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ABSTRACT

To carry out an integrative literature review on the postural analysis softwares available today. It is an integrative-narrative review of
qualitative and methodological nature performed during April-July 2014. As inclusion criteria, the articles should be bibliographical or
original research and available with full access. At first, we proceeded to the identification of the keywords for the softwares related to
postural assessment commonly used in the health field, in such case “posture”, “software”, and “postural assessment”. The search was
narrowed by publication date from 2002 to 2014. Through the information acquired from the articles and from the software developers,
information on 12 programs that assist the postural evaluation were obtained - Alcimage, All Body Scan 3D, Aplob, APPID, Biotonix,
Corporis Pro, Fisimetrix, Fisiometer Posturograma, Physical Fisio, Physio Easy, Posture Print and SAPO. However, only one tool has
more information and studies, namely SAPO. There are many postural analysis softwares available on the internet today, however, these
are quite disparate in relation to possible answers and are still poorly widespread as research tools.
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RESUMO

Realizar uma reviséo integrativa da literatura sobre os softwares de analise postural disponiveis na atualidade. Trata-se de uma revisao
integrativa-narrativa, de cunho metodoldgico e natureza qualitativa, realizada no periodo de abril a julho de 2014. Como critérios de
incluséo, os artigos deveriam ser de natureza bibliografica ou de pesquisa original e disponibilizados com acesso completo. A principio,
realizou-se a identificagdo de descritores relativos aos softwares relacionados a avaliagdo postural comumente utilizados no ambito da
satde; sendo assim, os descritores foram “postura”, “software” e “avaliagdo postural’. As buscas foram estreitadas por data de publi-
cacao de 2002 a 2014. Diante das informagdes adquiridas a partir dos artigos e informagdes fornecidas pelos desenvolvedores dos
softwares, foram obtidas informagdes sobre 12 programas que auxiliam a avaliagao postural - Alcimage, All Body Scan 3D, Aplob, APPID,
Biotonix, Corporis Pro, Fisimetrix, Fisiometer Posturograma, Physical Fisio, Physio Easy, Posture Print e SAPQO. Entretanto, apenas uma
ferramenta possui maior quantidade de informagéo e estudos realizados, o SAPO. Muitos s&o os softwares de analise postural disponiveis
na internet atualmente, porém, sdo bastante dispares com relagao as possibilidades de resposta e ainda s&o pouco difundidos como
ferramentas de pesquisa.

Descritores: Postura; Software; Avaliagdo de resultados (Cuidados de saude).

RESUMEN

Realizar una revision integradora de la literatura sobre los softwares de analisis postural disponibles en la actualidad. Se trata de una revi-
sién integradora-narrativa de caracter cualitativo y metodolégico llevada a cabo durante abril y julio 2014. Como criterios de inclusion, los
articulos debieran ser de naturaleza bibliografica o de investigacion original y disponibles con acceso completo. En un primer momento,
se realizd la identificacion de los descriptores para los softwares relacionados con la evaluacion postural comunmente utilizados en el
campo de la salud, por lo tanto, los descriptores fueron “postura’, “software” y “evaluacion postural.” La busqueda se redujo por fecha
de publicacion, de 2002 a 2014. Teniendo en cuenta la informacion obtenida de los articulos y proporcionada por los desarrolladores
de software, se obtuvieron informaciones sobre 12 programas que auxilian la evaluacién postural - Alcimage, All Body Scan 3D, Aplob,
APPID, Biotonix, Corporis Pro, Fisimetrix, Fisiometer Posturograma, Physical Fisio, Physio Easy, Posture Print y SAPO. Sin embargo, sdlo
una herramienta cuenta con toda la informacion y los estudios, a saber, SAPO. Hay muchos softwares de analisis postural disponibles
en Internet actualmente, aunque sean bastante disimiles en relacién a las posibles respuestas y todavia no se hayan difundido como
herramientas de investigacion.

Descriptores: Postura; Software; Evaluacién de resultado (Atencion de salud).
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INTRODUCTION

Body posture increasingly reflects the lifestyle adopted by the
population on a day-to-day basis. Postural problems originating in
early childhood become important and can be caused by trauma,
emotional, sociocultural and hereditary factors, and inappropriate
clothing." Therefore, the earlier postural change is detected, the
better the therapeutic responses and the less dismal the prognosis.2
Likewise, the earlier steps are taken to prevent postural problems,
the more remote the chance of their appearance. Postural orientation
is one of the best resources to be adopted and should emphasize
spinal biomechanics and the effect that the environment exerts on
the posture of individuals.3#

The assessment of posture in the standing position has been exten-
sively employed for decades, both in clinical medicine and in scientific
research activities, and is considered one of the basic instruments
throughout the cycle of postural health, from diagnosis to prognosis,5®
essential for the planning and monitoring of therapeutic conduct.”

Postural changes are more common than we realize, have con-
siderable incidence in both non-athletes and athletes, and may even
lead to functional incapacity.2 We have two main forms of posture
assessment: the qualitative form — which is the most inexpensive and
widely used, and is based on the practice and on the visual assess-
ment of the therapist and the quantitative form — which uses photo-
grammetry as a resource, allowing a computer-aided assessment.®

Despite the growing number of surveys using digital photogram-
metry (e.g. Alcimage, All Body Scan 3D, Aplob — Posture Assess-
ment of the Biophysics Laboratory, APPID — Posture assessment ba-
sed on digital imaging, Biotonix, Corporis Pro, Fisimetrix, Fisiometer
Posturogram, Physical Fisio, Physio Easy, Posture Print, and Softwa-
re for Posture Assessment - SAPO), the reliability of the method still
needs to be enhanced.’ It is worth emphasizing that a consensus
has not yet been reached on the most appropriate software, as there
is no standardization of the angles used to verify certain postural
changes, and studies on the reliability and reproducibility of posture
assessment programs are still scarce. Accordingly, the aim of this
study was to conduct an integrative review of literature on posture
analysis software available nowadays, describing its applicability,
similarities and differences.

METHODOLOGY

This is an integrative-narrative methodological review of a qua-
litative nature carried out between April and July 2014. The election
of the integrative review method was due to the fact that it allows us
to synthesize finished studies and to reach conclusions based on a
topic of interest. A well designed integrative review requires the same
standards of rigor, clarity and replication used in primary studies.'"'

The following stages were completed to prepare this review:

Selection of thematic questions

- Which software is most suitable for posture assessment?
- Which software is most complete for assisting in posture as-
sessment?

Establishment of criteria for the selection of studies to form the
sample

Inclusion criteria: the articles had to be in the form of a bibliogra-
phy or original research, written in Portuguese, English or Spanish,
providing complete online access. Exclusion criteria: content not
related to the research question; title inconsistent with the study
subject; articles indexed in more than one database and low me-
thodological quality, such as important methodological information
absence, presence of bias, and others.

Analysis of data, interpretation of results and presentation of
the review

The first step was the identification of keywords relative to the
software related to posture assessment commonly used within the
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sphere of health. Hence the keywords were “posture”, “software”
and “posture assessment”. Searches were narrowed down by pu-
blication date, from 2002 to 2014.

There was also a systematic review of national and international
journals available in the Virtual Health Library, or Biblioteca Virtual
de Saude (BVS), indexed in the databases: LILACS (Latin Ameri-
can and Caribbean Health Sciences Literature), IBECS, MEDLINE,
Cochrane, SciELO (Scientific Electronic Library Online); PubMed;
PEDro (The Physiotherapy Evidence Database); CAPES Portal of
Journals, ScienceDirect and Google Scholar. However, in view of
the shortage of studies located directly in the virtual bases, the de-
cision was made to add the search in the websites corresponding
to the software cited in the studies. This research was conditioned
by three investigators, in a blinded and separate manner, followed
by subsequent cross-referencing of rhe findings.

The titles and abstracts of the articles were read first with the
purpose of identifying the references that would fulfill the pre-esta-
blished criteria.

After the thorough reading of the studies, it was possible to iden-
tify and structure the text through the following software: Alcimage,
All Body Scan 3D, Aplob, APPID, Biotonix, Corporis Pro, Fisimetrix,
Fisiometer Posturogram, Physical Fisio, Physio Easy, Posture Print
and SAPO.

RESULTS AND DISCUSSION

The sample was composed of 11 articles selected according to
the inclusion and exclusion criteria. Of these, only one is in English
and the others are in Portuguese. The study initially contained 15
articles; however, one article did not have its full text made available,
and three articles had titles that were inconsistent with the subject
matters and objectives of the studies performed. (Figure 1)

Table 1 presents the categorization of the articles in terms of
the year, title, authors, database of location and type of study.'®22

Due to the information acquired from the articles and information
provided from the software developers through the corresponding
sites, information was obtained about 12 types of software that
assist in posture assessment, and are presented in Table 2 and
described below.

With the advance of technology and the expansion of access
to IT resources, digital photogrammetry is becoming an important
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Figure 1. Flowchart of the systemic review.
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Table 1. Presentation of articles according to the year, title, authors, database
of location and type of study.

Table 2. Presentation of software according to the year, creator, availability,
programming language and use.

. Database of .
Year Title Authors location Type of study Software | Year Creator Availability Prfg;;T;;Lng Use
Reliability and measurement
2002 | o™ of the BI(.)TOHIX video Normagd Sc!ence Interventional . Physlothergplst Free of Information | Physiothe-
posture evaluation system — etal. Direct Alcimage | 1999 and Electrical Charae nonexistent a
Part I: Inanimate Objects. Engineer 9 Py
Posture assessment of workers Investigators from
from the railroad car repair the Instituto de
workshop of regional unit Il, of Google Infor Ciéncias Matemé-
2007 b of regional Uit OT 1 g ost 9€ 1 Interventional Allbodys- | mation | . Multi-
Companhia Vale do Rio Doce, Scholar .| ticas e de Com- Paid Java .
) can 3d | nonexis- _ professional
through computerized tont putacdo (ICMC) of
biophotogrammetry. Universidade de
Reliability and validity of angle Sao Paulo (USP)
. 5 } -
2008 | measurements using posture | Braz et al. LILACS | Interventional Aplob 2012 Engineer Free of Python l\/IuIy
assessment software. Charge professional
Assessment of static posture in Infor
2008 the frontal plane based Cormelato™|  SciELO | Interventional Aopid mation Information | Information MATLAB Information
on digital imaging. PP nonexis-|  nonexistent | nonexistent nonexistent
Assessment of postural tent
2010 deviations in children between Schiaffino!” Interventional Biotonix | 2000 Informat|on Paid Informanon Mult.l-
11 and 15 years of nonexistent nonexistent |professional
age from Porto. Corporis 2010 Data Hominis Free of Information Multi-
Biophotogrammetry reliability of Pro Tecnologia Charge nonexistent |professional
g011 | Measurements of the posture \g o o4 ol SGELO | Interventional Infor . ‘ .
assessment software (SAPO) ... | mation Information . Information | Physiothe-
t0col. Fisimetrix o . Paid .
pro nonexis nonexistent nonexistent rapy
Influence of the Camera Reso- tent
lution and Distance in Measure- 8 . . . Infor ) )
20M ments Taken by Posture Assess- Mota et al. SciELO | Interventional Fisiometer Taton Physiotherapist . Physiothe
ment Software (SAPO). Posturo- nonexis- and computer Paid Java rapy
- - — gram engineer
Physiotherapy intervention in Goodle tent
20M children with brachial Bumba'® Schogfar Interventional Infor
plexus injury. Physical | mation Terra azul Paid Information | Physiothe-
The effects of water Pilates on Fisio | nonexis- tecnologia nonexistent rapy
! 20 Google
20M postural alteration — Sousa Scholar Case study tent
a case study. Use partially
Development of a computer Goodle free of
2012 | program for open code and Noriega®' 9 Comparative charge, with
. Scholar . Computer . .
gratuitous posture assessment. Physio 2012 engineer and a fee only for| Information | Physiothe-
Effectiveness of Pilates method Easy Physiotheraist | 1€ Use of | nonexistent rapy
- Junges Google . ysiotherapist |, o onia-
2012 | for the posture and flexibility of ctal?2 Scholar Interventional the Specia
women with hyperkyphosis. ' list System
modules
) o . Infor
method of analysis for posture assessment, providing more reliable Posture | mation |  Information . Information Multi-
and objective data as it allows processes, such as: recordings, Print  |nonexis-| nonexistent Paid nonexistent | professional
measurements and interpretations of photographic images.* Digital tent
photogrammetry is considered a low-cost, objective and simple .
; . . e e - Free of Multi-
technique with high precision, easy reproducibility of results and SAPO 2005 Physicist Charge Java ofessiondl
the possibility of filing records. Thus it is a precious technical ele- g P

ment for recording postural transformations temporally, as it allows
users to capture subtle transformations and to interrelate different
parts of the body.®

Alcimage

A tool created by physiotherapist Mario Anténio Baralna in par-
tnership with professor Alcimar Soares, from the Electrical Enginee-
ring area of the Universidade Federal de Uberlandia (state of Minas
Gerais), in 19994,

Alcimage is for the exclusive use of physiotherapists and is de-
signed to quantify posture accurately based on a captured image,
and to demonstrate dysfunctions through angle calculations through
standardized protocols. The program is a mathematical algorithm,
which transforms dots of images into Cartesian coordinate axes
and quantifies them.™

Six articles were found in the literature that mention this sof-
tware in the methodology for such an objective 22 These articles
emphasized that this software is safe to use and has a trustworthy
performance, and is therefore reliable.

All Body Scan 3D

This software was created by investigators from the Instituto de
Ciéncias Matematicas e de Computacéo (ICMC) of Universidade de
Sao Paulo (USP), in Sdo Carlos. Its objective is to conduct standardi-
zed assessments of complete body composition and also of posture
analysis, with use not limited exclusively to physiotherapists.?®

The All Body Scan 3D scans the whole body in 30 seconds, and
generates a three-dimensional model of the patient. The full body
scan is performed through Kinect technology, a sensor present in
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videogames, which by means of a circular rail makes a 270° turn
around the patient, molding the body in 3D and transferring the
volumetric data to the software in the computer, but does not scan
the body over 360°.2°

The fact that the generation of 3D models of the human body is
just beginning to be explored produces weak points. Moreover, no
study addressing this software has been found.

Aplob

A free-of-charge posture assessment instrument created by en-
gineer Carlos Lépez Noriega,?' in 2012.

Aplob requires the programming language called Python, which is
commonly used in the academic community, unlike other software.?!

To use Aplob you will need a camera; Styrofoam beads and
a computer.?!

Aplob shows potential in the following areas: accuracy proven
through comparative tests with SAPO; use of the computer program
(Python) which is easy to understand and under constant develop-
ment, and consumption of few hardware resources. Although this
software is not able to handle all the functionalities of SAPQ, it has
more functionalities than most posture assessment software avail-
able and enables continuous improvement of posture. 2!

APPID

There is no corresponding information available in the literature
relating to the creator and year. This software provides qualitative
and quantitative information about the posture of individuals.®

It is based on bone identification by palpation, on the use of
surface markers and on the acquisition of digital images. It has two
assessment stages: Assessment of posture on the sagittal plane;
Assessment of posture on the frontal plane.'®

Such a system requires the installation of MATLAB as a program-
mable mathematical tool.'®

Only two studies using this tool were found.'®%° One study re-
ports that the use of this software associated with the technique of
palpation and marking of the spinous processes is a valid alternative
for assessment of static posture on the frontal plane.'® The other
study demonstrates that all the components of the posture assess-
ment protocol are trustworthy, as a degree of reliability above 75%
was found for all the variables, both nominal and numerical.®

Biotonix

This software was created in 2000, entails a fee for use and is
not designed exclusively for physiotherapy.

The objective of Biotonix corresponds to static posture as-
sessment and balance. The material required for use consists
of: video camera, positioning platform, personal computer and
computer program.'?

However, its weak point is the high resolution camera precision.
The video system for posture analysis exhibits mean errors of 1.5
and 3.3mm, for angle and distance, respectively. This tool is also
considered valid, and is recommended for posture analysis.'

Two articles were found in the current literature correlating such
a tool."®3" The first merely mentioned it while the second used it as
a tool for posture assessment, which indicated that the video system
of Biotonix had a high degree of reliability and validity, and that this
system is thus suitable for clinical use in posture analysis.

Corporis pro

This tool was created in 2010 and can be downloaded for free
although there is a paid license.

Its objective is the performance of posture assessment of pa-
tients, kinesiology studies and motion analysis, and it makes it pos-
sible to manage users, patients or research subjects, to capture
images from different sources and to process them by means of a
large set of tools.®

It requires the Microsoft SQL (database management system)
platform to function.®* We found one study using this tool, relating
temporomandibular dysfunction with posture.
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Fisimetrix

The creator and year are not known, and its system entails a fee.
Its objective is the performance of orthopedic postural assessment
as well as the preparation of reports on postural abnormalities.®

The patient is assessed through photogrammetric images in the
anterior, posterior, left and right lateral views. "

Its weak point is that it has no reference values.'”1°

We found three studies using this posture assessment softwa-
re,'”2022 which emphasized that there are no known pathology indi-
cator reference values for measurements taken from this application.

Fisiometer posturogram

This software was developed by Francinett Dias (physiothera-
pist) and Hémerson Antonio da Silva (computer engineer). However,
we did not find any information in literature about year or place of
creation. The software consists of a tool for joint, muscle complex
and nerve assessment.®*

Its objective is to provide computerized support to physiothera-
pists and professionals from similar areas.

The functional evaluation is standardized and performed in six
photos in the upright position. This software does not have a sour-
ce of reference on assessment and available treatment. To record
the images in the assessments it is recommended to use a digital
camera with one mega pixel or above.®*

We found two articles using this tool in the literature 3% These
articles emphasized that the use of this software is reproducible, and
that it can be used as a posture assessment instrument in qualitative
and quantitative methodologies.

Physical Fisio

This is a system produced by Terra Azul Tecnologia more than 20
years ago that costs between 300 and 400 US dollars. It consists of
posture evaluation software with the following phases: Anamnesis;
Measurement of perimeters; Body composition analysis; Evaluation
of flexibility and posture.®”

This tool has inclusion of photos, videos and incident sheets. Ho-
wever, it does not encourage the therapist to follow their own protocol,
as there are several built into its system, besides having few tests for
each assessment. This software is designed for use exclusively in
physiotherapy.®” We did not find any article about this software.

Physio Easy

This tool was created by computer engineer Glauco Cardozo
in partnership with physiotherapist Maira Junkes.® It is a posture
assessment system not intended specifically for physiotherapy, com-
posed of computerized biophotogrammetry tools and a specialized
system, capable of assisting in clinical decision making.®

This assessment instrument is composed of tools for linear and
angular measurement, besides many other auxiliary tools. Each
object measured in the images can be easily moved or edited,
enhancing the versatility of measurements. Users require the Sof-
tware Shell Intellec System.

Only one study was found using the corresponding software.®
This study emphasized that the use of this software can help any
healthcare professional to make clinical decisions, particularly be-
cause of its easy use.

Posture Print

The year and place of creation and the creator of this software
were not found. Posture Print is a tool with a posture assessment
system that detects postural deviations and automatically identifies
and prescribes the correct posture for a particular individual.*°

To execute its function, the system generates a report with
images of the patient’s posture and center of gravity displacement
data together with the prescription of correct exercise and a logbook,
with a standardized assessment. However, it may undergo changes
depending on how the professional wishes to use it. This software
is not specifically intended for physiotherapists.*
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The weak point of this program is the lack of therapist asses-
sment incentive, besides the fact that it costs between 400 and
500 dollars to obtain the license.*® We did not find any articles
about this software.

SAPO

This tool was created by professor Marcos Duarte in 2003 at
the Universidade de S&o Paulo. Access is free of charge and the
software was not designed exclusively for physiotherapy.*'

The tool has the following objectives: Posture analysis; To gene-
rate a database on posture with information from various research
sites and to provide information about postural control. It is based on
scanning and enables sundry functions, such as: image calibration,
use of zoom, free marking of points, measurement of distances and
of body angles, with assessment either standardized or specifically
directed by the professional.*

Its weak points are the non-standardization of anatomical referen-
ces and the absence of the meaning of angle measurements used in
the studies with photogrammetry. These factors hinder a comparison
between studies and the actual validation of the results found.®

It needs JAVA programming language whose installation is requi-
red for the functioning of the software, besides a camera, Styrofoam
beads, and a computer.'

Various articles related to SAPO can be found in the litera-
ture 8154198 hence it is the software with the largest number of
publications at present. These articles emphasize that the use
of this software is reliable and valid for measuring angle values
in body segments.
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