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Abstract

Introduction: Postural and psychological dysfunction frequently coexist, especially among sedentary adults. The Lagree Method, a full-body,
low-impact exercise system, may simultaneously target musculoskeletal alignment and mental health. This exploratory case series examined
whether a six-week Lagree intervention could improve forward head posture (FHP), rounded shoulder posture (RSP), and psychological well-
being.

Method: Eight recreationally active adults participated in a supervised six-week Lagree training protocol. Postural alignment was assessed
using craniovertebral angle (CVA) and forward shoulder angle (FSA) from standardized photographs. Psychological well-being was measured
using the PROMIS-29 Profile. Pre- and post-intervention scores were compared using paired t-tests or Wilcoxon signed-rank tests (a = 0.05).

Results: There was no significant change in CVA (p = 0.910); however, FSA significantly improved from 66.14° + 8.5 to 62.70° + 8.9 (p = 0.012).
PROMIS-29 results showed significant reductions in Anxiety (p = 0.006, d = 1.36) and Fatigue (p =0.018, r = 0.84). Pain Intensity (p = 0.059) and
Depression (p = 0.068) trended toward improvement.

Conclusion: This preliminary study suggests the Lagree Method may effectively reduce RSP and enhance psychological well-being in
healthy adults. While FHP did not significantly change, improvements in anxiety and fatigue highlight the potential of integrated, full-body
exercise approaches for addressing both physical and mental health outcomes. Future studies with larger samples and longer duration are
recommended to confirm these findings and explore clinical applicability.

Keywords: Exercise training, Forward head posture, Lagree methodology, Psychological outcomes

Introduction musculoskeletal imbalances.

Sedentary behavior is a negative lifestyle adaptation that has ~ FHP is defined as an anterior translation of the head relative to

been associated with poor posture and psychological health.
With computer and cell phone use now ubiquitous, prolonged
screen time has led to postural deviations commonly referred to
as “text neck” [1,2]. This condition encompasses two frequently
observed maladaptations: forward head posture (FHP) and
rounded shoulder posture (RSP), both of which result from

the spinal column, affecting up to 67% of individuals [3] while
causing increased neck pain, muscle tension, and balance deficits
[4-6]. While RSP is characterized by an inward rotation of the
shoulders and increased thoracic spine curvature [7], negatively
impacting shoulder function and kinematics [8-10], and being
correlated with increased neck and shoulder pain [11-13].
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While FHP and RSP are primarily studied for their
musculoskeletal consequences, growing evidence suggests
these postural deviations may also influence psychological
well-being. This idea is supported by the theory of embodied
cognition which points to the notion that the body is a physical
representation of an individual's psychological state [14-16].
Previous research has linked these postures to characteristics
such as sadness [17], submissiveness [18,19], and lowered self-
esteem [20]. Consequently, given the success seen in tailored
exercise prescription for addressing the physical presentation
of FHP and RSP [21-23], further research is warranted to
determine whether these physical improvements correspond
with changes in psychological state.

While research supports the efficacy of exercise in treating
FHP and RSP, these conditions are often addressed in isolation
[24], with interventions often overlooking the links between
postural dysfunction and psychological health. Integrated
rehabilitation, which is a standard approach for complex lower
extremity dysfunction, has been underutilized when treating
negative upper body postural presentations [25]. A holistic,
full-body exercise modality that can simultaneously address
both postural alignment and its associated neuromuscular
deficits is therefore needed.

The Lagree Method is a multimodal exercise modality that
aligns with the principles of integrated rehabilitation. Its
emphasis on slow, controlled, full-body movements using
progressive resistance promotes the neuromuscular re-
education through integration of whole-body motor control
[26]. By integrating core stability, strength, and proprioceptive
training, Lagree offers a promising method for simultaneously
addressing the dual postural faults of FHP and RSP. However,
no studies have investigated its feasibility or effectiveness for
this application.

Therefore, the purpose of this exploratory case series is to
evaluate the impact of a 6-week Lagree Method program on
posture and psychological health. We will measure postural
changes using the craniovertebral angle (CVA) and forward
shoulder angle (FSA), and assess physical, mental, and social

health outcomes using the PROMIS-29 questionnaire. We
hypothesize that the Lagree intervention will improve postural
alignment and psychological outcomes, demonstrating
its efficacy as an integrated approach for addressing both
physical and psychological dysfunction in recreationally active
populations.

Methods
Participants

The current study was an exploratory case series employing a
novel 6-week exercise intervention with measurements taken
at pre- and post-intervention. Eleven adults were recruited
from a Texas-based university campus from January to May
2024. The pre- and post-intervention assessments, which
included the completion of all paper-based questionnaires
and the collection of physical measurements, as well as the
exercise intervention took place in a research laboratory at
university facilities to ensure consistency and control.

Inclusion criteria required participants to be between 18
and 65 years old, free from acute injuries or surgeries within
the past six months, without known balance or equilibrium
deficits, and participating in =150 min/week of moderate
activity per week. Participant attrition reduced the sample
size to eight individuals who completed both pre- and post-
intervention assessments. Reasons for attrition included
injury, illness, or personal scheduling conflicts unrelated to
the study. The demographic characteristics of the participants
who completed the study are summarized in Table 1. The
study was approved by the Sam Houston State University
Institutional Review Board (IRB-2024-35), and all participants
provided written informed consent prior to data collection.

Study design and data collection

Pre- and post-testing protocols: Psychological measures
were assessed by the various domains of the Patient Reported
Outcome Measurement Information System-29 (PROMIS-29).

Table 1. Participant characteristics and demographic data.

Mean = SD Range
N (sex) 7(F), 1(M)
Age (years) 26.13+£9.9 19-48
Height (cm) 162.89+12.4 149.86-188.0
Mass (kg) 71.63+22.1 44.00-100.0
Sedentary Time (mins/day) 426.23 +175.3 171-780

Descriptive statistics of participant demographics, includ

continuous variables.

ing sex, age, height, mass, and sedentary time. Sedentary time was assessed
using Q26 and Q27 of the International Physical Activity Questionnaire (IPAQ). Values are presented as mean + standard deviation (SD) for
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The PROMIS-29 is a widely used tool for assessing physical,
mental, and social health outcomes, particularly in studies of
physical activity interventions [27-30]. With a high degree of
validity and reliability [31,32], the standardized T-score measure
allows for meaningful comparisons across populations,
conditions, and treatments, enabling an integrated approach
for evaluating pain, function, and quality of life [32]. Domains
included Physical Function, Anxiety, Depression, Fatigue,
Sleep Disturbance, Ability to Participate in Social Roles
and Activities, and Pain Interference. A minimal clinically
important difference (MCID) of 5.0 points has been proposed
as a reasonable estimate for PROMIS-29 scales, a value
supported by a synthesis of existing findings [33]. Additionally,
a standalone PROMIS-29 Pain Intensity rating scores pain on a
numeric scale from 0-10. Participants completed the surveys
at two time points: a baseline pre-test and a post-test. The
average time between these visits was 6 weeks, consistent
with the duration of the exercise intervention. While the
6-week intervention period was standardized, the scheduling
of individual sessions was flexible to accommodate each
participant's availability. The surveys took approximately 10
minutes to complete at each time point.

Postural analysis: Forward Shoulder Angle (FSA) and
Craniovertebral Angle (CVA) were employed to assess RSP
and FHP, respectively, as both have been validated as reliable
and accurate measurement techniques [34-37]. To ensure
consistency during analysis, reflective markers were placed
on key anatomical landmarks: the seventh cervical vertebra
(C7), the tragus of the right ear, and the posterolateral aspect
of the right acromion (PLA). These markers were used as
visual indicators for static images, and camera flash ensured
visibility for analysis. Participants were first instructed to adopt
a neutral posture by standing in a relaxed manner with their
feet shoulder-width apart and arms at their sides. To prevent
a startle reflex from the flash, participants were asked to look
forward and briefly close their eyes for approximately one
second. This specific duration was chosen to be long enough
to avoid the flash, yet short enough to minimize any potential
balance compensation.

FSA was defined as the absolute angle formed between the
C7 and the PLA, relative to the horizontal plane (Figure 1).
While CVA, was defined as the absolute angle between the
C7 and the tragus of the ear, relative to the horizontal plane.

Figure 1. Postural measurement. Reflective motion capture markers are placed on the C7 vertebrae, tragus of the ear, and the posterior-
lateral acromion. Craniovertebral Angle (yellow) and Forward Shoulder Angle (red) are depicted. C7: Seventh Cervical Vertebrae.
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Photographs were captured from the participant's right side
in the sagittal plane. To ensure a standardized procedure, an
iPhone 13 Pro (Apple Inc.,, Cupertino, CA, USA) was mounted
on a tripod and oriented horizontally (landscape mode). The
main camera lens was positioned at the participant's shoulder
height and placed approximately 1 meter away to ensure the
relevant landmarks were framed within the shot (Figure 1).
The phone's main 12 MP wide-angle camera was used with
its default settings, which features a 26 mm equivalent focal
length and an f/1.5 aperture. Images were captured at the
camera's standard high resolution. Images were analyzed, and
angular measurements were extracted using Kinovea software
(Version 0.9.5), which has been shown to be validated tool for
accurate kinematic analysis [38-40]. A single, experienced
researcher performed all analyses to ensure high intra-rater
reliability. For angular measurements, the reference point was
consistently identified as the base of the reflective marker at
the skin's surface, not its geometric center. This protocol was
used to designate the true anatomical landmark and avoid
measurement error from the marker's physical depth.

Lagree intervention: Participants engaged in a 6-week
Lagree Method intervention, with sessions conducted two
times per week, utilizing a Lagree Mini Pro (Lagree Fitness, Los
Angeles, CA, USA) under the guidance of trained researchers.
Depending on scheduling availability, participants completed
the sessions either individually or in pairs. The program,
designed by an external, expert Lagree instructor, followed a
strict order of exercises as dictated by an instructional video
to ensure a uniform stimulus. The intervention involved
progressive resistance training incorporating a controlled
tempo to enhance strength, balance, and endurance, with
intensity and duration systematically increasing over the
intervention period. It is important to note that the Lagree
protocol implemented in this study was a general fitness
regimen and was not specifically designed with consideration
of the postural or psychological outcome measures evaluated.

Exercise progressions began with foundational stability
movements like planks and lunges, before progressing to more
complex, multi-planar exercises that challenged dynamic
control. The final phase integrated advanced techniques,
such as pulsing movements and integrated core exercises, to
maximize muscular endurance and motor control. To ensure
consistency, safety, and adherence to the instructional video,

an in-person certified Level 1 Lagree instructor supervised
all sessions, ensuring participant safety and adherence to
protocol.

Statistical analysis

The intervention's effects on the postural and psychological
outcomes were analyzed by comparing pre- and post-test
data for posture and PROMIS-29 measures. Normality of the
data was assessed using Shapiro-Wilk Test. Paired t-tests were
used for normally distributed variables, and the Wilcoxon
signed-ranks test was employed for non-normally distributed
variables. Changes in each variable were reported as mean +
SD, and test statistics (t or Z2) and corresponding p-values were
included. Alpha level was set a priori to 0.05. Effect sizes were
reported foreach domain, using Cohen'’s d for paired t-testsand
r for Wilcoxon tests, to provide a measure of meaningfulness,
practical significance and compliment statistical significance
results.

Results
Posture

Craniovertebral angle (CVA) and forward shoulder angle (FSA)
were assessed pre- and post-intervention to evaluate changes
in postural alignment (Table 2). No significant difference was
observed in CVA scores between pre- (51.45 £+ 5.1°) and post-
intervention (51.33 + 4.9°), t(7) =-0.447, p = 0.910. In contrast,
FSA scores demonstrated a significant reduction from pre-
(66.14 £ 8.5°) to post-intervention (62.70 + 8.9°), t(7) = 3.36,
p =0.012, indicating an improvement in shoulder alignment.

PROMIS-29

Table 3 presentsthe comparison of pre-and post-intervention
scores across PROMIS-29 domains. Significant improvements
were observed in Anxiety (t(7) = 3.849, p = 0.006, d = 1.36)
and Fatigue (Z=-2.366, p = 0.018, r = 0.84), reflecting reduced
levels in both domains following the intervention.

Otherdomains,includingPainIntensity (p=0.059), Depression
(p =0.068), Physical Function (p = 0.655), Sleep Disturbance (p
= 0.551), Social Roles (p = 0.069), and Pain Interference (p =
1.000), demonstrated no significant differences between pre-
and post-intervention scores.

Table 2. Mean values and standard deviations for craniovertebral angle (CVA) and forward shoulder angle (FSA) pre- and post-intervention.

Measure Pre-Intervention (Mean £ SD) | Post-Intervention (Mean =SD) | t p-value Effect Size (95% Cl)
CVA () 5145+5.1 51.33+49 t(7) =-0.447 | 0.910 d=0.41(-0.65,0.73)
FSA (°) 66.14 + 8.5 62.70+ 8.9 t(7) =3.36 0.012* d=1.19(0.24, 2.09)

CVA: Craniovertebral Angle; FSA: Forward Shoulder Angle. *Significant at p<0.05. Effect sizes are reported using Cohen's d.
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Table 3. Pre- and post-intervention scores across PROMIS-29 domains with test statistics and effect sizes.

Domain Pre-Intervention Post-Intervention | Statistical Test p-value Effect Size (95% ClI)
(Mean + SD) (Mean + SD)

Physical Function 54.34+48 5434 +5.1 Wilcoxon, Z =-0.447 0.655 r=0.16

Anxiety 58.50+9.9 51.79+9.1 t(7) =3.849 0.006* d=1.36(0.36, 2.32)

Depression 51.93+10.0 46.87 £8.5 Wilcoxon, Z=-1.826 0.068 r=0.65

Fatigue 52.19+5.1 4540+6.7 Wilcoxon, Z=-2.366 0.018* r=0.84

Sleep Disturbance 48.70£9.0 46.83 +8.8 Wilcoxon, Z=0.625 0.551 d=0.22(-0.49,0.92)

Social Roles 5422 +6.9 58.29+6.7 t(7) =-2.149 0.069 d=-0.76 (-1.54, 0.55)

Pain Interference 46.85+7.2 46.65+5.7 Wilcoxon, Z=0 1.000 r=0.00

Pain Intensity 1.38+1.4 0.75+0.9 Wilcoxon, Z=-1.890 0.059 r=0.67

Comparison of pre-and post-intervention scores across PROMIS-29 domains. Paired t-tests were used for normally distributed data; Wilcoxon

signed-rank tests were used for non-parametric comparisons. "Ability to Participate in Social Roles and Activities" has been shortened to

"Social Roles" for brevity. Significant p-values (p<0.05) are marked with an asterisk (*), and effect sizes are reported using Cohen's d for t-tests

and r for Wilcoxon tests.

Discussion

To the best of our knowledge, this is the first study to examine
the effects of the Lagree Method on neck and shoulder posture
measures and psychological outcomes. The 6-week Lagree
Method intervention demonstrated significant improvements
in RSP, Anxiety, and Fatigue.These preliminary findings suggest
that the Lagree Method may be a promising intervention for
addressing both postural alignment and psychological health,
warranting further investigation in a larger, controlled trial.
Despite no significant changes observed in CVA, or other
PROMIS-29 domains, trends for improvement were seen for
Pain Intensity and Depression.

A key finding of this study was the significant improvement
in both Anxiety and Fatigue, which supports the theoretical
framework of embodied cognition that highlights the notion
that posture and psychological state are bidirectionally
linked. Our results align with this framework, suggesting that
an intervention capable of improving postural alignment
(RSP in this case) can also produce psychological benefits.
This is consistent with findings from other mind-body
research demonstrating the link between RSP and negative
psychological outcomes [19,20,41-44].

This positive psychological effect is further supported by
the positive trends observed in other PROMIS domains. While
this study did not find statistically significant changes in Pain
Intensity, Depression, and Ability to Participate in Social Roles,
the p-values for these outcomes (p = 0.059 to 0.069) were
noteworthy. Given the study's limited statistical power, the lack
of significance may be a result of a Type Il error rather than the
absence of a true effect, suggesting that meaningful benefits
may be detectable in a larger, more adequately powered trial.

In contrast to the RSP improvements, the intervention did
not significantly change CVA. This finding is likely explained
by the participants' baseline characteristics, as their CVA
measurements already exceeded the clinical threshold for
FHP (>50°) [45]. With a healthy postural baseline in this specific
metric, there was limited potential for improvement. While
the Lagree Method is a holistic, whole-body approach, future
research might explore if adding exercises that specifically
target the deep cervical flexors [46,47] could yield additional
psychological benefits, given the established link between
FHP and psychological state [17,41,47].

Alkan et al. [48] reported the minimal detectable changes
(MDCQ) for various domains of the PROMIS-29, providing
estimates for both 90% (MDC90) and 95% (MDC95) certainty
levels. Comparing their data with our findings for Anxiety
and Fatigue, the mean changes of 6.79 and 6.71, respectively,
exceed the MDC90 thresholds reported by Alkan et al. [48] (6.67
for Anxiety and 5.13 for Fatigue). However, when considering
the more stringent MDC95 thresholds (7.95 for Anxiety and
6.12 for Fatigue), only the mean change in Fatigue surpasses
this level. This indicates that improvements in Fatigue are not
only statistically significant (p = 0.018, r = 0.84) but also likely
to represent a meaningful change perceptible to participants
in daily life. In contrast, the observed Anxiety improvement,
while statistically significant (p = 0.006, d = 1.36), approaches
but does not fully exceed the 95% confidence threshold,
suggesting a smaller, potentially borderline perceptible
benefit. Additionally, as this study was conducted on a college
campus, academic stressors such as examinations may have
influenced psychological outcomes, as suggested by previous
research [49-51]. Despite these considerations, our findings
in a healthy population with no prior mental or physical
diagnoses suggest that the Lagree Method may serve as a
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promising tool for enhancing psychological well-being, even
in non-clinical populations.

This study has several limitations that should be considered
when interpreting the findings. First, the sample size was
relatively small, which limits the generalizability of the results.
Furthermore, the study's design as an exploratory case series
did notinclude a control group. Consequently, itis not possible
to definitively attribute the observed changes solely to the
intervention without having a comparison group to establish
causal inferences. The study's statistical power was further
limited by participant attrition, reducing the final sample from
11 to 8. The dropouts were unrelated to the intervention and
were attributed to external factors, including personal injury,
illness, and scheduling conflicts common in a university
setting. This underscores the importance of developing
improved participant retention strategies for future research.
Despite these limitations, the promising preliminary findings
justify a more rigorous, controlled trial to confirm these results
and establish causality.

Second, the intervention duration of 6 weeks may not
have been sufficient to detect significant changes in all
outcome measures, particularly in PROMIS-29 domains
such as Pain Intensity and Depression, which showed trends
for improvement. The absence of statistical significance in
these areas should be interpreted with caution, as it may
represent a Type Il error (a false negative) resulting from an
insufficient intervention period rather than a true lack of a
therapeutic effect. Therefore, future research would benefit
from incorporating a longer intervention period and a follow-
up assessment to determine if the observed benefits are
sustained over time.

Third, the lack of a universally accepted gold standard for
measuring RSP complicates the interpretation of results.
Although FSA served as a proxy for RSP, the absence of
clinical gold standard for its assessment introduces potential
variability. Similarly, the participants’ baseline CVA values
exceeded the clinical threshold for FHP (<50°), which may
have limited the potential for significant improvement in FHP
within this healthy population. Future studies should consider
recruiting participants with more pronounced postural
dysfunction to explore the intervention’s efficacy in a broader
range of populations.

Finally, while this study's findings suggest potential benefits,
it is important to consider the intervention itself. The Lagree
Method is a commercial fitness program that, while enhancing
the study's real-world applicability, relies on proprietary
equipment and specialized instructor training. This may limit
the ability of other researchers to replicate the protocol and
could affect the generalizability of these findings.

Despite these limitations, this study provides preliminary

evidence supporting the Lagree Method's potential to
enhance psychological and physical health. Future research
with larger, more diverse samples, extended intervention
durations, and inclusion of a control group will be essential to
validate and expand upon these findings.

Conclusion

This study explores the effects of the Lagree Method
on posture and psychological outcomes. Significant
improvements in RSP, and PROMIS-29 domains of Anxiety
and Fatigue suggest its potential efficacy for enhancing both
physical and mental health. While no significant changes
were found in forward head posture or other PROMIS-29
domains, trends toward improvement in pain intensity and
depression highlight the need for further research with larger
samples and longer interventions. These findings support
the Lagree Method as a promising holistic exercise modality
for addressing poor posture, and psychological distress.
Future studies should further explore its long-term benefits,
particularly with a larger, controlled trial.

Clinical Relevance

The Lagree Method may be an effective intervention for
improving rounded shoulder posture in recreationally
active adults.

Psychological improvements, particularly in anxiety and
fatigue, suggest Lagree’s potential utility in mental health
support through movement.

The integrated, full-body nature of Lagree offers a practical
approach for addressing postural and psychological
concerns simultaneously.
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