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Abstract

Background: The Side Shift approach to correction of scoliosis curves has been used by therapist at the Royal National Or-
thopaedic Hospital (RNOHT) for over 30 years. The Side Shift approach was developed by Mrs Min Mehta, and has been
Modified using consensus based evidence of SOSORT. Clinical observations had indicated that not all patients could active-
ly (Auto) correct to beyond the trunk midline, a key principle of Side Shift. At the RNOHT a classification system based up-
on the ability of an individual to auto-correct the spine during a Side Shift movement has been developed to aid the appro-

priate application of the shift exercises and allow future comparative analysis.

Aim: To develop a Clinical Classification System for the Physical Therapy treatment of scoliosis, which is reliable, valid and

universally accepted.

Methods: 58 Consecutive patients who have AIS were tested, by two clinicians (a Physiotherapist and an Orthotist), in 2013.
The clinicians were blinded to the classification of each other. The results were tested for reliability. Three types of Side-
Shift were developed. Type 1: Flexible, Type 2: Stiff, and Type 3: Rigid. Data was collected for comparison on hypermobility,
Cobb angles, and ATR scores.

Results: Agreement was measured using the Kappa statistic (k). Intra-rater Reliability: The kappa value for agreement be-
tween the raters measures on occasion one and occasion two showed substantial agreement, k = 0.77, 95% CI (0.61 - 0.91),

P < 0.01. There was good intra-rater reliability.

Type 1 Side Shift accounted for 73% of subjects with an average Hypermobilty score of 6/9. A one way analysis of variance

(Anova) was calculated on Hyperlaxity score by Side Shift Types . This analysis was significant F (2, 32) =7.55, p<.001.

Conclusion: The results suggest that the Side Shift classification is a reliable descriptive scale of the mobility of the trunk

and the ability to Auto-correct across the midline of the body.
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Background

Scoliosis can lead to a truncal shift of the spine away from the mid-line posture in the coronal and sagittal planes. This shift is
known as a lateral deformity of the spine associated with the rotation of the spinal vertebrae, the principle structural deformity of
scoliosis. Classification systems exist to guide the management of surgery (the King and Lenke systems) and Brace treatments (Ch-
eneaux, Rigo and SpineCor). Few exist for the management of physical exercise (Lehnerth-Schroth classification system) [1-10].
The Side Shift approach to correction of scoliosis curves has been used by therapist at the RNOHT for over 35 years [2]. The ap-
proach of using excessive side trunk movements to correct the lateral shift of the trunk in the coronal plane is based on the theory

that a flexible curve can be stabilised with lateral movements.

These lateral movements promote a reduction in the postural forces which affect a structural curve. Min Mehta proposes that
growth can be a corrective force for spinal deformity in Children. Movement is directed in opposition to the curve of the spine to-
wards the lower veterbral tilt, below the apex of the curve. Whilst correcting the curve position through truncal shifts, the body is
using muscular forces and connective tissue stretches/ mobility to re-align the soft tissue components of a scoliosis. It is felt that
frequent repetition of corrective movements also helps to promote somo-sensory integration of the spinal position to a more up-
right and physiological posture [1-11]. An evaluation of the treatment methods to treat scoliosis at the Royal National Ortho-

paedic Hospital Trust (RNOHT) was undertaken to provide evidence-based reasoning for this treatment philosophy.

Theoretical science models provide the basis for exercise based corrective treatments. The Wolff law states that skeletal transforma-
tion is dependent on the exertion of pressures from outside the animal”: the Davis law for soft tissue remodelling, relates elonga-
tion of ligaments (soft tissues) to applied tension (through elongation or shortening forces) and the Frost principle, defines that
bone re-modelling can be adapted by the relationship between applied strains and bone mass. These law’s provide the impetus for
studies which seek to explore the clinical capacity of correcting spinal growth through promoting oppositional movements (exer-
cise) to convex curve patterns and promoting postural awareness of the spine. Further basic science studies by Stokes [4] provide
the biological basis to explain the influence of movement and muscle forces upon the curves of scoliosis, and quantify the amount

of corrective force necessary to influence curve angles [1].

Prior Clinical studies by Min Mehta demonstrated clinical improvements using the Side Shift approach. Min Mehta used single
and multiple case reports to demonstrate positive clinical and radiological correction of scoliosis by Side Shifts. This study was an
unblinded retrospective study presenting observational and radiological results of over 2530 patients. Clinical Studies by Boer et al
[10] and Murayama [4] also demonstrated significant Curve changes with and during Side Shift exercises. These articles represent
low quality research articles according to strict criteria of methodological reviews (JB). However they do represent an attempt to
measure clinical outcomes related to Side Shift exercises. The Clinical model has been developed and modified at the RNOHT.
The Aim of all exercise based treatment is to restore the upright posture of the trunk over the pelvis, and correct or stabilise the
curve. The side shift approach has been modified with practice, experience and clinical re-evaluation. It includes principles of the
Schroth regime (Rotational angular breathing techniques) and treatment advice suggested by consensus from SOSORT group
[11].

Clinical observations had indicated that not all patients could actively (Auto) correct to beyond the trunk midline, a key principle
of Side Shift. The classification system developed was based upon the ability of an individual to auto-correct the spine during a
side shift movement. It was developed to aid the appropriate application of the shift exercises and allow future comparative analy-

sis. Three types of Side-Shift were developed and are described as;
Type I

Any pattern curve which can be corrected by shifting the trunk to beyond the coronal midline to produce a mirror curve correc-

tion to the contra lateral side (concavity) of the scoliosis. These curves are extremely flexible.
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Type I1

Any pattern of curvature which can be corrected to the mid line of the coronal plane to place the trunk over the pelvis and C7 is in

plumb line with sacrum, the convex curvature of the spine reduces and rotated vertebrae partially de-rotate.
Type I11

Any pattern of curvature which cannot correct to the midline, remains shifted over to the convexity side during a side shift ma-
noeuvre and the vertebrae does not de-rotate, but remains prominent. These curves are extremely rigid and may represent a severe

structural curve.( see Figure 1 A schematic view of the Three types of Side Shift).

The classification scale was tested for intra and inter-reliability prior to its use in the department.

Materials and Methods

58 consecutive patients with a medical diagnosis of AIS were recruited for this study. The patients were categorised. Two different
members of the treatment team at the Royal National Orthopaedic hospital (2 Therapist) and one Orthotist, were blind to the cate-
gorisation of the presenting patients. Each member of the team was given a descriptive and illustrative summary of the agreed de-

scriptive Side Shift Classification explained above.

Observations and measurements made were considered a normal part of the clinical examination and analysis a clinical audit,

therefore ethical approval was not sort.

Patients received brief examinations recording Hypermobility scores according to the Beighton scale and measurements of ATR,

by scoliometer. Cobb angle measurements and Curve pattern diagnosis were made previously by Consultant surgeons.

The patient sample consisted of adolescents diagnosed with Adolescent Idiopathic Scoliosis (AIS) by a Consultant Orthopaedic
Surgeon. Inclusion criteria comprised AIS patients aged 7 to 18 without neural axial abnormalities, excluding those with congeni-

tal or neuromuscular scoliosis, with curves greater than 20 degrees and Risser 0-5.

Statistical Methods

Agreement was measured using the Kappa statistic (k). Kappa values were assessed as poor if k<0.00, slight if 0.00 < k < 0.20, fair if
0.21 <k < 0.40, moderate if 0.41 < k < 0.60 , substantial if 0.61 < x < 0.80, or almost perfect if x > 0.80 (Landis and Koch 1977).

Fishers Exact Test was used to asses the associations between the categorical variables of interest.
Pearson’s correlation coefficient (r) was used to asses the relationships between the numerical variables of interest.

Sample size calculations were performed to ensure the study would provide confidence intervals of a desired width. With 46 pa-
tients the study has adequate numbers to detect agreement using the kappa statistic with two-sided 95% confidence intervals of
width 0.3.

All statistical analysis was performed using Stata/IC version 12.0, (StataCorp, College Station, TX, USA). A P-value <0.05 was con-

sidered statistically significant.

Results
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A total of 58 patients were included in the study.

Intra-rater Reliability

Table 1 shows the scores obtained by rater one on occasion 1 and occasion 2 for each of the 58 individuals. The frequencies with

which the scores agree are shown along the diagonal.

Test 2
Test 1 1 2 3 Total
1 29 4 0 33
2 0 9 1 10
3 1 2 12 15
Total 30 15 13 58

The kappa value for agreement between the raters measures on occasion one and occasion two showed substantial agreement, k =
0.77,95% CI (0.61 - 0.91), P < 0.01. There was good intra-rater reliability [12].

Inter-rater Reliability

Table 2 shows the scores obtained for rater 2 and rater 3 for 21 individuals. The frequencies with which the two raters agree are

shown along the diagonal.

Rater 3
Rater 2 1 2 3 Total
1 10 3 0 13
2 0 2 0 2
3 0 0 6 6
Total 10 5 6 21

The kappa value for agreement between the two raters measures showed substantial agreement, k = 0.7623, 95% CI (0.504 - 1.000),

P < 0.01. There was also good inter-rater reliability.

Relationship between the Descriptive Curve and the Category of Types
12 (21%) of the 58 individuals had a lumbar curve, 39 (67%) Thoracic, 5 (9%) Thoroco-lumbar and 2 (3%) cervical.
33 (57%) of the 58 individuals were scored type 1, 10 (17%) type 2 and 15 (26%) type 3.

Table 3 shows the Category of type scores (rater 1, ocassionl) and Descriptive curve measures for the 58 individuals.

Type
1 2 3 Total
Lumbar 6 (50%) 0 (0%) 6 (50%) 12
Thoracic 23 (59%) 9 (23%) 7 (18%) 39
Thoroco-lumbar 4 (80%) 1 (20%) 0 (0%) 5
Cervical 0 (0%) 0(0%) 2(100%) 2
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Fishers Exact Test confirmed there was a significant association between the Descriptive curve and category of type score, P =

0.03.Table 3 shows the differences in the distributions of category of type scores by descriptive curve.

Hyperlaxity and Side Shift Classification by Types 1-3

Hyperlaxity score showed a normal distribution (see below) therefore we could use a parametric test- anova to show differences be-

tween groups.
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Hyperlaxity score
0
Std. Std. 95% Confidence N .
N | Mean .. Interval for Minimum | Maximum
Deviation | Error
Mean
Lower | Upper
Bound | Bound
T’;pe 19| 626 | 2600 | 596 | 501 | 7.52 0 9
T’;pe 9| 533 | 2550 | 850 | 337 | 7.29 2 9
T};pe 7 | 2.14 1.345 .508 .90 3.39 1 4
Total | 35| 5.20 2.826 478 4.23 6.17 0 9

A one way analysis of variance (Anova) was calculated on Hyperlaxity score by Side Shift types (see Table 1). This analysis was sig-

nificant F (2, 32) =7.55, p<.001.

Posthoc analyses using the Bonferroni post hoc criterion for significance indicated that the average Hyperlaxity score was signifi-
cantly lower in the Type 3 (M=2.14, SD=1.35) condition compared to Type 1 (M=6.26, SD=2.6), p<.001. Findings also confirmed
that Hyperlaxity score was significantly lower in Type 3 (M=2.14, SD=1.35) compared to Type 2(M=5.33, SD=2.55) (p<0.05).
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There was no significant difference found between Type 1 (M=6.26, SD=2.6) and Type 2 (M=5.33, SD=2.55) (p>0.05).

Table 1: ANOVA

Sum of Squares df | Mean Square F Sig.

Between Groups 87.059 2 43.529 7.548 | .002
Within Groups 184.541 32 5.767
Total 271.600 34

Table 2: Post hoc Bonferonni test

(I) Type | (J) Type Diffelrve[:if; ™) Esrtrdo'r Sig. | 95% Confidence Interval
Lower Upper
Bound Bound
Type1 | Type2 930 972 | 1.000| -1.53 3.38
Type 3 4.120 1.062 | .001 1.44 6.80
Type2 | Typel -930 972 [1.000| -3.38 1.53
Type 3 3.190 1.210 | .038 13 6.25
Type3 | Typel -4.120 1.062 | .001 -6.80 -1.44
Type 2 -3.190 1210 | .038 -6.25 -13

*. The mean difference is significant at the 0.05 level.
Key Findings

Among the patients, Side Shift types were distributed as follows as Type 1, Type 2, and Type 3. Correlation analysis revealed a sig-
nificant association between Side Shift types and hypermobility scores (p < 0.05), indicating that patients with certain Side Shift
types tended to exhibit higher hypermobility scores compared to others.

Summary

This Study has demonstrated that the proposed Side Shift Classification can be a reliable and valid tool for describing, the relative
mobility of the spine. Different Types of Side Shift, correlate well with generalised flexibility scales. The Type 1 description of flexi-
bility (mirror image correction) correlates with Hypermobility scores above 6/9 which is considered to describe Hyperlaxity of the
joints (Grahame). An Analysis of the different categories of the Side Shift Types with Hyperlaxity (hypermobility) demonstrated a
significance difference between the different types and Hyperlaxity scores. The average Hyperlaxity score (2/9) for Type 3 (Rigid)
was significantly lower than compared to Type 1 (flexible) Side Shift. This indicates that the ability to Side Shift is related to gener-
alised Hyperlaxity scores. The less flexible the subject is, the less mobile is the ability of the subject to Shift the Trunk across the

midline.
There are two main movement concepts important for the Side Shift approach and they are [2,7];
1. Over -correction as an active movement force to promote curve correction during growth: Auto-correction( Min Mehta ).

2. Mirror image correction- truncal side shift; (Harrison), to aid pain and correct truncal mal-alignments
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Discussion

The results of this descriptive study, suggest that the classification proposed, is a reliable system for separating differences in the
mobility of truncal Side shift exercises used in the treatment of scoliosis. The scale allows different therapist and non operative
practitioners to review the patient’s ability to auto-correct, beyond the Midline posture —-mirror image, and to the midline posture.
The aim of exercise therapy, in the treatment of small to minor to moderate Scoliosis (spinal deformities in any plane of motion),
is to re-establish upright physiological postures and aid the correction and/or stabilisation of the presenting spinal deformity. The
lack of physiotherapy Classifications for the treatment of scoliosis makes it difficult for practitioners to communicate the efforts of

corrective movements. The initial aim and reasonings for developing these classifications are
o To develop a clinical scale which relates to the clinical flexibility of the spine?

e To develop a Clinical Classification System for Physical Therapy, which is reliable, valid and universally accepted?

Clinical Reasoning
o To provide a satisfactory system for comparing and combining similar cases

The scale provides a description of mobility which correlates with generalised flexibility of patients as defined by Hypermobility
scores. Types 1 Side Shifts are flexible curves that can Mirror image correct the posture during truncal lateral translations. These
patients have Hypermobility scores above 6/9, which suggest that generalised Hypermobility does relate to the ability to mirror im-
age correct the truncal posture beyond the Midline in the coronal plane. These provide some clinical-construct validity to the Side

Shift scale. It relates to flexibility in general.

An analysis of the results suggests that this is a useful descriptive basis for classifying Side Shift mobility in a population with Sco-
liosis. The reliability scores indicate that this descriptive scale can identify three separate types of mobility during the Side Shift ma-
noeuvre. Type 1 Side Shift can over- correct the Trunk posture to beyond the midline and create a mirror image of the spinal pos-
ture from its resting position in standing. These spines have the flexibility to move into the overcorrected position. The overcor-
rected position provides the forces needed to create growth modulation upon the spinal tissues. (Mehta 1984, Stokes [4]. The abili-
ty to do the exercises may have a profound effect upon the effectiveness and outcomes of the technique. It may also define the
boundaries of use of the Side Shift technique to scoliosis patients with limited ability to Side Shift. Type 1 patients had a strong cor-
relation to generalised Hyperlaxity (hypermobility) scores. This suggests that being flexible in general is related to being able to
overcorrect the spinal posture. It also suggest that this group of patients were more commonly associated with generalised Hyper-
laxity. The average score of Hyperlaxity was greater than in the general public and representes ( 6/9 Score) a category of patients
defined as hypermobile (Grahme R) Further study is needed to analyse the significance of this findings. It could be that generalised
Hypermobility, a Type 1 Flexibility score and curve (Cobb angle) outcomes are related. Type 2 Side Shift represented Curves that
could correct the trunk position to the Midline (neutral Coronal balance). This is an important physiological consideration as it
places the spine in the most universally accepted natural and healthy posture [8, 9, 10, 11]. This is often the aesthetic goal of medi-
cal outcomes for patients with scoliosis. [11] Type 3 Side Shifts, are defined as rigid curves because they are unable to either move
to a corrected position in the midline (neutral posture) or overcorrect. This is considered a disadvantage for the correction of spi-
nal Curvatures by means of exercise manoeuvres. If the spine of a patient cannot move to a correctable posture it is probable that

movement is not a corrective force for these patients.

Clinical Significance

The findings underscore the clinical significance of the Side Shift classification system in scoliosis management. By categorizing pa-

tients based on Side Shift types, clinicians can tailor treatment strategies more effectively. For instance, patients with Type 3 Side
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Shift may benefit from specific interventions aimed at addressing hypermobility, whereas those with Type 1 Side Shift may require

different therapeutic approaches.

Moreover, understanding the correlation between Side Shift types and hypermobility scores can inform prognosis and guide treat-
ment decisions. Clinicians can anticipate potential challenges associated with hypermobility in certain patient subgroups and im-
plement preventive measures accordingly. This personalized approach to scoliosis treatment is essential for optimizing outcomes

and enhancing patient care.

In conclusion, the Side Shift classification system offers valuable insights into the heterogeneity of scoliosis presentations and their
implications for treatment planning. By incorporating Side Shift assessment into clinical practice, healthcare professionals can bet-

ter address the unique needs of AIS patients and improve treatment outcomes

Anecdotal evidence from the department suggested that the Side Shift exercises are appropriate for smaller flexible and postural
idiopathic curves, less than 30 degrees in growing children. The author presents this article as a preliminary study in the develop-

ment of the Side Shift Classification system.

Limitations of this Study

A follow up with more clinicians involved in the reliability would help to add proof to the categorisation. The categories are sim-
ple, with three descriptive types that correspond to movement. The addition of objective measures relating to the amount of shift
may improve the robustness of the categories. There were times when the two clinicians disagreed over the categories especially be-
tween Type 2 (stiff) and Type 2 (rigid) it is possible for the trunk to move (translate) without the apex of the curve to move. This
can present a problem when deciding if the spine is in a neutral position relative to the head and pelvis. We resolved this after the
study by agreeing that if movement was possible and the spine was able to move above the sacrum that functionally this could be

considered a effective mid position which would improve the coronal balance.

Future Studies Proposed

Modifiers may need to be added to the classification. The Author observed that some curves, which were prominently rotated,
would lose the rotation when they had Side Shifted. This appeared to be a resolution of the transverse plane deformity during the
Side Shift. Other Curves remained rotated. The clinical significance is not yet known, but it is proposed that Curves which can Cor-

rect in multiple planes during one movement may have a better outcome with exercises that those that move in only one plane.

The significance of a scale is only useful if it can in some way be related to outcomes of treatment. A further study is planned to ex-

amine the outcome of the different categories.

o Reliability Issues: The study acknowledges that reliability could be improved by involving more clinicians in the

categorization process. The reliance on only two clinicians may introduce bias and limit the generalizability of the findings.

o Simplicity of Categories: The categories used in the Side Shift classification system are simplistic and descriptive, which
may limit their applicability in clinical practice. The addition of objective measures related to the degree of shift could

enhance the robustness of the classification system.

e Disagreement between Clinicians: The study reports instances of disagreement between clinicians, particularly regarding
the distinction between Type 2 (stiff) and Type 2 (rigid). This inconsistency highlights the subjective nature of the

classification system and the need for clearer criteria to minimize ambiguity.
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o Complexity of Trunk Movement: There were challenges in determining whether trunk movement without corresponding
movement of the curve apex should be classified as a Side Shift. This ambiguity could introduce variability in classification

and affect the reliability of the system.

e Modifiers for Classification: The study proposes the addition of modifiers to the classification system to account for
variations in curve resolution and rotation during Side Shift. This suggests a need for further refinement of the

classification criteria to better capture the complexity of scoliosis presentations.

e Outcome Assessment: While the study establishes the Side Shift classification system, its clinical significance and impact
on treatment outcomes remain unclear. Future studies are planned to assess the relationship between Side Shift categories

and treatment outcomes, providing valuable insights into the effectiveness of different therapeutic approaches.

Expansion on Limitations

In addition to the identified limitations, potential biases or confounding factors should be considered. For example, the study may
be subject to selection bias if the patient sample is not representative of the broader population of AIS patients. Moreover, the
study's reliance on observational data may introduce information bias, as subjective interpretations of trunk movement and curve

characteristics could vary among clinicians.

These limitations could impact the study's generalizability, as findings may not be applicable to all AIS patients. Furthermore, the
lack of standardized protocols for Side Shift assessment and classification may hinder comparisons with other studies and limit the
ability to draw definitive conclusions about the classification system's utility in clinical practice. Addressing these limitations in fu-

ture research could strengthen the validity and applicability of the Side Shift classification system.

Annex Publishers | www.annexpublishers.com Volume 7 | Issue 1



Journal of Orthopaedics and Physiotherapy 10

References

1. Lenke LG, et al. (2001) Adolescent idiopathic scoliosis. A new classification to determine extent of spinal arthrodesis: ] Bone

Joint Surgery, 83: 1169-81.

2. Mehta MH (1985) Active Correction by Side-Shift: An alternative treatment for early idiopathic scoliosis. In: Scoliosis preven-
tion, Praeger, New York, 126 -140.

3. M D Rigo et al. (2010) A Specific Scoliosis classification correlating with brace treatment: description and reliability. Scoliosis, 5:
1.

4. Tan AF Stokes (2007) Analysis and simulation of Progressive Adolescent Scoliosis by bio-mechanical growth modulation. Euro

spine, 16: 1621-8.

5. JE Lonstein, M C Carlson (1984) The prediction of curve progression in untreated idiopathic scoliosis during growth The Jour-
nal of Bone & Joint Surgery, 66: 1061-71.

6.6. T Lowe et al. (2006) The SRS Classification for Adult Spinal Deformity; building on the King/Moe and Lenke classification sys-
tems: Spine, 3: 119-125.

7. T Marayama et al. (2008) Side Shift exercise and hitch exercise: in the Conservative Scoliosis Treatment; Ed T.B Grivas, 246-9.

8. Romano M, Negrini S (2008) Scoliosis 3:2 22 January 2008 Lingua: Inglese: Manual therapy as a conservative treatment for ado-

lescent idiopathic scoliosis: a systematic review (Testo completo).

9. Nutt, John Joseph (1913) Diseases and Deformities of the Foot. E.B. Treat & Company. Saunders Comprehensive Veterinary
Dictionary, 3 ed. © 2007 Elsevier, Inc. All rights reserved.

10. WA Boer et al. Treatment of idiopathic scoliosis with side shift therapy: an initial comparison with a brace treatment historical

cohort; Eu Spine ] 91999) 8: 406-10.

11. 2011 SOSORT Guidelines on Idiopathic Scoliosis Conservative Treatment during growth: Part IT - General information and

Evidence Based Clinical Practice approach.
12. Landis JR, Koch GG 91977) The measurement of observer agreement for categorical data. Biometrics, 33: 159-74.

13. Grahame R, Bird HA, Child A (2000) The revised (Brighton 1998) criteria for the diagnosis of benign joint hypermobility syn-
drome (BJHS) Journal of Rheumatology, 27: 1777-9.

14. Grahame R, Bird H (2001) British consultant rheumatologists' perceptions about the hypermobility syndrome: a national sur-
vey. Rheumatology, 40: 559-62.

15. Keer R, Grahame R (2003) Hypermobility Syndrome. Recognition and Management for Physiotherapists. 1. Edinburgh: Butter-

worth Heineman.
16. Czaprowski D, Kotwicki T, Pawlowska P, Stolinski L (2011) Joint hypermobility in children with idiopathic scoliosis, 6: 22.

17. Weiss HR, Negrini S, Rigo M, Kotwicki T, Hawes MC et al. (2008) 135:164-70:Indications for conservative management of sco-
liosis (guidelines) SOSORT guideline committee, Coliosis, 1: 5.

Annex Publishers | www.annexpublishers.com Volume 7 | Issue 1



11 Journal of Orthopaedics and Physiotherapy

18. Maciej Plaszewski, Josette Bettany-Saltikov (2014) Non-Surgical Interventions for Adolescents with Idiopathic Scoliosis: An
Overview of Systematic Reviews: PLoS One, 9: €110254.

Annex Publishers | www.annexpublishers.com Volume 7 | Issue 1



Journal of Orthopaedics and Physiotherapy 12

' Submit your next manuscript to Annex Publishers and !
i benefit from: :
. » Easy online submission process :
1 » Rapid peer review process :
' » Online article availability soon after acceptance for Publication !
' » Open access: articles available free online :
' » More accessibility of the articles to the readers/researchers within the field :
' » Better discount on subsequent article submission !
1 1
1 1
1 1
1 1

Submit your manuscript at
http://www.annexpublishers.com/paper-submission.php

Annex Publishers | www.annexpublishers.com Volume 7 | Issue 1


http://www.annexpublishers.com/paper-submission.php

