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Introduction

Address for correspondence Redha Alwan Hasan Alhashimi, MB ChB,
FIBMS, Department of Family Medicine, Misan University, Faculty of
Medicine, Amarah City, Misan 62001, Iraq
(e-mail: ahmedsalihdr2008@yahoo.com).

Purpose This study aims to identify the prevalence of frozen shoulder (FS) among
diabetic patients and its relation to demographic features.

Methods This observational study of 216 patients randomly included those with
diabetes mellitus (DM) attending the Misan®® Rheumatology and Medical Rehabilita-
tion Department at Al-Sadder Teaching Hospital in Misan Province of Iraq and was
conducted during the period from April 2014 to March 2015. Detailed medical histories
were taken from patients and scratch test and hemoglobin A;c were used in diagnostic
procedure to confirm diagnosis of FS and DM, respectively.

Results The occurrence rate of FS was 11.5% among patients, with a higher
prevalence in females versus males. The most commonly afflicted age grouped was
60 to 70 years old at 33.3%. Dominant shoulder was more commonly affected than
nondominant one. DM presented in large number of patients with FS with a prevalence
of 90.3% of cases. The onset of FS in patients with DM was most common within the
chronic phase of the disease at 32.3 and 33.8% for durations of 1 to 5 and 5 to 10 years,
respectively.

Conclusion There is a strong association between DM and FS. Females were more
commonly affected than males. Aging increased shoulder disorder distribution with
dominant side being mostly affected. Chronic and noncontrolling diabetic patients
were more commonly affected.

Level of Evidence This is a Level Ill, analytical, observational study.

may reduce the risk of long-term chronic disability of the
shoulder as well as other complications.®” Some authors

Frozen shoulder (FS) is a disabling and sometimes severely
painful shoulder condition that is commonly managed in a
primary care setting.' Patients with diabetes mellitus (DM)
have a high risk of developing pain or other symptoms from
their shoulders."! Patients are often diagnosed with DM
years after its onset,”> which has led some authors to
conclude that this diagnostic delay, which is associated
with a long period of poor glycemic control, may influence
the risk of acquiring a musculoskeletal disorder of the
shoulder.>* The accepted theory is that high blood glucose
levels cause excessive glycosylation.” Early diagnosis of DM
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have reported an association with duration and disease
control (as measured by hemoglobin A1C[HbA;c] and
fasting glucose)® while others did not repeat these
findings.>™""

Clinically, patients’ first experience is a phase of pain, which
progresses into a freezing phase when glenohumeral motion is
lost, followed by a thawing phase in which pain gradually
subsides and most of the lost motion returns.’? In the freezing
phase, the patient often compensates for decreased gleno-
humeral motion by increased scapulothoracic motion and
thus masking the limitations in motion.'>'4
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The aim of this study was to identify and evaluate some
demographic features of FS patients and to look into the
prevalence of FS among diabetic patients and its relation to
that features. The hypothesis of the study was that there is a
strong association between FS and DM and with specific
demographic features.

Methods

This observational study of 216 patients randomly included
those with DM attending the Misan Rheumatology and Med-
ical Rehabilitation Department at Al-Sadder Teaching Hospital
in the Misan Province, Iraq. It was conducted during the period
from April 2014 to March 2015. All patients routinely attended
to the hospital for either treatment, screening, evaluation, and/
or follow-up as frequently visiting. All patients gave their
written consent before taking part in the study.

Detailed descriptive data were taken from patients,
including age, gender, affected side, dominance, body mass
index (BMI), DM duration, FS onset, and any other advanced
medical diseases or history of joint problems or trauma.

Scratch test was used to diagnose FS by instructing a
patient to scratch his medial side of the opposite scapula in
three-step direction: from above the same side, from above
and across the neck, and lastly from below, and patients
unable to complete any of these steps? (i.e., with limitation
in all directions of movements), with 50% limitation of
movement including active and passive external rotation
of the involved shoulder in comparison to the other shoulder,
or > 30° limitation in movement in cases of bilateral FS.

Diagnosis of DM was confirmed by analysis of HbA;c, which
was measured for all patients by Hbelectrophoresis using an
Hb-variant device with 1 mL of blood with ethylenediamine-
tetraacetic acid. According to World Health Organization
(WHO) criteria for controlling DM, the HbA;¢ level should
be < 7%.> An HbA,c level above 6.5%, or > 48 mmol/mol
according to the International Federation of Clinical Chemistry
standard (IFCC), was set as the cutoff point for diagnosing DM.
Patients with an HbA; ¢ level above 6.0% (IFCC >42 mmol/mol)
were defined as having a high risk of developing DM."?

Patients with slow onset of shoulder pain, unable to com-
plete any of the steps of the scratch test, were included in the
study. Patients with all other potential causes of FS other than
DM were excluded (i.e., history or local trauma, stroke,
advanced pulmonary diseases, advanced cardiovascular dis-
eases, thyroid diseases, and Parkinson’s diseases, presence of
other coexisting pathology such as glenohumeral osteoarthri-
tis, rotator cuff pathology, calcifying tendinitis, post-surgical
stiffness).'® Other causes of shoulder pain and stiffness were
ruled out by X-rays and magnetic resonance imaging,”‘19

Descriptive data were analyzed using standard deviation,
standard error, mean, and confidence interval at 95%.

Results

The rate of occurrence was 11.5%, with 216 individuals
suffering from shoulder disorder out of 1,884 patients
attending to the Misan Rheumatology and Medical Rehabi-
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Table 1 Prevalence of frozen shoulder in relation to age

Age (years)? N %
<30 6 2.8
31-40 12 5.5
41-50 51 23.6
51-60 60 27.8
61-70 72 33.3
71-80 12 5.6
>80 3 1.4
Total 216 100

Abbreviations: Cl, confidence interval; SD, standard deviation; SE,
standard error.
®Mean = 30.9; SD = 29.0; SE = 7.75; 95% Cl = 4.0-57.7.

litation Department at Al-Sadder Teaching Hospital in Misan.
Females were more commonly afflicted than males at a 3:2
ratio (126:90). Regarding age, the most common rate of
occurrence was between 60 and 70 years old at 33.3%, and
lowest in the age group above 80 years at 1.4% (=Table 1).

The right side most commonly exhibited shoulder joint
disorder at 73.6%, while the left side presented with 26.4%.
The frequency in the dominant joints (81.9%) was higher
than within nondominant (18.1%).

The diabetic patients represented a majority in the sample
population (195 patients, 90.3%). Regarding the prevalence
of FS according to the duration of DM, the highest frequencies
were observed within the chronic phase of the disease at 32.3
and 33.8% for durations of 1 to 5 and 5 to 10 years, respec-
tively (=Table 2). A normal distribution was observed for
prevalence of FS according to BMI (~Table 3).

Discussion

Regarding most events obtained during analytical proces-
sing, shoulder disorders represent a high percentage of joint
problems in rheumatology despite it being a nonbearing
weight joint. Particularly, FS represented 11.5% of all patients
that attended this branch of the hospital. Months or years did

Table 2 Prevalence of frozen shoulder according to the duration
of DM

Duration of DM (years)® N %
<1 3 1.5
1-5 63 32.3
5-10 66 33.8
10-15 42 21.5
15-20 15 7.7
>20 6 3.1
Total 195 100

Abbreviations: Cl, confidence interval; DM diabetes mellitus; SD, stan-
dard deviation; SE, standard error.
“Mean = 32.5; SD = 28.4; SE = 8.19; 95% Cl = 9.8-55.2.
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Table 3 Prevalence of frozen shoulder in relation to BMI

BMI (kg/m?)? N %
20-22 0 0
22-24 18 8.3
24-26 44 20.4
26-28 50 23.1
28-30 20 9.3
30-32 36 16.7
32-34 24 11.1
34-36 18 8.3
36-38 6 2.8
Total 216 100

Abbreviations: BMI, body mass index; Cl, confidence interval; SD,
standard deviation; SE, standard error.
Mean = 24; SD = 16.6; SE = 3.92; 95% Cl = 13.1-34.8.

not affect the occurrence rate of shoulder disorder presenta-
tion. According to the methods used in the diagnosis of FS,
the scratch test was reported having high sensitivity and
specificity in the diagnosis of FS.213:20:21

In the present study, FS affected women more than men and
the age groups of the fifth, sixth, and seventh decades at 23.6,
27.8,and 33.3%, respectively. The explanation might be that the
patients analyzed in our sample were users of the public health
system. As these patients are generally from low socioeco-
nomic levels, one can assume that they may have less control
over their conditions, which could justify the high prevalence
rate. Arkkila and Gautier demonstrated that the greater pre-
valence of shoulder involvement in females and the elderly can
be explained by the association between old age and adhesive
capsulitis.” The preponderance of shoulder complaints in
females’ patients was also noted by Laslett et al and Cagliero
et al>* Because human collagen undergoes progressive
changes with age that are characterized by changes in color
(yellowing), insolubilization, and resistance to digestion by
proteolytic enzymes, these age-related changes are accelerated
with time.? FS was also more common in the dominant side,
probably due to increased levels of exercises and usage.'>'*

About 90.3% of FS patients in the present study were
diabetic, which in the most chronic phase of disease was
32.3 and 33.8% for durations of 1 to 5 and 5 to 10 years of
diagnosis, respectively. Diabetes plays an important role in the
affected musculoskeletal system, as it is a systematic disease
and a secondary cause of FS in a variety of ways; the metabolic
perturbations in diabetes (e.g., glycosylation of proteins, micro-
vascular abnormalities, damage to blood vessels and nerves,
and collagen accumulation in skin and periarticular structures)
result in changes in connective tissue.?’ Approximately 10 to
30% of individuals with DM develop adhesive capsulitis and are
usually less responsive to treatment.?*° Limited joint mobility,
which is common for most patients with shoulder symptoms,
normally only occurs after years with high glucose levels, which
might explain why there was a high prevalence of patients with
diagnosed diabetes.” Therefore, it is of great importance to be

aware of the higher observed prevalence of diabetes within the
treatment of patients with shoulder symptoms and to recom-
mend the implementation of standard testing for diabetes of all
of these patients.

In DM, shoulder problems have been described as the
most disabling manifestation of musculoskeletal disorders.?’
Its mechanism is known to be persistently high levels of
glucose that lead to accumulation of advanced glycosylation
end products, which form cross-links with collagen, making
it inelastic and more subject to degenerative processes.?%22
It is estimated that a diabetic patient has at least twice the
amount of this type of human collagen than the nondiabetic
population of a similar age, and undergo progressive changes
affected joint elasticity®.2°

There are some limitations in this study. Indeed, the study
design is of limited value to infer the results to the general
population. Therefore, results reflect only area of study, not
all regions or other countries.

In conclusion, FS is one of the most common musculoske-
letal system dysfunctions. Female suffered more of this pro-
blem and old age altered the shoulder disorder distribution in
the population. Right and dominant sides were mostly affected
by this disorder?. There is a strong association between DM
and FS and early diagnosis of FS aids in future management.
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2. Specify where you are going to store the digital ID — select New PKCS#12 digital ID file (PKCS#12 is

more secure since it requires you to enter your password each time that you digitally sign a document),
and click Next.

Add Digital ID X

‘where would you like to store your self-signed digital ID?

Creates a new password pratected digital ID File that uses the standard PKCS#12 Format. This
common digital 1D file Format is supported by most security software applications, including major
web browsers, PKCS#12 files have a .pFx or .p12 file extension,

() Windows Cettificate Store

four digital ID will be stored in the Windows Certificate Store where it will also be available to other
windows applications, The digital ID will be protected by your Windows login,

<tk | o> |
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Digital Signature

3. First click on the Enable Unicode Support box. Type in your personal information (name,
organization unit, organization name and e-mail address, country) in all fields and click Next.

Add Digital ID

Enter your identity information to be used when generating the self-signed certificate.

ASCIT Unicode
Mamme {e.g. John Smith): lTom Thieme iTom Thieme
Organizational Unit: 1xy2 jxyz
Organization Marme: ]xyz {xyz
Emnail &ddress:  |tomthieme@neyz.de

T
Country/Region: |{8/=8

Enable Unicode Support

Key Algarithm: | 1024-bit RSA vl

Use digital ID for: I Digital Signatures and Data Encryption w i

< Back ][ Mext = ]

4. Enter a file location and password for your new ID file - either use the default location or enter a
different location if you prefer, create and enter password into both password fields, then click Finish.

Add Digital ID 3

Enter a file location and password for your new digital ID file. You will need the password when you use
the digital ID to sign or decrypt documents. You should make a note of the file location so that you can

copy this file for backup or other purposes. You can later change options for this file using the Security
Settings dialog.

File Name:

+d SettingsToby Reeve\Application Data\Adobe \Acrobat| 10, 0\Security TomThieme, pfx Browse...

Password:

]xxxxxxxx

I e

Confirm Password:

—

=) (o)
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Open Access Publishing — Author Information

Open Access (OA) means free reading and use of scientific literature and related content via the Internet.

1. OA Publishing at Thieme

There are two main ways to publish OA articles: “gold” and “green.”

Gold OA means that immediately upon publication your article will be made free to read via the Internet with additional
usage rights. In return for this instant and global dissemination and availability of your article, an Article Publication
Charge (APC) is paid either by yourself as the author or by your institution or funding organization.

Green OA means that after 12 months you may self-archive the accepted manuscript. You may not use the final published
version, but you may deposit your publication as the accepted manuscript in institutional online repositories.

Thieme offers authors the choice by providing both gold and green OA options, with the preference for gold as it provides
immediate access to the edited, published version of your article with well-defined reuse rights under a sustainable
financial model.

2. General Information — Thieme Open

The Thieme Publishing Group is one of the market-leaders for scientific information and services in medicine and
chemistry. Since the end of 2013, we have offered authors an OA publication service called Thieme Open,
http:/|open.thieme.com.

This OA service includes rigorous peer-review, professional in-house editorial services, fast publication times, and
worldwide access via Thieme’s electronic journals, https:[/www.thieme.de[en[thieme-connect/home-3939.htm.

It also includes reference linking and long-term archiving, distribution, including the Digital Object Identifier (DOI), as well
as entry into PubMed Central and indexing in OA-relevant search engines.

Our services for the Thieme OA authors:

1. Publish under a gold OA model in our suite of gold OA journals or choose from one of our more than 150 classic
journals that also offer you an OA option. Transfer your copyright and declare no conflict of interest electronically
by signing the Copyright Transfer Agreement and Conflict of Interest forms.

2. Be certain that your OA manuscript will enjoy the same high-quality standards of peer-review and superior
production services as you enjoy in all our journals.

3. Post the final version of your article immediately onto any repository if published under the gold OA option.
4. Deposit the final published version of your article immediately as a PDF on your personal homepage.

5. Protect your rights as an author when you publish your article under a
“CC-BY-NC-ND license.” Information at: https:|[creativecommons.org

6. Be compliant with requirements, mandates, and policies of funders such as NIH, OSTP, Horizon 2020, DFG, and
RCUK. For details see: http:|Jwww.sherpa.ac.uk/romeo[search.php

7. Be assured that your work will be archived long-term at archiving services such as CLOCKSS or Portico.

8. Be assured that your paper is discovered on major search engines and indexing services such as PubMed Central,
Directory of Open Access Journals (DOA]), and Scopus.

October 2015

& Thieme



http://www.thieme.de/de/autorenlounge/fuer-zeitschriftenautoren-1789.htm

http://open.thieme.com

https://www.thieme.de/en/thieme-connect/home-3939.htm

https://creativecommons.org

http://www.sherpa.ac.uk/romeo/search.php

http://www.thieme.de/de/autorenlounge/magazin-1784.htm



October 2015

Page 2 Open Access Publishing — Author Information

3. Why is Open Access important for you?

OAis an additional publication service among the services and products that are provided by the Thieme Publishing
Group.

The most important reasons to publish OA are the immediate, global access, and sharing via the citable version of an
article. This means a high visibility leading to a potentially higher usage, more citations, and a higher impact of your article
by extended search ability and discoverability. Your article quickly gains wide scientific impact. These play an increasing
role if you, your project, and the publication of your results and data are publicly funded. Please find a glossary of
bibliometrics at: http://www.bibliothek.kit.edu/cms|english/bibliometrics-glossary.php

Maintaining a high-level quality standard undergoing a rigorous peer-review process by international and leading
specialists, Thieme OA articles are published quickly and may include multi-media enhancements. Furthermore, your
OA publication meets equivalent funder mandates, requirements, and policies.

The advantages of publishing OA in summary:

Available
for everybody

— @
& B
Comply with

funding requirements Higher visibility
and citations

==

Rapid online publication
Higher impact

a§ and readership

Retain copyright

4. What does this mean for you?
What you should be considering before the transfer of your copy- and usage rights:

Your position as the copyright holder

As copyright holder you own exclusive rights on usage and re-usage of your work by third parties. The type and level of
protection of copyrights and licenses vary between countries.
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The Rights Transfer — your rights as an author
When you decide to publish with Thieme, we kindly ask you to assign your copyright to us as your publisher.

OA licenses permit the copyright owner and holder to grant and impose conditions on the reuse of the content. By using a
Creative Commons License you agree to a partial disclaimer of your rights as a copyright holder. You renounce irrevocably
parts of your copyright and agree to the dissemination of your content to third parties free of charge.

Please find below further information about the CC-licenses and their acceptance by authors:
On the CC website: https:|[wiki.creativecommons.org/Considerations_for_licensors_and_licensees
About the acceptance by authors: Scholarlykitchen-acceptance authors-licenses

CC-BY-NC-ND license license enjoys the highest acceptance among authors, the CC-BY license the lowest.

5. CC-BY-NC-ND

To abide by and fully comply with our responsibility as publisher of your scientific work and record, Thieme publishes
your OA paper under the most recent CC-BY-NC-ND license:

@. TETETE CC-BY-NC-ND (Attribution-Noncommercial-No Derivatives)

Users may share, copy, and redistribute the material in any medium or format under the following conditions:

Attribution — user must give appropriate credit, provide a link to the license, and indicate if changes were made.
User may do so in any reasonable manner, but not in any way that suggests the licensor endorses the user or her/
his use.

Noncommercial — user may not use the material for commercial purposes.

No Derivatives — if user remixes, transforms, or builds upon the material, the user may not distribute the modified
material.

No additional restrictions — user may not apply legal terms or technological measures that legally restrict others
from doing anything the license permits.

Thieme’s default license is CC-BY-NC-ND. However, in case of a funder requiring it, you as the
author may select another license and we will arrange your publication accordingly.

Please find the relevant information on the submission page of the journal of your choice, as well as on our
Copyright Transfer Agreements.

Should you have any questions or would like more information, please visit our Open Access page:
http:/|open.thieme.com|de|web|19/faq

Or contact us:
For authors: the editorial team of your journal or thiemeopen@thieme.de
For institutions: frauke.ralf@thieme.de

For funders: frauke.ralf@thieme.de
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