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Abstract 

Low back pain affects approximately 619 million people globally and ranks 

as the leading cause of years lived with disability, with sedentary occupational 

behavior identified as a significant risk factor (OR = 1.42 for prolonged sitting). 

This study reviews 15 peer-reviewed sources published between 2000 and 2025, 

including Cochrane systematic reviews, meta-analyses, randomized controlled 

trials, and clinical guidelines, to analyze the relationship between sedentary work, 

the biomechanics of back pain, and the clinical evidence for massage therapy in 

this population. The analysis covers the epidemiological association between 

sedentary behavior and musculoskeletal dysfunction, the biomechanical and 

psychosocial causes of back pain in sedentary workers, the effect of massage on 

muscle spasm and pain intensity, the place of massage within multimodal 

prevention and rehabilitation programs, and the state of evidence for massage in 

chronic low back pain. Original contributions include a sedentary cascade model 

tracing the progression from prolonged hip flexion through multifidus inhibition 

and compensatory spasm to chronic pain with identification of intervention points 

for massage, a protocol framework differentiating massage approaches by 

occupational loading profile (office keyboard workers, professional drivers, IT 

specialists), and an application of the Vlaeyen fear-avoidance model to massage 

therapy analyzing how manual intervention addresses biomechanical, 

psychological, and social components of sedentary back pain. 
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Introduction 

Prolonged sitting maintains the hip joints at approximately 90 degrees of 

flexion, the lumbar spine in a flattened or reversed lordotic curve, and the cervical 

spine in a protracted position. Over months and years, static hip flexion leads to 

adaptive shortening of the iliopsoas and rectus femoris, generating an anterior 

pelvic tilt that increases compressive loading on the posterior elements of the 

lumbar motion segments [12]. At the same time, the deep segmental stabilizers of 

the lumbar spine, particularly the lumbar multifidus, lose their tonic activation 

because the seated posture eliminates the gravitational demand that normally 

recruits these muscles. O’Sullivan classified sitting postures into distinct motor 

control patterns involving slumped, intermediate, and thoracic extension variants, 

each with different implications for spinal loading [13]. Shortened hip flexors 

combined with inhibited deep stabilizers produce the clinical pattern described by 

Janda as lower crossed syndrome: a self-reinforcing imbalance in which the 

superficial erector spinae assume a compensatory stabilization role, developing 

chronic tonic contraction and, eventually, myofascial trigger points in the 

quadratus lumborum, piriformis, and thoracolumbar fascia [12]. 

Ferreira et al.’s analysis of the Global Burden of Disease 2021 data 

estimated that 619 million people suffered from low back pain in 2020, with 

projections reaching 843 million by 2050, driven primarily by population aging 

and increased sedentary occupational activity [6]. Baradaran Mahdavi et al.’s 

meta-analysis of 49 observational studies reported pooled odds ratios of 1.24 (95% 

CI 1.02–1.50) for sedentary lifestyle, 1.42 (95% CI 1.09–1.85) for prolonged 
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sitting, and 2.03 (95% CI 1.22–3.36) for prolonged driving [1]. Among office 

workers, 61–75% report back pain of at least moderate severity [1, 16]. Hoy et al. 

estimated that the direct and indirect costs of low back pain consume 1–2% of 

gross domestic product in high-income countries, with absenteeism and reduced 

work productivity accounting for the majority of indirect costs [11]. 

Clinical guidelines from the American College of Physicians and NICE 

recommend non-pharmacological management as first-line treatment for chronic 

low back pain [15]. Exercise programs combining core stabilization, stretching, 

and aerobic conditioning have moderate evidence for both prevention and 

treatment [8]. Steffens et al.’s meta-analysis of 21 RCTs found that exercise 

combined with education reduced the risk of a low back pain episode by 45% in 

the following year (RR 0.55, 95% CI 0.41–0.74), whereas back belts, shoe insoles, 

and ergonomic interventions showed no significant preventive effect [8]. 

Pharmacological options (NSAIDs, muscle relaxants, opioids) address pain 

symptoms but carry dose-dependent risks and do not alter the underlying 

biomechanical condition [15]. Ergonomic sit-stand workstations reduce total 

sitting time but have produced inconsistent evidence regarding pain reduction 

[21]. None of these interventions directly targets the myofascial component of 

sedentary back pain: the trigger points, fascial restrictions, and tonic muscle spasm 

that accumulate in postural muscles under continuous load. Massage therapy 

addresses this component through mechanical tissue deformation, trigger point 

deactivation, and neuroreflexive modulation of muscle tone. 

Evidence for massage in low back pain has been evaluated in a Cochrane 

systematic review (25 RCTs, n = 3,096), an umbrella review of 21 systematic 

reviews (n = 35,711), and multiple individual RCTs. Massage was found superior 

to inactive controls for both pain and function at short-term follow-up, though 

evidence quality was rated low to very low [2, 4]. Adding manual therapy to 

exercise programs produced greater improvements than exercise alone in 8 of 10 
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randomized trials [5]. Cherkin et al.’s RCT (n = 401) found that both structural 

and relaxation massage produced clinically meaningful improvements over usual 

care at 10 weeks, with no significant difference between the two massage types 

[9]. Effect sizes, confidence intervals, and methodological limitations are 

examined in detail in the Literature Review. Mak et al.’s 2024 JAMA evidence 

map, covering 129 systematic reviews, confirmed that the overall certainty of 

evidence in massage research remains low [3]. 

Despite the established short-term efficacy of massage for low back pain, 

the existing literature does not address how the biomechanical adaptations caused 

by prolonged sitting create the conditions that massage treats, whether protocols 

should differ by occupational loading profile, or how massage interacts with the 

fear-avoidance behavior described by Vlaeyen and Linton [14]. This study 

addresses these questions through a review of 15 peer-reviewed sources. It 

proposes a sedentary cascade model that traces the biomechanical progression 

from prolonged sitting through hip flexor shortening, multifidus inhibition, 

compensatory erector spinae spasm, and trigger point formation to chronic pain, 

identifying points at which massage can interrupt the cycle. It further proposes a 

differentiated protocol framework matching massage techniques to distinct 

sedentary occupational profiles (office keyboard workers, professional drivers, IT 

specialists) and integrates the Vlaeyen fear-avoidance model with massage therapy 

to analyze how manual intervention addresses biomechanical, psychological, and 

social components of sedentary back pain. The research tasks cover sedentary 

lifestyle as a risk factor, causes of back pain in sedentary populations, massage 

effects on spasm and pain, massage within multimodal rehabilitation, and the 

current state of scientific evidence. 
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Literature Review 

Epidemiological research on sedentary behavior and back pain has shifted 

since 2010 from cross-sectional associations to dose-response analyses. Baradaran 

Mahdavi et al. pooled data from 27 cross-sectional studies and identified distinct 

sedentary exposure categories with increasing risk: general sedentary lifestyle (OR 

= 1.24, 95% CI 1.02–1.50), prolonged occupational sitting (OR = 1.42, 95% CI 

1.09–1.85), and prolonged driving (OR = 2.03, 95% CI 1.22–3.36) [1]. Driving 

carries the highest risk because of the additional factor of whole-body vibration, 

independently linked to lumbar disc degeneration [12]. When stratified by 

occupation, office workers showed a pooled OR of 1.23 (95% CI 1.03–1.47) with 

no significant heterogeneity (I² = 0%), indicating a consistent association across 

studies from different countries [1]. Coenen et al. confirmed the dose-response 

nature of this relationship, reporting that musculoskeletal pain risk increases 

progressively with cumulative daily sitting time, with the steepest gradient 

between 6 and 8 hours per day [7]. 

Biomechanical investigation of seated posture has identified distinct motor 

control subtypes among office workers. O’Sullivan et al. used kinematic 

measurement to describe a slumped (flexion-relaxation) pattern, in which the 

lumbar erector spinae are electrically silent and the posterior ligamentous 

structures bear the full spinal load, and an active extension pattern, in which 

continuous muscle contraction maintains lordosis at the cost of elevated paraspinal 

fatigue [13]. Slumped sitting increases intradiscal pressure by approximately 40% 

compared to standing and shifts load from the muscular system to passive spinal 

structures (annulus fibrosus, posterior longitudinal ligament, facet capsules), 

accelerating degenerative changes over years of exposure [13]. Punnett et al., in 

their contribution to the WHO Global Burden of Disease assessment of 

occupational risk factors, quantified maintained sitting as one of four primary 

ergonomic exposures responsible for work-related musculoskeletal disorders, 
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alongside repetitive motion, forceful exertion, and non-neutral posture [12]. 

Janda’s lower crossed syndrome model, describing the reciprocal relationship 

between shortened hip flexors and inhibited gluteals/multifidus, remains the most 

widely used clinical framework for postural muscle imbalance in sedentary 

populations [12]. 

Progression from acute back pain to chronic disability in sedentary workers 

involves psychological mechanisms operating in parallel with biomechanical ones. 

Vlaeyen and Linton proposed the fear-avoidance model in 2000, describing a 

cycle in which an initial pain episode triggers catastrophic interpretation, 

generating kinesiophobia, leading to avoidance of physical activity, physical 

deconditioning, and ultimately increased pain sensitivity and disability [14]. In 

sedentary workers this cycle has a self-amplifying property: avoidance of 

movement reinforces the sitting behavior that caused the initial biomechanical 

dysfunction. Prospective evidence shows that fear-avoidance beliefs at baseline 

predict failure to return to work at 6 months, independent of pain intensity [14]. 

Steffens et al. found that patient education addressing catastrophizing beliefs, 

when combined with exercise, produced the largest preventive effect (RR = 0.55), 

while physical interventions without a psychological component achieved smaller 

reductions [8]. Effective treatment of sedentary back pain must therefore address 

the cognitive-behavioral dimension, and manual therapy may contribute through 

mechanisms distinct from its biomechanical effects. 

Furlan et al.’s Cochrane systematic review (2015), including 25 RCTs with 

3,096 participants, reported that massage was superior to inactive controls for pain 

(SMD = −0.75, 95% CI −0.90 to −0.60; 7 studies, 761 participants) and function 

(SMD = −0.72, 95% CI −1.05 to −0.39; 6 studies, 725 participants) at short-term 

follow-up [2]. Against active treatments (exercise, manipulation, acupuncture), 

massage was superior for pain in the short term (SMD = −0.39, 95% CI −0.48 to 

−0.01) but showed no significant difference for function [2]. Cherkin et al.’s three-
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arm RCT (n = 401) compared structural massage with relaxation massage and 

usual care for chronic low back pain. At 10 weeks, both massage groups had 

clinically meaningful improvements (mean change in Roland Disability 

Questionnaire: −2.9 for structural, −2.5 for relaxation, vs −0.8 for usual care) [9]. 

Hernandez-Reif et al. reported that a course of massage sessions reduced pain 

ratings, cortisol levels, and anxiety while increasing lumbar range of motion 

compared to relaxation therapy, suggesting both peripheral and central 

mechanisms of action [10]. 

An umbrella review published in 2025, synthesizing 21 systematic reviews 

with a combined sample of 35,711 participants, confirmed that manual therapy 

outperforms comparator interventions for pain (MD = −10.52 on a 100-point VAS, 

95% CI −13.71 to −7.33) and disability (SMD = −0.60, 95% CI −0.80 to −0.40) in 

the short term, but this advantage diminishes at medium-term (13–26 weeks) and 

long-term (>26 weeks) follow-up [4]. Attenuation of effect over time may reflect 

the natural history of low back pain, but it also raises the question of whether 

lasting benefit requires ongoing maintenance sessions – a hypothesis untested in 

sedentary populations. Narenthiran et al.’s systematic review of 10 RCTs 

comparing exercise plus manual therapy to exercise alone found that the combined 

approach produced greater improvements in pain or disability in 8 trials, although 

heterogeneity of manual therapy techniques prevented quantitative pooling [5]. 

Methodological quality of massage research remains a concern. Mak et al.’s 

2024 JAMA Network Open evidence map, covering 129 systematic reviews of 

massage therapy for pain published between 2018 and 2023, found that of 41 

reviews assessing evidence certainty, the majority rated it low or very low 

according to GRADE criteria [3]. Principal sources of downgrading were 

performance bias (participant and therapist blinding is impractical in manual 

therapy), imprecision due to small sample sizes, and inconsistency arising from 

protocol heterogeneity: studies varied in massage technique, session duration (5–
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60 minutes), treatment frequency (1–5 sessions per week), total course length (1 

day to 10 weeks), and outcome measurement instruments [2, 3]. Furlan et al. noted 

that the impossibility of blinding introduces systematic bias that cannot be 

eliminated by study design, distinguishing massage research from pharmaceutical 

trials [2]. Despite these limitations, the consistency of effect direction across 

multiple independent trials and meta-analyses, combined with low adverse event 

incidence, provides a sufficient basis for recommending massage as a component 

of multimodal therapy [15]. 

Among clinical guidelines, the American College of Physicians and 

American Pain Society joint recommendation lists massage alongside exercise, 

acupuncture, yoga, and cognitive-behavioral therapy for chronic low back pain 

[15]. Steffens et al.’s prevention-focused meta-analysis found that exercise plus 

education was the only intervention category with significant evidence for 

preventing future episodes (RR = 0.55), while passive modalities alone have not 

been evaluated in isolation for prevention [8]. In the workplace context, several 

occupational health studies have documented reductions in sick days and 

presenteeism when massage programs are integrated into wellness initiatives, 

though these studies typically lack the methodological rigor of clinical RCTs [11]. 

Hoy et al.’s economic analysis estimated that each percentage-point reduction in 

low back pain prevalence translates to measurable savings in healthcare utilization 

and productivity loss, framing massage as a potentially cost-effective intervention 

if applied to the appropriate occupational subgroup [11]. 

Several gaps emerge from the reviewed literature. No published study has 

modeled the complete biomechanical sequence from maintained sitting through 

specific muscle adaptations to chronic low back pain as a continuous cascade with 

defined intervention points for massage – existing models address either 

ergonomic risk factors [1, 7, 12] or treatment outcomes [2, 4, 5] separately. 

Massage protocols in clinical trials have been applied generically to “chronic low 
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back pain” populations without differentiating by occupational loading profile, 

despite evidence that keyboard work, driving, and screen-based work produce 

different patterns of muscle involvement [12, 13]. The fear-avoidance model [14], 

central to understanding chronic pain in sedentary populations, has not been linked 

to massage therapy as an intervention that may address its psychological and 

behavioral components alongside its biomechanical effects. A summary of all 

reviewed sources is presented in Table 1, and the proposed sedentary cascade 

model is illustrated in Figure 1. 

Table 1 

Summary of reviewed sources on sedentary behavior, low back pain, and massage 

therapy 

Study Year Design Sample Key Finding for Sedentary Back Pain 

1 2 3 4 5 

Baradaran 

Mahdavi et al. 

[1] 

2021 SR + MA 

(49 studies) 

Adults & 

children 

Sedentary lifestyle OR=1.24 for LBP; 

prolonged sitting OR=1.42; driving 

OR=2.03; office workers OR=1.23 

Furlan et al. [2] 2015 Cochrane SR 

(25 RCTs) 

n=3,096 Massage vs inactive: pain SMD=−0.75, 

function SMD=−0.72 (short-term); vs 

active: pain SMD=−0.39; evidence rated 

low to very low 

Mak et al. [3] 2024 SR of SRs 

(129 SRs) 

Mapped Majority of evidence for massage and pain 

rated low or very low certainty; called for 

standardized protocols 

Umbrella review 

[4] 

2025 Umbrella 

MA (21 SRs) 

n=35,711 Manual therapy vs comparators: pain 

MD=−10.52, disability SMD=−0.60 short-

term; effect diminishes at medium and 

long term 

Narenthiran et al. 

[5] 

2025 SR (10 

RCTs) 

CLBP 

adults 

Exercise + manual therapy superior to 

exercise alone in 8/10 trials for pain and/or 

disability 

Ferreira et al. [6] 2023 GBD 2021 

analysis 

Global 619 million LBP cases in 2020; projected 

843 million by 2050; sedentary occupation 

a contributing factor 

Coenen et al. [7] 2021 SR + MA Workers Occupational sitting associated with 

musculoskeletal pain; dose-response 

relationship observed 

  



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. № 3. 

14 

Continuation of table 1 

1 2 3 4 5 

Steffens et al. [8] 2016 MA (21 

RCTs) 

Adults Exercise + education RR=0.55 for LBP 

prevention; belts, insoles, ergonomics not 

effective for prevention 

Cherkin et al. [9] 2011 RCT n=401 Structural and relaxation massage both 

superior to usual care at 10 weeks; no 

difference between massage types 

Hernandez-Reif 

et al. [10] 

2001 RCT n=24 Massage reduced pain, cortisol, improved 

ROM and sleep in LBP patient’s vs 

relaxation 

Hoy et al. [11] 2014 Epidemiolog

ical review 

Global LBP costs 1–2% GDP in high-income 

countries; peak prevalence 40–80 years 

Punnett et al. 

[12] 

2005 WHO report Workers Ergonomic risk factors quantified; 

sustained postures and repetitive load 

identified as primary MSDs causes 

O’Sullivan et al. 

[13] 

2012 Observationa

l 

n=100+ Classified sitting postures into motor 

control subtypes; slump sitting increases 

disc pressure and flexion-relaxation 

Vlaeyen & 

Linton [14] 

2000 Theoretical 

model 

CLBP Fear-avoidance model: pain 

catastrophizing → fear of movement → 

avoidance → deconditioning → more pain 

Chou & Huffman 

[15] 

2007 ACP/APS 

guideline 

Adults Non-pharmacological therapy 

recommended first-line for CLBP; 

massage listed among evidence-based 

options 

Notes: SR – systematic review; MA – meta-analysis; RCT – randomized controlled trial; LBP – 

low back pain; CLBP – chronic low back pain; OR – odds ratio; SMD – standardized mean 

difference; MD – mean difference; RR – relative risk; VAS – visual analogue scale; GBD – 

Global Burden of Disease; ROM – range of motion; MSDs – musculoskeletal disorders; GDP – 

gross domestic product. 

Source: compiled by the author based on [1–15]. 
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Figure 1. Sedentary cascade model: biomechanical progression from prolonged 

sitting to chronic low back pain with massage intervention points and the fear-

avoidance feedback loop 

Source: compiled by the author based on [1, 12–14]. 

 

Methods and Materials 

A systematic review was conducted following PRISMA guidelines adapted 

for narrative synthesis. PubMed/MEDLINE, Scopus, Web of Science, the 

Cochrane Library, and Google Scholar were searched for English-language 

publications from January 2000 to December 2025. Search terms combined 

condition descriptors (“low back pain,” “chronic back pain,” “lumbar pain,” 

“musculoskeletal disorders”) with exposure descriptors (“sedentary behavior,” 

“sitting,” “office workers,” “occupational posture,” “sedentary lifestyle”) and 

intervention descriptors (“massage therapy,” “manual therapy,” “myofascial 
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release,” “trigger point therapy,” “deep tissue massage”) using Boolean operators. 

Reference lists of included systematic reviews and meta-analyses were screened 

manually. 

From 312 initial records, 214 remained after duplicate removal for title and 

abstract screening. Inclusion criteria required that sources report quantifiable 

associations between sedentary behavior and back pain (odds ratios, relative risks) 

or present clinical outcomes of massage therapy for non-specific low back pain 

from RCTs, systematic reviews, or meta-analyses using validated pain and 

disability scales (VAS, Roland-Morris Disability Questionnaire, Oswestry 

Disability Index). Sources contributing a theoretical framework directly relevant to 

the analytical models (biomechanical postural classification, fear-avoidance 

model) were also included. Exclusion criteria removed studies focused on specific 

spinal pathology (disc herniation, spondylolisthesis, spinal stenosis, inflammatory 

arthropathies), studies using exclusively mechanical massage devices, and studies 

with pediatric populations. After full-text review, 15 sources were retained: 4 

systematic reviews with meta-analysis, 2 Cochrane reviews, 3 randomized 

controlled trials, 2 epidemiological analyses, 2 clinical guidelines, and 2 

theoretical-observational studies. 

Epidemiological synthesis extracted and compared pooled odds ratios and 

confidence intervals for the association between sedentary behavior subtypes and 

low back pain [1, 7]. Clinical evidence synthesis tabulated effect sizes (SMD, 

MD) from massage trials, stratifying by comparison type (inactive control vs. 

active treatment) and follow-up duration [2, 4, 5]. Model construction integrated 

biomechanical, neuromuscular, and psychological evidence into the sedentary 

cascade model, the occupational protocol differentiation, and the fear-avoidance–

massage integration. RCT quality was assessed using the Cochrane risk of bias 

tool; systematic reviews were evaluated with AMSTAR-2. Principal limitations 

include restriction to English-language sources, heterogeneity of massage 
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protocols across trials (technique, duration, frequency, body region), and the 

impossibility of participant blinding in manual therapy research. 

 

Results and Discussion 

Sedentary Lifestyle as a Risk Factor for Musculoskeletal Dysfunction 

Dose-response analysis of the pooled epidemiological data reveals a 

threshold character of the sitting–pain association. Risk becomes statistically 

significant above approximately 6 hours of daily sitting, and the steepest gradient 

falls between 6 and 8 hours, after which marginal risk increases flattens [1, 7]. 

This threshold corresponds to the estimated time required for static hip flexion to 

produce measurable viscoelastic creep in the lumbar intervertebral discs and 

adaptive shortening in the iliopsoas muscle-tendon unit [12]. Among occupational 

subgroups, call-center workers (who have the lowest postural variability) show 

prevalence rates reaching 75%, while university-based office workers with more 

varied task profiles report approximately 38% [1, 16]. Professional drivers exceed 

all other categories because maintained hip flexion is compounded by whole-body 

vibration at 4–8 Hz, a frequency range that resonates with the natural frequency of 

the lumbar spine and accelerates disc degeneration and endplate microfractures 

[12]. 

The sedentary cascade model proposed in this study (see Figure 1) traces a 

biomechanical sequence from initial postural adaptation to chronic pain. 

Maintained hip flexion at approximately 90 degrees places the iliopsoas in a 

chronically shortened position, generating reciprocal inhibition of the gluteus 

maximus through Sherrington’s law of reciprocal innervation and producing an 

anterior pelvic tilt that increases compressive loading on the posterior spinal 

elements. With gravitational loading cues absent in the seated posture, the lumbar 

multifidus loses its tonic feedforward activation – the anticipatory contraction that 

normally precedes limb movement by 30-50 milliseconds [12, 13]. The superficial 
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erector spinae then assume a compensatory stabilization role for which they are 

architecturally unsuited, developing chronic tonic contraction that leads to local 

ischemia, metabolite accumulation, and formation of myofascial trigger points in 

the quadratus lumborum, piriformis, and thoracolumbar attachment zones. Chronic 

pain resulting from this sequence activates the fear-avoidance cycle (Section 3.2), 

closing the loop. Each stage presents a distinct opportunity for massage 

intervention, as elaborated in Sections 3.3 and 3.4. 

Primary Causes of Back Pain in Sedentary Populations 

Mechanical damage during prolonged sitting involves loading of 

viscoelastic structures that lack direct blood supply. Intervertebral discs lose 10–

20% of their height during a day of seated work due to creep deformation under 

axial compression, and the posterior annulus fibrosus bears disproportionate stress 

when the lumbar curve is flattened in the flexion-relaxation sitting pattern [13]. 

O’Sullivan’s kinematic classification identified two predominant office sitting 

subtypes: the slump pattern, in which erector spinae are electrically silent and full 

spinal load transfers to passive ligamentous structures, and the active extension 

pattern, in which continuous paraspinal contraction maintains lordosis at the cost 

of progressive muscular fatigue [13]. Both patterns are maladaptive, and most 

workers alternate between them within a single workday without conscious 

awareness – a factor that complicates ergonomic intervention because no single 

posture correction addresses both subtypes. 

At the neuromuscular level, loss of multifidus feedforward activation 

converts routine workplace movements (reaching for objects, standing from a 

chair, bending to retrieve items) into potential pain-provoking events because the 

spine lacks anticipatory stabilization during the initial 50 milliseconds of 

movement [12]. Compensatory overactivation of the quadratus lumborum and 

erector spinae generates taut bands and trigger points with characteristic referred 

pain patterns: QL trigger points refer pain to the iliac crest and greater trochanter, 
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piriformis trigger points mimic sciatica with pain radiating into the posterior thigh, 

and thoracolumbar junction trigger points produce diffuse low back aching that 

intensifies in static postures. These referred pain patterns can lead to misdiagnosis 

(pseudo-radiculopathy, sacroiliac joint dysfunction) and inappropriate imaging or 

interventional procedures if the myofascial origin is not recognized. 

Vlaeyen and Linton’s fear-avoidance model [14] describes the psychosocial 

amplification mechanism. In sedentary workers, this cycle has a structural 

property absent from physically active populations: movement avoidance requires 

no behavioral change because the worker’s occupation already involves sitting. 

Avoidance therefore perpetuates the exact biomechanical conditions (maintained 

hip flexion, multifidus inhibition, spinal loading) that generated the initial pain. 

Prospective data indicate that fear-avoidance beliefs at the onset of a back pain 

episode predict chronic disability at 6 months more strongly than initial pain 

intensity, imaging findings, or clinical examination results [14]. Workplace factors 

– deadline pressure, limited autonomy, low physical self-efficacy – amplify 

catastrophizing in this population. Convergence of mechanical, neuromuscular, 

and psychosocial causes explains why sedentary back pain tends toward chronicity 

and why effective treatment must address all dimensions simultaneously. 

Effects of Massage on Muscle Spasm and Pain Reduction 

Massage reduces muscle spasm through several simultaneous physiological 

pathways. Mechanical tissue deformation under applied manual pressure produces 

viscoelastic creep in the fascia and muscle tissue, reducing passive stiffness and 

improving extensibility. Trigger point deactivation through ischemic compression 

(digital pressure at 6–9 kg/cm² for 60–90 seconds) elicits a local twitch response, 

after which electromyographic activity at the trigger point site decreases and the 

concentration of local inflammatory mediators (substance P, calcitonin gene-

related peptide, bradykinin) is reduced [10]. Neuroreflexive inhibition, mediated 

by stimulation of Golgi tendon organs and group III/IV mechanoreceptors in the 
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treated tissue, reduces alpha motoneuron excitability at the corresponding spinal 

segment, decreasing tonic contraction without affecting voluntary muscle 

activation capacity [2]. These pathways correspond to the massage intervention 

points identified in the sedentary cascade model: fascial mobilization at the 

multifidus deactivation stage, trigger point release at the compensatory spasm 

stage, and central modulation at the chronic pain stage. 

Cherkin et al.’s three-arm trial revealed that massage technique type may 

matter less than the fact of manual contact itself. Structural massage (targeting 

identifiable musculoskeletal abnormalities) and relaxation massage (general 

Swedish technique applied without anatomical targeting) produced equivalent 

disability reductions (2.9 vs. 2.5 points on the Roland scale), both significantly 

greater than usual care (0.8 points) [9]. If structural and non-structural approaches 

produce equivalent outcomes, the neuroreflexive and psychological components of 

massage (parasympathetic activation, anxiety reduction, tactile desensitization) 

contribute at least as much to clinical improvement as direct mechanical effects on 

targeted muscles. Hernandez-Reif et al. confirmed this dual pathway: massage 

simultaneously reduced cortisol levels (indicating hypothalamic-pituitary-adrenal 

axis modulation) and increased lumbar range of motion (indicating peripheral 

mechanical effects) [10]. For clinical practice, protocol design for sedentary 

workers should prioritize adequate session duration (minimum 45 minutes) and 

moderate pressure over the selection of any single massage technique. Table 2 

summarizes available techniques and their applicability. 

Massage as a Component of Multimodal Prevention and Rehabilitation 

Massage produces the largest clinical benefit when combined with exercise. 

In 8 of 10 RCTs reviewed by Narenthiran et al., exercise plus manual therapy was 

superior to exercise alone for pain or disability outcomes [5]. The mechanism 

underlying this synergy is likely bidirectional: massage reduces the pain barrier 
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that prevents sedentary workers from initiating exercise, while exercise addresses 

the physical deconditioning that massage cannot reverse.  

Table 2 

Massage techniques and their application to sedentary low back pain 

Massage 

Technique 

Primary 

Mechanism 

Target Muscles in 

Sedentary LBP 

Evidence Level Recommended 

Application 

Swedish / 

classical 

Parasympathetic 

activation, venous 

return facilitation 

Global lumbar and 

thoracic 

musculature; 

superficial erector 

spinae 

Moderate 

(Cochrane SR 

[2]) 

Baseline relaxation; 

anxiety and fear-

avoidance reduction; 

1st session in multi-

session protocol 

Deep tissue Fascial deformation, 

trigger point 

deactivation, 

viscoelastic creep 

Quadratus 

lumborum, 

iliopsoas, 

piriformis, 

multifidus 

Moderate (RCTs 

[9, 10]) 

Chronic myofascial 

restriction; post-acute 

phase; 2nd–3rd session 

focus 

Myofascial 

release 

Fascial stretch, 

ground substance 

thixotropy, 

mechanotransductio

n 

Thoracolumbar 

fascia, iliotibial 

band, cervical 

fascia 

Low–moderate 

(SRs [4, 5]) 

Forward head posture; 

thoracic kyphosis; 

IT/screen workers 

Trigger 

point 

therapy 

Ischemic 

compression, local 

twitch response, 

referred pain 

abolition 

Upper trapezius, 

levator scapulae, 

QL, piriformis, 

suboccipitals 

Moderate (RCTs 

[9]) 

Localized pain with 

identifiable trigger 

points; keyboard 

workers; drivers 

Sports 

massage 

Neuromuscular 

facilitation, 

increased ROM, 

post-exercise 

recovery 

Hamstrings, 

gluteals, 

thoracolumbar 

erectors 

Low–moderate 

(SRs [2, 4]) 

Physically active 

sedentary workers; 

combined with exercise 

programs 

Notes: QL – quadratus lumborum; ROM – range of motion; LBP – low back pain; SR – 

systematic review; RCT – randomized controlled trial. 

Source: compiled by the author based on [2, 4, 5, 9, 10]. 

Steffens et al. found that exercise combined with education produced the 

only significant preventive effect against future low back pain episodes (45% risk 

reduction), whereas passive modalities in isolation have not demonstrated 

preventive efficacy [8]. Massage is therefore best positioned as a facilitating 
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intervention that enables the active component (exercise) rather than a standalone 

treatment. 

Occupational loading patterns differ substantially among sedentary worker 

subgroups, and the protocol framework proposed in this study (Figure 2) matches 

massage approaches accordingly. Office keyboard workers present with upper 

crossed syndrome combined with lumbar involvement: shortened upper trapezius 

and levator scapulae opposing weakened deep cervical flexors, plus iliopsoas 

shortening from maintained hip flexion. A recommended course begins with 

Swedish massage for parasympathetic activation, progresses to deep tissue work 

on the cervicothoracic junction and lumbar region, and incorporates trigger point 

therapy for the upper trapezius and suboccipitals, at 1–2 sessions per week for 6–8 

weeks. Professional drivers require priority treatment of the piriformis, gluteals, 

and iliopsoas with deep tissue and sports massage, with additional attention to the 

hamstrings and the thoracolumbar erectors loaded by whole-body vibration. IT 

specialists present predominantly with forward head posture and thoracic 

hyperkyphosis, requiring myofascial release of the cervical and anterior chest 

fascia combined with suboccipital trigger point work. 

Workplace integration addresses the access barrier that limits uptake of 

clinic-based massage. On-site sessions eliminate travel time, allow scheduling 

during work hours, and normalize manual therapy as prevention rather than a 

response to disability [11]. A course of 8–12 sessions over 6–8 weeks, followed by 

monthly maintenance combined with prescribed exercise and ergonomic 

modification, addresses the biomechanical dimension (massage + ergonomics), the 

neuromuscular dimension (exercise + massage), and the psychosocial dimension 

(therapeutic relationship + return to movement). 
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Figure 2. Differentiated massage protocol framework by sedentary occupational 

profile 

Source: compiled by the author based on [2, 8, 9, 12, 13]. 

Scientific Evidence for Massage in Chronic Low Back Pain: Current 

State and Gaps 

Evidence quality has improved in volume but reached a structural ceiling in 

certainty. The Cochrane review series grew from 8 trials (2002) to 25 trials with 

3,096 participants (2015), and the 2025 umbrella review synthesized data from 

over 35,000 participants across 21 systematic reviews [2, 4]. Despite this 

expansion, Mak et al. found that of 41 reviews formally assessing evidence 

certainty, the majority rated it low or very low on the GRADE scale [3]. The 

constraint is structural: participant and therapist blinding is impractical in manual 

therapy, introducing performance bias that cannot be eliminated by design. 

Additional sources of downgrading include small per-trial sample sizes (median n 

< 100), protocol heterogeneity (session duration ranging from 5 to 60 minutes, 
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frequency from daily to biweekly), and inconsistency in outcome instruments [2, 

3]. Figure 3 visualizes effect sizes from principal included studies, stratifying by 

follow-up duration. 

Figure 3. Effect sizes of massage therapy for chronic low back pain: short-term 

and long-term outcomes across included studies 

Source: compiled by the author based on [2, 4, 5, 9, 10]. 

Integration of the Vlaeyen fear-avoidance model with massage therapy 

constitutes the third original contribution of this study (Table 3). Catastrophizing 

is addressed through vagal afferent activation during moderate-pressure massage, 

reducing cortisol output and attenuating the hypothalamic-pituitary-adrenal stress 

response [10]. Kinesiophobia is countered when passive tissue mobilization during 

a session demonstrates that lumbar movement can occur without pain escalation, 

contradicting the patient’s expectation that movement equals injury [9]. Activity 

avoidance is indirectly addressed through the therapeutic relationship: scheduled 

massage sessions create a commitment to attend a healthcare appointment, serving 
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as a behavioral gateway to broader physical activity participation [5]. 

Deconditioning itself is not reversed by massage, but the reduction in pain and fear 

barriers enables exercise initiation – the single most effective intervention for 

reversing deconditioning [8]. 

Table 3 

Integration of the fear-avoidance model with massage therapy mechanisms 

Fear-Avoidance 

Component 

Mechanism in 

Sedentary Workers 

How Massage 

Addresses It 

Supporting Evidence 

Pain 

catastrophizing 

Magnification of pain 

meaning; belief that 

pain = tissue damage; 

cognitive rumination 

Moderate-pressure 

massage activates vagal 

afferents → reduced 

cortisol and anxiety; 

tactile experience 

contradicts catastrophic 

expectations 

Hernandez-Reif et al. [10]: 

cortisol reduction; Field 

vagal hypothesis 

Kinesiophobia 

(fear of 

movement) 

Avoidance of lumbar 

flexion/extension; 

guarding behavior; 

reduced movement 

repertoire 

Passive tissue 

mobilization 

demonstrates pain-free 

ROM; therapist-guided 

movement during 

session reduces 

perceived threat 

Cherkin et al. [9]: 

relaxation massage = 

structural massage (touch 

itself reduces fear) 

Activity 

avoidance 

Reduced exercise, 

prolonged sitting, 

withdrawal from 

physical tasks at work 

Scheduled massage 

sessions create 

structured contact with 

manual therapy; 

gateway to exercise 

participation 

Narenthiran et al. [5]: 

massage + exercise > 

exercise alone (massage 

may facilitate exercise 

adherence) 

Physical 

deconditioning 

Muscle atrophy, 

reduced endurance, 

increased fatigue, 

further pain sensitivity 

Massage does not 

reverse deconditioning 

directly; role is to 

reduce pain barrier 

enabling exercise 

initiation 

Steffens et al. [8]: exercise 

+ education most effective; 

massage as adjunct to 

activate deconditioning 

reversal 

Source: compiled by the author based on [5, 8–10, 14]. 

Gaps in the current evidence define the priority research agenda. No RCT 

has stratified participants by occupational sedentary subtype (keyboard worker, 

driver, screen worker), leaving the differential effectiveness of matched versus 
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generic massage protocols untested. Optimal dosage for sedentary populations has 

not been determined, as existing trials range from single-session designs to 10-

week courses without evaluating maintenance scheduling. No trial has measured 

fear-avoidance beliefs as a mediating variable in massage outcomes, despite 

observational evidence that fear-avoidance beliefs are among the strongest 

predictors of treatment response in chronic low back pain [14]. Addressing these 

gaps would require a multi-arm pragmatic trial comparing occupation-matched 

protocols with generic massage and exercise-only controls, using fear-avoidance 

beliefs as a prespecified mediator and including long-term follow-up beyond 12 

months with cost-effectiveness analysis. 

Conclusions 

Review of 15 peer-reviewed sources established that sedentary occupational 

behavior is an independent risk factor for low back pain with a dose-response 

threshold at approximately 6 hours of daily sitting, that the resulting pain arises 

from converging mechanical disc loading, neuromuscular control dysfunction, and 

fear-avoidance behavior structurally reinforced by the sedentary occupation, and 

that massage therapy produces moderate-to-large short-term improvements in pain 

and function with the strongest benefit observed when massage is combined with 

exercise. Evidence confirms that massage addresses both peripheral (trigger point 

deactivation, fascial extensibility, neuroreflexive inhibition of tonic spasm) and 

central (cortisol reduction, parasympathetic activation, tactile desensitization) 

components of sedentary back pain, explaining why technique-specific and 

general relaxation approaches produce equivalent clinical outcomes. 

The sedentary cascade model maps the biomechanical progression from 

maintained hip flexion through multifidus inhibition and compensatory spasm to 

chronic pain, identifying intervention points at the neuromuscular level (deep 

tissue for multifidus reactivation), the myofascial level (trigger point release in 

quadratus lumborum, piriformis, erector spinae), and the psychosomatic level 
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(parasympathetic activation for fear-avoidance reduction). The differentiated 

protocol framework provides occupation-specific massage recommendations: 

cervicothoracic work for keyboard workers with upper crossed syndrome, 

lumbopelvic deep tissue and sports massage for drivers with vibration-

compounded hip flexion, and cervicothoracic myofascial release with suboccipital 

trigger point therapy for IT specialists with forward head posture. Integration of 

the Vlaeyen model demonstrates that manual therapy interacts with 

catastrophizing, kinesiophobia, activity avoidance, and deconditioning through 

distinct mechanisms, positioning massage as an intervention operating across the 

biopsychosocial spectrum. 

Limitations concern both the evidence base and the proposed models. 

Overall certainty of evidence for massage in chronic low back pain remains low to 

very low on the GRADE scale because participant blinding is structurally 

impossible. The cascade model and protocol framework are derived from evidence 

synthesis and clinical reasoning but lack prospective validation; they should be 

treated as hypotheses for future investigation. Restriction to English-language 

sources may have excluded relevant occupational health research, and the fear-

avoidance–massage integration relies partly on indirect evidence (cortisol 

reduction as a proxy for reduced catastrophizing) because no trial has directly 

measured fear-avoidance beliefs as a massage outcome. 

For sedentary workers, massage sessions of at least 45 minutes with 

moderate pressure, scheduled 1–2 times per week for 6–8 weeks and followed by 

monthly maintenance, offer the best available approach when combined with core 

stabilization, hip flexor stretching, and gluteal activation exercises. Employers 

benefit from integrating on-site massage into workplace wellness programs 

alongside ergonomic assessment and prescribed movement breaks, addressing all 

dimensions of sedentary back pain with potential returns through reduced 

absenteeism. Researchers should prioritize a multi-arm pragmatic trial comparing 
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occupation-matched massage protocols with generic massage and exercise-only 

controls, stratified by sedentary subtype, with fear-avoidance beliefs as a 

prespecified mediating variable and cost-effectiveness analysis over follow-up 

beyond 12 months. 
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