neck and shoulder disability index in MPS compared
with other treatment methods such as needling, injections, and US. [96]. Kiraly et al.
also showed that laser and ESWT combination was better than ESWT alone in MPS,
suggesting that in clinical practice, combining ESWT with other treatment methods

increases the therapeutic effect [97].
2.10.5. Pharmacologic Management
2.10.5.1. Nonsteroidal Anti-inflammatory Drugs (NSAID)

NSAIDs are commonly used for pain relief, but their effectiveness in treating
chronic pain is often limited due to several side effects. Evidence supporting the use of
oral NSAIDs for managing MPS is lacking. Conversely, topical NSAIDs have proven to
be effective [32]. Hsieh et al. found that a topical diclofenac sodium patch reduced pain
and enhanced function in upper trapezius MPS patients, compared to those receiving a
placebo. However, there were no notable differences in the pain thresholds of MTrPs

between the groups [98].
2.10.5.2. Muscle Relaxants

Muscle relaxants work by reducing skeletal muscle tone, which helps to relieve
the increased muscle activity in MPS. Nevertheless, existing research fails to offer
strong evidence supporting the effectiveness of muscle relaxants for any

musculoskeletal pain condition [32].
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2.10.5.3. Antidepressants

Tricyclic antidepressants (TCAs) are commonly prescribed to manage
depression and various pain syndromes. Studies examining TCAs' efficacy in the
management of MPS have demonstrated significant benefits [3]. Haviv et al. showed
the effectiveness of TCAs in pain reduction in patients with chronic masticatory MPS
[99]. Similarly, Bendtsen et al. found that amitriptyline, a form of TCA alleviates
myofascial tenderness and headaches in individuals suffering from chronic tension-type

headaches [100].

Another form of antidepressant is serotonin reuptake inhibitors, which can
reduce general pain, and improve sleep and cognitive symptoms in patients with FM.

Nevertheless, there is not any research specifically on MPS in the literature [101].
2.10.6. Invasive Methods
2.10.6.1.Dry Needling (DN)

Dry needling is a minimally invasive and non-pharmacological method that does
not include any pharmacological agents or solutions for treating MPS pain. In this
therapeutic procedure, a thin filiform no-bore needle is inserted into the MTrP until the

LTR occurs [32].

Although there is some research on DN, the exact mechanisms underlying the
deactivation of MTrPs of needling are unclear. However, the potential effects can be
explained through different approaches. One indicates that the DN inhibits spontaneous
electrical activity by eliciting LTR. Some research has demonstrated that needling can
increase blood circulation and oxygenation. Moreover, some indicate that the effects of
needling can be explained by neurophysiologic approaches [102]. Results obtained from
a study conducted by Hsieh et al. showed that dry needling at the MTrPs modulates
some biochemicals related to pain and inflammation. In this way, DN provides pain
control at the peripheral level. However, a study revealed that consecutive sessions
could reverse this effect [103]. According to Chu, the LTR after needling may cause
large-diameter sensory afferent stimulation, and this stimulation leads to the “gate-
controlling” effect that blocks the noxious input generated from MTrP [104]. In
addition, Niddam et al. showed that pain can mediated with DN in conjunction with

electrical stimulation by activating the endogenous opioids from higher centers [105].
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Furthermore, the effectiveness of DN can be explained by the placebo effect and the

release of neurotransmitters such as serotonin and noradrenaline [102].

The effectiveness of DN in MPS has been supported by several studies. A recent
systematic review and meta-analysis observed that DN was more effective than the
sham/placebo group immediately after and over a short-term period. However, this
effect was not observed when comparing DN to manual therapy and physical therapy
interventions. Additionally, DN has been found no significant effect on pressure pain
sensitivity and ROM in this study [106]. Fernandez-De-Las-Pefias et al. demonstrated
that adding DN to other physical therapy approaches is more effective for improving
ROM and decreasing pain [107].

2.10.6.2. Injections

TrP injection therapy is a popular invasive method used to relieve pain, and
muscle spasms, improve ROM, and encourage physical therapy methods in MPS [108].
Receiving the LTR response during the injection is important for the spontaneous
reduction in pain and increase in optimal results from the injection [109]. Hong revealed
that the LTR response received during injection into the upper trapezius muscle was
important in improving the subjective pain response and improving neck ROM [110].
Today, the efficacy of the injection of botulinum toxin has not been confirmed although
some results are showing the effectiveness of botulinum toxin. Also, it is an expensive
solution. Therefore, injection of local anesthetics is comparatively preferable [24].
Notably, injection alone is rarely effective in treating chronic MPS. A multidisciplinary
approach to managing MPS is recommended, including the appropriate organization of

all modalities such as physical therapy, psychotherapy, and pharmacotherapy [108].
2.11. Attentional Focus

The first study on the attentional focus was conducted in 1998 by Wulf et al.
[111]. Attentional focus (AF) is a well-established motor learning component, and its
use is common among fitness professionals. AF refers to the mental focus of an
individual while executing a movement or particular activity. There are two main types
of AF; internal and external. In the internal focus of attention (IFA), the individual
thinks about and focuses on bodily movements during a performance; for example,

directing attention to squeezing the gluteal muscles in a squat. Conversely, the external
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focus of attention (EFA) directs the individual’s focus to the environment; for example,

focusing on driving oneself away from the floor while squatting [112].
2.11.1. Attentional Focus and Motor Learning

How humans acquire and refine movement skills has been studied from various
scientific  perspectives and analyses, including behavioral, social-cognitive,
neurophysiological, and neurocognitive. Wulf et al. presented an OPTIMAL theory
(Optimizing Performance Through Intrinsic Motivation and Attention for Learning),
which posits that understanding motor learning requires attention to motivational and
attentional factors. This theory indicates that learners who adopts an external focus of
attention instead of an internal focus can learn faster and achieve higher levels of skill
sooner. In addition, studies have shown that the use of EFA proves more effective than
an internal focus of attention (IFA) for both effectiveness—such as accuracy in
targeting, generating specific force, and maintaining balance—and efficiency (e.g.,
reduced muscular activity, reduced oxygen consumption, and heart rate during

movement [113].

The AF effect has been explained by the constrained action hypothesis by Wulf
et al. According to this theory, EFA promotes an automatic type of movement control
that permits an unconscious, fast, and reflexive process to control movement. This
allows the motor system to be more naturally self-organized and leads to effective
learning. However, IFA constrains the automatic processes. As a result, IFA degrades the

performance and learning process [114].

In the 1960s, Paul Fitts explained the motor learning process with three phases;
cognitive, associative, and autonomous. During the cognitive stage, movements are
under conscious control, and as the movement becomes more fluid and efficient, the
need for conscious control decreases [115]. Wulf emphasized that switching to the
automatic phase as soon as possible is necessary to accelerate the motor learning

process and suggested using EFA, which provides more automatic control [116].

Some studies have also demonstrated an association between EFA and
automaticity. For example, Wulf et al. found short reaction times with EFA in a balance
task. Shorter reaction times in a secondary task suggested that the primary activity
required less attention, or was more automatic. Additionally, they found that reaction

times reduced with the practice, suggesting that the attentional demands became less
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demanding with the experience. Importantly, shorter reaction times for the EFA group
than the IFA group supported the idea that an external focus promotes automaticity,
accelerating learning. In addition to reaction times, according to the frequency
characteristic of the balance records, more frequent and smaller amplitude adjustments
were found in the EFA compared to the IFA. This effect is also related to the automatic
process of EFA [114]. Moreover, McNevin et al. demonstrated that moving the external
focus away from the body resulted in higher frequencies and greater stability in a
balance task compared to focusing on the external focus closer to the body. This also
suggests that focusing on a more distant focus enhances the learning process by
promoting automaticity [117]. Kal et al. recently shown that cognitive dual-task costs
are reduced with an external focus rather than an internal one. Their research also
assessed movement fluency (i.e., jerk) and movement regularity (i.e., sample entropy)
under external and internal focus conditions during a cyclic leg extension-flexion task.
Both parameters showed improvement with an external focus, reinforcing the idea that a

greater degree of automaticity is attained when employing an external focus [118].
2.11.2. Attentional Focus and Motor Performance

Effective motor function is crucial for survival and growth, with skilled
movement being important for numerous activities [113]. The effectiveness of EFA and
IFA has been examined across various dimensions of motor performance [119]. These
generally include movement effectiveness—such as balance, accuracy, and the quality
of movement form—and movement efficiency related to muscular activity, endurance,

speed, force production, and oxygen consumption [119,120].

Studies examining the relationship between the accuracy of performance and AF
have shown that in one study, using an EFA reduced target deviation in golf shots, and
distal EFA was superior to proximal EFA and IFA which is the least accurate
performance. In the same study, similar results were observed for performance made
under anxiety, with distal EFA providing superior accuracy [121]. Similarly, a study
demonstrated that EFA during dart throwing led to fewer errors and improved
performance. Additionally, this study found that EFA reduced preparation time between
throws, decreased EMG activity in the triceps brachii muscle, and increased the
variability of shoulder joint movement in kinematic measurements. These results

indicate that using EFA promotes movement economy [122].
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In balance tasks, several studies have shown that using EFA is better than using
IFA for improving balance performance [123]. In 1998, Wulf and colleagues found that
the EFA group had better balancing skills than the IFA group in different tasks (ski
stimulator and stabilometer). Additionally, according to the retention test conducted a
day after practice, during which no instructions were given, the external focus condition
proved more effective than the internal focus condition. In other words, EFA is more
effective for learning than IFA [111]. Similarly, a study also showed that the EFA group
had a better balance of performance and learning process than the IFA group [114]. In
contrast, some studies have not supported the superior benefits of external focus
compared to internal focus [124,125]. De Bruin et al. found no difference in balance
performance and learning when attention was directed to an external or internal
following 5 weeks of training protocol in older adults [124]. Similarly, In a study by
Waulf in 2008 with world-class acrobats, it was found that there was no superiority of
external focus over internal focus; instead, the control group demonstrated better
balance performance. This finding suggests that external focus instructions may benefit

top-level performers less [125].

When examining some studies on the effects of the AF strategies on movement
form, it is similarly observed that an external focus yields better results. Abdollahipour
et al. demonstrated that an external focus enhances both jump height and the quality of
gymnastics performances, as measured by execution deductions, more effectively than
using an internal focus or no focus instructions at all [126]. An et al. explored the
influence of AF instructions on movement form which included rotation of the
shoulders relative to the pelvis during the downswing (known as X-factor stretch) and
the maximum angular velocities of the pelvis, shoulders, and wrists in low-skilled
golfers. The findings revealed that participants in the EFA group achieved higher
maximum angular velocities, greater X-factor stretch, and increased carry distance
compared to the IFA and control groups, which resulted in similar. These results indicate
that movement form can be improved with external focus instructions; thus, the

outcome of movement is affected positively [127].

Oxygen consumption is an objective parameter of the movement economy and
the lower level represents the better movement economy due to the reduced
consumption of resources. In endurance sports, the relationship between AF and oxygen

consumption was investigated, and although contrary results, several studies have
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similarly shown that EFA produces more effective results in performance compared to
IFA [128]. Hill et al. studied recreational runners and reported that the movement
economy was better when EFA was used. Heart rate and oxygen consumption (VO2)
were significantly lower in the external focus condition than in the IFA and control
conditions [128]. Also, Schiicker et al. found similar results that EFA is better than IFA
in terms of the physiological performance measure of oxygen consumption in endurance

sports [129].

In addition to these parameters, studies have examined the effect of AF strategies
on muscular activity. Vancet et al. conducted two experiments where participants
performed biceps curl while focusing on the arm (IFA) and curl bar (EFA). In the first
experiment, EFA conditions led to faster movement performance than IFA. Also,
integrated EMG (iEMGQG) activity was reduced when the EFA condition was adopted. In
experiment 2, movement time was controlled, and iIEMG activity was again reduced
under EFA conditions. [130]. Another study examining AF instructions' effects on
muscle activity during an isometric task found that error decreased in the EFA
condition, and the EMG and mean power frequency values in the antagonist muscle
decreased. However, the AF strategies did not affect the agonist muscle in this study.
Researchers have interpreted these results as indicating that EFA has made motor unit
recruitment more efficient and improved performance by reducing co-contraction
during movement [131]. Furthermore, Zachry et al. examined the relationship between
EMG results and performance. In this study where participants performed free
basketball shots, it was revealed that the accuracy rate was higher in the EFA condition
compared to the IFA and the biceps and triceps muscle EMG activities were lower in the
EFA condition. Thus, it was demonstrated that reduced EMG activity is associated with
increased performance accuracy. Another important point in the study was that, despite
the participants focusing on the wrist, changes in muscular activity were observed in the
biceps and triceps muscles. This situation has also shown that the AF strategy can affect
not only muscle activation in the relevant area but also the entire motor system. As a
result, these findings suggest that the decrease in EMG activity with the use of EFA can
be explained by the more efficient recruitment of motor units during movement, and this
situation is believed to contribute to the execution of movement being more accurate
and requiring less effort [132]. Similarly, studies showed that EFA enhances muscular

endurance [133,134] and leads to greater force production when compared to IFA [135].
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Furthermore, a meta-analysis examining the impact of attentional focus strategies on
muscular strength concluded that using an EFA can significantly enhance muscle
strength performance and may lead to greater lower-extremity strength gains in

comparison to an IFA [136].
2.11.3. Attentional Focus and Rehabilitation

In recent years, the evidence from healthy individuals has caused discussions in
the rehabilitation community regarding the clinical significance of attentional focus
[17]. Many studies conducted in this context have shown that external focus cues used

in rehabilitation are more effective than internal ones.

In this regard, a study showed that EFA induced a greater improvement than [FA
in immediate motor performance and continuous motor skills and motor learning in
visually impaired individuals [137]. Similarly, using external focus instructions
positively results in Idiopathic Parkinson’s disease across performance outcomes such
as postural stability, balance, and walking step length [18,138], and stroke patients
showed greater improvements in terms of movement speed and force during different
tasks related to reaching and grasping an object when instructed externally rather than
internally [19,139]. Additionally, using EFA is more advantageous for performance
outcomes such as throwing and gait in other neurological disorders, such as cerebral

palsy and multiple sclerosis [20,21].

In a study conducted with cancer patients, it was found that the patients'
visuomotor performance was better when EFA was used compared to IFA and control
conditions, and it was stated that the use of EFA in cancer patients could help reduce the
negative effects of the chemotherapy on motor skills [22]. Moreover, a study showed
that in an exercise program conducted over 6 weeks with obese individuals, the group
that received external focus instructions demonstrated better improvement in functional
performance, balance, and muscle strength parameters than the group that received

internal focus instructions [23].

According to some studies, it is observed that EFA is superior to IFA in
improving motor performance in musculoskeletal disorders [13,14]. Gokeler et al.
conducted a study in which they administered a single-leg hop test to participants
following anterior cruciate ligament (ACL) reconstruction. The study examined jump

distance, knee kinematics in the frontal and sagittal planes, and the time to reach peak

33



knee flexion angles. Participants were divided into two groups; one received EFA
instructions while the other was instructed using IFA instructions. The results indicated
that, for the injured leg, the IFA group had significantly less knee flexion at initial
contact compared to the EFA group. Additionally, peak knee flexion was also
significantly lower in the IFA group for both legs—injured and non-injured.
Furthermore, the time to peak knee flexion was shorter for the IFA group in comparison
to the EFA group for both legs [140]. Rotem-Lehrer & Laufer evaluated subjects with
ankle sprains during a balance task, finding that the EFA group performed better in the
transfer phase. The EFA group also exhibited significant difference in all stability
parameters, whereas the IFA group showed no significant pre-to-post training score
changes over time [141]. Similarly, Laufer et al. studied postural stability in patients
with ankle sprains and discovered that the EFA group demonstrated greater
improvement in the stability acquisition phase at level 6 [142]. Kuzu et al. examined the
effects of external focus-based dynamic balance training on pain, functionality, and
balance in individuals suffering from chronic low back pain, finding that the EFA group
had greater enhancements in dynamic balance, fall risk, stability limits, physical
performance, posture, spinal mobility, and postural endurance compared to the IFA

[143].
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3. MATERIALS AND METHOD

This study is a randomized controlled trial conducted at Istanbul Kadikdy
Florence Nightingale Hospital between February 2024 and March 2025, following
ethical approval granted by Marmara University (25.01.2024/03) (Appendix 8.1). The
study was also registered to ClinicalTrials.gov (NCT06248372).

The study investigates the effects of different attentional focus strategies used
during an exercise program on pain, pressure pain intensity, quality of life, endurance,
disability, and resistance to the breaking angle in individuals with MPS affecting the

neck and upper back regions.
3.1. Subjects

A total of 36 patients aged 18 to 65 participated in this study. They were
informed about the study's plan and purpose and signed a consent form. Eligible
patients exhibited symptomatic MPS in the neck and upper back regions, specifically
involving the upper and middle trapezius, levator scapulae, rhomboids, infraspinatus,
and supraspinatus muscles, as confirmed by a physician. Additionally, they experienced
pain lasting over 3 months, characterized by a pain intensity rating of 3 or higher on the

Numeric Pain Rating Scale (NPRS>3).

Participants were randomly divided into three groups. This randomization was
computer-based and carried out via https://www.randomizer.org [144]. During the
process, the total number of groups and participants was first determined, and a
randomization list was created. Each newly admitted participant was assigned to the

corresponding group based on their order of arrival.

This study's estimated sample size was calculated by using a similar study
examining the changes in parameters focused on pain and disability in patients with
chronic non-specific neck pain after two experimental treatments with a control group

[145].

As a result of the power analysis using the G*Power 3.1.9 program (G*Power,
Universitit Diisseldorf, Germany), when the effect size was calculated at the medium,
the type I error amount was taken as a = 0.05, the targeted power of the test was 1- f =
0.85, the minimum number of samples required for statistical analyzes for three groups

was determined as 36, minimum of n=12 individuals for each group.
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3.1.1.Inclusion Criteria

e Being 18-65 year-old

e A physician confirmed an MPS in either unilateral or bilateral neck and
upper back regions (including the upper-middle trapezius, levator scapulae,
rhomboids, infraspinatus, and supraspinatus muscles)

e Having persistent pain lasting over three months, with a pain rating of 3 or
more on the Numeric Pain Scale (NPRS>3).

e Not participating in any sports activity

e Not having received any physical therapy and/or exercise sessions within the

last 4 weeks.
3.1.2. Exclusion Criteria

e Diagnosed with fibromyalgia syndrome, cervical disc pathologies,
malignancy, or neurological and/or inflammatory conditions.

e A history of neck, shoulder, or upper back surgeries and/or traumas.

e Receiving analgesics or anti-inflammatory drugs

e The presence of neurological and/or psychological conditions that would
prevent understanding and focus on verbal instructions used during
exercises.

e Other medical conditions that restrict involvement in exercise sessions

e Pregnancy
3.2. Flow of Research

Ethics committee approval required for this study was obtained from Marmara
University Non-Interventional Ethics Committee with protocol number 03. Participants
took part voluntarily, and written informed consent was obtained from all who agreed to
participate (Appendix 8.2). A total of 36 subjects engaged in the research, completing
exercise sessions twice weekly for 6 weeks, resulting in a total of 12 sessions. Figure

3.1 illustrates the flow chart of the patients involved in the study.

Participants were divided into 3 groups randomly; External Focus Group (EFQG),
Internal Focus Group (IFG), and Control Group (CG). Each group received the same

exercise sessions except for verbal instructions.
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Figure 3.1. Flow of Chart
3.3. Study Protocol and Design

The study's purpose and content were explained to participants according to the
consent form. All volunteers completed demographic information and consent forms
prior to participating in the study. Demographic data was gathered from participants
before they began the exercise program, demographic information was collected from
participants and the Numeric Pain Rating Scale (NPRS), Pressure Pain Threshold
(PPT), Neck Disability Index (NDI), Short Form 12 (SF-12) Questionnaire, Beck
Depression Inventory (BDI), and postural assessment by using York Posture Rating
Chart (NYPR). Following these assessments, participants were assigned to one of three
groups: External Focus (EFG), Internal Focus (IFG), or Control Group (CG). Each
group performed the same exercises, differing only in the verbal instructions provided.
The IFG focused on internal cues related to body movements, the EFG emphasized
external cues using metaphors or analogies, and the CG did not concentrate on any

specific attentional cues during the exercises. Each session lasted 45 minutes, occurred
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twice a week, for six weeks, and was conducted in the same environment under the

supervision of the same physiotherapist for each session.
3.4.Evaluation

Participants were evaluated at the beginning (week 0) and after the last session

of the exercise program (week 6), and the results were recorded.
3.4.1. Demographic Information Form

The age, gender, occupation (workless, employed, retired), education (primary
school, high school, higher education), smoking, body weight, height, and dominant
hand of the individuals participating in the study were recorded. (Appendix 8.3)

3.4.2. Numeric Pain Rating Scale (NPRS)

A widely used metric for evaluating pain intensity is a numeric scale typically
ranging from 0 to 10, comprising 11 total numbers. Participants select the number that
most accurately represents their experienced pain level, with 0 indicating the lowest
level of pain (no pain) and 10 signifying the highest level (the worst pain imaginable)
[146]. This study examined the overall pain intensity related to neck and upper back

pain experienced by patients over the last week.
3.4.3. Pressure Pain Threshold (PPT)

Before assessing the pressure pain threshold (PPT), participants were asked to
lie facedown. The researchers identified the four most painful points on both sides of
the upper and middle trapezius, levator scapulae, rhomboids, infraspinatus, and
supraspinatus. These points were marked on an upper body chart according to reference
points (cervical and thoracic vertebrae, spine of scapula, and medial border of the
scapula) to ensure they could be replicated in the subsequent evaluation. A digital
algometer (Jtech Medical Commander Echo) was then employed to measure the
pressure pain threshold at the four most painful myofascial trigger points. The
algometer features a flat circular tip measuring 1 cm?, which is pressed slowly against
the skin over the trigger points at a standardized rate of 50 kPa/s until the participant
indicates “stop” when the compression sensation alters to pain and after this point, the
pressure is stopped, and the value is measured by algometer. This process is repeated
three times with a 30-second rest between each trial, and the average was considered as

the pressure pain threshold [147]
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Figure 3.2. Digital Algometer

Figure 3.3. Measurement of Pressure Pain Threshold

3.4.4. New York Posture Rating Chart (NYPRC)

This rating chart monitors and scores posture changes across 13 distinct body
parts. These segments include posterior views of the head, shoulders, spine, hips, feet,
and arches, along with lateral (left side) views of the neck, chest, shoulders, upper back,
trunk, abdomen, and lower back. A score of 5 points is assigned for correct posture, 3
points for moderately impaired posture, and 1 point for seriously impaired posture. The
resulting total score from the test ranges from a maximum of 65 to a minimum of 13

[148].

In the study, during this assessment, participants were asked to remove thick

clothes to ensure their body regions were visible and to stand in as comfortable and
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natural position as possible. Also, the background where the participants stood was

ensured to be plain.

Figure 3.4. Postural Assessment

3.4.5. Neck Disability Index (NDI)

The NDI is a self-report questionnaire designed to evaluate the impact of neck
pain on a patient’s daily life and to assess their self-rated disability associated with it.
Each section is rated on a scale from 0 to 5, where 0 indicates “no pain” and 5 signifies
"the worst imaginable pain." A lower score suggests that the individual’s daily activities

are less affected. This index was validated for reliability in Turkish by Telci et al. [149].
3.4.6. Short Form 12 (SF-12) Questionnaire

This self-reported outcome measure evaluates how health affects an individual's
daily life. It is primarily utilized to assess the quality of life (QOL) among individuals.
The SF-12, a condensed version of the SF-36, comprises 12 distinct items and features
two components: physical and mental health. A higher score reflects better health status
[150]. The reliability and validity of the SF-36 was conducted in 1999 by Kogyigit et al.
[151].
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3.4.7. Beck Depression Inventory (BDI)

This inventory consists of 21 questions designed to assess the severity of
depression. Each question allows for four possible responses, scored from 0 to 3. The
cumulative score reflects depression severity: 0—9 indicates minimal depression, 10-18
suggests mild depression, 19-29 points to moderate depression, and 30—63 signifies
severe depression. Higher scores correlate with greater severity of depression. Hisli et

al. [152] conducted the validity and reliability of this inventory.
3.5. Rehabilitation Protocols and Intervention

Following the previously mentioned assessments, participants were randomly
assigned to one of three groups: External Focus Group (EFQG), Internal Focus Group
(IFG), and Control Group (CG). Subsequently, all groups engaged in the same exercise
program, which included identical exercise types, sequences, loads, and equipment,
except for the verbal instructions given; these either directed attention to the internal or
external environment, or provided no attentional instructions for the control group. The
IFG concentrated on internal cues related to body movements, such as joint movements,
whereas the EFG utilized external cues apart from body movement by metaphors or
analogies. The CG, on the other hand, did not focus on any attentional cues during their

eXercises.

The exercise program included strengthening and stretching exercises,
progressively structured over a 6-week, with sessions held twice a week. The difficulty

of the exercises was increased every 2 weeks.

Each session began with warm-up exercises that included dynamic stretches
targeting the neck and upper back, followed by strengthening exercises focused on weak
muscles. The session concluded with cool-down exercises that involved static stretching

for tense muscles.

Each exercise was performed for 10 repetitions with a total volume of 3 sets and
10-second rest intervals. Dynamic stretching exercises were done 10 repetitions, and
static stretching exercises were done in 3 cycles, each held for 30 seconds. Each session
lasted 45 minutes, and sessions were conducted in the same environment under the

supervision of the same physiotherapist to ensure consistency in verbal instructions. The
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instructions were repeated every 10 repetitions in the groups that received attentional

focus instructions.

Table 3.1. Examples of instructions given to EFG and IFG

Name of Exercise

EFG Instructions

IFG Instructions

Squat with shoulder
flexion
(Figure 11)

Stand with your feet at
shoulder width. Bend
your knees as if sitting
back into an invisible
chair, and extend your
arms towards the ceiling.
Afterward, rise back up
and lower your arms.

Position your feet shoulder-
width apart, bending your
hips and knees to a 90-degree
angle while lifting your arms
up to ear level. Next, stand
up, lowering your arms to
your hips by engaging your
hip and thigh muscles.

Bridge
(Figure 12)

Lie on your back with
your knees opened to the
sides, in line with your
hips. Lift your hips by
imagining  equal-sized
balls passing under your
hips.

Lie on your back with your
knees opened to the sides, in
line with your hips. Squeeze
your glute muscles and raise
your hips until they are level
with your knees.

Hug a tree with moderate
theraband
(Figure 13)

While standing, place the
resistance band around
your upper back and pull
it forward by imagining
that you are hugging the
tree with your arms.

While standing, place the
resistance band around your
upper back and pull it
forward while moving your
shoulder blades away from
each other.

Wall shoulder, back and
hamstring stretch
(Figure 14)

Stand facing a wall, a
foot away, and lean your
spine forward. Place your
hands against the wall
while imagining moving
the wall away.

Stand a foot away from the
wall and bend forward from
the hips, placing your hands
on the wall.
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Table 3.2. Exercise program of the study

Exercise Type Exercises
Warm-up 1. Head rotation
(Week 1,2,3,4,5,6) 2. Thoracic flexion and extension in
standing
Dynamic Stretching Exercises 3. Bilateral side bend
4. Forward bend
10 repetitions for each exercise. 5. Cat-Cow
6. Bilateral thoracic rotation in 4KP
7. Scapula mobilization in 4KP
Level 1 1. Shoulder horizontal abduction in
(Week 1,2) 4KP (bilateral)
2. Shoulder extension in 4KP
Strengthening Exercises (bilateral)
3. Hip extension in 4KP (bilateral)
10 repetitions 4. Prone back extension
10- second-rest intervals 5. Prone shoulder horizontal
3 sets abduction
6. Prone shoulder extension
7. Bridge
8. Bridge with shoulder flexion
9. Supine one-leg stretch in a
tabletop position (bilateral)
10. Supine reverse arm leg in a
tabletop position
11. Sidelying clamshell (bilateral)
12. Sidelying thoracic rotation
(bilateral)
13. Shoulder horizontal abduction
with moderate theraband
14. Scapular retraction with
moderate theraband
15. Shoulder extension with
moderate theraband
16. Shoulder external rotation with
moderate theraband
Level 2 1. Reverse arm-leg in 4KP
(Week 3.,4) 2. Plank prep in 4KP
3. Prone lower trap raise
Strengthening Exercises 4. Prone shoulder horizontal
abduction with 1 kg weight
10 repetitions 5. Prone extension with shoulder
10 seconds-rest intervals extension with 1 kg
3 sets 6. Bridge with moderate theraband
7. Supine bicycle
8. Supine reverse arm leg with lkg

weight
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11.

12.
13.

14.

15.

Abdominal crunch

. Sidelying clamshell with leg

elevation

Sidelying thoracic rotation with
moderate theraband

Squat with shoulder flexion
Hug a tree with moderate
theraband

Shoulder external rotation with
abduction with moderate
theraband

Shoulder diagonal up with
moderate theraband

Level 3
(Week 5,6)

Strengthening Exercises
10 repetitions

10 seconds-rest intervals
3 sets

10.

11.

12.

Shoulder flexion in 4KP with
moderate theraband

. Hip extension in 4KP with

moderate theraband

Shoulder horizontal abduction
circles in 4KP with 1 kg weight
(bilateral)

Shoulder extension pulses in 4KP
with 1 kg weight (bilateral)

. Prone extension with shoulder

swimming

Kneeling Triceps push-up
Single-leg bridge

Abdominal crunch in tabletop
position

Supine bicycle with abdominal
crunch

Squat with shoulder flexion with
1 kg weight

Shoulder diagonal up with
moderate theraband with thoracic
rotation

Serratus punch with thoracic
rotation (bilateral) with moderate
theraband

Cool-down
(Week 1,2,3,4,5,6)

Static Stretching Exercises

30 seconds hold for each exercise
4 cycles

AN

Posterior shoulder stretch
Trapezius stretch
Levator scapula stretch
Pectoral stretch

Child pose

Wall shoulder, back and
hamstring stretch
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Figure 3.5. Squat with Shoulder Flexion  Figure 3.6. Bridge

Figure 3.7. Hug a Tree with a Moderate Figure 3.8. Wall Shoulder, Back and

Theraband Hamstring Stretch
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3.6. Statistical Analysis

Statistical analyses were conducted using SPSS (Statistical Package for Social
Sciences) for Windows 22. The Shapiro-Wilk test assessed the normality of the data
distribution. For normally distributed data, parametric tests were applied, with results
reported as mean + standard deviation. Conversely, non-parametric tests were used for
non-normally distributed data, presenting results as median (min:max). Categorical
variables were analyzed using the Chi-square or Fisher-Freeman-Halton tests, and
results reported as frequencies and percentages. When comparing more than two
groups, a one-way analysis of variance (ANOVA) or a Kruskal-Wallis test was
executed. If significant differences were found in the Kruskal-Wallis test, pairwise
comparisons followed using the Dunn-Bonferroni post-hoc test. To assess changes from
baseline among groups, difference scores (difference = post-pre) for scale values, and
percent change values [% change = ((post-pre) / pre) x 100] were calculated for
measurement variables and compared accordingly. For within groups (pre- and post-
intervention), either the paired t-test or the Wilcoxon signed-rank test was utilized based
on data distribution. A significance level of a = 0.05 was established for all statistical

analyses.
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4. RESULTS

The mean age of participants in the CG was 37.83+£12.95 years, in the EFG it
was 39.83+15.39 years, and in the IFG it was 39.33+1.90 years. The body mass index
(BMI) for participants in CG was 24.48+2.81 kg/m?, in the EFG it was 23.51+3.56
kg/m?, and in the IFG it was 23.81+2.99 kg/m?. There were no statistically significant
differences in age and BMI among the groups (p>0,05). These results are presented in

Table 4.1.

Table 4.1. Physical Features of Participants

CG EFG IFG F/KW-H p
(n=12) (n=12) (n=12) value
Age (years) 37.50 44.00 35.00 **0.06 | 0.966
(Median [23:61] [20:59] [25:60]
[min:max])
BMI (kg/m2) 24.48+2.81 | 23.514£3.56 | 23.81+£2.99 *0.30 0.740
(Mean+SD)

Data expressed as median (min: max) or mean + standard deviation based on data distribution.
*: One-way analysis of variance test (ANOVA), **: Kruskal-Wallis test,
CG: control group, EFG: external focused group, IFG: internal focused group

Further descriptive characteristics of groups (gender, occupation, education,
smoking, and dominant hand, are shown in Table 4.2. There were no significant

differences between the groups regarding these characteristics (p > 0.05).
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Table 4.2. Descriptive Group Characteristics

CG EFG IFG p
(n=12) (n=12) (n=12) e value
n (%) n (%) n (%)
Gender Male 3 (25%) 3(25%) | 4(33.3%) 0.87
%
Female 9 (75%) 9(75%) | 8(66.7%) 0.28
Occupation | Employed 10 10 (83.3%) | 9 (75%) 1.000
(83.3%) **0.49
Retired 2 2(16.7%) | 3 (25%)
(16.7%)
Education Higher 7 9(75%) | 7(58.3%) | **1.02 |0.750
Education | (58.3%)
High 5 3(25%) | 5(41.7%)
School (41.7%)
Smoking No 7 7 (58.3%) | 4 (33.3%) 0.368
(58.3%) *2.00
Yes 5 5(41.7%) | 8 (66.7%)
(41.7%)
Dominant Left 0 (0%) 1 (8.3%) 0 (0%) 1.000
Hand **1.87
Right 12 11 (91.7%) 12
(100%) (100%)

Data expressed as n (%) ,*: chi-square analysis, **: Fisher-Freeman-Halton Exact test

CG: Control group, EFG: External focused group, IFG: Internal focused group

Descriptive statistics were utilized to analyze the characteristics of each group

based on pre-intervention outcome measures. No significant differences were observed

in pre-intervention results across the study groups for PPT, NDI, NYPRC, SF-12
Physical Component Scores (PCS), Mental Component Scores (MCS), and BDI

(p>0.05). However, a significant difference was found in the NPRS pre-intervention

scores between the groups (p<0.05). The description and comparison of the pre-

intervention results for NPRS, PPT, NDI, NYPRC, SF-12 subcomponents, and BDI

among the groups can be found in Table 4.3.
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Table 4.3. Comparison of pre-intervention results of each group

CG EFG IFG
(n=12) (n=12) (n=12) F/KW- p value
(Mean£SD)/ (Mean£SD)/ (Mean£SD)/ | H
(Median (Median (Median
[min:max]) [min:max]) [min:max])
NPRS 5.50 [5:6] 7.00 [5:8] 6.50 [5:8] *%9.02 |0.011
pre-test
PPT 4.99+0.98 4.89+0.96 5.56+1.34 *1.26 |0.297
pre test
NDI 15.33+3.79 13.92+4.03 12.58+5.10 *1.19 |0.314
pre test
SF-12 PCS 36.03 40.33 39.68 **1.68 |0.432
pre-test [18.08:50.12] | [26.77:48.68] | [32.00:47.78]
SF-12 MCS | 44.71£7.80 37.15+10.35 43.32+9.99 *2.17 |0.130
pre-test
NYPRC 32.67+4.25 36.17+£2.88 35.67+4.37 *2.83 |0.073
pre-test
BDI 13.92+6.14 14.17+4.17 11.83+4.68 *0.76 |0.473
pre-test

Data expressed as median (min: max) or mean + standard deviation based on data distribution.

* One-way analysis of variance test (ANOVA), ** Kruskal-Wallis test, statistically significant (p<0.05)
CG: Control group, EFG: External focused group, IFG: Internal focused group, NPRS: Numeric pain
rating scale, PPT: Pressure pain threshold, NDI: Neck disability index, NYPRC: New York posture rating
chart, SF-12 PCS: SF-12 physical health composite score, SF-12 MCS: SF-12 mental health composite

score, BDI: Beck depression inventory.

To evaluate the changes from baseline between groups, difference scores
(difference = post-test — pre-test) were calculated for score-based variables, and
percentage change values (percentage change = ((post—pre)/pre)x100) were calculated
for measurement-based variables. The group comparisons indicated a statistically
significant difference only in the PPT variable (p < 0.05). Therefore, the Dunn-
Bonferroni post-hoc test was conducted to measure PPT percentage change values. The
post-hoc analysis showed a statistically significant difference between the IFG and EFG
groups (p = 0.035). These statistics are shown in Table 4.4. and demonstrated in Graph
4.1. and Graph 4.2.

Compared to baseline, the IFG group showed an average increase of 16.34%
(minimum: -2.67%, maximum: 54.97%), whereas the EFG group showed an average
increase of 38.84% (minimum: 3.48%, maximum: 122.01%). No statistically significant

differences were observed between the IFG and CG or CG and EFG groups (p > 0.05).
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Table 4.4. Between-Group Comparison of Change Scores and Percentage Changes from

Baseline
CG EFG IFG
(n=12) (n=12) (n=12) F/KW-H p Pairwise
(Mean+SD)/ (Mean+SD)/ | (Mean+SD)/ value comparisons
(Median (Median (Median p value }
[min:max]) [min:max]) [min:max])

NPRS -2,41+1.16 -3.66+1.43 -3.41+1.37 *2.96 0.066 -
change

score
PPT % 24.64 38.84 16.34 **6.50 0.039 | IFG-CG:1,000
change [12.61:68.30] | [3.48:122.01] | [-2.67:54.97] IFG-EFG:0,035

CG-EFG:0,323

NDI -4.00 -5.00 -4.50 **0.21 0.897 -
change [-13.00:-2.00] [-13.00:- [-12.00:-1.00]

score 1.00]

SF12 9.79+11.03 11.80+7.07 7.57+8.00 *0.68 0.512 -

PCS
change

score

SF12 4.95+8.73 11.74+14.84 7.00£7.03 *1.26 0.297 -

MCS
change

score
NYPRC 7.58+3.05 10.08+5.08 9.33+5.74 *0.86 0.429 -
change

score

BDI -3.504+3.96 -3.2543.01 -4.58+3.39 *0.49 0.613 -
change

score

Data expressed as median (min: max) or mean + standard deviation based on data distribution.

* One-way analysis of variance test (ANOVA), ** Kruskal-Wallis test, statistically significant (p<0.05)

tPairwise comparisons were conducted using the Dunn-Bonferroni post hoc test, CG: Control group,

EFG: External focused group, IFG: Internal focused group, NPRS: Numeric pain rating scale, PPT:
Pressure pain threshold, NDI: Neck disability index, NYPRC: New York posture rating chart, SF-12 PCS:
SF-12 physical health composite score, SF-12 MCS: SF-12 mental health composite score, BDI: Beck

depression inventor
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When within-group changes were examined, statistically significant

improvements were found in all outcome parameters in both the EFG and IFG groups (p
< 0.05). In the CG group, while most parameters showed significant improvements, the
MCS subcomponents of the SF-12 did not demonstrate a statistically significant

improvement (p > 0.05). Table 4.5 presents a comparison of pre- and post-intervention

outcome measures within the groups, as illustrated in Graph 4.3. and Graph 4.4.

Table 4.5. Comparison of pre and post intervention outcome measures within groups

Pre- test Post- test
Group (Mean£SD)/ (Mean£SD)/ t/z p value
(Median (Median
[min:max]) [min:max])
NPRS CG 5.50+0.52 3.08+1.31 *7.18 <0.001
EFG 6.58+0.79 2.92+1.78 * 8.84 <0.001
IFG 6.25+1.05 2.83+1.64 *8.58 <0.001
PPT CG 4.84 [3.63:7.12] | 5.70[4.95:9.42] | **-3.05 0.002
EFG 4.89+0.96 7.13£1.73 *-5.38 <0.001
IFG 5.56+1.34 6.83£1.83 *-4.28 0.001
NDI CG 16.00 [9:22] 9.50 [2:14] **-3.07 0.002
EFG 13.92+4.03 8.33+3.84 *4.37 0.001
IFG 12.58+5.10 7.42+4.68 *5.47 <0.001
SF-12 CG 36.3549.68 46.15+9.16 *-3.07 0.011
PCS EFG 40.12+5.60 51.9346.95 *-5.78 <0.001
IFG 40.71+4.09 48.29+9.63 *-3.28 0.007
SF-12 CG 44.71£7.80 49.66+8.15 *-1.96 0.075
MCS EFG 37.15+10.35 48.90£11.31 *-2.74 0.019
IFG 43.3249.99 50.3348.39 *-3.44 0.005
NYPRC CG 32.67+4.25 40.25+4.15 *-8.58 <0.001
EFG 36.17+2.88 46.25+5.34 *-6.86 <0.001
IFG 35.67+4.37 45.00+3.41 *-5.63 <0.001
BDI CG 13.92+6.14 10.42+6.09 *3.05 0.011
EFG 14.17+4.17 10.924+4.44 *3.72 0.003
IFG 11.8344.68 7.25+4.37 *4.67 0.001

Data expressed as median (min: max) or mean + standard deviation based on data distribution.

* paired sample t-test, ** Wilcoxon sing rank test, statistically significant (p<0.05), CG: Control group,
EFG: External focused group, IFG: Internal focused group, NPRS: Numeric pain rating scale, PPT:
Pressure pain threshold, NDI: Neck disability index, NYPRC: New York posture rating chart, SF-12 PCS:
SF-12 physical health composite score, SF-12 MCS: SF-12 mental health composite score, BDI: Beck

depression inventory

52



o Pre
. Post

60
50
40
30
20
10

941 - 1ag
943 - 1ag
9D - 1ag

O4dl - DYdAN

943 - DAYdAN

9D — DYdAN

O4dl - SO ZT-4dS

943 - SO ZT-d4S

9D - SOW ZT-dS

94l - SDd ZT-4S

943 - SOd Z1T-4dS

9D ~- SDOd ZT-4dS

94l - 1dN
943 - IAN
4l - 1dd
943 - 1dd

94l - SYdN

943 — SYHdN

OO - SHdN

751
5.0
2.5¢

Graph 4.3. Within-Group Changes in Parametric Measures
Graph 4.4. Within-Group Changes in Non-parametric Measures

22,5}
20.0
17.5¢
15.0f
12,51
10.01

53



5. DISCUSSION

This research examines how various attentional focus strategies influence
disability, posture, quality of life (QOL), and depression among patients suffering from
neck and upper back Myofascial Pain Syndrome (MPS). The primary results revealed
improvements in pain, pressure pain thresholds, neck disability, posture, quality of life,
and depression parameters in all three groups. However, the control group did not
exhibit a statistically significant improvement in the mental health subcomponent of
quality of life. Following the intervention, a notable difference in the PPT parameter
highlighted the superiority of the EFG group compared to the IFG group. There were no

significant differences among the groups for the other measured outcomes.

MPS is caused by trigger points in the muscle(s) or their fascia and is a common
pain condition and the lifetime prevalence of MPS can reach up to 85%. [24,32]. Since
the etiology and pathogenesis of MPS are not fully understood, treatment approaches
are customized based on clinical symptoms, and a standardized treatment protocol has
not been established. However, different techniques have been proposed for MPS
treatment [2]. Among these, exercise is one of the most commonly preferred approaches
due to its non-invasive, non-pharmacological, low-cost, and safe nature. [2,8]. Although
traditional parameters are frequently used in exercise planning, the use of attentional
focus strategies especially EFA has attracted attention in terms of motor performance

and learning. [114,117,118].

Pain is a primary symptom of MPS, and exercise therapy, whether used alone or
in combination with other treatment methods, is an effective approach to reduce pain
intensity and enhance both physical and psychological function in patients with MPS.
Numerous studies demonstrate the benefits of exercise therapy for those with MPS. For
instance, Buttagat et al. found that stretching and scapular stabilization exercises three
times a week for four weeks showed considerable reductions in the scapulocostal region
resulted in significant improvements in pain intensity, PPT, muscle tension, and anxiety
levels at both two and four weeks post-intervention period. In contrast, no
improvements was observed in these parameters in the control group that did not
receive exercise therapy. [153] Additionally, in the study conducted by Kang et al., the
effects of cervical and scapular strengthening exercises on pain, cervical ROM, upper

trapezius muscle tone and stiffness, disability level and quality of life were investigated
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in individuals with chronic neck pain. Participants were randomly assigned to two
groups: one received exercise therapy, while the other received massage therapy
focusing on the upper trapezius muscle. Both interventions were administered five days
a week for four weeks. At the end of the treatment period, statistically significant
improvements were observed across all parameters in both groups, but the exercise
therapy group demonstrated notably greater enhancements compared to the control
group [154]. Similarly, Tunwattanapong et al. provided neck and shoulder stretching
exercises for four weeks in addition to ergonomic education to office workers with
chronic non-specific neck pain. They found that the group performing stretching
exercises exhibited greater improvements in pain scores, quality of life, and neck
function compared to the group that received only ergonomic education [155].
Furthermore, a recent systematic review suggested that combining stretching and
strengthening exercises leads to more effective short-term (< 3 months) reductions in
pain intensity than minimal or no intervention methods for individuals with MPS [9].
When examining the studies on the effects of attentional focus strategies in exercise on
pain, it becomes apparent that the evidence is insufficient and heterogeneous. For
example, Aghakeshizadeh et al. recruited individuals with patellofemoral pain who were
regularly engaged in aerobic or athletic activities, and all participants underwent lower
extremity strengthening exercises over six weeks. They were randomly assigned to three
groups: one receiving external focus instructions (EFG), another internal focus
instructions (IFG), and a control group without any specific guidance during exercises.
At the end of the six weeks, pain levels improved for all groups; however, those in the
attentional focus groups was more pronounced than in the control group. However,
there was no significant difference in pain levels between the internal and external focus
groups. However, in this study, feedback provided during the exercises aimed to correct
movement errors. In the IFG, incorrect patterns were corrected verbally, while in the
EFG, corrections were made either through the therapist's manual guidance or a band
for feedback [156]. The differences in attentional focus usage between our study and
this one might explain the differences in findings. In another study, Zamani et al.
examined the effects of external focus training on pain in patients with chronic low back
pain. In an experimental group received the external focus intervention in addition to
motor control training, instructed to hit unpredictable moving objects with their upper
extremities, with the task difficulty progressively increasing the task difficulty

progressively increasing. However, the control group received only motor control
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training. Following the treatment, the experimental group showed a greater reduction in
pain intensity compared to the control group [157]. However, this method may have
served more as an additional exercise intervention rather than purely as an external
focus strategy; the engagement of the upper extremities, which also involved trunk
muscles, might have provided an additional advantage to the experimental group. When
studies with methodological similarities to ours, similar results are obtained. For
instance, a study by Homa et al. assessed the effects of hip and knee exercises
performed with attentional focus instructions on balance and pain in elderly male
patients with knee osteoarthritis. The participants were divided into two groups.
Following electrotherapy, one group engaged in exercises with external focus
instructions, while the other utilized internal focus instructions three times a week over
eight weeks. While both groups exhibited significant pain improvement, but there was
no notable difference between them [158]. Likewise, a recent study by Kuzu et al. found
that dynamic balance exercises with various attentional focus instructions three times
weekly for eight weeks to participants with chronic low back pain, alongside traditional
physiotherapy methods. This study found a significant pain reduction in both groups;
however, no significant difference was identified [143]. Nevertheless, the lack of a
control group in these studies, combined with various treatment methods used alongside
attentional focus approaches, might have diminished the observed effects of the
attentional focus techniques. In our study, consistent with existing literature on exercise
interventions, we developed a program that incorporated stretching exercises for tight
muscle groups and strengthening exercises aimed at enhancing scapular and trunk
stabilization for weaker muscles. This strategy resulted in notable improvements in pain
intensity across all groups (p < 0.05). Consequently, we can confirm that both stretching
and strengthening exercises are crucial in alleviating pain related to neck and upper
back MPS. However, post-treatment evaluations revealed no significant differences
among the groups, (p > 0.05) indicating that the attentional focus instructions provided
during exercises did not notably affect pain outcomes, as opposed to the exercises

themselves.

Pressure pain threshold (PPT) is a valid measurement method used to objectively
assess the sensitivity of a painful area and monitor changes following interventions. It is
frequently utilized in the literature, particularly for evaluating MTrPs. Studies have

shown that individuals with musculoskeletal pain exhibit greater sensitivity in affected
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areas compared to corresponding areas on the opposite side, resulting in significantly
lower PPT values. Similarly, studies have demonstrated that PPT values in painful
regions are significantly lower than those in healthy controls [159]. Additionally, studies
have shown that exercising muscles in healthy individuals can increase the PPT in both
upper and lower extremities [160,161,162]. However, there is no consensus in the
literature on whether the exercise should be applied to the painful area or to a non-
painful area. When examining studies conducted on individuals with chronic pain, some
of these studies demonstrated that exercises applied to areas away from the painful
region can increase PPT in the painful area. For instance, Lannersten et al. observed that
isometric contractions performed in a non-painful region, of participants with shoulder
myalgia led to an increase in PPT in the painful region. In contrast, contractions applied
directly to the painful area did not produce such an increase [163]. Similarly, Burrows
et al. found that in patients with chronic knee osteoarthritis, upper body exercises
significantly increased PPT not only in the upper body but also in the lower body,
whereas lower body exercises did not have the same effect [164]. This finding has been
interpreted to suggest that exercises applied directly to painful body regions may
activate pain-facilitating mechanisms at local, spinal, or supraspinal levels, thereby
nullifying the hypoalgesic effects of exercise [162]. However, studies examining the
long-term effects of exercise in individuals with pain have shown that exercises
targeting the painful area also increase the PPT in the pain region. Henriksen et al.
involved 60 patients with knee osteoarthritis; the group that performed regular
strengthening and coordination exercises for the lower extremities over 12 weeks
demonstrated a significant increase in PPT scores compared to the group that did not
receive exercise treatment [165]. Buttagat et al. showed that scapular stabilization
exercises applied for four weeks to individuals with myofascial pain in the
scapulocostal region increased the PPT in the scapular muscles [153]. Similarly, in a
study conducted by Ylinen et al., patients with chronic neck pain lasting more than six
months underwent intermittent strengthening and endurance training targeting the neck
muscles and were evaluated with a 12-month follow-up. As a result, the groups who
received strengthening and endurance training for the neck muscles showed higher PPT
values in the painful region than the control group that did not participate in the exercise
program. This increase is explained by several mechanisms involving muscle structure
and the nervous system. Strength training may enhance the density of the Na*—K* pump

and increase the number of capillaries and shifting catabolic metabolism into an
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anabolic state, which can reduce the sensitivity. Regular exercise also improves motor
control and promotes neural adaptations, suppressing pain transmission pathways at
spinal and supraspinal levels. Furthermore, increased muscle strength can enhance
stability and reduce tissue load, helping to alleviate pain. Exercise may also reduce
pain-enhancing emotions such as fear. [159]. Beyond exercise itself, attentional focus
has also been shown to modulate neuromuscular efficiency and pain perception. Several
studies examine the immediate effect of attentional focus on pain perception. In the
study by Diotaiuti et al., participants underwent a cold pressor test and were instructed
to adopt either an internal focus (e.g., concentrating on the sensation in their hand) or an
external focus (e.g., imagining a warm scene). The results showed that participants with
an external focus reported significantly lower levels of perceived pain compared to
those with an internal focus and the control group [166]. Similarly, Chayadi et al.
investigated the effects of distraction strategies on pain threshold, pain tolerance, and
perceived pain intensity. When participants engaged in tasks that diverted their attention
away from the pain stimulus, increases in pain threshold and tolerance, as well as
decreases in perceived pain intensity, were observed. This suggests that by shifting
attention away from the pain and making the external focus the primary task, the
attention given to the pain stimulus (as a secondary task) is reduced, thereby
diminishing pain perception [167]. In our study, we applied stretching and strengthening
exercises to both the painful area and the distant areas for six weeks. Consistent with the
literature, we observed an increase in the PPT values of the painful area following the
exercise sessions (p < 0.05). This finding suggests that a long-term and regular exercise
program applied to both the painful and the distant regions can enhance pain tolerance
by increasing the pain threshold in the painful area. Importantly, a significant difference
in PPT improvement was found between the attentional focus groups; participants who
exercised with external focus instructions demonstrated considerably greater increases
in PPT [%38.84 (3.48:122.01)] compared to those who exercised with internal focus
instructions [%24.64 (-2.67:54.97)], (p < 0.05). We can interpret this finding in line with
the results of previous studies examining the immediate effects of attentional focus on
pain tolerance. During the exercise sessions, attention may have been indirectly diverted
away from the painful area, causing pain to become a secondary task. This may have
helped participants in reorganizing their pain responses during the six weeks
intervention, contributing to a more significant improvement in PPT values. An

alternative explanation can also be proposed to explain this outcome. Most studies
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indicate that using an external focus of attention may be more effective than an internal
focus in terms of parameters that reflect movement effectiveness, such as balance and
smoothness of movement, as well as parameters related to movement efficiency,
including muscle activity, speed, endurance, and maximal force production.
Specifically, EMG activity in muscles is lower when using an external focus, while
performance and maximal force output improve compared to conditions with an internal
focus. This suggests that an external focus enables agonist and antagonist muscles to
activate at more optimal levels and recruits muscle fibers more effectively, thereby
preventing unnecessary activations and promoting higher performance [120]. In this
context, exercises performed with an external focus in our study may have resulted in
muscle activation with less effort and tension, potentially improving the participants'

ability to tolerate pain.

Chronic MPS may lead to various problems and frequently cause functional
disability. Studies found that individuals with chronic neck myofascial pain have higher
levels of neck disability compared to healthy controls [168, 169]. Numerous studies
have demonstrated that exercise interventions can lead to significant improvements in
neck disability. For instance, Letafatkar et al. investigated the effects of therapeutic
exercises, including muscle strength, endurance, and coordination, on pain, disability,
posture, and general health status in female dentists with chronic neck pain. After an 8-
week exercise program, significant improvements were observed in the exercise group
in terms of pain intensity, NDI scores, posture, and health status. [170]. Kang et al. also
involved individuals with chronic neck pain, participants who performed strength
training focused on the cervical and scapular muscles, showed improvements in their
NDI scores by the end of the fourth week. This improvement was more significant than
that observed in the group receiving massage therapy to the upper trapezius muscle
[154]. Similarly, a recent systematic review which evaluated the effectiveness of
exercise for office workers with chronic neck pain, concluded that strengthening the
neck, shoulder, and scapular muscles effectively reduces pain and disability.[171]. In
line with the literature, we observed a significant decrease in neck disability scores
across all groups following the 6-week exercise program (p < 0.05). Therefore, we can
confirm that therapeutic exercise is essential for reducing disability in patients with
neck and upper back MPS. Additionally, we think that this improvement is due to a

decrease in pain intensity. In addition, although attentional focus strategies were applied
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during exercise, no significant differences were observed between the groups in terms
of disability levels (p > 0.05). We suggest that this may be due to the lack of a
significant difference in improvement in pain intensity between groups, which may have
limited the potential for further improvement in disability with the use of attentional

focus.

Postural disorders, particularly cervical and thoracic angle deviations and
scapular dyskinesia, are considered both a cause and a consequence of cervical
myofascial pain syndrome and increases in postural problems likely lead to greater pain
intensity. In the study conducted by Telli et al., the frequency of scapular dyskinesia and
loss of cervical lordosis in individuals with MPS in the neck region, along with the
effects of these disorders on pain intensity, were evaluated. As a result of the study, loss
of cervical lordosis was detected in 52.25% of patients, and scapular dyskinesis was
observed in 44.5% of patients in the study population (74 females, 27 males). Moreover,
in individuals with scapular dyskinesis, all pain scores, pain duration, the number of
active MTrPs, and postural abnormalities (such as forward head posture, rounded
shoulders, shoulder elevation, and thoracic kyphosis) were found to be significantly
higher. In patients with loss of cervical lordosis, the pain score in activity was
particularly elevated. However, in individuals with both scapular dyskinesis and loss of
cervical lordosis, the presence of MTrPs was found to be significantly higher and the
severity of postural impairments were more pronounced. These findings suggest that
scapular dyskinesis and loss of cervical lordosis are critical postural factors leading to
increased pain and postural dysfunction in patients with neck MPS. Therefore, it is
recommended that rehabilitation programs incorporate postural correction exercises,
scapular stabilization, and proprioceptive exercises to achieve better clinical outcomes
[172]. In a study conducted by Glimiiscii et al., individuals with chronic neck pain were
included and randomly divided into three groups. After all groups received conventional
physical therapy, deep cervical flexor exercises were applied to one group and a
combination of neck and core stabilization exercises was applied to the other group. The
control group received only conventional treatment. The treatment program was applied
three days a week for four weeks. Although improvements were observed in pain,
posture, ROM, and neck disability parameters in all groups after the treatment, the
group receiving combined exercise therapy was found to be significantly superior to the

other groups in terms of pain and postural improvement. These results suggest that
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combined neck and core stabilization exercises may be a more effective approach than
neck exercises and conventional treatment alone in terms of pain and postural
improvement [173]. When examining the effects of attentional focus strategies used in
exercise on posture, only one study appears. This study, conducted by Kuzu et al.,
included individuals with chronic low back pain and assessed the effects of dynamic
balance training combined with two different attentional focus strategies, in addition to
electrotherapy and exercises targeting spinal mobility and lumbar stability. The results
showed that the group performing balance exercises with an external focus of attention
demonstrated greater improvements in posture score compared to the group using the
internal focus [143]. The difference between this study and ours is that the attentional
focus strategies used in the study were applied during balance tasks. In our study,
consistent with the literature, improvements in postural scores were observed in all
groups after the intervention (p < 0.01). This suggests that therapeutic exercises have a
positive impact on posture in MPS. However, no significant differences were found
between groups (p < 0.05). This may be due to participants not engaging in dynamic
exercises that target postural control, as attentional focus is more evident during goal-
directed movements or balance tasks in the literature. Thus, we suggest that the impact
of attentional focus on postural control can vary with intervention content, and protocols

should include functional tasks to achieve a more accurate effect on posture.

MPS is a regional musculoskeletal disorder and is not classified as a subtype of
emotional or psychological disorders. However, it is closely associated with emotional
factors such as depression, anxiety, sleep disturbances, and stress [174]. Numerous
studies have examined the relationship between chronic pain and depression,
demonstrating that individuals with chronic musculoskeletal disorders tend to exhibit
higher levels of depression. Although the debate continues as to whether pain leads to
depression or vice versa, the current consensus is that both conditions can affect one
another, and this interaction may vary depending on individual differences [175].
Okumus et al. reported higher levels of depression in patients with MPS compared to a
control group of healthy individuals. Using the BDI, they assessed the severity of
depression and found a positive correlation between pain intensity and depression levels
[61]. Similarly, Esenyel et al. reported a positive correlation between depression levels
and pain severity in patients with MTrPs in the upper trapezius muscle [176]. In our

study, a significant improvement in depression levels was observed in all groups (p <
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0.05) in parallel with the decrease in pain intensity due to regular exercise. This finding
is similar to the literature showing the relationship between depression and pain.
However, the lack of a statistically significant difference in depression levels between
the groups may be due to the fact that the attentional focus strategies used during

exercise did not cause changes in pain levels between the groups.

The relationship among chronic pain, depression, and quality of life (QOL) has
long been a topic of discussion. MPS, due to its persistent pain, movement limitations,
and resulting disability, is a common musculoskeletal disorder that can lead to a decline
in QOL [177]. Bal et al. demonstrated that individuals with MPS had poorer scores in
pain, energy, physical mobility, sleep, and emotional reactions compared to healthy
controls [178]. Similarly, Sahin et al., evaluating patients with cervical MPS found that
the role, pain, and energy subscales of the SF-36 were significantly lower [179].
However, studies have shown that exercise and physical activity can improve the QOL
for individuals with chronic musculoskeletal pain. For example, Cuesta-Vargas et al.
implemented an eight-week therapeutic exercise program, along with general health
education, for individuals experiencing chronic musculoskeletal pain. They observed
significant improvements in all SF-12 subparameters by the end of the intervention
[180]. Similarly, Salo et al. divided patients with chronic non-specific neck pain into
two groups: one group engaged in stretching and strengthening exercises, while the
other group focused solely on stretching exercises and was monitored for one year using
home-based programs. They assessed the patient using the RAND36-Item Health
Survey and found similar levels of improvement in QOL across both groups [181].
These findings demonstrate that exercise, regardless of its type, can have a positive
impact on the QOL for individuals with chronic musculoskeletal pain. In this study, we
employed the SF-12 to evaluate health status. Designed to be shorter and more practical
than the SF-36, it is well-suited for clinical environments. This tool evaluates
individuals’ health based on two key components: the physical health composite score
(PCS) and the mental health composite score (MCS). Consistent with existing research,
our findings indicated significant enhancements in the PCS across all three groups. (p <
0.05). However, notable improvements in the MCS were found only within the internal
and external focus groups, not in the control group (p > 0.05). This suggests that
directing attention during exercise may enhance its mental benefits. We propose that the

absence of attentional focus instructions for the control group may have resulted in
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more passive exercise participation, reduced motivation, and diminished awareness.
Conversely, the guided attentional focus in the other groups likely increased satisfaction
with the exercise, encouraged a stronger sense of engagement, improved interaction
with the therapist, created a sense of support, and supported the development of self-
efficacy and intrinsic motivation, ultimately promoting a more positive influence on

mental well-being.

To the best of our knowledge, it is the first study to investigate the effects of
attentional focus strategies during exercise on pain, disability, posture, quality of life,
and depression in patients with neck and upper back MPS. Therefore, this study makes a
significant contribution to the literature by demonstrating the potential role of
attentional focus instructions in exercise for neck and upper back MPS, a common
musculoskeletal problem. In addition, the inclusion of a control group and the use of no
other application during the intervention period allowed for a more accurate and reliable
assessment of attentional focus effects. All treatment approaches were conservative in
nature and had no adverse effects. Another advantage of the study is the use of
measurement instruments that have been proven to be valid and reliable. Although the
study has several strengths, it also has several limitations. First, there was a significant
difference in pain levels between groups at baseline. Although this difference was
explained by the difference analysis, it could still affect the interpretation of treatment
effects. Second, it was not possible to control for participants' attentional focus.
Although frequent reminders were used to increase compliance, the possibility remains
that individuals may adopt a different focus than instructed, and compliance was not
assessed with any measurement tool. Third, a cognitive assessment of the participants
was not conducted at the beginning; this evaluation could have contributed to a more
homogeneous group in terms of cognitive abilities. Fourth, the participants were not
evaluated over the 6-week period, which would have provided valuable insight into the
short-term effects. Additionally, long-term follow-up data were not collected after the
intervention, which would have provided information about the sustainability of the
treatment effects. Furthermore, although participants were unaware of their group
allocation, having the same person administer the intervention and conduct the
assessments can lead to a potential source of bias. Finally, the intervention was
performed twice a week for six weeks, which may not have been sufficient to result in

significant changes in some participants.
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Considering the limitations of our study, future research should investigate the
importance of attention focus strategies in individuals with myofascial pain and other

painful conditions using larger samples and longer follow-up periods.
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6. CONCLUSION

This study indicates that the exercise method used in the treatment of patients
with neck and upper back MPS may be effective in improving symptoms without a
specific focus, but the use of the attentional focus may improve mental well-being better
in these patients. At the same time, the current findings suggest that the use of EFA may
be more effective for improving pain perception than IFA. Thus, performing exercises
for neck and upper back MPS with a therapist's guidance, particularly through EFA, is

an effective clinical strategy that enhances treatment effectiveness.
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8.2. Informed Consent Form

Sayin Katilimet,

Yukarida adi yazili aragtirmaya katilmak iizere davet edilmis bulunmaktasiniz.
Bu arastirmada yer almayi kabul etmeden Once, arastirmanin ne amagla yapilmak
istendigini anlamaniz ve bu bilgilendirme sonucunda kararimizi vermeniz
gerekmektedir. Asagidaki bilgileri litfen dikkatlice okuyunuz, sorulariniz olursa

sorunuz ve acik yanitlar isteyiniz.

Bu arastirma ile miyofasyal agr1 sendromlu hastalarda dikkat odag: stratejilerinin
agr1, disabilite, postiir, yasam kalitesi ve depresyon lizerindeki etkilerinin incelenmesi
amaglanmistir ve literatiirdeki eksikligin giderilmesi hedeflenmistir. Arastirma igin
Kadikoy Florence Nightingale Hastanesi Tip Merkezi’nden izin alinmistir. Arastirmaya
sizin disinizda 35 kisi katilacaktir. Sizden bu c¢alismada 6 hafta siireyle haftada 2 giin
olacak sekilde fizyoterapist esliginde egzersiz programina katilmaniz ve ¢aligma oncesi
ve sonrasinda olmak {izere 3 adet anket doldurmaniz istenecek ve arastirmaci tarafindan
postiiriiniiz (durusunuz) degerlendirilecek ve dijital bir algometre yardimi ile agrili
noktalardaki basing agr esiginiz Olciilecektir. Egzersizler yaklasik 45 dakika siirecek,
degerlendirmeleriniz ise yaklasik 15 dakika siirecekir. Bunun size ve yakinlariiza
higbir zarar1 olmayacaktir. Caligmaya katilmakla parasal yiik altina girmeyeceksiniz ve

size de herhangi bir 6deme yapilmayacaktir.

Bu arastirmaya katilip katilmamakta tiimiiyle 6zgiirsiiniiz. Gerek duydugunuz
tiim bilgileri istemeye ve dogru, acik, anlasilir bilgi almaya hakkiniz vardir. Arastirmaya
katilmay1 istemezseniz burada size verilen hizmet olumlu veya olumsuz sekilde
etkilenmeyecektir. Gerekli gordiigli takdirde arastirmanin herhangi bir kisminda
katilimc1 arastirmadan ¢ikabilir, arastirmaci ¢aligmay1 sonlandirabilir. Aragtirmanin tim
asamalarinda kimlik bilgileriniz gizli tutulacaktir. Arastirma kapsaminda elde edilen
bilgiler bilimsel amaglarla kullanilabilir gizlilik kurallarina uyulmak kaydiyla

sunulabilir ve yayilanabilir.

Arastirma ile ilgili daha fazla bilgiye ihtiya¢c duyarsaniz arastirmaci Yagmur

Barlas’a ......... numarali telefondan giiniin 24 saati ulasabilirsiniz.
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Yukarida yer alan ve arastirmaya baslanmadan Once katilimcilara verilmesi
gereken bilgileri iceren metni okudum (ya da sozlii olarak dinledim). Arastirma
kapsaminda elde edilen sahsima ait bilgilerin bilimsel amaclarla kullanilmasini, gizlilik
kurallarina uyulmak kaydiyla sunulmasini ve yayinlanmasini, hicbir baski ve zorlama

altinda kalmaksizin, kendi 6zgiir irademle kabul ettigimi beyan ederim.

Katilimcinin

Ad1 Soyadi:
Adresi:
Telefon Numarasi:

Tarih/Imzasi:

Arastirmacinin
Adi-Soyadz:
Adresi:

Telefon Numarasi:

Tarih/Imzasi:
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8.3. Demographic Information Form

Adimiz-Soyadiniz:
Cinsiyetiniz:

Dogum tarihiniz (Giin/Ay/Y1l):
Boyunuz (m):

Kilonuz (kg):

Mesleginiz:

() Cahsiyor

() Emekli

() Issiz

Egitim Durumunuz:

() Ilkokul

() Lise

() Yiiksek ogretim (iliniversite, lisans, yiiksek lisans, doktora)
Sigara Kullanimi:

() Var

() Yok

Dominant Taraf:

() Sag

() Sol

Kronik bir rahatsizlifiniz var midir? Varsa liitfen hastaliginizi belirtiniz.
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8.4. Numeric Pain Rating Scale

W
Do——

0——

Adri
yok
Tedavi Oncesi

Tedavi Sonrasi

F
8 9 10

Dayanilmaz

agri
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8.5. Neck Disability Index

Boyun Oziirliiliik Sorgulama Anketi
(Neck Disability Index)

Hastanin Adi Soyad:

Bu sorgulama formu boyun agrinizin giinliik yagam aktivitelerinizi yerine getirme yeteneklerinizi nasil etkiledigini anlamamiza yardimci
olacak sekilde tasarlanmigtir. Litfen her bélimdeki bir kutucugu isaretleyiniz. Bir béliimde birden gok yaniti kendinize yakin hissetseniz
bile, su anki durumunuza en yakin olan segenedi isaretleyiniz.

Boyunda Agn Yogunlugu
A-Suanda hi¢ boyun agnim yok.

Konsantrasyon

A - Istedigim zaman dikkatimi hig zorlanmadan istedigim kadar
toplayabiliyorum.

B - Su anda ¢ok hafif derecede boyun agrim var.

B - Hafifce zorlanarak dikkatimi toplayabiliyorum.

C - Boyun agrim orta derecede ve gelip gidiyor. 6 C - istedigim zaman biraz zorlanarak dikkatimi toplayabiliyorum.
D - Boyun agrim orta siddette ve degiskenlik gostermiyor. D - istedigim zaman epeyce zorlanarak dikkatimi toplayabiliyorum.
E - Boyun agnim siddetli fakat gelip gidiyor. E - Istedigim zaman dikkatimi toplamakta ¢ok fazla zorlaniyorum.
F - Boyun agrim siddetli ve degiskenlik gostermiyor. F - Dikkatimi hig toplayamiyorum..
Kisisel Bakim (giyinme ve temizlenme) Is (Herhangi bir iste calismiyorsaniz litfen G segenegini isaretleyiniz)
A- Ek bir agriya neden olmadan kendime bakabiliyorum. A - Istedigim kadar is yapabilirim.
2[;5::dlme normal olarak bakabiliyorum fakat bu ek bir agriya neden B- Her gOnkd islerimi yapabilirim, ama daha fazlasina yapamam,
C - Kendi bakimimi yaparken agrim artiyor, yavasliyorum ve dikkatli 7 C- Her giinkd islerimin cogunu yapabilirim, daha fazlasini yapamam.
oluyorum.
D - Biraz yardima ihtiyacim var fakat kisisel bakimimin cogunu yapabiliyorum. D - Her giink iglerimi yapamam.
E - Kigisel bakimim ile ilgili islerin cogunda her giin yardima ihtiyacim var. E - Herhangi bir igi zorlukla yapabilirim.
F - Giyinemiyorum. Zorlukla yikaniyorum ve yataktan ¢ikmiyorum. F - Higbir ig yapamam
V(]_k Kaldirma (boyun agriniz olmadig zamanlarda kaldirdiginiz agir yiklere Araba Kullanma
esit agirlikta)
A-Ek bir agr hissetmeden agir yikleri kaldirabiliyorum. A-Boyun agrnsi hissetmeden araba kullanabiliyorum.
B - Agir yikleri kaldirabiliyorum, fakat ek bir agriya neden oluyor. B-Boynumda hafif bir agr hissi ile istedigim kadar araba kullanabiliyorum.
C - Ari yUkleri yerden kaldirmama engel oluyor, fakat yikler, 6rnegin masa 8 C- Boynumda orta derecede agri nedeni ile istedigim kadar araba
Uistd gibi uygun bir yere yerlestirilirse kaldirabiliyorum. kullanamiyorum.
D - Agri agir yik kaldirmama engel oluyor, fakat hafif ve orta agirliktaki D - Orta derecede bir boyun agrisi nedeniyle istedigim kadar araba
yikler 6rnegin masa Ustd gibi uygun bir yere yerlestirilirse kaldirabiliyorum. kullanamiyorum.
E - Cok hafif yukleri kaldirabiliyorum. E - Boynumda siddetli agn nedeniyle giiclikle araba kullanabiliyorum.
F - Higbir seyi kaldiramiyorum ve taglyamiyorum. F - Boyun agrisi nedeniyle hig araba kull Srum.
Okuma Uyku
A- Hig boyun agrisi hissetmeden istedigim kadar okuyabiliyorum. A - Uyku problemim yok.
B - Hafif bir boyun agnisi hissederek istedigim kadar okuyabiliyorum. B - Uykum ok hafif bozuk (bir saatten az stireyle biraz bozuk).
C - Orta derecede boyun agrisi hissederek istedigim kadar okuyabiliyorum. 9 C- Uykum hafif bozuk ( 1-2 saat uykusuzluk).
D - Boynumda orta derecede agri nedeniyle istedigim kadar okuyamiyorum. D - Uykum orta derecede bozuk (2-3 saat kadar siiren uykusuzluk).
E - Boynumda siddetli agn nedeniyle istedigim kadar okuyamiyorum. E - Uykum ¢ok bozuk (3-5 saat siireyle uykusuzluk).
F - Boyun agrisi nedeniyle hig okuyamiyorum. F-Uykum tamamen bozuk (5-7 saat stiresince uykusuzluktur).
Bag agnlan Bog zaman aktiviteleri
, A-Tim bog zaman aktivitelerine boynumda agri hissetmeden
A-Higbas agrim yok. katilabiliyorum.
B - Sik olmayan hafif bas aginlanm var. B- Tum'bos zaman aktivitelerine boynumda biraz agri hissederek
katilabiliyorum.
C-Orta derecede bas agrilarim var. 10 C-Boynumdaki agr nedeniile tim bos zaman aktivitelerinin bir kismina

D - Sik gelen orta derecede bag agrilarim var.

E - Sik gelen agir derecede bag agnlarim var.

F - Hemen hemen her zaman bag agrilarim var.

katilabiliyorum.

D-Boynumdaki agri nedeni ile bog zaman aktivitelerinin gok az bir kismina
katilabiliyorum.

E-Boynumdaki agri nedeniile bog zaman aktivitelerine hemen hemen hig
katilamryorum.

F - Hig bir aktiviteye hig bir sekilde katilamiyorum.
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8.6. Newyork Posture Rating Chart
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8.7. SF-12 Quality of Life Questionnaire

SF-12 SAGLIK DENETIMI

SF-12 saglik denetimi sagliginiz hakkindaki goriislerinizi sorgulamaktadir. Bu
test ile nasil hissettiginiz ve genel aktivitelerinizde ne kadar iyi oldugunuz hakkinda
bilgi sahibi olabilirsiniz.

Her sorunun yamtimi istenildigi gibi isaretleyiniz. Eger sorunun cevabindan

emin degilseniz verebildiginiz en iyi cevab1 veriniz.

1- Genelde saghk durumunuz nasildir? (bir tanesini igaretleyiniz)
Miikemmel Cok iyi Iyi Fena degil Kotii
1 2 3 4 5

2- Asagdakiler giin icinde yapabileceginiz aktivitelerden bazilaridir. Bu aktiviteler
sirasinda saghgimz sizi kisithyor mu? Kisithyorsa ne kadar? (her satirdan bir

numaray! igaretleyiniz)

EVET ¢cok EVET az HAYIR
kisitland: kisitlandi kisitlanmadi

AKTIVITELER

a- Masay1 hareket ettirmek, elektrik siipiirgesini itmek,

bowling yada golf gibi orta dereceli aktiviteler 1 2 3

b- Merdivenin pek ¢ok basamagini ¢ikmak 1 2 3

3- Gecen 4 hafta boyunca giinliik aktiviteleriniz ya da isiniz sirasinda fiziksel
saghgimz nedeniyle asagidaki problemlerle karsilastimz mi? (her satirdan bir

numaray1 isaretleyiniz)

EVET HAYIR
a- Istediginizden daha azim bagarabilme 1 2

b- Isiniz yada diger aktiviteleriniz sirasinda gerekli performansi

gostermekte zorlanma (6rnegin daha fazla efor sarfetmek)
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4- Gecen 4 hafta boyunca giinliik aktiviteleriniz ya da isiniz sirasinda duygusal
problemleriniz nedeniyle asagidaki problemlerle karsilastimz mi? (her satirdan bir

numaray1 isaretleyiniz)

EVET HAYIR
a- Istediginizden daha azin1 bagarabilme 1 2

b- Isiniz yada diger aktiviteleriniz sirasinda her zaman oldugunuz kadar

dikkatli olamama

5- Gecen 4 hafta boyunca agrimiz normal isinizi (ev isleri ve ev disindaki isleri

kapsamak iizere) ne kadar aksatti? (bir tanesini isaretleyiniz)
Hig Cok az Orta derecede Fazla Oldukga fazla
1 2 3 4 5

6- Asagidaki sorular sizin gecen 4 hafta boyunca nasil hissettiginiz hakkindadir.
Her soru icin hissettiginize en yakin sikki isaretleyiniz. Gecen 4 hafta boyunca ne

kadar siklikla; ( Her satirdan bir numara isaretleyiniz)
Tim ogu Higbir
Cot Siklikla Bazen Nadiren ¢
hafta  zaman zaman
a- Kendinizi sakin ve huzurlu hissettiniz? 1 2 3 4 5 6
b- Kendinizi enerjik hissettiniz? 1 2 3 4 5 6

c-Kendinizi higbir seyin sizi mutlu edemeyecegi

kadar kederli hissettiniz ?

7- Gegen 4 hafta boyunca ne kadar siklikla sosyal aktiviteleriniz ( arkadaslarimiz

ziyaret etmek gibi) fiziksel saghfimz va da duvgusal problemleriniz nedeniyle
engellendi? ( Bir tanesini igaretleyiniz)
Her zaman Cogu zaman Bazen Nadiren Hig
1 2 3 4 5
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8.8. Beck Depression Inventory

Hastanin Adi Soyad::

Beck Depresyon Olcegi

Asagida 21 maddeden olusan formda yazili segenekleri dikkatlice okuyunuz. Gegtigimiz bir (1) hafta icindeki kendi
ruh durumunuzu g6z 6niinde bulundurarak size en ¢ok uyan, yani sizin durumunuzu en iyi anlatan ‘bir’ ifadeyi

isaretleyiniz.
O, Kendimi Giziintilii ve sikintili hissetmiyorum. Qo Simdi her zaman oldugumdan daha sinirli degilim.
1 Q, Kendimi Gziintili ve sikintili hissediyorum. Q, Eskisine gore daha kolay kiziyor veya sinirleniyorum.
0, Hep tziintili ve sikintiliyim. 12 Q. simdi hep sinirliyim.
O, 0 kadar iiziintili ve sikintihyim ki artik dayanamiyorum a Bir zamanlar beni sinirlendiren seyler simdi hig
S E P " "
- lendirmiyor.
Qo Gelecekten umutsuz ve karamsar degilim. sinir
O, Gelecekigin karamsarim. O, Eskiden oldugu kadar kolay karar verebiliyorum.
2 Q. Gelecekten higbir sey beklemiyorum. .I 3 O, Eskiden oldugu kadar kolay karar veremiyorum
a Gelecegimden umutsuzum ve sanki higbir sey 0O, Karar verirken eskisine gore ¢ok giigliik gekiyorum.
*  diizelmeyecekmis gibi geliyor. Q. Artik hig karar veremiyorum,
Q¢ Kendimi basarsiz bir insan olarak gérmiyorum. O, Aynaya baktigimda kendimde bir degisiklik gérmiiyorum.
3 0, Kendimi gevremdeki birok kisiden daha basansiz hissediyorum. O, Daha yaslanmigim ve irkinlesmisim gibime geliyor.
Q. Gegmisime baktigimda bagansiziiklarla dolu oldugunu gériiyorum. 14 Q, Goriintistimiin ¢ok degistigini ve daha cirkinlestigimi
Q; Kendimi tiimiiyle basansiz bir insan olarak gériiyorum. hissediyorum.
Q. Birgok seyden eskisi kadar zevk aliyorum. Qs Kendimi gok cirkin buluyorum.
O, Her seyden eskisi gibi hoglanmiyorum. Qo Eskisi kadar iyi calisabiliyorum.
4 O, Artik higbir sey tam anlamiyla zevk vermiyor. 15 O, Birseyler yapabilmek igin gayret gostermem gerekiyor.
Q; Her seyden sikiliyorum. Q. Bi.r sgyler yapabilmek i¢in kendimi ¢ok zorlamam gerekiyor.
Q, Saghgim beni fazla endiselendirmiyor. O, _Higbir sey yapamiyorum.
a Agn, sanci, mide bozuklugu veya kabizlik gibi rahatsizliklar Qo Herzamanki gibi uyuyabiliyorum.
5 ' beni endiselendiriyor. O, Eskiden oldugu gibi uyuyamiyorum.
Q, Saghk endisem nedeniyle baska seyleri diisinmem zorlagiyor. 16 0 Her zamankinden bir iki saat daha erken uyaniyorum ve
Qs  Saghgmdan o kadar endiseliyim ki baska hicbir sey diistinemiyorum. ! yeniden uyuyamiyorum.
O, Bana cezalandinlmigim gibi geliyor. a; rye;;::;r;t:,nn(:en ¢ok daha erken uyaniyorum ve yeniden
Q, Cezalandinlabilecegimi seziyorum. -
n o Her zamankinden daha ¢abuk yorulmuyorum.
6 Q. Cezalandinlmay: bekliyorum. Q k. den daha cabuk yorul
Q; Cezalandinidigimi hissediyorum. 17 gl :‘9’ z?ma:kmdenbtiaha cabuk yoruluyorum.
. 2 Yaptigim her sey beni yoruyor.
Q. Kend!mden hognutum . O Kendimi hicbir sey yapamayacak kadar yorgun hissediyorum.
Q, Kendimden pek hosnut degilim.
7 Q, Kendime kiziyorum. Q, lstahim her zamanki gibi.
0O Kendimden nefret ediyorum. 18 gl :sta:m esl:(isi k?:a' iyi degil.
¢ X
O, Baskalarnindan daha kétii oldugumu sanmiyorum. I:IJ ::Ik':: giot;‘z:n lok
Zayif yanlanm ve hatalanmdan dolayi kendi kendimi 2 1 ¥
8 o elestiririm. Q, Sonzamanlarda kilo vermedim.
0, Hatalanmdan dolayi her zaman kendimi kabahatli bulurum. 19 0, ki kilodan fazla kilo verdim.
O, Her aksilik kargisinda kendimi kabahatli bulurum. Q, Dort kilodan fazla kilo verdim.
e e . Q: Alt kilodan daha fazla kilo verdim
Q, Kendimi dldiirmek gibi diisiincelerim yok.
O, Zaman zaman kendimi dldiirmeyi diisiindigiim oluyor. Qo Kendimi herhangi bir sekilde suglu hissetmiyorum.
9 Q, Kendimidldirmek isterdim 20 O, Kendimizaman zaman suglu hissediyorum.
O Firsatini bulsam kendimi éldarirdim. O, Cogu zaman kendimi suglu hissediyorum.
i ) . . Q; Kendimi her zaman suglu hissediyorum.
Q, Icimden her zamankinden fazla aglamak gelmiyor.
0O, Zaman zaman igimden aglamak geliyor. O, Cinsel konulara olan ilgimde bir degisme fark etmedim
10 O, Cogu zaman aghyorum. 21 0, Cinsel konulara eskisinden daha az ilgiliyim.
0, Eskiden aglayabilirdim simdi istesem de aglayamiyorum. g: Snse: :onu:ara silmdilc")k f:laha az i|9i:iyif: .
O, Diger insaniara kars: igimi kaybetmedim. ; Cinsel konulara olan ilgimi tamamen kaybettim.
I ‘ 0O, Eskisine gore insanlarla daha az ilgiliyim.
Q, Diger insanlara karsi ilgimin ¢ogunu kaybettim.
O, Diger insanlara kargi hig ilgim kalmad..

Aaron T Beck (1988) Clinical Psychology Review, Vol. 8, pp. 77-100, 1988

Tasanm ve dizenleme: Dr. Ender Salbag 2019

ftronline
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wwuw ftronline.com
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8.9. Pressure Pain Threshold Assessment

Tedavi Oncesi:

BASINC AGRI ESiGi OLCUMU

Etkilenen Bolge Algometre Olgiim Degerleri Ortalama Deger
1. 1.
2.
3.
2. 1.
2.
3.
3. 1.
2.
3.
4. 1.
2.
3.
Tedavi Sonrasi:
Etkilenen Bolge Algometre Olgiim Degerleri Ortalama Deger
1. 1.
2.
3.
2. 1.
2.
3.
3. 1.
2.
3.
4. 1.
2.
3.
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8.10. Curriculum Vitae

Kisisel Bilgiler

Ad1

YAGMUR

Soyadi

BARLAS

Ogrenim Durumu

Derece

Alan

Mezun Oldugu Kurumun Adi

Mezuniyet Yii

Doktora

Yiiksek Lisans

Lisans Fizyoterapi ve Rehabilitasyon

T.C. Yeditepe Universitesi

2021

Lise

Bildigi Yabanci Dilleri

Yabanci Dil Sinav Notu (?

# Basarilmis birden fazla smav varsa(KPDS, UDS, TOEFL; EELTS vs), tiim sonuglar yazilmalidir

is Deneyimi (Sondan gecmise dogru siralayin)

Gorevi Kurum Siire (Y1l - Y1l)
Fizyoterapist Florence Nightingale Hastanesi 2023-devam
Bilgisayar Bilgisi
Program Kullanma becerisi

*Cok 1y, iyi, orta, zayif olarak degerlendirin
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Bilimsel Calismalari
SCI, SSCI, AHCI indekslerine giren dergilerde yayinlanan makaleler

Diger dergilerde yayinlanan makaleler

Uluslararas1 bilimsel toplantilarda sunulan ve bildiri kitabinda (Proceedings) basilan
bildiriler

Hakemli konferans/sempozyumlarin bildiri kitaplarinda yer alan yayinlar

Diger (Gorev Aldigi Projeler/Sertifikalary/Odiilleri)
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