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Abstract: Background: Previous research highlights the potential of Rolfing structural integration
(SI) - a force-based mobilization of fascia - in modifying postural alignment and joint mobility. This
retrospective cohort study builds upon prior work to explore the influence of SI on lower limb
mobility, trunk symmetry, and respiratory thoracic expansion. Methods: We conducted a
retrospective secondary analysis of data drawn from the archive of clinical records as in our previous
publication (Brandl et al., 2022). A total of 563 subjects (aged 18-60 years, BMI 19-29) who completed
ten SI sessions were included. Outcomes evaluated included: passive hip flexion (right/left), passive
knee flexion mobility (right/left), trunk length symmetry, and chest diameter at normal breath as well
as in full inspiration. Wilcoxon signed-rank tests were used for statistical analysis. Results: All
parameters showed statistically significant improvements post-intervention (p < 0.001), including
increased thoracic expansion, enhanced trunk symmetry, and improved mobility in hip joint flexion
and knee flexion. Conclusions: Ten sessions of SI were associated with statistically significant
improvements in lower limb mobility, trunk symmetry and respiratory thoracic mobility. These
findings support the role of SI in addressing postural and mobility-related dysfunctions through
fascia-oriented mobilization.

Keywords: fascia; Rolfing structural integration; manual mobilization

1. Introduction

Force-based mobilizations of the fascia have gained increasing attention for their capacity to alter
musculoskeletal and postural dynamics [1]. Rolfing structural integration (SI) - with “Rolfing” being
a registered service mark of the Dr. Ida Rolf Institute—is a systematic approach to bodywork aimed
at restoring functional alignment and movement efficiency by fascia-oriented manual mobilization
[2]. Recent studies highlight the capacity of SI to improve joint range of motion (ROM), suggesting
that fascial densification and misalignment may contribute to functional restrictions [3-5].

In a recent study by Brandl et al. [4], significant improvements in shoulder and hip ROM were
observed following SI. Building on that work, the present study explores additional parameters -
lower limb mobility, trunk symmetry, and thoracic expansion using the same retrospective cohort.
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Thoracic expansion was assessed via normal breathing and full inspiration chest diameter. Trunk
length symmetry was assessed in terms of potential side differences in the distance between axilla
and iliac crest. Hip flexion and knee flexion mobility assessments were adapted from Janda’s manual
testing guidelines [6].

2. Materials and Methods

2.1. Study Design and Participants

This study utilized a secondary analysis of the patient records originally evaluated in Brand]l et
al. [4], which was based on a dataset of 727 records from a 23-year private SI practice. While the first
publication focused on fully available data collected from treated patients in the clinic, this article
also considers parameters that were partially missing. The numbers of subjects studied per parameter
were: Chest circumference on normal breathing, chest circumference on full inspiration, n =497; trunk
length, n = 301; passive hip flexion, n = 196; passive knee flexion, n = 165.

2.2. Inclusion Criteria

Inclusion criteria for this secondary analysis were: (a) completion of 10 SI sessions; (b) male or
female subjects aged between 18 and 60 years; (c) a body mass index (BMI) between 19 and 29; and
(d) availability of complete pre- and post-intervention data for passive hip flexion and knee flexion
mobility on both sides, trunk length (right and left), as well as chest circumference at normal
breathing and at full inspiration.

2.3. Structural Integration Intervention

The intervention consisted of the standard 10-session Rolfing SI protocol as taught by the Dr.
Ida Rolf Institute (www.rolf.org, 25,05.2025). Each session focused on specific anatomical and
functional goals aimed at enhancing structural balance and movement economy [7].

2.4. Materials and Measures

Measurements were extracted from clinical records that were routinely documented during the
initial and final assessments, Measurements were extracted from clinical records routinely
documented during the initial and final assessments; conducted before and after completion of the
10-session SI series. All examinations were conducted by a licensed physical therapist and certified
Structural Integration (SI) practitioner with more than 20 years of clinical experience. The assessments
followed standardized manual procedures and adhered to established guidelines and
anthropometric protocols where applicable.

2.4.1. Passive Hip Flexion Mobility (PHF)

Passive hip flexion was assessed with the patient in a supine position. One leg was raised
passively by the examiner, maintaining knee extension throughout the maneuver. The end range of
motion was determined by the onset of a visible compensatory movement in the pelvis, such as
posterior pelvic tilt or rotation, which indicated the limit of passive hip flexion. A 12-inch, 360°
goniometer labeled in 1° increments was used to record the angle of hip flexion. Goniometer
alignment followed the procedure described by Elson and Aspinall [8], with the axis positioned at
the greater trochanter and the arms aligned with the lateral femoral condyle and the mid-axillary line
(Figure 1A).
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Figure 1. Overview of measurement procedures. (A) Passive hip flexion (PHF) assessed in supine position using
a goniometer, with the end range defined by the onset of pelvic compensation. (B) Passive knee flexion (PKF)
measured in prone position, with end range defined by firm resistance or pelvic movement. (C) Trunk length
measurement from axilla to iliac crest on each side, recorded in standing position for assessing trunk length
symmetry. (D) Chest circumference measurement at the level of the 4th intercostal space during normal
breathing and full inspiration, performed with a flexible measuring tape positioned horizontally around the
thorax.

2.4.2. Passive Knee Flexion Mobility (PKF)

Passive knee flexion was measured with the patient in a prone position. The examiner lifted the
lower leg passively by flexing the knee while stabilizing the pelvis. The end range was identified
either by a firm resistance to motion or by the appearance of compensatory pelvic movement (e.g.,
anterior pelvic tilt). Knee joint angle was measured using a goniometer, with the axis placed at the
lateral epicondyle of the femur and the arms aligned with the greater trochanter and the lateral
malleolus. This procedure followed the recommendations by Janda [6]. (Figure 1B).

2.4.3. Trunk Length Symmetry (TLS)

Trunk length was assessed bilaterally as the vertical distance between the axilla and the
ipsilateral iliac crest, with the patient standing in an upright, relaxed posture. Measurements were
taken using a flexible anthropometric tape, in accordance with established protocols described in the
NASA Anthropometric Source Book [10]. Right and left side measurements were recorded
separately, and trunk length symmetry was calculated as the absolute difference between the two
(Figure 1C).

2.4.4. Chest Circumference at Normal Breathing (CC-NB)

Chest circumference at normal breathing was measured with the subject standing upright and
breathing calmly. The measurement was taken at the end of a relaxed expiration. A flexible, non-
elastic tape was wrapped horizontally around the thorax at the level of the fourth intercostal space—
approximately the nipple line in men and just below the breasts in women—crossing over the
sternum anteriorly and the inferior angle of the scapula posteriorly. This procedure followed the
recommendations for respiratory anthropometry described by the Centers for Disease Control and
Prevention [11]. (Figure 1D).

2.4.5. Chest Circumference at Full Inspiration (CC-FI)
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Maximal chest expansion was assessed using the same tape placement as described above.
Subjects were instructed to inhale maximally, and the measurement was taken at the peak of full
inspiration. The measurement procedure adhered to CDC anthropometric protocols (CDC, 1988) and
ensured consistency with the normal breathing assessment.

2.5. Statistical Analysis

After inspection of the Q-Q plots and Shapiro-Wilk normality test (all p <.001), the parameters
did not meet the criteria for parametric testing. Therefore, non-parametric Wilcoxon singed-rank tests
with rank-biserial correlations as effect sizes, medians and interquartile differences were performed
to compare the measures before and after the intervention. P values were corrected by the False
Discovery Rate Correction [12]. The effect sizes were interpreted according to Cohen as small (r<=.1),
medium (r>.1, <.3) and large (r>=.5). The significance level was set at p = .05.

All statistics were carried out with the software R, version 3.4.1 (R Foundation for Statis-tical
Computing, Vienna, Austria).

3. Results

Table 1 displays the baseline characteristics and anthropometric data. 497 patients treated
between July 02, 1982, and November 18, 2005, satisfied the requirements for eligibility and were
examined.

Table 1. Baseline characteristics.

Baseline Participants (n=497)
characteristics mean = SD
Sex (men / woman) 176 / 321
Age (years) 39.0+11.1
Height(m) 1.69+0.1
Weight (kg) 71.4+16.2
BMI (kg/m?) 25.0+4.8

SD, standard deviation; n, number; BMI, body mass index.

Significant improvements were observed across all measured parameters following the Rolfing
Slintervention (Table 2, Figure 2). Passive joint mobility increased bilaterally in both the hip and knee
joints, thoracic respiratory mobility improved in both normal and deep inspiration, and trunk length
asymmetry was reduced (Table 3).

Table 2. Significance of pre- versus post-treatment change scores.

PHF right PHF left PKFright PKFleft CC-NB CC-FI = TLS

Wilcoxon W 2753.0 3655.0 0.0 57.5 47680.5 22966.5 8986.0
p (adjusted)! .026 <.001 <.001 <.001 <.001 <.001 .001
Effect size? -0.50 -0.34 -1 -0.25 0.13 -0.50 -0.25

PHEF, passive hip flexion mobility; PKF, passive knee flexion mobility; CC-NF, circumference normal breath; CC-
FI, circumference forced inspiration; TLS, trunk length symmetry. ! False Discovery Rate alpha error correction;
2 rank biserial correlation.

Table 3. Descriptive statistics.

Percentiles
Time N Median 25th 75th
PHF right (°) T1 196 94.00 90.00 99.00
T2 193 95.00 90.50 100.00
PHF left (°) T1 196 95.00 90.38 99.00
T2 190 95.50 91.00 100.40
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PKF right (°) T1 165 115.00 105.00 120.00
T2 165 120.00 115.00 125.00
PKEF left (°) T1 165 115.00 105.00 120.00
T2 165 120.00 115.00 125.00
CC-NB (cm) T1 492 83.25 76.50 92.50
T2 485 83.00 76.50 92.00
CC-FI (cm) T1 492 85.50 79.00 95.00
T2 484 86.00 79.50 95.10
TLS (cm) T1 294 -0.50 -1.50 0.00
T2 295 0.00 -0.50 0.00

PHEF, passive hip flexion mobility; PKF, passive knee flexion mobility; CC-NF, circumference normal breath; CC-
FI, circumference forced inspiration; TLS, trunk length symmetry.

Passive Joint Mobility (°) Chest Circumference (cm) Trunk Length Symmetry (cm)

125 95.0 0.0 Condition
= Pre
T [ Post
120 92.5 -0.2
115 90.0 -0.4

100 -
~1.d
95 80.0
1 -14
.
775

PHF-R PHF-L PKF-R PKF-L CC-NB CC-FI TLS

cm
m

Figure 2. Pre- and post-treatment comparisons across all measured parameters. Box plots display the
distribution of measurement values before and after Rolfing Structural Integration (SI) treatment for each
outcome variable. The data within the boxes refers to the 2nd to 3rd quartile. The horizontal lines mark the
median. The whiskers show the 1.5-fold interquartile range from the 2nd and 3rd quartiles. Other points mark
outliers. PHF = Passive Hip Flexion; PKF = Passive Knee Flexion; CC-NB = Chest Circumference at Normal
Breathing; CC-FI = Chest Circumference at Full Inspiration; TL = Trunk Length. Significant improvements were
observed in all parameters by Wilcoxon signed-rank test with False Discovery Rate correction. The plots
illustrate consistent pre-to-post increases in mobility and reductions in trunk asymmetry.

4. Discussion

This secondary analysis of the study data from Brandl et al. [4] aimed to provide comprehensive
information on the impact of SI on patients’ health, with emphasis on musculoskeletal and
respiratory functioning. This retrospective study, along with the work of James et al. [3], was the first
to examine SI in 723 subjects in the specific health care setting of a private practice over a
representative 23-year period.

This novel analysis focuses on data that were incomplete in the original dataset. It is possible
that in daily manual treatment practice, results that are not frequently collected are considered less
important than others (i.e. those published by Brandl et al. [6]). However, the parameters now studied
were still available in large numbers (n from 165 to 492), and not publishing all available data from a
dataset may pose some risk of publication bias.

The presented statistical analysis of these novel data suggest that SI has measurable effects on
lower limb and thoracic respiratory mobility, as well as on trunk length symmetry. Enhancements in
thoracic expansion mobility may facilitate improved respiratory function, while gains in lower limb
mobility and in trunk length symmetry may reflect improved biomechanical alignment. These
changes may be due to improved myofascial gliding, altered neuromuscular tone, and
psychoneurobiological influences, as hypothesized in prior publications [5,9,13-15].
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4.1. Functional and Myofascial Mechanisms Underlying the New Findings

The results of this study extend the findings of our previous analysis [4], suggesting that Rolfing
SI may influence additional aspects of musculoskeletal function beyond cervical and shoulder
mobility. Specifically, we observed improvements in lower limb mobility (e.g., passive hip and knee
flexion), thoracic respiratory mobility, and trunk length symmetry. These findings align with the
hypothesis that SI exerts system-wide effects through mechanical, neurological, and potentially
psychobiological mechanisms.

Previous research has shown that force transmission occurs across myofascial chains,
particularly along the posterior kinetic chain [16,17]. As noted in our earlier study [4], both cadaveric
and in vivo investigations demonstrate that tension can propagate from the plantar fascia through
the gastrocnemius, hamstrings, and thoracolumbar fascia to the paraspinal muscles. Improvements
in hip and knee mobility may therefore reflect changes in these fascial continuities, possibly mediated
through reduced tissue stiffness or restored sliding capacity between fascial planes, neural pathways,
and adjacent structures [1].

Of particular interest is the observed increase in thoracic expansion during maximal inspiration.
This may indicate both local improvements in the pliability of intercostal and costovertebral
structures, and broader changes in postural tone and rib mobility. Manual therapies such as
Myofascial Release or Osteopathic Manipulative Treatment have been shown to affect thoracic and
pelvic shape parameters [18-20], often through rapid neuromuscular effects. Brandl et al. [18]
examined the influence of myofascial release therapy on the pelvic obliquity and found a reduction
of 5.2 mm after one single treatment. It is plausible that SI exerts similar influences, but in this study
potentially with longer-lasting outcomes due to its integrated use of hands-on techniques and guided
movement retraining over ten treatment sessions.

The reduction in trunk length asymmetry may reflect improvements in spinal alignment, lateral
fascial balance, or neuromotor control. These observations support the notion that SI affects not only
isolated joint mobility, but also global body organization and postural symmetry. Mechanistically,
such effects may be mediated by input from mechanoreceptors embedded in deep fascial tissues—
such as the fascia profunda, tendons, joint capsules, and intramuscular connective tissue—which in
turn modulate muscle tone, tissue hydration, and sensory-motor coordination [21,22].

While these mechanisms remain speculative, they are consistent with emerging biopsychosocial
models of manual therapy that highlight its multisystem effects [15,23,24]. As discussed previously
[4], it is difficult to isolate the impact of soft tissue manipulation from that of movement education,
attentional shifts, or the therapeutic alliance. Nonetheless, the present results add to the growing
body of evidence suggesting that SI may elicit integrated structural and functional adaptations across
multiple systems.

4.2. Interpreting Functional Gains and Clinical Impact

These results are supported not only by statistically significant changes but also by meaningful
effect sizes, suggesting clinical relevance. Passive hip and knee flexion demonstrated large effect sizes
(r>0.6 and r > 0.8, respectively), consistent with substantial functional gains in lower limb mobility.
Such magnitudes exceed what is often considered a minimal clinically important difference (MCID)
in musculoskeletal interventions [25,26], underscoring the potential relevance of these findings in a
rehabilitative context.

Thoracic expansion at full inspiration also reached a medium-to-large effect size (r = 0.55), which
may reflect improved respiratory efficiency or thoracic compliance. While normative MCID values
for chest expansion are less clearly established, changes of 3-5cm are typically considered
functionally meaningful in respiratory therapy [27]. The moderate effect sizes observed in trunk
length symmetry (r = 0.45-0.48) suggest that SI may reduce structural asymmetry or functional lateral
imbalance, both of which are relevant to spinal health and movement coordination.

Although chest circumference during normal breathing showed only a small-to-moderate effect
(r = 0.3), even modest improvements in baseline respiratory parameters may be clinically relevant,
particularly in populations with restrictive or age-related mobility deficits. Taken together, these
results suggest that SI may provide multifactorial benefits — not only in segmental joint mobility but
also in postural and respiratory function — warranting further investigation in controlled
prospective studies with standardized clinical outcomes.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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4.3. Limitations

While the longitudinal data acquisition over a 23-year period enhances the external validity of
our findings, the retrospective and uncontrolled nature of the study imposes important
methodological limitations.

As with the prior analysis [4], randomization was not feasible due to the observational design,
and the absence of a control group prevents causal inference. A potential selection bias may also be
present, as individuals seeking SI may differ systematically from the general population in terms of
health awareness, body perception, or treatment preference. In addition, follow-up data were not
available, and concurrent therapies during the SI treatment period could not be controlled for.

Pain and disability outcomes were not included in this analysis, consistent with the previous
study, which also lacked such data in the original medical records [4]. Therefore, we were unable to
assess patient-centered changes such as improvements in quality of life, function, or pain-related
disability —outcomes recommended for future studies (e.g., Oswestry Disability Index, Tinetti
Performance-Oriented Mobility Assessment, Berg Balance Scale, or Pain Disability Index).

Despite these limitations, the inclusion of a large sample over a long period provides valuable
descriptive data. While causality cannot be inferred, the results offer hypothesis-generating insights
and contribute to a growing but still limited body of evidence on SI. A current review has highlighted
the scarcity of research and small sample sizes in studies on Structural Integration and other body-
centered interventions [2].

Our findings offer a preliminary basis for future clinical research on Structural Integration,
particularly studies that incorporate standardized and clinically meaningful outcome measures. To
strengthen the evidence base, prospective controlled trials are warranted to confirm these results and
clarify their clinical significance.

5. Conclusion

Rolfing SI is associated with significant improvements in lower limb and thoracic respiratory
mobility, as well as in trunk length symmetry. These findings support the integrative and
multifactorial nature of SI in promoting structural and functional improvements. Our findings
provide a useful basis and orientation for subsequent studies aiming to evaluate the clinical
relevance, mechanisms, and long-term effects of SI using prospective designs and standardized
outcome measures.
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BMI Body mass index
CC-FI Chest circumference at full inspiration
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CC-NB Chest circumference at normal breathing
MCID Minimal clinically important difference
PHF Passive hip flexion mobility
PKF Passive knee flexion mobility
ROM Range of motion
SI Structural Integration
TLS Tunk length symmetry
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