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Impact of Vojta therapy combined with standard care on
psychometric and functional parameters in patients with
chronic lower back pain: a randomized controlled trial
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Chronic low back pain (LBP) is very common, resulting in functional deficits and significant socio-economic burden.
Non-pharmacological treatments, such as physical-psychological therapy, are frequently utilized. Vojta therapy (VT)
is a type of physical therapy that effectively enhances the automatic control of body posture. This study aimed to
evaluate the effects of combining VT with the usual standard of care (USC) therapy on psychometric and functional
parameters in patients with chronic LBP. A total of 148 patients diagnosed with chronic LBP were recruited and
randomized into two groups: LBP—VT (n = 82) and LBP-USC (rn = 66). Patients were assessed for demographic char-
acteristics, comorbid conditions, clinical findings, health status, pain symptom scales, psychometric, and functional
parameters. The LBP—VT group received VT in addition to USC and electrotherapy, while the LBP-USC group
received only USC. Initial Hamilton Depression Scale assessments indicated moderate depression, which improved
to mild depression post-treatment. The effect of the treatment on self-esteem was significant for the LBP—VT group
and moderate for the LBP-USC group. Functional parameters improved in both groups, with the LBP—VT group
having significantly better results. Combining VT with standard care, electrotherapy, and massage significantly im-
proved posture, reduced depression associated with functional deficits, and enhanced self-esteem in patients with

chronic LBP.

low back pain, psychometric and functional parameters, Vojta therapy, classical physical therapy

INTRODUCTION

Chronic low back pain (LBP) is a common condition, resulting in
functional deficits and significant socio-economic burden, being
the eighth leading cause of disability worldwide, often accompa-
nied by depression and anxiety. Therapeutic management involves
non-pharmacological treatment in the form of physical and psy-
chological therapy [1,2]. LBP, defined as pain in the lower back
region between the lower costal edge and above the lower gluteal
folds, has been the leading cause of disability globally for the past
three decades. It affects approximately 80% of the population an-
nually, with chronic pain developing in about 20% of those affect-
ed [3,4].

LBP can be caused by multiple factors, including non-specific
or mechanical issues such as discopathogenic conditions, lumbar
canal stenosis, and myofascial pain. Up to 90% of chronic LBP
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are non-spectfic. Physical factors and depression increase the risk
of LBP [5,6].

The classification of chronic LBP by Barrey ¢t al. [7], based on
lesion models, highlights three categories: non-degenerative (trau-
matic cause, infectious, inflammatory or tumoral processes, spon-
dylolysis), degenerative, and unknown mechanism. This classifica-
tion 1s essential in clinical studies to establish the selection group as
clearly as possible [7].

Chronic LBP leads to physical disability, work absence, and
psychological issues affecting cognitive and behavioral fields
[8]. Lerman et al. [9] found that more than half of patients
with chronic LBP exhibit depression and anxiety, which can ex-
acerbate pain and disability. Depression is a predictor of chro-
nicity, and its evaluation in patients with LBP is essential in es-
tablishing the treatment plan and the evolution of the patient's
condition [10].
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The impact of chronic LBP on an individual's work capacity,
fulfillment of family responsibilities, and enjoyment of favorite
activities varies depending on the severity of symptoms. Timely
intervention and appropriate management can play a crucial
role in alleviating pain and enhancing the patient's overall qual-
ity of life [11]. Treatment approaches generally include a com-
bination of classic recovery therapy such as physiotherapy, pain
management, and rest. In severe cases, surgical intervention may
be necessary [12].

Classic recovery therapy for lower back pain combines physio-
therapy with medication if needed. Physiotherapy plays a central
role, focusing on reducing pain and improving both mobility and
stability of the core muscles (lumbar and abdominal). Strength-
ening these muscles is crucial for the long-term stability of the
lumbar spine [13].

Several studies suggest that deficits in motor control may
underlie LBP [14]. Vojta therapy (VT), a neurophysiological
approach for children and adolescents with cerebral palsy, has
improved automatic body posture control by stimulating specific
body activation areas [15-17]. VT addresses postural imbalanc-
es by placing patients in specific postures and applying pressure
to activation zones, leading to physiological stretching of the
lumbar spine and reduced mechanical stress, thereby improving
function. The therapy activates muscle contractions and main-
tains posture until automatic control and directed phasic activity
occur [18,19].

This study aimed to evaluate the evolution of psychometric
and functional parameters in patients with chronic low back pain
who underwent classic recovery therapy associated with V'T.

MATERIAL AND METHODS

Study design and participants

This study included patients who visited the Baile Felix Clinical
Hospital for Medical Rehabilitation in Romania between May

2020 and September 2021. The sample size was calculated based
on the total number of patients attending the outpatient clinic
during the study period diagnosed with chronic LBP with a de-
generative cause. Several variables were considered (p - probabil-
ity of occurrence of the phenomenon, Op1, q - counter-probabil-
ity, ¢ = 1-p, t - probability factor, x - error limit, N - community
volume) to determine the minimum sample size. The calculation
formula used was n = t2 pq/(x2 + t2 pq/N). With a 95% proba-
bility (¢ = 1.96) and a limiting error of 0.1, the minimum sample
size was 96.

A total of 278 patients diagnosed with chronic LBP with a de-
generative cause were recruited. Inclusion criteria included pa-
tients aged between 20 and 70 years, with chronic LBP, imaging
confirmed, and willingness to participate in V'I. Exclusion crite-
ria included lack of consent, no positive imaging results, other
types of LBP, associated pathologies preventing treatment, and
other etiologies of low back pain (spondylolisthesis, tumors, in-
fections). Patients were randomized into two groups based on the
recommended recovery treatment (Figure 1). Simple randomiza-
tion was done using sealed envelopes containing VT or the usu-
al standard of care (USC) assignments. Patients were informed
and gave written consent, understanding that group assignments
were final.

Thus, they were divided into the LBP-V'T group (n = 82), re-
ceiving VT and usual standard of care therapy, together with
electrotherapy, and the LBP-USC group (n = 66), receiving only
the usual standard of care (control group).

Outcome measures

All patients were clinically assessed for pain using the visual ana-
log scale (VAS), ranging from 0 to 10. Psychometric parameters
were evaluated using the Hamilton Depression Rating Scale and
the Morris-Rosenberg Scale (MRS). Functional parameters were
evaluated with the Rolland-Morris Disability Questionnaire and
the Oswestry Disability Index.

lack of consent (n=8)
— | without positive imaging
results (n=12)

other types of LBP in
addition to the chronic
condition (n=12)

the presence of associated

Allocated to LBT-classical
recovery treatment group
(n=67) = group LBT-CRT

pathology that does not
allow follow-up of recovery
treatment (n=5)

other etiology of low back
pain (n=12)

Figure 1. CONSORT flow diagram of the study
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*  The Hamilton Depression Rating Scale: a 21-item scale
with scores ranging from 0 to 63, where higher scores in-
dicate more severe depression. Scores range from 0 to 63,
with higher scores indicating more severe depression. In-
terpretation: 0—7 (normal), 8-13 (mild depression), 14—18
(moderate depression), 19-22 (severe depression), 23+
(very severe depression) [20, 21].

*  Morris-Rosenberg Scale (MRS): assesses self-esteem
through ten statements scored from 1 to 4. Total scores
range from 10 to 40, interpreted as 10-16 (low self-es-
teem), 17-33 (average self-esteem), and 34—40 (high
self-esteem) [22].

*  Roland-Morris Disability: measures functional limitations
in patients with LBP, with scores ranging from 0 to 24.
Higher scores indicate more severe disability [23].

*  Oswestry Disability Index: assesses the impact of back
pain on daily activities across ten domains, including pain
intensity, personal care, lifting, walking, sitting, standing,
sleeping, sex life, social life, and traveling. Scores are inter-
preted as 0—4 (no disability), 5-14 (mild disability), 15-24
(moderate disability), 2534 (severe disability), and 35-50
(completely disabled) [24].

Two independent researchers carried out the assessments.

Protocol and interventions

The study was conducted at the Bdile Felix Clinical Recovery
Hospital, which is known for its effective therapeutic procedures.
All patients received standard care, including hydrotherapy, phys-
ical therapy, occupational therapy, massage, electrotherapy, lum-
bar stretching, and laser therapy.

Hydrotherapy involved 20 minutes of exercises in water at
34-36°C, focusing on various pelvic and trunk movements. Phys-
ical therapy lasted 30 minutes and used weights, elastic bands,
a Bobath ball, and a fixed ladder, with exercises performed in
Vojta therapy’s first position. Occupational therapy included 30
minutes of treadmill walking in the hospital, outdoor walking at
home, and stationary or mobile biking.

Massage therapy was performed for 15 minutes in the prone
position, using anti-inflammatory cream. Electrotherapy, lasted
12 minutes and involved applying electrodes to the lumbar spine
for myorelaxation, pain relief, and vasodilation effects. Lumbar
stretching and laser therapy were conducted for 10 and 8 min-
utes, respectively.

Patients in the LBP—V'T group also received 20 minutes of VT,
stimulating reflex creeping and rolling by applying pressure to
specific activation zones. The treatment protocol lasted ten days,

Table 1. Baseline patient demographic characteristics, comorbid conditions, clinical findings, and health status measures

Parameter
Female (n, %)
Average age (mean * SD)
Average height (cm) (mean + SD)
Average BMI (kg/m?)
Pain location Right (n,%)
Bilateral (n, %)
During sleep + upon waking (n, %)
Onset of pain Upon waking (n, %)

During activity (n, %)

* Chi-square, **t-test.

Table 2. Evaluation of pain scale signs

Parameters Moment of evaluation
Initially (mean + SD)
Seze sign
At 10 days (mean * SD)

Initially (mean + SD)
Bragard sign
At 10 days (mean * SD)

Initially (mean + SD)

Bonnet sign
At 10 days (mean * SD)
Cruralgia
Initially S
Ischial
(mean + SD) schialgla
Sciatica
Lassegue test )
Cruralgia
At ten days N
Ischial
(mean + SD) schialgla
Sciatica

P value, independent sample t-test.

2:10)

LBP-VT LBP-USC Pvalue
47 (57.31) 31(46.96) 0.817*
476 £ 12.54 5112 + 13.97 0.071
161+ 0.2 165 +3 0.685**
27.48 + 4.96 27.83 + 514 0.760**
25 (30.48) 21(31.81) 0.811*
19 (47.50) 21(52.50) 0.576*
5 (6.09) 2(3.03) 0.619*
10 (12.18) 4 (6.06) 0.415*
45 (54.87) 44 (66.66) 0.333*

LBP-VT LBP-USC Pvalue
26+65.00 25+62.50 0.817
13+£32.50 11+27.50 0.628
38+95.00 35+87.50 0.817
29+72.50 29+72.50 0.628
29+72.50 25+62.50 0.238
12+£30.00 11+27.50 0.112
8+20.00 3+7.50 0.107
19+47.50 24+60.00 0.265
17+42.50 9+22.50 0.058
2+5,00 2+5.00 0.062
21£52.50 22+55.00 0.824
12+£30.00 7£17.50 0.192
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Table 3. Test of Equality of Variances (Levene's test)

Parameters F df, df, P

Scale VAS initial points 2.599 1 146 0.109
Scale VAS final points 0.683 1 146 0.410
Hamilton scale initial points 6.526 1 146 0.012
Hamilton scale final points 0.144 1 146 0.705

Morris Rosenberg scale

A ; 6.686 1 146 0.01
initial points

Morris Rosenberg scale final

" 4.908 1 146
points

0.028

Oswestry initial score 1.415 1 104 0.237

Oswestry final score 4.046 1 104 0.047

Rolland Morris Scale initial 5134 1 146 0.423

Rolland Morris Scale final 3.207 1 146 0.066

with a two-day break after five days of therapy. Initial and final
assessments were conducted for all patients. The treatment was
carried out for ten days for all patients, with a break of two days
after five days of treatment. Each patient was given an initial as-
sessment at the first meeting and a final assessment after the end
of the last day of procedures.

Statistical analysis

Data were processed using the JASP version 0.18.1.0. Descriptive
statistics included mean values, frequency ranges, and standard
deviations. The Student's t-test was used to compare means, with
a significance level set at 0.05. To assess the homogeneity of the
dispersion, we used Levene’s test. These tests assessed whether
the variances of different groups or data sets were significantly
different. If variances were not homogeneous, the Mann-Whit-
ney U test was used. Gender distribution by pain location and
time of pain onset between groups was compared using chi-
square.

RESULTS

The data distribution was consistent between the two groups re-
garding age, body mass index (BMI), pain location, type of pain,
and onset of pain (Table 1). There were no significant differences
between the two groups in terms of gender, BMI, location of
pain, and the moment of its appearance (> 0.05).

There were no statistically significant differences between the
two groups regarding the presence of De Seze, Bragard’s, and
Lassegue signs at the initial and final evaluations (Table 2).

Levene's test indicated non-homogeneous dispersion for the
initial depression score, Morris Rosenberg score, and initial and
final Oswestry score (Table 3). The Owestry score showed signif-
icant differences between groups at the initial assessment, with
group LBP-VT being more affected. However, the LBP-VT
group significantly improved by the final evaluation. The mean
value of the Rolland-Morris score decreased significantly in both
groups.

Psychometric parameters

The average initial pain value for the LBP-VT group was 6.671
+ 5.831, and for the LBP-USC group, it was 7.030 = 1.700,
classified as moderate to severe pain (Table 4). There were no
significant differences between the two groups (P = 0.629). After
ten days of treatment, average pain values decreased significantly
towards mild pain, with no significant differences between the
groups (3.012 £ 1.991 for LBP-VT wvs. 3.439 + 1.993 for the
LBP-USC group, P = 0.197).

Table 4 also shows no significant differences between the two
groups regarding the average initial and final Hamilton scores
(P =0.391, respectively, P = 0.239). Initial scores indicated mod-
erate depression, which improved to mild depression after treat-
ment, with an effect size (ES) of 0.69.

Regarding self-esteem, significant differences were observed
between the two groups at revaluation (P = 0.025). The effect
of the treatment on self-esteem was substantial in the group

Table 4. Comparative evolution of pain, Hamilton and Morris Rosenberg scores

Parameters

Baseline VAS score

VAS scale after ten days

Baseline Hamilton score

Hamilton score after ten days

Baseline Morris Rosenberg score

Morris Rosenberg score after ten days

*P value, t-test, ** P value, Mann-Whitney.
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Group Mean * SD Pvalue
LBP-USC 7.030 £ 1.700
0,629
LBP-VT 6.671+ 5.831
LBP-USC 3.439 +1.993
0.197*
LBP-VT 3.012 +1.991
LBP-USC 17.379 £ 5.593
0.052**
LBP-VT 15.341+6.799
LBP-USC 13.803 + 8.846
0.019*
LBP-VT 10.390 + 8.625
LBP-USC 25.273 £6.070
0.197*
LBP-VT 26.524 +3.378
LBP-USC 19.606 + 6.076
0.009*
LBP-VT 22.098 + 4.189
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that followed VT treatment and usual standard of care therapy
(ES=1.51) and moderate in the LBP-USC group (ES=0.69).

Functional parameters

The initial average Hamilton scores indicated moderate disabil-
ity in both groups: LBP-USC (17.379 + 5.593) and LBP-VT
(15.341 £ 6.799), with a P value of 0.052. After two weeks of
treatment, the LBP-USC group had an average score of 13.803
+ 8.846, while the LBP-V'T' group improved to 10.390 * 8.625
(P=0.019) (Figure 2 A,B). The LBP-USC group remained in the
moderate disability range, whereas the LBP—VT group moved to
mild disability.

Initial Morris Rosenberg scores showed no significant differ-
ences between the groups: LBP-VT (25.273 + 6.070) and LBP—
USC (26.524 + 3.378), with a P value of 0.191. However, by
the second evaluation, the LBP—V'T" group showed significant-
ly greater improvement (19.606 £ 6.076 vs. 22.098 + 4.189,
P =0.009). The progression of disability scores is illustrated in
Figure 2 C, D.

The initial average Oswestry scores also indicated moderate
disability in both groups: LBP-USC (22.200 £ 8.561) and LBP—
VT (20.525 £ 7.838), with a Pvalue of 0.022. After two weeks of
treatment, the LBP-USC group had an average score of 16.697
+ 6.679, while the LBP-V'T group improved to 11.915 *+ 7.399
(P < 0.001) (Figure 2 E, F). The LBP-USC group remained
in the moderate disability range, whereas the LBP-VT group
moved to mild disability.

Initial Roland Morris scores showed no significant differences
between the groups: LBP-VT (16.341 + 5.709) and LBP-USC
(17.758 £ 4.661), with a P value of 0.106. However, by the sec-
ond evaluation, the LBP-VT group showed significantly greater
improvement (7.329 * 6.566 vs. 13.894 £ 6.726, P < 0.001). The
progression of disability scores is illustrated in Figure 2 G, H. To
present a more intuitive picture of the data, including general
distribution, individual trends, medians, quartiles, and outliers,
we used raincloud plots (Figure 2).

Next, we assessed the correlation between the parameters for
the entire study group. The study showed a moderate negative
correlation between the final depression score and self-esteem
(P <0.001, r = -0.310), indicating that as depression scores de-
creased, self-esteem increased. There was also a weak correlation
between the Hamilton depression score and the Roland Moris
disability score after 10 days of treatment (P = 0.006, r = 0.226).
The VAS pain score showed a moderate correlation with the de-
pression score (P <0.001, » = .0334) and a weak correlation with
the disability score (P = 0.035, » = 0.174) at the end of treatment
(Figure 3 A-D).

There were no negative effects following the treatment per-
formed on any patient under observation.

DISCUSSION

The study aimed to evaluate the benefits of VT in managing
chronic low back pain. Chronic pain often limits patient activity
and affects mood and self-esteem. Vojta therapy, developed by
V. Vojta, stimulates specific body areas to release global motor
complexes. Repeated exercises based on neuroplasticity can re-
store mechanisms for improved postural control and peripheral
movement. Initially aimed at children with cerebral palsy, VT
has proven effective in enhancing automatic control of body

posture and trunk control and has been applied to adults over
time [25-27].

There is a question of how VT acts on the pain mechanism. A
study by Kiebzak et al. [28] suggests that maintaining a forced po-
sition causes discomfort and the release of stress hormones (glu-
cocorticoids, adrenaline, and norepinephrine). Cortisol, with its
proven anti-inflammatory effects, plays a role in this process. Ad-
ditionally, studies have shown reduced cortisol levels in patients
following regular physical therapy training, indicating a potential
mechanism for pain relief [29]. While few studies support the
effects of physical training on chronic pain, most have small sam-
ple sizes. The impact on psychological function varies. However,
there is evidence that the quality of life of patients who follow a
program supported by physical exercises improves [30].

The study assessed pain, depression, self-esteem, and disabil-
ity scores (Roland Morris and Oswestry). There were no signifi-
cant differences between the two groups regarding demographic
characteristics and baseline clinical signs (P > 0.05). The Ow-
estry score showed significant differences between groups, with
the LBP-V'T group improving from moderate to mild disability.
The Hamilton and Morris Rosenberg scores indicated signifi-
cant improvements in depression and self-esteem for the LBP—
VT group compared to the LBP-USC group. The mean pain
values improved in both groups, with no statistically significant
differences. The mean value of pain improved in both groups
regardless of the treatment followed, without statistically signifi-
cant differences.

The results of a study conducted on 12 patients with LBP and
radiculopathy showed that VT applied to patients with discopa-
thy led to significantly more significant improvements in terms of
pain, disability, flexibility, and radiculopathy than transcutaneous
electrical nerve stimulation (IT'ENS) application (used in the con-
trol group) [31]. Another study by Zurawski ef al. [32] carried
out on 28 patients with lumbar discopathy, underlines the effects
of VT in relieving pain and normalizing posture with evolution
towards the reference intervals. A meta-analysis supports the as-
sociation between chronic LBP and increased risk of depression
and anxiety.

The Hamilton depression score improved significantly for both
groups, from moderate to mild, without significant differences.
A meta-analysis of 24 studies suggests physical training (aero-
bic and resistance) improves mental health [33]. Regarding the
Morris Rosenberg score for the self-esteem assessment, the results
show a significantly higher increase in self-esteem in the group
with Vojta therapy.

Two weeks after the initial assessment, the average Oswestry
score for the VT group indicated mild disability, while the group
that received classic recovery therapy remained in the moderate
disability range. Additionally, the Roland Morris scale showed
significant differences between the two groups, with the VT
group demonstrating superior outcomes. These results highlight
the efficacy of Vojta therapy combined with standard care in im-
proving functional parameters compared to conventional recov-
ery therapy alone. A study by Hamed et al. [34] on 40 patients
with LBP compared the effects of Vojta therapy combined with
TENS and standard care versus TENS and thermotherapy. The
findings suggest that patients receiving Vojta therapy showed
higher Oswestry scores and superior quality of life compared to
those who did not follow Vojta therapy.

Additionally, a study by Fernandez et al. [35], involving 1,269
adult twins with an average age of 53, supports the claim that the
relationship between chronic LBP and the future development

JOURNAL of MEDICINE and LIFE. VOL: 17 ISSUE: 5 MAY 2024

© 2024 by the authors. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.



JOURNAL of MEDICINE =nd LIFE

Figure 2. Raincloud plots illustrate the progression of disability scores for the LBP-USC and LBP-VT groups. A, Initial Hamilton scores. B,
Final Hamilton scores. C, Initial Morris Rosenberg scores. D, Final Morris Rosenberg scores. E, Initial Oswestry scores. F, Final Oswestry scores. G,
Initial Roland Morris scores. H, Final Roland Morris scores.
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Figure 3. Correlation between various final scores. A, Hamilton scale final points vs. Roland Morris final points. B, Hamilton scale final points vs.

Morris Rosenberg scale final points. C, Hamilton scale final points vs. Scale VAS final points. D, Roland Morris final points vs. Scale VAS final points.

of depression or anxiety symptoms is not causal. The correlation
between the disability score and the self-esteem and depression
scores was found to be weak, with r < 0.25.

Strengths and limitations

One limitation of this study is that the Roland-Morris score does
not provide detailed descriptions of different degrees of disability.
Despite this, it is widely used to evaluate function in chronic LBP.
Clinical improvement over time can be assessed by analyzing the
evolution of questionnaire scores between two assessments and
through percentage assessment. The Roland-Morris scale cor-
relates with other physical disability measures such as the SF-36,
Sickness Impact Profile, Quebec Low Back Scale, and Oswestry
Questionnaire. A major strength of this study is that it is the first
in Romania to track the evolution of psychometric and function-
al parameters in a statistically significant cohort. The incidence
of depression in people with chronic LBP is 36%, and anxiety is
29%. A meta-analysis indicated that thermotherapy, ultrasound
treatment, and massage without exercise yield modest pain relief,
while physical training improves motor control and pain [36].

CONCLUSION

This study supports the applicability of Vojta therapy for patients
with chronic disc-pathogenic lumbar pain, in conjunction with
standard care methods such as physiotherapy, electrostimulation,
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low and medium frequency currents, and massage. Vojta therapy
improved posture to physiological levels, which in turn reduced
depression associated with the functional deficits characteristic
of lumbar pain and increased self-esteem. Enhanced self-confi-
dence was correlated with less frequent pain, as evidenced by im-
proved parameters in the Seze sign, Bragard, and Lasegue tests.
These findings suggest that patient posture significantly improves
with Vojta therapy.

Conflict of interest
The authors declare no conflict of interest.

Ethical approval

The study was conducted in accordance with the Declaration of
Helsinki and approved by the local ethics committee of Baile Fe-
lix Recovery Hospital (approval no. 9406/13.10.2020).

Consent to participate
Written informed consent was obtained from study participants.

Authorship

IME contributed to conceptualization, methodology, investi-
gation, data curation, resources, data collection, and revisions.
IME and LL contributed to methodology, writing—original draft
preparation, project administration, and supervision. ST provid-
ed software, validation, formal analysis, and visualization. LL
assisted in conducting the study, drafting, and critical revisions.

JOURNAL of MEDICINE and LIFE. VOL: 17 ISSUE: 5 MAY 2024

© 2024 by the authors. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.



JOURNAL of MEDICINE =nd LIFE

All authors have read and agreed to the published version of the
manuscript.

REFERENCES

1. O'Keeffe M, O'Sullivan P, Purtill H, Bargary N, O'Sullivan K. Cognitive functional
therapy compared with a group-based exercise and education intervention for chronic
low back pain: a multicentre randomised controlled trial (RCT). Br J Sports Med.
2020;54(13):782-789. doi:10.1136/bjsports-2019-100780

2. Jackson T, Thomas S, Stabile V; Han X, Shotwell M, McQueen KA. Chronic Pain
Without Clear Etiology in Low- and Middle-Income Countries: A Narrative Review:
Anesth Analg 2016;122(6):2028-2039. doi:10.1213/ANE.0000000000001287

3. Hayden JA, Ellis J, Ogilvie R, Malmivaara A, van Tulder MW. Exercise therapy
for chronic low back pain. Cochrane Database Syst Rev. 2021;9(9):CD009790.
doi:10.1002/14651858.CD009790.pub2

4. Fujii T, Oka H, Katsuhira J, Tonosu J, Kasahara S, Tanaka S, Matsudaira K.
Association between somatic symptom burden and health-related quality of life in
people with chronic low back pain. PLoS One. 2018;13(2):¢0193208. doi: 10.1371/
Jjournal.pone.0193208

5. Will JS, Bury DC, Miller JA. Mechanical Low Back Pain. Am Fam Physician.
2018;98(7):421-428.

6. Urits I, Burshtein A, Sharma M, Testa L, Gold PA, Orhurhu V, ¢ al. Low Back Pain,
a Comprehensive Review: Pathophysiology, Diagnosis, and Treatment. Curr Pain
Headache Rep. 2019;23(3):23. doi: 10.1007/511916-019-0757-1

7. Barrey CY, Le Huec JC; French Society for Spine Surgery. Chronic low back pain:
Relevance of a new classification based on the injury pattern. Orthop Traumatol
Surg Res. 2019;105(2):339-346. doi:10.1016/j.0ts:2018.11.021

8. Alexandre BD, AJ. S. Low back pain: biopsychosocial aspects of chronic and
acute pain. Psicologia da Satde | Health Psy-chology. 2022;36. doi:10.1590/1982-
0275202239¢200209

9. Lerman SE Rudich Z, Brill S, Shalev H, Shahar G. Longitudinal associations
between depression, anxiety; pain, and pain-related disability in chronic pain patients.
Psychosom Med. 2015;77(3):333-341. doi:10.1097/PSY.0000000000000158

10.  Patrick N, Emanski E, Knaub MA. Acute and chronic low back pain. Med Clin
North Am. 2014;98(4):777-xii. doi:10.1016/j.mcna.2014.03.005

11. Tarcau E, Ianc D, Sirbu E, Ciobanu D, Boca IC, Marcu E Effects of Complex
Rehabilitation Program on Reducing Pain and Disability in Patients with Lumbar
Disc Protrusion-Is Early Intervention the Best Recommendation?. J Pers Med.
2022;12(5):741. doi:10.3390/jpm12050741

12, Wong CK, Mak RY, Kwok TS, Tsang JS, Leung MY, Funabashi M, ¢t al. Prevalence,
Incidence, and Factors Associated With Non-Specific Chronic Low Back Pain in
Community-Dwelling Older Adults Aged 60 Years and Older: A Systematic Review
and Meta-Analysis. J Pain. 2022;23(4):509-534. doi: 10.1016/jjpain.2021.07.012

13. Coulombe BJ, Games KE, Neil ER, Eberman LE. Core Stability Exercise Versus
General Exercise for Chronic Low Back Pain. J Athl Train. 2017;52(1):71-72.
doi:10.4085/1062-6050-51.11.16

14.  Pérez-Robledo F Sanchez-Gonzalez JI, Bermejo-Gil BM, ILlamas-Ramos R,
Llamas-Ramos I, de la Fuente A, e/ al. Electromyographic Response of the Abdominal
Muscles and Stabilizers of the Trunk to Reflex Locomotion Therapy (RLT). A
Preliminary Study. J Clin Med. 2022;11(13):3866. doi: 10.3390/jcm 11133866

15.  Epple C, Maurer-Burkhard B, Lichti MC, Steiner T. Vojta therapy improves postural
control in very early stroke rehabilitation: a randomised controlled pilot trial. Neurol
Res Pract. 2020;2:23. doi:10.1186/s42466-020-00070-4

16.  Sanz-Esteban I, Calvo-Lobo C, Rios-Lago M, /\lvarez-Linera_], Munoz-Garcia D,
Rodriguez-Sanz D. Mapping the human brain during a specific Vojta's tactile input:
the ipsilateral putamen's role. Medicine (Baltimore). 2018;97(13):¢0253. doi:10.1097/
MD.0000000000010253

17. Séanchez-Gonzalez JI, Diez-Villoria E, Pérez-Robledo E Sanz-Esteban I, Llamas-
Ramos], Llamas-Ramos R, dela Fuente A, Bermejo-Gil BM, Canal-Bedia R, Martin-
Nogueras AM. Synergy of Muscle and Cortical Activation through Vojta Reflex
Locomotion Therapy in Young Healthy Adults: A Pilot Randomized Controlled

Trial. Biomedicines. 2023;11(12):3203. doi: 10.3390/biomedicines11123203

JOURNAL of MEDICINE and LIFE. VOL: 17 ISSUE: 5 MAY 2024

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Sanz-Mengibar JM, Altschuck N, Sanchez-de-Muniain P, Bauer C, Santonja-Medina
E Position Between Trunk and Pelvis During Gait Depending on the Gross Motor
Function Classification System. Pediatr Phys Ther. 2017;29(2):130-137. doi:10.1097/
PEP0000000000000361
Tosub ME, Ianc D, Sirbu E, Ciobanu D, Lazar L. Vojta Therapy and Conservative
Physical Therapy versus Physical Therapy Only for Lumbar Disc Protrusion: A
Comparative Cohort Study from Romania. Appl Sci. 2023;13(4):2292. https://doi.
org/10.3390/app13042292
HAMILTON M. A rating scale for depression. J Neurol Neurosurg Psychiatry.
1960;23(1):56-62. doi:10.1136/jnnp.23.1.56
Vindbjerg E, Makransky G, Mortensen EL, Carlsson J. Cross-Cultural Psychometric
Propertics of the Hamilton Depression Rating Scale. Can ] Psychiatry. 2019;64(1):39-
46. doi:10.1177/0706743718772516
Park JY, Park EY. The Rasch Analysis of Rosenberg Self-Esteem Scale in
Individuals With Intellectual Disabilities. Front Psychol. 2019;10:1992. doi:10.3389/
1psyg:2019.01992
Roland M, Morris R. A study of the natural history of back pain. Part I: development
of a reliable and sensitive measure of disability in low-back pain. Spine (Phila Pa
1976). 1983;8(2):141-144. doi:10.1097/00007632-198303000-00004
Roland M, Fairbank J. The Roland-Morris Disability Questionnaire and the
Oswestry Disability Questionnaire [published correction appears in Spine 2001 Apr
1;26(7):847]. Spine (Phila Pa 1976). 2000;25(24):3115-3124. doi:10.1097/00007632-
200012150-00006
Banaszek G. Metoda Vojty jako wezesna diagnostyka neurorozwojowa i koncepcja
terapeutyczna [Vojta's method as the carly neurodevelopmental diagnosis and
therapy concept]. Przegl Lek. 2010;67(1):67-76.
Lim H, Kim T. Effects of vojta therapy on gait of children with spastic diplegia. ] Phys
Ther Sci. 2013;25(12):1605-1608. doi:10.1589/jpts.25.1605
Ha SY, Sung YH. Vojta Therapy Affects Trunk Control and Postural Sway in
Children with Central Hypotonia: A Randomized Controlled Trial. Children (Basel).
2022;9(10):1470. doi:10.3390/children9101470
Kichzak W, Zurawski A, Guszek S, Kosztotowicz M, Biatek WA. Cortisol Levels in
Infants with Central Coordination Disorders during Vojta Therapy. Children (Basel).
2021;8(12):1113. doi:10.3390/children8121113
Sezer Efe Y, Erdem E, Giines T The Effect of Daily Exercise Program on Bone
Mineral Density and Cortisol Level in Preterm Infants with Very Low Birth Weight:
A Randomized Controlled Trial. J Pediatr Nurs. 2020;51:¢6-¢12. doi:10.1016/j.
pedn.2019.05.021
Geneen LJ, Moore RA, Clarke C, Martin D, Colvin LA, Smith BH. Physical activity
and exercise for chronic pain in adults: an overview of Cochrane Reviews. Cochrane
Database Syst Rev: 2017;1(1):CD011279. doi:10.1002/14651858.CD011279.pub2
Juérez-Albuixech ML, Redondo-Gonzélez O, Tello I, Collado-Vazquez S, Jiménez-
Antona C. Vojta Therapy versus transcutancous electrical nerve stimulation for
lumbosciatica syndrome: A quasi-experimental pilot study. J Bodyw Mov Ther.
2020;24(1):39-46. doi:10.1016/jbmt.2019.05.015
Zurawski A, Kichzak W, Zmyslna A, Pogozelska J, Kotela I, Kowalski TJ, e al.
Efficacy of the use of the McKenzie and Vojta methods to treat discopathy-
associated syndromes in the pediatric population. Int ] Occup Med Environ Health.
2019;32(1):33-41. doi: 10.13075/ijomeh.1896.01309
Owen PJ, Miller C'T; Mundell NL, Verswijveren S[JM, Tagliaferri SD, Brisby H, et
al. Which specific modes of exercise training are most effective for treating low back
pain? Network meta-analysis. Br J Sports Med. 2020 Nov;54(21):1279-1287. doi:
10.1136/bjsports-2019-100886
Hamed WM, Ibrahim AH, Shalaby AS. Effect of Vojta method on quality of life in
patients with chronic non-specific low back pain. Egypt J Appl Sci. 2021;36(5-6):29-
40. doi:10.21608/EJAS.1999.183798
Fernandez M, Colodro-Conde L, Hartvigsen J, Ferreira ML, Refshauge KM,
Pinheiro MB, ¢ al. Chronic low back pain and the risk of depression or anxiety
symptoms: insights from a longitudinal twin study: Spine J. 2017;17(7):905-912. doi:
10.1016/j.spinee.2017.02.009
Chiarotto A, Maxwell L], Terwee CB, Wells GA, Tugwell B, Ostelo RW. Roland-
Morris Disability Questionnaire and Oswestry Disability Index: Which Has Better
Measurement Properties for Measuring Physical Functioning in Nonspecific Low
Back Pain? Systematic Review and Meta-Analysis. Phys Ther. 2016;96(10):1620-
1637. doi:10.2522/p1.20150420

© 2024 by the authors. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.



