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Reliability and Validity of internal Rotation and External Rotation of Shoulder
Joint Using Smart Phone and Goniometer
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Purpose This research was performed to inquire the reliability and validity of internal rotation and external rotation of
shoulder joint using smart phone and goniometer to healthy subjects. Methods Universal goniometer and two android
application, hysical tools YMED ROM and goniometer developed by Nagomi.aqu was used to collect the data from 30
healthy subjects in age of 20s, 15 male and 15 female, from S University in Busan, Republic of Korea. As a procedure,
all subjects were properly stretched before the experiment. The active internal and external rotation of right arm of each
subject were measured and 3 raters measured each subject 5 times with 3 different tools, overall 15 times for each
subject. And each rater were blindfolded to conceal the results from other raters. SPSS 20.0 software were used to
process all statistics, and intraclass correlation coeffienct (2.k) model were used to calculate the reliability and pearson
correlation coefficient validity were used to calculate the validity. Results As the result, intrarater reliability of 3 raters
showed high reliability (ICC>0.9). Interrater reliability showed high reliability in all measurement (ICC>0.9), validity of
measuring tools showed very high correlation in both active internal and external rotation of shoulder joint. Conclusion
This research showed the value measured with goniometer application using gyroscope of smartphone is reliable.
Peculiarly, the value of both reliability and validity of external rotation was higher than that of internal rotation
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Table 1. Reliability of inter and intra rater in shoulder ROM
inter intra
95% ClI ICC 95% CI ICC
GONIO 0.95~0.98 0.97 A 0.98~0.99 0.99
IR APP 1 0.94~0.98 0.96 B 0.96~0.99 0.98
APP 2 0.92~0.98 0.96 C 0.96~0.99 0.98
GONIO 0.98~0.99 0.99 A 0.99~0.99 0.99
ER APP 1 0.98~0.99 0.99 B 0.99~0.99 0.99
APP 2 0.97~0.99 0.98 C 0.98~0.99 0.99
IR: Internal Rotation; ER: External Rotation; GONIR: Goniometer; APP: Application
Table 2. Correlation Coefficient of goniometer and application 1, 2 in shoulder internal rotation
GONIO APP1 APP2
GONIO 1 97 .98**
APP1 1 .98**
APP2 1
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Table 3. Correlation Coefficents of goniometer and application 1, 2 in shoulder external rotation

GONIO APP1 APP2
GONIO 1 99 99"
APP1 1 .99+
APP2 1
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Figure 1. Dispersion of Internal Rotation
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Figure 2. Dispersion of External Rotation
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choose to reveal their name but the journal otherwise leaves the article anonymous. Referees will be

encouraged to provide substantive, constructive reviews that provide suggestions for improving the work and
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distinguish between mandatory and non-mandatory recommendations.
All manuscripts accepted for publication are subject to editing for presentation, style and grammar. Any major

redrafting is agreed with the author but the Editor’s decision on the text is final.

3. How to submit your manuscript
Before submitting your manuscript, please ensure you carefully read and adhere to all the guidelines and
instructions to authors provided above. Manuscripts not conforming to these guidelines may be returned. If
you would like to discuss your paper prior to submission, please contact the Editor (Mansoo Ko) at:
journal@kbobath.co.kr

Korean society for neurotherapy has a fully web-based system for the submission and review of manuscripts.

All submissions should be made online at the Korean society for neurotherapy website:

http://www.kbobath.com/

Note: Online submission and review of manuscripts is now used for all types of papers.

New User Account

Please log onto the website. If you are a new user, you will first need to create an account. Follow the
instructions and please ensure to enter a current and correct email address. Creating your account is a
three-step process that takes a matter of minutes. When you have finished, your User ID and password is sent
immediately via email. Please edit your user ID and password to something more memorable by selecting ‘edit
account’ at the top of the screen. If you have already created an account but have forgotten your details type
your email address in the ‘Password Help’ to receive an emailed reminder. Full instructions for uploading the
manuscript are provided on the website.

New Submission

Submissions should be made by logging in and selecting the Author Centre and the ‘Click here to Submit a
New Manuscript’ option. Follow the instructions on each page, clicking the ‘Next" button on each screen to
save your work and advance to the next screen. If at any stage you have any questions or require the user
guide, please use the ‘Get Help Now’ button at the top right of every screen. Further help is available through
Korean society for neurotherapy customer support at +82 31 786 3250 or email the editor with your manuscript

as an attachment(s) and write a note to explain why you need to submit via this route.

To upload your files, click on the ‘Browse’ button and locate the file on your computer. Select the designation
of each file (i.e. for review - the main text, tables etc - or for the editor only, which is for the title page and
any other files such as previous reviews or cosely related articles) in the drop down menu next to the browse

button. When you have selected all the files you wish to upload, click the ‘Upload Files’ button.

Review your submission (in both PDF and HTML formats) and then click the Submit button

You may suspend a submission at any point before clicking the Submit button and save it to submit later.
After submission, you will receive a confirmation e-mail. You can also log back into your author centre at any

time to check the status of your manuscript, but not to change it.

Please ensure that you submit editable/source files only (Microsoft Word or HWP 2007 or above) and that your
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document does not include page numbers; the Korean society for neurotherapy system will generate them for

you, and then automatically convert your manuscript to PDF for peer review. All correspondence, including

notification of the Editor’s decision and requests for revisions, will be by email.

If you would like to discuss your paper prior to submission please contact the Editor: journal@kbobath.co.kr,

and if you wish to seek advice on the submission process please contact the Publishing Editor:
journal@kbobath.co.kr

. Journal contributor’s publishing agreement

Before publication, Korean society for neurotherapy requires the author as the rights holder to sign a Journal

Contributor’s Publishing Agreement. Korean society for neurotherapy’s Journal Contributor’s Publishing

Agreement is a exclusive licence agreement which means that the author retains copyright in the work but

grants Korean society for neurotherapy the sole and exclusive right and licence to publish for the full legal

term of copyright. Exceptions may exist where an assignment of copyright is required or preferred by a

proprietor other than Korean society for neurotherapy. In this case copyright in the work will be assigned from

the author to the society.

. Other conventions

5.1

5.2

Informed Consent

Authors are required to ensure that the following guidelines are followed, as recommended by the
International Committee of Medical Journal Editors (“Uniform Requirements for Manuscripts Submitted to
Biomedical Journals”: http://www.icmje.org/urm_full.pdf).

Patients have a right to privacy that should not be infringed without informed consent. Identifying
information, including patients’ names, initials, or hospital numbers, should not be published in written
descriptions, photographs, and pedigrees unless the information is essential for scientific purposes and the
patient (or parent or guardian) gives written informed consent for publication. Informed consent for this
purpose requires that a patient who is identifiable be shown the manuscript to be published.

Complete anonymity is difficult to achieve, however, and informed consent should be obtained if there is
any doubt. For example, masking the eye region in photographs of patients is inadequate protection of
anonymity. If identifying characteristics are altered to protect anonymity, such as in genetic pedigrees,
authors should provide assurance that alterations do not distort scientific meaning and editors should so

note.

When informed consent has been obtained it should be indicated in the submitted article.

Authors should identify individuals who provide writing/administrative assistance, indicate the extent of
assistanceand disclose the funding source for this assistance.

Identifying details should be omitted if they are not essential.

Ethics

When reporting experiments on human subjects, indicate whether the procedures followed were in
accordance with the ethical standards of the responsible committee on human experimentation
(institutional or regional) or with the Declaration of Helsinki 1975, revised Hong Kong 1989. Do not use

patients’ names, initials or hospital numbers, especially in illustrative material. When reporting experiments
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on animals, indicate which guideline/law on the care and use of laboratory animals was followed.

6. Manuscript style

Manuscripts should comply with the following provisions. If incongruity manuscripts on guidelines send back,

and in this case, the manuscript must be received by modifying the back.

6.1

6.2

6.3

6.4
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General Information

(1) Manuscripts was used earlier with 2003 version MS word of HWP, certainly that was written to
providen manuscripts form by Korean society for neurotherapy website. Manuscripts cannot exceed 10
pages except abstract and reference.

(2) Editing the paper: A4 paper is used to download the manuscripts form, use the default values.

(3) If contribute the article written in English was present an English sentence reform certification.

Cover

(1) Title of manuscripts was described Korean and English title. Korean title was described within 30
characters, English title was described within 20 words.

(2) With subtitles, of wood at the end with a colon (©) after displaying the subtitles are described.

(3) English title was described capitalize letters every word except article, preposition and conjunction. If
the primary word was article, primary characters of article described to capitalize, and describing a
case with subtitles, of wood at the end with a colon (:) after displaying the first letter of first word
capitalized, and the rest is all lowercase.

(4) Number of pages, number of tables, figure number, the number of references to be described.

Authors Information and Paper Appearing Agreement

(1) Author’s names and affiliations
Present the authors’ affiliation addresses (where the actual work was done) below the names. Indicate
all affiliations with a lower-case superscript letter immediately after the author’s name and in front of
the appropriate address. Provide the full postal address of each affiliation.

(2) Corresponding author
Clearly indicate who is willing to handle correspondence at all stages of refereeing and publication,
also postpublication. Ensure that telephone and fax numbers are provided in addition to the e-mail
address and the complete postal address.

(3) Before the accepted manuscript is published in an online issue.

Requests to add or remove an author, or to rearrange the author names, must be sent to the Journal
Manager from the corresponding author of the accepted manuscript and must include: (a) the reason
the name should be added or removed, or the author names rearranged and (b) written confirmation
(e-mail, fax, letter) from all authors that they agreed with the addition, removal or rearrangement. In
the case of addition or removal of authors, this includes confirmation from the author being added or
removed. Requests that are not sent by the corresponding author will be forwarded by the Journal
Manager to the corresponding author, who must follow the procedure as described above. Note that:
@ Journal Managers will inform the Journal Editors of any such requests and @ publication of the
accepted manuscript in an online issue is suspended until authorship has been agreed.

Abstract

Abstract should be described English and continuously under subheadings of Purpose, Methods, Results,

and Conclusion, not exceeding 250 words. The abstract should not contain abbreviations or references.

Keywords include more than three. The purpose of these is to increase the likely accessibility of your

paper to potential readers searching the literature. Therefore, ensure keywords are descriptive of the study.
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Refer to a recognised thesaurus of keywords wherever possible.
6.5 Text

(1) Font and paragraph form will accept the downloaded paper form.

(2) Manuscript is in the following order: Introduction, Methods, Results, Discussion, References, tables,
figure and figure description.

(3) Step number of text: I., 1, 1), (1) should be in order.

(4) Description of the equipment used in research on the text is described as follows.

@ Used equipment (Equipment name, manufacturer, country)

® Equipment name and manufacturer in accordance with the manufacturer’s notation can be displayed
in English and Koreans or country should be listed in Koreans.

(5) Study subjects for the experiment in the way of acceptance must be included (except animals).

(6) @ general method cited

o If your citation one: ... It was reported to be (Cohen et al, 1993).
e If more than two citations: ... It was reported to be (Laessoe & Voigt, 2008; Masani et al., 2007)
® When describing a person’s name
e [If the author who is a: Kim, Duncan is ...
o If the author who is 2: Hwang and Lee are, Seitz and Rossini are
® If more than three authors: Park et al, Katz et al without inserting tables and figures in the text of
references should be written in a separate page at the back. The position of tables and figures in
the text should be listed as follows.
e ... Displays the results were found (Table 1) (Table 1, 2) (Table 1, Figure 2).
® ... Results showed (Figure 1) (Figure 1, 2) (Figure 1A) (Figure 1A, 1B)
6.6 References

(1) References must be written to only citations in the text.

(2) Indicate references to the literature in the text by Arabic numerals that consecutively through the paper
in order of their appearance, and the number of references should be limited not more than 15 units
and less than 40.

(3) Write down all of last name of the author, and attaching the initials of first and middle name is written
by capital letters. National literatures also must be written in English.

(4) Cited references should be more than 30% in the literatures within the last 5 years.

(5) Title of journal is written according to abbreviation of Index Medicus. If not have Index Medicus, to fill
in an the whole title of journal.

(6) In article title or book title of reference, the first letter should be written by capital letter, the rest is
written by small letter. The example follows.

@ For a regular journal, reference consist of the author’s name, title of paper, title of journal, year of
publication of journal, volume of journal, number of issue, and first and last page numbers of the
paper. The number of the author is if less than three people write in all, and if more than four
write until three authors. The others followed by “et al”.

For example:

1. Behrman AK, Lawless-Dixon AR, Davis SB et al. Locomotor training progression and outcomes
after incomplete spinal cord injury. Phys Ther. 2005;85(12):1356-71.

2. Ory M, Resnick B, Jordan PJ et al. Screening, safety, and adverse events in physical activity
interventions: collaborative experiences from the behavior change consortium. Ann Behav Med.
2005;Suppl:20-8.
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@ For a book, reference consist of order of the author’s name, title of book, number of edition (first
edition is not list), place of publication, publisher’s name, year of publication of journal, and first
and last page numbers of book.

For example:
3. Kitchen S. Electrotherapy: Evidence-based practice. 11th ed. New York, Churchill Livingstone,
2002:165-86.

® or a chapter in a book
For example:

4. Mark S, Williams T. Review of physical therapy. In: Johnson HS, eds. Exercise and Physiology:
Incidence of disease. New York, Churchill Livingstone, 1996:789-810.

@ For a dissertation
For example:

5. Hong GD. Ipsilateral movement deficits of upper extremity in stroke. Daehan University.
Dissertation of Master’s Degree. 2002.
6. Hong GD. Ipsilateral movement deficits of upper extremity in stroke. Daehan University.

Dissertation of Doctorate Degree. 2002.

(7) At screening, if cited literature is not detected, the editorial board may be requested the author on

relevant reference.

6.7 Acknowledgements: Write if necessary.
6.8 Table and Figure
(1) Number of table and figure should be limited to five.

(2) All tables and figures should be written in English and is fitted with a serial number. Internal formula

3

(€Y
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)

@)

of tables and figures will be ables to use English abbreviation and explanation of abbreviation shoulde
be illustrate at bottom of table or figure. e.g.) If the abbreviation in table is PT, at the bottom of table
is written in PT: physical therapy. Otherwise explanation is used in order the following codes (*, 1 |
FL6 0,9, = T, %) (eg, *p<0.05

The title of table and figure clearly describes the form as clause or phrase, and the first letter of
sentence is written in capital letter. Write the title at the top of the table and a explanation for the
table is described at the bottom. When making a table, thinkness of line use the default value and do
not use vertical line.

In the content of table and figure, the content of the text not will be list duplicate.

Hlustration for the figure make written statement in order to enough to understand without text, and
the first letter of sentence is written in capital letter.

The storage type of a figure is jpg, gif, tif, etc, and printing must be in good condition. Figure is
inserted on the form of storage in paper and indicate in the text by Arabic numberals that run
consecutively through the paper in order of their appearance. If you use more than two figures in
same number, you should be combined into one section that are referred to individually alphabet A,
B, etc. You should be to mark the points of emphasis by using the arrow etc so that the content of
figure and picture can be easily understood. Record the method of staining and proportion in
photomicrograph.

When publish paper, figure is grey color, but if you want to color figure, additional cost shall be

borne by the author.

(8) The capacity of the entire paper, including figure, shall not exceed 5 megabyte.



