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AIMS AND SCOPE
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Bezmialem Science is an independent, unbiased, international
online journal that publishes articles in all branches of medicine
in accordance with the double-blind peer-review process.
The print version of the journal is not available and it is only
accessible at www.bezmialemscience.org. The manuscripts
published on this web page can be read free of charge and files
can be downloaded in PDF format. Four issues are released per
year, in January, April, July and October. Publication language is
Turkish and English.

Bezmialem Science indexed in Science-Emerging Sources
Citation Index, TUBITAK ULAKBIM TR Index, EBSCO, Cinahl,
CiteFactor, TurkMedline, Tirk Atif Dizini, idealOnline, ROOT
INDEXING, J-Gate, EuroPub, DOAJ, Hinari, GOALI, ARDI, OARE,
AGORA, ProQuest, CABI.

The target population of this journal includes medical
academicians, specialists, assistants, and medical students. The
aim of the journal is to publish high-ranking original researches
in basic and clinical sciences, reviews covering contemporary
literature about medical education and practice, reports of rare
cases, and manuscripts that would contribute to continuous
medical education.

Management of the editorial processes and pursued ethical
policies are in accordance with the criteria of International
Committee of Medical Journal Editors (ICMJE), World Association
of Medical Editors (WAME), Council of Science Editors (CSE),
European Association of Science Editors (EASE) and Committee
on Publication Ethics (COPE).

Open Access Policy

This journal provides immediate open access to its content on
the principle that making research freely available to the public
supports a greater global exchange of knowledge.

Open Access Policy is based on the rules of the
Budapest Open Access Initiative (BOAI) http://www.
budapestopenaccessinitiative.org/. By “open access” to peer-
reviewed research literature, we mean its free availability on the
public internet, permitting any users to read, download, copy,
distribute, print, search, or link to the full texts of these articles,
crawl them for indexing, pass them as data to software, or use

them for any other lawful purpose, without financial, legal, or
technical barriers other than those inseparable from gaining
access to the internet itself. The only constraint on reproduction
and distribution, and the only role for copyright in this domain,
should be to give authors control over the integrity of their work
and the right to be properly acknowledged and cited.

All manuscripts should be submitted over the web page at www.
bezmialemscience.org. Instructions for authors, technical issues,
and other necessary forms can be accessed over this web page.
Authors are responsible for all content of the manuscripts.

Allexpenses of the Bezmialem Science are covered by Bezmialem
Vakif University. Advertisements are welcomed for publication
on the web page and all applications in this respect should be
made to Galenos.

Bezmialem Vakif University owns the royalty and national
and international copyright of all content published in the
journal. Other than providing reference to scientific material,
permission should be obtained from Bezmialem Vakif University
for electronic submission, printing, distribution, any kind of
reproduction and reutilization of the materials in electronic
format or as printed media.
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INSTRUCTIONS TO AUTHORS
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The journal Bezmialem Science is an international periodical
published in electronic format in accordance with the principles
of independent, unbiased, and double-blinded peer-review. Four
issues are published per year, in January, April, July and October.

The print version of the journal is not available and it is only
accessible at www.bezmialemscience.org. The manuscripts on
this web page are accessible free of charge and full text PDF files
can be downloaded.

Authors should submit manuscripts only to the web page at www.
bezmialemscience.org. Manuscripts sent by other means will not
be evaluated. Full text of the manuscripts may be in Turkish orin
English.

The title, abstract and Keywords in every manuscript should
be written both in Turkish and English. However, manuscripts
submitted by foreign authors outside of Turkey do not necessarily
include Turkish title, abstract and keywords.

Preliminary conditions for the approval of the manuscripts
include being original, having a high scientific value and having
high citation potential.

Submitted manuscripts should not have been presented or
published elsewhere in electronic or printed format. A statement
should be included for previous submission to and rejection by
another journal. Relaying previous reviewer evaluation reports
would accelerate the evaluation process. Name, date and place
of the event must be specified if the study has been previously
presented at a meeting.

The authors transfer all copyrights of the manuscript relevant
to the national and international regulations to the journal as
of evaluation process. Copyright Transfer Form signed by all
authors should be submitted to the journal while uploading the
manuscript through submission system. All financial liability and
legal responsibility associated with the copyright of the contained
text, table, figure, picture, and all other sorts of content protected
by national and international laws belong to the author.

Author Contribution Form should be completed by the
corresponding author in order to protect authors’ rights and
avoid ghost and honorary authorship issues.

All kinds of aids and support received from persons and
institutions should be declared and ICMJE Uniform Disclosure
Form for Potential Conflicts of Interest should be completed to
clarify conflicts of interest issues.

The format of the manuscripts must conform to the journals
instructions and to the standards of ICMJE-Recommendations for
the Conduct, Reporting, Editing and Publication of Scholarly Work
in Medical Journals (updated in December 2016 -http://www.
icmje.org/icmje-recommendations.pdf) and the presentation of
the content must be in accordance with appropriate international

guidelines. CONSORT should be used for the reporting of
randomized trials, STROBE for observational studies, STARD
for diagnostic studies, PRISMA for systematic reviews and
meta-analyses, ARRIVE for animal studies, Care for case reports
and TREND for non-randomized behavior and public health
intervention studies.

Ethics committee report prepared in accordance with "WMA
Declaration of Helsinki-Ethical Principles for Medical Research
Involving Human Subjects” and “Guide for the Care and Use of
Laboratory Animals” is required for experimental and clinical
studies, drug investigations and some case reports. The authors
may be asked to submit ethics committee report or a substitute
official report, if deemed necessary. In papers reporting the
results of experimental studies, after explaining in detail all
procedures that the volunteer subjects and patients underwent,
a statement should be included in the text indicating that all
subjects provided consent for the study. In animal studies, it
should be clearly specified how the pain or discomfort has been
relieved. Informed consents, name of the ethics committee, issue
number and date of the approval document should be written in
the Methods section of the main document.

All manuscripts are subject to preliminary evaluation by the
Editors. The manuscripts are reviewed for possible plagiarism,
replication and duplicated publication during this process. Our
journal will impose sanctions in accordance with the guidelines
of Committee on Publication Ethics (COPE) in conditions where
such non-ethical issues may arise. Subsequently, manuscripts are
forwarded to at least 2 independent referees for double-blinded
peer-review. The reviewers are selected among independent
experts with international publications and citations on the
subject of the manuscript. Research articles, systematic reviews
and meta-analyses are also evaluated by a statistician. Authors are
deemed to have accepted that required revisions are to be made
by the Editors provided that this will not make a comprehensive
change in the original document.

Upon approval of the manuscript for publication, requests of
addition to or removal from the author list or order change will
not be accepted.

The manuscripts should be prepared with Microsoft Office Word
and should comply with the following specifications.

Title Page

For each type of manuscript, title page should be uploaded
through online submission system as a separate Microsoft Word
documentthatincludes Turkish and English title of the manuscript,
names of the authors and latest academic degrees, name of the
department and institution, city, and country. If the study has
been conducted in more than one center, affiliation of each
author must be specified using symbols. Correspondence address
should include name of the corresponding author, postal address,
e-mail address, phone and fax numbers. Name, date and place of
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the meeting must be specified if the study has been presented in
a previous meeting. Disclosure of Conflict of Interest, Disclosure
of Institutional and Financial Support, Author Contribution and
Acknowledgments should be included in this page.

Original Research: Abstract should be written in Turkish and
English, and be structured with Objective, Methods, Results and
Conclusion sections. Abstract should not exceed 250 words.
Keywords must conform to Medical Subject Headings (MeSH)
terms prepared by National Library of Medicine (NLM) and contain
minimum 3 and maximum 6 items; keywords should be written
in Turkish and English just below the abstract. Main text should
contain Introduction, Methods, Results, Discussion, Limitations
of the Study, Conclusion, References, Tables, Figures and Images,
and should be limited to 5000 words excluding references.
References not exceeding 50 would be acceptable.

Statistical analyses must be conducted in accordance with the
international statistical reporting standards (Altman DG, Gore SM,
Gardner MJ, Pocock SJ. Statistical guidelines for contributors to
medical journals.Br Med J 1983: 7; 1489-93). Statistical analyses
should be written as a subheading under the Methods section
and statistical software must certainly be specified. Data must be
expressed as mean+standard deviation when parametric tests are
used to compare continuous variables. Data must be expressed
as median (minimum-maximum) and percentiles (25th and 75th
percentiles) when nonparametric tests are used. In advanced and
complicated statistical analyses, relative risk (RR), odds ratio (OR)
and hazard ratio (HR) must be supported by confidence intervals
(Cl) and p values.

Editorial Comments: Editorial comments aim at providing brief
critical commentary by the reviewers having expertise or with
high reputation on the topic of the research article published
in the journal. Authors are selected and invited by the journal.
Abstract, Keywords, Tables, Figures, Images and other media are
not included. Main text should not include subheadings and be
limited to maximum 1500 words; references should be limited to
15.

Review: Reviews which are prepared by authors who have
extensive knowledge on a particular field and whose scientific
background has been translated into high volume of publication
and higher citation potential are taken under review. The authors
may be invited by the journal. Reviews should be describing,
discussing and evaluating the current level of knowledge or topic
used in the clinical practice and should guide future studies. The
manuscript contains unstructured abstract not exceeding 250
words. The manuscript should include minimum 3 and maximum
6 keywords which conform to Medical Subject Headings (MeSH)
terms prepared by National Library of Medicine (NLM). Main text
should contain Introduction, Clinical and Research Consequences
and Conclusion sections. Main text should not exceed 5000 words
and the references should be limited to 50.

The originality of the visual media contained in the reviews should
be confirmed by submitting a letter to the journal. The original
versions of the printed or electronic copies of the images adapted
from a published source should be cited properly and the written
permission obtained from the copyright holder (publisher, journal
or authors) should be forwarded to the journal.

Case Report: There is limited space for case reports in the
journal and reports on rare cases or conditions that constitute
challenges in the diagnosis and treatment, those offering new
therapies or revealing knowledge not included in the books,
and interesting and educative case reports are accepted for
publication. The abstract should be unstructured and should not
exceed 250 words. The manuscript should include minimum 3
and maximum 6 keywords which conform to Medical Subject
Headings (MeSH) terms prepared by National Library of
Medicine (NLM). The text should include Introduction, Case
Report, Discussion, Conclusion, References, Tables, Figures and
Images sections, and should be limited to 700 words. References
should be limited to 10.

Letter to the Editor: Includes manuscripts discussing important
parts, overlooked aspects or lacking parts of a previously
published article. Articles on the subjects within the scope of
the journal that might attract the readers’ attention, particularly
educative cases can also be submitted in the form of “Letter to
the Editor”. Readers can also present their comments on the
published manuscripts in the form of “Letter to the Editor”.
Abstract, Keywords, Tables, Figures, Images and other media are
not included. The text should be unstructured and should not
exceed 500 words; references are limited to 5. Volume, year, issue,
page numbers, and title of the manuscript being commented on,
as well as the name of the authors should be clearly specified,
should be listed in the references and cited within the text.

Images in Clinical Practices: Our journal accepts original high
quality images related to the cases which we have come across in
clinical practices, that cites the importance or infrequency of the
topic, makes the visual quality stand out and present important
information that should be shared in academic platforms. Titles of
the images should not exceed 10 words and should be provided
both in English and Turkish. Images can be signed by no more
than 3 authors. Figure legends are limited to 200 words and the
number of figures are limited to 3. Video submissions will not be
considered.

Special Considerations
Names of the corresponding author and other authors,
affiliations, and other information on the study centers should
not be included in any part of the manuscript or images in order
to allow double-blinded peer-review. Such information should be
uploaded to the relevant section of the online submission system
and separately added to the title page.




TiT 01y,
(ooon @A Alonna|

BEZMIALEM

VAKIF UNIVERSITY
1845

INSTRUCTIONS TO AUTHORS

BEZMIALEM science

All tables, figures, graphs and other visual media must be
numbered in order of citation within the text and must not
disclose the names of the patients, doctors or institutions.
Tables must be prepared in a Microsoft Office Word document
using “Insert Table” command and be placed at the end of the
references section in the main document. Tables should not be
submitted in JPEG, TIFF or other visual formats. In microscopic
images, magnification and staining techniques must be specified
in addition to figure captions. All images should be in high
resolution with minimum 300 dpi. Lines in the graphs must be in
adequate thickness. Therefore, loss of details would be minimal
if reduction is needed during press. Width must be 9 cm or 18
cm. It would be more appropriate if the drawings are prepared
by the professionals. Gray color should be avoided. Abbreviations
must be explained in alphabetical order at the bottom. Roman
numerals should be avoided while numbering the Tables and
Figures, or while citing the tables in the text. Decimal pointsin the
text, tables and figures should be separated by comma in Turkish
sections and by dots in English sections. Particularly, tables should
be explanatory for the text and should not duplicate the data
given in the text.

Pharmaceuticals should be specified with their generic names,
and medical products and devices should be identified with brand
name and company name, city and country.

References

References should be numbered in the order they are cited.
Only published data or manuscripts accepted for publication and
recent data should be included. Inaccessible data sources and
those not indexed in any database should be omitted. Titles of
journals should be abbreviated in accordance with Index Medicus-
NLM Style (Patrias K. Citing medicine: the NLM style guide for
authors, editors, and publishers [Internet]. 2nd ed. Wendling DL,
technical editor. Bethesda (MD): National Library of Medicine
(US); 2007 - [updated 2011 Sep 15; cited Year Month Day] (http://
www.nlm.nih.gov/citingmedicine). All authors should be listed if
an article has six or less authors; if an article has more than six
authors, first six authors are listed and the rest is represented
by “ve ark.” in Turkish articles and by “et al.” in English articles.
Reference format and punctuation should be as in the following
examples.

Journal: Muller C, Buttner HJ, Peterson J, Roskomun H. A
randomized comparison of clopidogrel and aspirin versus ticlopidine
and aspirin after placement of coronary artery stents. Circulation
2000; 101: 590-3.

Book Section: Sherry S. Detection of thrombi. In: Strauss HE, Pitt
B, James AE, editors. Cardiovascular Medicine.St Louis: Mosby;
1974.p.273-85.

Books with Single Author: Cohn PF. Silent myocardial ischemia
and infarction. 3rd ed. New York: Marcel Dekker; 1993.

Editor(s) as author: Norman IJ, Redfern SJ, editors. Mental health
care for elderly people. New York: Churchill Livingstone; 1996.

Conference Proceedings: Bengisson S. Sothemin BG.
Enforcement of data protection, privacy and security in medical
informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O,
editors. MEDINFO 92. Proceedings of the 7th World Congress
on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992.p.1561-5.

Scientific or Technical Report: Smith P. Golladay K. Payment for
durable medical equipment billed during skilled nursing facility
stays. Final report. Dallas (TX) Dept. of Health and Human Services
(US). Office of Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Thesis: Kaplan SI. Post-hospital home health care: the elderly
access and utilization (dissertation). St. Louis (MO): Washington
Univ. 1995.

Manuscripts accepted for publication, not published yet:
Leshner Al. Molecular mechanisms of cocaine addiction. N Engl J
Med In press 1997.

Epub ahead of print Articles: Aksu HU, Ertirk M, GUl M, Uslu
N. Successful treatment of a patient with pulmonary embolism
and biatrial thrombus. Anadolu Kardiyol Derg 2012 Dec 26. doi:
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Manuscripts published in electronic format: Morse SS. Factors
in the emergence of infectious diseases. Emerg Infect Dis (serial
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EDITORIAL

Dear readers,

We are happy to welcome you again in a new issue. With the summer, the relief seen all over the world and the slowdown of the pandemic
provided some relief in our country. Even though we did not start our face-to-face meetings fully and our masks were still on, even the feeling
of getting closer to normal was good for all of us. The efforts of our Ministry of Health in the supply of the last vaccine have relieved us and we
hope that towards the autumn most of our citizens will be vaccinated and we will spend this winter more comfortably. | would like to express
my gratitude once again to all our editors, referees and you, our esteemed authors, for the accepted articles and published issues and the point
our journal has reached.

We experience the difficulties and advantages of publishing a multi-disciplinary journal together. While the difficult part is to create a balanced
issue and to make the branch distribution balanced, | can state that the advantage is the arrival of a large number of articles. We know that every
article requires a lot of effort, but we are suffering from not being able to accommodate all articles, and we expect you to understand that our
rejection rate is high.

I would like to share with you two developments that make us happy. In addition to our entry into new indexes, we are happy that our citation
rates have increased recently. We look forward to your support in this regard.

In this issue, we present many good articles to you. Our eye-catching articles are as follows: “Generation of Bone Tissue Using Adipose Tissue-
derived Stem Cells” by Gineren et al,, “A Novel High-performance Liquid Chromatography Method with Fluorescence Detection for the
Quantification of Roflumilast in Tablet Formulations” by Mehdizade et al., “Evaluation the Early Effects of Compression Stockings on Patient
Satisfaction in Acute Proximal Deep Vein Thrombosis” by Kocaaslan et al., “High-performance Liquid Chromatography Analysis of Nebivolol
and Amlodipine and Some Related Compounds in Synthetic Mixture” by Onal et al., and “Perceived Sources and Levels of Stress Among Turkish
Dental Students: A Multi-centre Study”by Demirci et al.

We also chose the cover art of this issue from the study of Glneren E. et al. which was titled “Generation of Bone Tissue Using Adipose Tissue-
derived Stem Cells”. The subject of “tissue engineering”, which is one of the important preoccupations of today’s medicine, is actually one of the
important health fields of the future. This will not only be the pinnacle of humanity’s developments in the field of health, but will also attract
attention in the future as a commercial investment with great potential of economic return. | present to the attention of our readers this study
with the theme of the effect of own adipose tissue-derived stem cells on bone tissue healing, carried out by a team at Bezmialem Vakif University
in our Experimental Research Department.

Dear Readers,

Science is an endless ocean and we scientists are like fishermen navigating this ocean. The contributions of each of you will be instrumental in
the discovery of new horizons in this ocean. While we are happy to see great progress in the scientific field in our country, it is important that
our work is in university-industry cooperation areas that contribute to daily life and create added value. For this reason, | would like to emphasize
once again that your experimental and clinical studies, which we believe will create added value, are a priority for us.

See you in our next issue with a richer content, everything you get your heart desires.

Best regards,

Prof. Dr. Adem AKCAKAYA
Editor-in-chief
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Which Patient with Reflux Should Undergo Surgery?

Hangi Refli Hastasi Ameliyat Olmali?

b Adem AKCAKAYA

Bezmialem Vakif University Faculty of Medicine, Department of General Surgery, Istanbul, Turkey

Dear Readers,

In this article, I will talk about reflux disease, its symptoms,
diagnosis, treatment methods and which patients should be
treated with surgery.

Gastroesophageal reflux disease (GERD) is a common disease
in developed and developing societies (1,2). Reflux disease is the
reflux of acidic stomach contents into the esophagus. Sometimes,
stomach contents may contain pepsin, pancreatic enzymes, bile
and foods in addition to acid. This backflow irritates the lining
of the esophagus. Most people may experience physiological acid
reflux from time to time (2). It is reported that the incidence of
reflux in the world is around 20%. In our country, it has been
determined that it is slightly more than 25%, although it varies
according to the regions. This means that one out of four people
has reflux.

Gastroesophageal reflux disease is an important disease that
causes significant physical and psychological problems with
the disturbing symptoms it causes, and surgical treatment is
frequently used in addition to medical treatment in its treatment
(3,4). Although symptom control is achieved in a large patient
group with the appropriate use of medical treatment, symptom
control is not possible at a rate of 30-40% with a significant
decrease in quality of life despite medical treatment (5). Although
medical treatment is effective in controlling heartburn, it may be
insufficient to control regurgitation and respiratory symptoms,
especially in patients with GERD accompanied by hiatal hernia.
In addition, chronic complications of GERD such as stricture and
Barrett’s esophagus despite medical treatment, as well as the risk
of developing adenocarcinoma on the basis of Barrett’s esophagus
contribute to the uncertainty in the treatment of the disease.

Although the effectiveness of medical treatment for GERD is
known, the side effects of drugs, the cost of long-term drug use
and its negative effects on the patient, the decrease in the quality
of life of the patients, and the surgical treatment option come
to the fore especially in patients in whom drugs fail in symptom
control or symptoms recur (3).

Heartburn and regurgitation are the two most important
symptoms of GERD, either alone or together. Although these
two typical symptoms are seen in almost all patients, it should be
kept in mind that irritable bowel syndrome, functional dyspepsia,
esophageal hypersensitivity and other somatoform disorders may
cause reflux-like complaints. It is known that atypical symptoms
such as nausea, belching, slow digestion, early satiety, epigastric
pain, bloating, vomiting, precordial catch syndrome, cough,
wheezing, chronic rhinosinusitis, hoarseness and hoarse voice are
among the complaints of these patients.

The diagnosis can be made based on the anamnesis and findings.
However, it is of great importance to make the differential
diagnosis of other diseases in this region before the operation. To
diagnose and determine the severity of the disease; gastroscopy, pH
measurement, contrast radiographs, and manometric studies are
performed. The two most important diagnostic tests to confirm
the diagnosis of GERD are endoscopy and pH and esophageal
impedance monitoring. Manometer is used in the evaluation of
disorders such as achalasia and ineffective esophageal motility
before surgical treatment rather than diagnosis. In patients with
large hiatal hernia, barium examinations are helpful in revealing
the anatomy and detecting the short esophagus. It is stated
that choosing the appropriate patient and the most appropriate
technique with the help of the obtained data, as well as ensuring

Address for Correspondence: Adem AKCAKAYA, Bezmialem Vakif University Faculty of Medicine,

Department of General Surgery, istanbul, Turkey
E-mail: drakcakaya@yahoo.com ORCID ID: orcid.org/0000-0003-3116-7033

Received: 14.06.2021
Accepted: 15.06.2021

Cite this article as: Akgakaya A. Which Patient with Reflux Should Undergo Surgery?. Bezmialem Science

2021;9(3):250-2.

©Copyright 2021 by the Bezmidlem Vakif University
Bezmidlem Science published by Galenos Publishing House.

250


https://orcid.org/0000-0003-3116-7033

Bezmialem Science 2021;9(3):250-2

that the surgery to be performed by an experienced surgeon are
important for the success of the treatment (3).

Reflux can usually be controlled with lifestyle changes, nutritional
support, phytotherapy and supplements. But some people need
stronger medications or surgery to relieve symptoms. The aim of
treatment in reflux disease is to control the complaints, heal the
damage in the esophagus and prevent complications. The course
of the disease is variable in each patient and requires a different
approach. It is of great importance to decide which patient will
be treated with medication, diet and other methods and which
patient will be operated on.

In the first stage of reflux treatment; diet regulation, drugs that
suppress stomach acid and changes in lifestyle are tried. Raising
the head of the bed by 15 c¢m, sleeping on the left side at night,
reducing food consumption that may cause reflux, not eating
until at least 3 hours before bedtime, losing excess weight, not
wearing tight clothes, reducing smoking, coffee and alcohol
consumption are the changes that can be made in lifestyle.

In recent years, some endoscopic treatment methods have
been used to strengthen the lower esophageal sphincter in the
treatment of reflux. Endoscopic gastroplasty (EndoCinch)
and radiofrequency energy application (Stretta method) can
be counted among these. Although some centers apply these
methods quite successfully, they are not yet included in routine
practice.

Before deciding on surgical treatment in a patient with reflux, it
is necessary to clearly determine whether the patient needs long-
term reflux treatment. Surgical treatment is a method used in
approximately 10% of patients with reflux.

Laparoscopic antireflux surgery is recommended for patients with
a persistent decrease in quality of life and persistent bothersome
symptoms, especially if the disease progresses or symptoms
cannot be controlled despite proton pump inhibitor therapy. It
is stated that surgical treatment may be preferred more if the
following criteria are met: (1,3)

* Typical symptoms of GERD

* Demonstrating the relationship between symptom and reflux
* History longer than one year

* Decreased quality of life

* Response to proton pump inhibitor therapy

* Increasing the proton pump inhibitor treatment dose

* Hiatal hernia

* Presence of esophagitis endoscopically before treatment

* Demonstration of lower esophageal sphincter insufficiency

* Demonstrating acid reflux

In anti-reflux surgery, the valve system where the esophagus
meets the stomach is strengthened. The functional antireflux

barrier to be created during surgical treatment has 3 important
components: Adequate length of the intra-abdominal esophagus,
repair of the crura, and fundoplication. In this method, which
is called fundoplication in the medical literature, the stomach
is wrapped around the esophagus. This wrap can be applied at
180 (Dorr), 270 (Toupet) or 360 (Nissen) degrees.

Although a limited number of randomized controlled studies
have shown that partial fundoplication causes less short-term
side effects, long-term results are still lacking (6). Therefore, an
experienced surgeon working in a high-volume center should
decide on his/her own experience and conclusions whether the
procedure to be performed will be total or partial fundoplication.

In the Japanese guideline, laparoscopic Toupet fundoplication
is recommended as the standard surgical technique for GERD
(7). Most frequently, publications compare laparoscopic Nissen
fundoplication with posterior partial Toupet hemifundoplication.
Their superiority over each other is defined differently in different
publications. Therefore, it is an appropriate approach to decide
which type of surgery will be used according to the experience
and results of the surgeon.

Nissen fundoplication surgery, in which 360-degree wrap is
performed in most centers, is considered the gold standard and
is the most preferred method. In the meantime, if there is a
stomach hernia, this is also repaired. If I don’t have any doubts
about motility disorder in my patients, I mostly use this method
as floopy style.

Total fundoplication surgery was first performed by
Rudolp Nissen in 1956. Today, it is widely performed both
laparoscopically and floopy style. In the published guidelines,
it is especially emphasized that standard procedure steps are
necessary for a successful surgery (3).

It is possible to summarize the basic surgical procedures for
laparoscopic Nissen fundoplication in line with the consensus of
experienced surgeons: (1,7)

1) Opening of the phrenoesophageal ligament from left to right
2) Preservation of the hepatic branch of the anterior vagus,

3) Dissection of both crura

4) Intraabdominal mobilization of the esophagus at least 3 cm
5) Ligation of short gastric vessels for a tension-free wrapping

6) Closing the opening between the crura with non-absorbable
sutures from the posterior

7) Forming a 1.5-2 cm wrap, passing the most distal suture
through the anterior muscle layer of the esophagus at this stage

8) The use of spark plugs in the wrapping phase (This is not
required for every patient, there are opinions that it should not

be used)

After the surgery, the patient is discharged within a few days.
There may be temporary swallowing difficulties that can last
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for several months. Persistent, recurrent or newly developing
symptoms after surgical treatment are defined as failure.
Primary anti-reflux surgery has an average of 85-90% successful
results over five years. Repeat anti-reflux surgery is required in
approximately 3-6% of patients. In case of failure, heartburn and
regurgitation are the most common symptoms. Dysphagia is the
second most common symptom.

As a result; surgery has an important place in the treatment of
GERD. Surgical treatment provides sufficient improvement
in the majority of patients in the early period. The minimally
invasive approach has led to the widespread use of laparoscopic
fundoplication surgery. Despite the recent experience, it is still
necessary to be meticulous in patient selection, deciding surgery
and, making decision of which method to apply. This will directly
affect the success of the treatment. It should not be forgotten
that it is necessary to communicate with experienced centers and
specialist physicians.
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A Novel High-performance Liquid Chromatography Method
with Fluorescence Detection for the Quantification of
Roflumilast in Tablet Formulations

Roflumilastin Tablet Formilasyonlarda Miktar Tayini icin Yeni Bir Floresans
Dedeksiyonlu Yiksek Performansli Sivi Kromatografisi Yontemi

i Ulvi MEHDIZADE, ® Pelin KOSEOGLU YILMAZ

Istanbul Universitesi Eczacilik Fakiiltesi, Analitik Kimya Anabilim Dals, Istanbul, Ttirkiye

ABSTRACT

Objective: This study aims to develop and validate a novel high-
performance liquid chromatography method with fluorescence
detection for quantifying roflumilast in tablet formulations.

Methods: Separations were achieved by a C18 analytical column
(250x4.6 mm, 5 um) at 40 °C. Isocratic elution accompanied by a
mobile phase comprising 20% aqueous o-phosphoric acid solution
(0.08%) and 80% methanol was applied. The excitation and the
emission wavelengths were 290 and 380 nm, respectively.

Results: The linear range was 1.25-10.00 ug/mL. Irbesartan
was used as the internal standard. The limits of detection and
quantification were 0.07 ug/mL and 0.22 ug/mL, respectively.
The precision and accuracy of the method was determined at the
concentrations of 1.25, 5.00 and 10.00 ug/mL. The recovery
percentage was calculated by the tablet solutions spiked at low,
middle and high concentrations. The robustness of the method was
tested in terms of flow rate, mobile phase composition and column
temperature.

Conclusion: The proposed method was successfully applied for
determining roflumilast in tablet formulations with a high precision
and accuracy.

Keywords: Fluorescence, HPLC, method development, roflumilast,
validation

oz

Amag: Bu calismada roflumilastin tablet formiilasyonlarda mikear
tayini icin yeni bir floresans dedektorlii yiiksek performansli sivi
kromatografisi ydnteminin gelistirilmesi amaglandi.

Yéntemler: Ayirma islemleri 40 °Cde bir C18 analitik kolon
(250x4,6 mm, 5 um) ile gerceklestirildi. Mobil faz olarak %20 sulu
o-fosforik asit cozeltisi (%0,08) ve %80 metanol iceren bir sistem
kullanild: ve izokratik eliisyon uygulandi. Eksitasyon ve emisyon
dalga boylari sirastyla 290 ve 380 nm olarak belirlendi.

Bulgular: Dogrusal aralik 1,25-10,00 ug/mL olarak tespit edildi.
I¢ standart olarak irbesartan kullanildi. Gézlenebilme ve tayin
sinirlari sirast ile 0,07 ug/mL ve 0,22 ug/mL idi. Yontemin kesinlik
ve dogrulugu 1,25, 5,00 ve 10,00 ug/mL konsantrasyonlarindaki
standart ¢ozeltiler ile belirlendi. Yiizde geri kazanim diisiik, orta ve
yliksek konsantrasyonlarda standart eklenen tablet ¢ozeltilerinin
analiz sonuglari ile hesaplandi. Yontemin saglamligi akis hizi, mobil
faz bilegimi ve kolon sicakligi parametreleri ile incelendi.

Sonug: Onerilen metot roflumilastin  tablet formiilasyonlarda
yiiksek kesinlik ve dogruluk ile tayini icin basarili bir sekilde
uygulandi.
Anahtar Sézciikler: Floresans, HPLC, metot gelistirme, roflumilast,
validasyon
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Introduction

Chronic obstructive pulmonary disease (COPD) is a health issue
causing chronic airflow obstruction that is not fully reversible
(1,2). Its risk factors include deficiency of alpha-1 antitrypsin,
cigarette smoking, occupational chemical exposure and air
pollution with cigarette smoking being the most common one.
Pharmacological treatments are successful in reducing symptoms
and exacerbations while improving the health status and
increasing the exercise tolerance (3).

Roflumilast (RFL) (3-(cyclopropylmethoxy)-N-(3,5-dichloro-4-
pyridyl)-4-(difluoromethoxy) benzamide) (Figure 1) is currently
an approved selective phosphodiesterase-4 (PDE-4) inhibitor
for treating COPD. RFL is available in 500 ug tablets, and the
recommended dose is 1 tablet/day. The absolute bioavailability
of RFL is 79% following oral administration (4). It is then
metabolized by cytochrome p450 (CYP) 3A4 and 1A2 isozymes
to its active metabolite-RFL N-oxide (5). Daxas®, with the
active pharmaceutical ingredient of RFL, was approved in the
European Union in June 2010. It further received Food and
Drug Administration’s (FDA) approval in the USA in March
2011 (6).

RFL is not an official drug in the British Pharmacopoeia,
European Pharmacopoeia and United States Pharmacopoeia yet
and has no official monograph (7,8). In contrast, several studies
have described the analytical methods for quantifying RFL in
pharmaceutical forms in the presence or absence of degradation
products (DP). High-performance liquid chromatography
(HPLC) is one of the commonly used techniques to achieve
this purpose. A previous study developed and validated a reverse
phase (RP)-HPLC method with ultraviolet (UV) detection for
determining RFL in formulations (6). Belal et al. (7) developed
a stability-indicating HPLC method with a diode-array detector
(DAD) for determining RFL and achieved the application of the
proposed method for analysing the tablet formulation. Pinheiro
etal. (8) developed and validated a RP-HPLC method with DAD
and corona-charged aerosol detector in line for RFL and its DPs
and successfully separated RFL from six DPs. Tan (9) developed
and validated an HPLC method for quantifying RFL in the
presence of its DPs and related substances to control the drug’s

HN \ /N
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Figure 1. Chemical structure of roflumilast
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purity. Also, a validated stability-indicating high-performance
thin-layer chromatography method was applied for determining
RFLin tablets (10). Besides chromatographic methods, a different
research developed and validated a UV-visible spectrophotometric
method for the quantitative determination of RFL in tablet
formulation (11). Atmaca and Siislii (12) validated a first-order
derivative UV spectrophotometric method for determining RFL
in pharmaceutical formulations. Also, Giiray (13) reported a
new and validated capillary electrophoresis method with UV
detection to successfully determine RFL in tablets.

HPLC with fluorescence detection (FD) may be an alternative
for analysing RFL with a considerably higher selectivity than UV
detection. The objective of this study is to develop and validate
a sensitive and simple method for determining RFL in tablet
formulations by HPLC-FD without a derivatisation reaction. To
the best of knowledge, our study could be the first report on the
determination of RFL by HPLC-FD.

Methods

Chemicals and Solutions

The standards of RFL and irbesartan (IRB) were kindly provided
by Abdi Ibrahim Pharmaceuticals (Istanbul, Turkey). The HPLC
grade methanol (MeOH) was purchased from Isolab (Eschau,
Germany) and o-phosphoric acid was purchased from Merck
(Darmstadt, Germany). The commercial tablets of DAXAS
containing 500 ug of RFL were analysed.

The stock solutions of RFL and IRB at 100.00 ug/mL were
prepared with HPLC grade MeOH and kept at 4 °C protected
from daylight. The standard solutions were prepared daily by the
dilution of the stock solutions with the mobile phase to desired
concentrations.

For the preparation of the tablet solution, ten DAXAS' tablets
were weighed individually and the average weight of tablet was
calculated (0.2660 g). Then, the tablets were grounded and
an amount of powder equal to the average tablet weight was
transferred into a 100 mL volumetric flask. In total, 60 mL
of MeOH and 2.50 mL of IRB stock solution were added in
the flask and the solution was kept in an ultrasonic bath for 30
minutes. Later, the volume was adjusted to 100 mL with MeOH.
The final concentrations of RFL and IRB were 5.00 ug/mL
and 2.50 ug/mL, respectively. The spiked tablet solutions were
prepared by the addition of 1.00, 2.50 and 5.00 mL of the stock
RFL solution before fixing the volume to 100 mL.

Appropriate volumes of the stock IRB solution were added to all
the solutions for obtaining a final concentration of 2.50 ug/mlL.
All the solutions were filtered through a 0.45-um filter before
injection into the HPLC-FD system.

Instrument and Analytical Conditions

The analyses were performed by a Shimadzu LC20AT HPLC
system with FD (RF20A) (Shimadzu, Kyoto, Japan). The
separation was achieved using a GL Sciences Inertsil ODS-3
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analytical column (C18, 4.6x250 mm, particle size of 5.0 um)
(GL Sciences Inc., Tokyo, Japan). The data were analysed by the
LabSolutions software (version 1.25).

Isocratic elution was applied with a mobile phase system
comprising 20% o-phosphoric acid solution (0.08%, pH: 2.3)
and 80% methanol. The excitation and the emission wavelengths
were 290 and 380 nm, respectively. The flow rate was set to 1.0
mL/min, and the injection volume was 20 uL. The column
temperature was adjusted to 40 °C.

Quantification

RFL was identified by comparing the retention time with the
one of its standards. The quantification was performed by the
internal standard method using IRB as the internal standard.

Validation

The developed method was validated in terms of linearity, limit
of detection (LOD), limit of quantitation (LOQ), precision,
accuracy and robustness.

Linearity

The linearity was determined by a seven-point calibration curve
for RFL. The calibration curve was plotted as the analyte’s peak
area/internal standard’s peak area versus concentration with the
data of triplicate analyses/day performed in three different days.
Calibration equation and r* value were calculated using the linear
regression analysis based on the least-squares method.

Limits of Detection and Quantitation (LOD and LOQ)

LOD and LOQ were determined as 3.3 and 10 times of the ratio
of the standard deviation of the calibration curve to the slope of
the calibration curve, respectively.

Precision and Accuracy

Precision was examined as repeatability (intraday) and
intermediate precision (interday) with standard solutions at
1.25, 5.00 and 10.00 ug/mL in terms of relative standard
deviation relative standard deviation (RSD9%). Repeatability was
determined by the data of triplicate injections consecutively in
one day. Intermediate precision values were calculated in triplicate
analytical runs in three different days. Accuracy was determined
as the relative mean error (%) with standard solutions at 1.25,

5.00 and 10.00 ug/mL in triplicate analyses.

The original (5.00 ug/mL) and spiked (at 1.00, 2.50 and 5.00
ug/mL) tablet solutions were analysed in triplicates. RSD (%),
RME (%) and recovery (%) values were calculated.

Specificity

An injection of only the mobile phase as the sample was
performed to check the specificity of the method.

Robustness

The robustness of the method was checked by considering the
parameters of the flow rate, the mobile phase composition and
the column temperature. The flow rate was varied +0.1 whereas
the others were varied +1 of the original values and and the RFL
concentration of the tablet solution was calculated under these
conditions. The results were obtained as RME%.

Results
Selection of HPLC Conditions

Several studies were performed using different types of mobile
phase systems comprising mixtures of water, methanol,
acetonitrile, o-phosphoric acid and formic acid with various
proportions and gradient and isocratic elution. A mobile phase
comprising 20% o-phosphoric acid solution (0.08%) and 80%
methanol with isocratic elution was selected after considering
the system suitability parameters (Table 1). o-Phosphoric
acid was incorporated for maintaining the pH of the mobile
phase below the pK value of RFL (8.74). The excitation and
emission wavelengths of RFL in the selected mobile phase were
determined by the excitation and emission spectra at 290 and
380 nm, respectively (Figure 2).
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Figure 2. Emission spectrum of roflumilast at excitation
wavelength of 290 nm

Table 1. System suitability parameters*

Analyte t, (min) Tailing factor (t)  Resolution (R)
IRB 4.359+0.001 1.242+0.014 =
RFL 5.801+0.002 1.270£0.002 4.075+0.014

*Values of the standard solution at 5.00 pg/mL of RFL and 2.50 pg/mL of IRB
t.°= 1.864+0.009, IRB: Irbesartan, RFL: Roflumilast

Capacity factor (k')

Number of theoretical Height equivalent of a

plates (N) theoretical plate (HETP)
4.812+0.001 3,272150 45.8610.70
6.094+0.051 3,321+12 45.17+0.16
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Validation

Linearity

A linear relationship was established in the range of 1.25-10.00
ug/mL for RFL by a seven-point calibration curve under the
optimised HPLC conditions and the calibration chromatograms

were shown in Figure 3. Table 2 presents the regression data of
RFL.

Limits of Detection and Quantitation (LOD and LOQ)

LOD and LOQ were calculated as 0.07 and 0.22 pg/mlL,
respectively, using the data presented in Table 2.

| RFL
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Figure 3. HPLC-FD chromatograms of the calibration
standards

HPLC-FD: High-performance liquid chromatography-fluorescence
detection

Table 2. Regression analysis results, LOD and LOQ of the
proposed method*

Intercept -0.2013
Standard deviation of the intercept 0.0278
Slope 1.2769
Standard deviation of the slope 0.0047
Coefficient of determination (R2) 0.9992
LOD (ug/mL) 0.07

LOQ (ug/mL) 0.22

*Three replicates/day in three different days, LOD: Limit of detection, LOQ:
Limit of quantitation

Precision and Accuracy

Precision and accuracy were analysed at low, middle and high
concentrations with standard solutions. The repeatability and
the intermediate precision were calculated in terms of RSD%
(Table 3) and were <0.96. The accuracy was examined in terms
of RME% within a range of -0.58 to 0.84%.

Specificity

An injection of the mobile phase indicated that the interference
effect was not present under the optimised experimental
conditions (Figure 4).

Robustness

The parameters of the flow rate (£0.1), the mobile phase
composition and the column temperature (x1) were varied to
check the robustness of the method using the tablet solution.
The flow rate values of 0.9 mL/min and 1.1 mL/min; the mobile
phase compositions of 0.08% o-phosphoric acid:MeOH as
19:81 and 21:79 (v:v); and the column temperatures of 39 °C
and 41 °C were examined (Table 4). The flow rate had the highest
impact on the results, and the data were significantly different
from the ones obtained by the original HPLC conditions (t-test
at p=0.05). The variations in the other analysed parameters
exerted insignificant effects according to the statistical analyses
(t-test at p=0.05).
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1501
1001
50
00 25 50 75 100

min

Figure 4. HPLC-FD chromatogram of the mobile phase

HPLC-FD: High-performance liquid chromatography-fluorescence
detection

Table 3. Repeatability (interday), intermediate precision (intraday) and accuracy of the proposed method

Concentration (ug/mL)

1.25 1.25+0.01
Intraday (n=3) 5.00 5.04+0.02
10.00 10.06+0.01
1.25 1.2410.01
Interday (n=3) 5.00 5.03+0.02
10.00 10.05+0.01

Concentration found (ug/mL)*

RSD (%)* RME (%)t
0.71 -0.22
0.38 0.84
0.14 0.61
0.96 -0.58
0.49 0.61
0.10 0.54

* Mean * standard deviation, *Relative standard deviation percent, Relative mean error percent, RSD: Relative standard deviation, RME: Relative mean error
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Analysis of the Tablet Formulation

The proposed method was applied for quantifying RFL in the
tablet formulation of DAXAS® (Figure 5). The original tablet
solution and the tablet solutions spiked at 1.00, 2.50 and 5.00
ug/mL were analysed successfully with high precision and
accuracy (Table 5). The RSDs were lower than 2%, and the
recovery% values were between 99.43 and 101.05%.

Because there was not any official monograph for quantifying
RFL, the analyses were performed only by the proposed method.

Discussion

In the proposed work, a new HPLC-FD method was developed
and validated for determining RFL in tablets. The validation
results were compared with the limitations in the FDA, Reviewer
Guidance, Validation of Chromatographic Methods (14). The
method provided good system suitability values with t <2, Rs <2,
k' >2 and N >2000. In the tablet analysis, the precision values in
terms of RSD% were lower than 1 (except tablet solution spiked
at 2.50 ug/mL, interday precision, 1.14%) with high recoveries.
Selected published studies on the determination of RFL in tablet
formulations by HPLC in the literature were compared with the
proposed method in Table 6 in terms of retention time, LOD
and LOQ (7,15). Unlike this work, the LOD and LOQ were
calculated using 3.3 and 10 times of the signal-to-noise ratio in
these studies (7,15), but the values could give an idea to examine
the results obtained by detection of UV and fluorescence. The
linear ranges were different from each other. In the proposed

method, it was between 25% and 200% of the concentration
of the tablet solution. Barhate and Deosthalee determined the
linearity range as 10%-150% of the theoretical test concentration
of 150 pg/mL (15), whereas Belal et al. (7) investigated the
linear range without considering the concentration of the tablet
solution or the test solution. In all the compared methods, the
values were higher than 0.999. Also, in those studies, the external
standard method was performed for calibration, but an internal
standard was used in this study. The proposed method possessed
the shortest retention time. The method developed by Belal et
al. (7) was a stability-indicating method. Future studies might be
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Figure 5. HPLC-FD chromatogram of the tablet solution

HPLC-FD: High-performance liquid chromatography-fluorescence
detection

Table 4. Robustness of the proposed method*

Flow rate Composition of mobile phase
0.9 mL/min 1.1 mL/min o-Phosphoric acid 19%: MeOH 81%
7.23+0.92 -8.384£0.25 -0.73+0.23

Column temperature

o-Phosphoric acid 21%: MeOH 79% 39 °C 41°C
-0.76+0.59

-0.64+0.15 -1.19+0.84

*The studies were performed with the tablet solution and the results were provided in relative mean error % + standard deviation

Table 5. Analysis results of the original and spiked tablet solutions

Sample Concentration (ug/mL)  Concentration found (ug/mL)*  RSD% Recovery %*
Intraday* Interday*

Original tablet solution 5.00 5.05+0.01 0.20 0.23 101.05+0.23

Tablet solution spiked at 1.00 pg/mL 6.00 6.05+0.03 0.09 0.54 100.78+0.55

Tablet solution spiked at 2.50 pg/mL 7.50 7.50+0.09 0.36 1.14 100.03+1.14

Tablet solution spiked at 5.00 pg/mL 10.00 9.94+0.03 0.29 0.31 99.43+0.31

*Results of triplicate analysis/day in three different days, *Results of triplicate analysis in one day

Table 6. Comparison of the proposed method with selected published HPLC methods for determination RFL

Method t, (min) LOD (ug/mL) LOQ (ug/mL) Reference
HPLC-DAD 6.24+0.005 0.56 1.87 7
HPLC-UV 8.64 0.02 0.065 15
Proposed method 5.801+0.002 0.07 0.22

HPLC-DAD: High-performance liquid chromatography-diode array detect, HPLC-UV: High-performance liquid chromatography-diode array detect-ultraviolet, RFL:

Roflumilast, LOD: Limit of detection, LOQ: Limit of quantitation
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performed to investigate the applicability of the proposed HPLC-
FD method for indicating the stability of the drug material.

Conclusion

This study developed and validated a novel HPLC-FD method
for determining RFL in tablet formulations. The proposed
method has the advantages of simplicity, rapidity and suitable
sensitivity. Also, the FD increases the selectivity of the method
comparing with the studies performed by HPLC-UV or HPLC-
DAD. The method was found to be appropriate for the routine
analysis of RFL in tablet formulations in terms of reliability and
being easy to perform.
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Evaluation the Early Effects of Compression Stockings on
Patient Satisfaction in Acute Proximal Deep Vein Thrombosis
Akut Proksimal Derin Ven Trombozlarinda Medikal Tedavi ile Kullanilan
Kompresyon Coraplarinin Hasta Memnuniyetine Erken Do6nem Etkilerinin
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ABSTRACT

Objective: The effective treatment of acute deep vein thrombosis
(DVT) has great importance in the prevention of major
complications [pulmonary embolism, postthrombotic syndrome
(PTS)]. Compression stockings (CS) can also be used to improve
the outcome. The aim of this study was to evaluate the effectiveness
of CS on PTS prevention in patients with proximal DVT and the
effectiveness of the visual analog score (VAS) method to assess
patient’s satisfaction about pain.

Methods: Between January 2016 and August 2018, 92 patients
with proximal acute DVT included in study .They were divided
into two groups according to the use of CS. Under knee level and
medium pressure computed tomography were used in addition
to standard medical treatment. Both groups were followed for 6
months. Baseline, 3 month, 6™ month VAS scores were calculated
and also baseline and 6% month visual clinical severity score (VCSS)
and Villalta score were calculated.

Results: There was no significant difference between the two groups
when VAS scores were compared at baseline and 3" month follow-
up. At the 6™ month follow-up, VAS values were significantly
lower in favor of Group II, that used CS (p<0.05). No statistically
significant difference was found between the basal and 6* month
results of Villalta and VCSS scores between the groups.

oz

Amag: Alt extremite proksimal tutulumlu akut derin ven trombozu
(DVT) tedavisinin etkinligi, hastaligin 6nemli komplikasyonlarinin
[pulmoneremboli, posttrombotik sendrom (PTS)] 8nlenebilmesinde
biiyiik 6nem tagimaktadir. Planlanan (medikal ve/veya girisimsel)
tedaviye ilaveten kullanilabilen kompresyon coraplari (KC) tedavi
sonuclarini etkileyebilmekeedir. Bu calisjmada proximal DVT’li
hastalarda KC kullaniminin PTS gelisimi iizerine etkinligi ile
ayni semptomatik tedavide agriya yonelik hasta memnuniyetinin
vizuel analog skor (VAS) yontemi ile degerlendirilmesinin etkinligi
arastirildi.

Yontemler: Calismaya Ocak 2016 ile Agustos 2018 rtarihleri
arasinda akut DVT tanili 92 hasta dahil edildi. Proksimal tutulumu
olan 92 hasta kompresyon kullanimina gére 2 gruba ayrildi. Dizalu
ve orta basingli kompresyon ¢orabi kullanildi. Her iki grup standart
medikal tedaviye ilaveten 6 ay siire ile takip edildi. Bazal, 3. ay, 6. ay
VAS skorlari ile bazal ve 6. ay visual clinical severity score (VCSS) ve
Villalta skorlar1 hesapland:.

Bulgular: Hastalarin bazal ve 3. ay takiplerindeki VAS degerleri
karsilastirildiginda  her iki grup arasinda anlamli bir fark
saptanmadi. Altinci ay takiplerinde ise VAS degerleri KC kullanan
Grup 2 lchine istatistiksel olarak anlamli gekilde diisiik tesbit edildi
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Conclusion: CS has no effect on preventing PTS at the patients
with proximal acute DVT but has an impact on reducing pain
symptoms. VAS is an effective method to evaluate the effect of CS
on patient satisfaction about pain.

Keywords: Acute proximal deep vein thrombosis, compression
stockings, visual analog scale

Introduction

Acute deep vein thrombosis (DVT) is seen with a frequency
of 1/1,000 in the general population and is an important
cause of mortality and morbidity, especially in the hospitalized
patients, when evaluated in terms of the complications it may
cause (pulmonary embolism, post thrombotic syndrome) (1).
Today, in the treatment of acute DVT with lower extremity
proximal involvement (common femoral vein and/or iliac
venous involvement), new catheter-based interventions (2) and
accompanying medical treatments are important steps in the
prevention of post thrombotic syndrome (PTS), which is the
most frightening long-term complication of the disease. has
been recorded. However, PTS can still develop in 30-50% of
all patients (3). In addition to these treatments; compression
stocking (CS) is used in acute DVT in order to relieve edema due
to stasis and venous hypertension and the associated pain, and to
prevent the development of PTS. When current guidelines are
examined, routine use of CS is not recommended in preventing
the development of PTS after acute DVT (4). Alcthough CS
contains difficulties in terms of patient compliance, it is still used
in routine practice because it regresses patients’ symptoms.

A visual analogue scale (VAS) can be used to numerically express
the satisfaction of the patients with DVT with symptomatic
acute proximal involvement who used CS in addition to medical
treatment, in terms of the reduction of pain in the follow-up
(5). VAS is a method that provides patient-based measurement
between “no pain” and “the most severe pain” in vertical or
horizontal plane of 10 cm length divided into equal parts. In this
study, the effectiveness of CS added to the medical treatment of
patients with acute proximal DVT on the development of PTS
in the early period and the effectiveness of evaluating patient
satisfaction with VAS method in the same patient group who
were given symptomatic treatment for pain were investigated.

Method

Between January 2016 and August 2018, 151 patients who
were admitted to our clinic with a diagnosis of acute DVT and
were treated with CS in addition to medical treatment were
retrospectively analyzed and 92 were included in the study who
met the inclusion criteria. Three patients with active cancer, 10
patients who underwent percutaneous interventional procedure,
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(p<0,05). Gruplar arasinda Villalta ve VCSS skorlarinin bazal ve 6.
ay sonuglari arasinda istatistiksel olarak anlamlt bir farklilik tespit
edilmedi.

Sonug: Proksimal tutulumlu alt extremite akut DVT’si olan
hastalarin tedavisinde kullanilan KC’nin PTS gelisimi {izerine
etkinligi saptanmamis olup agri semptomunun azalulmasinda
etkinligi bulunmaktadir. KC kullaniminin hasta memnuniyetine
etkisinin degerlendirilmesinde VAS etkili bir yontemdir.

Anahtar Sézciikler: Akut proksimal derin ven trombozu,
kompresyon corabi, vizuel analog skala

14 patients with popliteal and/or distal segment involvement,
4 patients with recurrent DVT, 4 patients who were pregnant,
8 patients below 20 years of age or over 70 years of age, and
16 patients whose follow-up records could not be accessed were
excluded from the study. Medium pressure (23-32 mmHg)
below-knee CS was given to the patients. Thirty-seven patients
who could not comply with CS in the 1st week outpatient
controls were followed up with only medical treatment and were
identified as Group 1. Fifty-five patients who were compliant with
the use of CS were named as Group II. The VAS scores of the
patients were calculated before the treatment, in the 3* month
and 6™ month of the treatment (Figure 1). The Villalta (Figure
2) score and the venous clinical severity score (VCSS) (Figure
3) of the patients in the beginning of the treatment and in the
6" month were calculated. In medical treatment, subcutaneous
enoxaparin treatment at a dose of 1 mg/kg/12 hours was started
in all patients, followed by oral warfarin at a dose that would
provide the effective INR (2-2.5) level, on a patient-based basis.
The study was approved by the local ethics committee and all
data were evaluated retrospectively before and after treatment.
The patients were informed about the treatment to be applied to
them, and their consent was obtained.

Statistical Analysis

Baseline, 3" month and 6™ month VAS scores and baseline, 6™
month Villalta and VCSS measurements were expressed as mean
+ standard deviation. Independent sample t-test was used to
compare VAS, Villalta, VCSS scores between Group I and Group
I1. Descriptive data were presented as mean standard deviation,
median (minimum, maximum) or frequency (%). Independent
samples t-test and ¥ test were used to compare groups according
to normality test results. SPSS (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM
Corp.) package program was used for statistical analysis and
p<0.05 was considered statistically significant.

0 1 2 3 4 5 6 7 8 9 10

No pain There is unbearable pain

Figure 1. Visual analogue scale
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Results

Ninety-two patients who were planned to use CS in the medical
treatment of acute DVT were included in the study. The
demographic characteristics of all patients are shown in Table
1. The basal, 3* month and 6™ month average VAS scores of
the patients before CS treatment were 7, 7 and 5 in Group I,
and 7, 6 and 5 in Group II, respectively (Table 2). When the

difference in terms of the baseline and 6* month Villalta and
VCSS scores between the groups.
Discussion

In this study, the early results of the use of medium pressure

CS in patients with symptomatic DVT with acute proximal

VAS scores at baseline and 3 month follow- re compared, ini . . .
.SC(.) es ai %se ea o ollow-up were compare Cllqlcal No () Light (1) | Middle 2)| High (3)
no significant difference was observed between the two groups, descriptors
while a statistically significant difference was found in favor Does not Restricting
of Group II, which used CS, in terms of VAS values at the 6" Pain No Rare '('jes_lt"ilc_'t: daily life
month follow-up (p<0.05). Basal and 6™ month average Villalta atyre
scores of the patients before compression therapy were 8 and 6 . . . Ca_lfand Calfand
K . . Varicose vein No Little thigh . .
in Group I, and 7 and 6 in Group II, respectively (Table 2). The region thigh region
basal and 6™ month average VCSS scores of the patients before
. h . 6and 5 in G I d6and 5 Venous edema | No Foot and Under the | Knee and
compression therapy were; 6 an in Group I, an an wrist knees above
in Group II, respectively. There was no statistically significant
. Much more
. Perimalleolar | Common
L. L Skin N . b1/3 common
Symptoms Clinical findings pigmentation ° region sub 1/ . top 1/3 calf
limited calf region .
region
Pain Edema
Perimalleolar
. . Much more
Cramp Skin hardness Inflammation | No regton Common | . mon
limited sub 1/3 top 1/3 calf
Feeling of heaviness Hyperpigmentation calf region region
Rash Redness Perimalleolar | Common gﬁ;?:re
Skin hardening | No region sub 1/3 top 1/3 calf
Paresthesia Pain during calf compression limited calf region rggion ca
Venous ectasia Number of
— - - active venous | No 1 2 >3
Every symptom /Clinical findings; 0 (no), 1 (light), 2 (middle), 3 ulcers
(severe)
Venous ulcer 3-12
Scoring duration No <3 month month >1year
0-4 PTS no Active venous | <2cm 2-6 cm >6 cm
ulcer diameter
5-15 Light-middle PTS Compression Throughout
. . No Intermittent | Most days | the
>15 or venous ulcer stenosis High PTS therapy treatment
Figure 2. Villalta score Figure 3. VCSS scoring
Table 1. Demographic characteristics of the patients
Group | (n=37) Group Il (n=55) p
Gender (Female) 22 (59%) 33 (60%) 0.9582
Age 46.33+11.21 (18-72) 48.09+10.31 (18-72) 0.601°
Extremity side (left/right) 26 (70.2%)/11 (29.8%) 35 (63.6%)/20 (36.4 %) 0.5092
BMI 24.72+11.20 (20-33) 24.73+20-35 0.992°

CEAP category
c1
c2
(o]

7 (18.9%)
14 (37.8%)
16 (43.2%)

8 (14.5%)
21 (38.1%)
26 (47.2%)

Data are presented as mean * standard deviation (min-max), median (min-max), or n (%).

BMI: Body mass index, CEAP: Comprehensive Classification System for Chronic

Venous Disorders, 2x? test, °Independent sample t test
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involvement were examined. While CS had no effect on the
development of PTS, it was found to have a reducing effect on
the pain as assessed by VAS. In the follow-up of patients with
DVT, many evaluation systems have been used to evaluate both
the development of PTS and the regression of symptoms, and
VCSS and Villalta scores are the most accepted, valid and up-to-
date methods (6).

There are studies showing that the use of CS prevents the
development of PTS, which is a long-term complication of acute
proximal DVT, as well as there are studies showing that it has
no effect on PTS (7,8). In our study, the early 6" month Villalta
score results in patients using CS were compared with patients
not using CS, and no significant difference was found in terms
of preventing the development of PTS.

It has not yet been clarified in the literature whether choosing a
higher pressure and high level CS is effective in the development
of PTS or in reducing symptoms. Ten Cate-Hoek et al. (9)
found no significant difference between different CS pressures
and levels in terms of the efficacy, and a regression in symptoms
was observed regardless of the pressure and level of CS. Similar
results were obtained in studies in which only low-pressure or
high-pressure CS was used and the venous filling index was
measured (10,11). In our study, we preferred the use of below-
knee and medium-pressure CS for each patient in order to
increase patient compliance, we did not use higher pressure and
high-level stockings.

Study Limitations

When the results of studies using VAS scoring were examined
to investigate the effect of CS use on pain symptoms in patients
with DVT, it was found that CS especially used in the early
period, had positive effects on reducing pain (12). Similarly, in
our study, a statistically significant difference was found between
the 6* month VAS scores of the patients who used CS and those
who did not. In the evaluation of pain satisfaction, VAS can
be preferred as a valuable measurement method in DVT with

acute proximal involvement. Although it is an advantage that
this scoring system is easy to understand and re-applicable, it is
a disadvantage that difficulties ocur due to declining cognitive
functions, especially in older age groups.

Conclusion

Considering the early results of CS in the treatment of patients
with proximal lower extremity DVT, no significant effect was
found on the development of PTS. However, in daily practice,
they can still be used in symptomatic treatment. Studies that
evaluate more patients and include long-term results are needed
for efficacy analysis.
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ABSTRACT

Objective: This study aimed to develop and validate a method using
a high-performance liquid chromatography (HPLC) to perform a
quantitative analysis of nebivolol (NEB) and amlodipine (AML)
along with some related substances in the synthetic mixture.

Methods: The separation in the described chromatographic system
was accomplished using a mobile phase consisting of a mixture of
acetate buffer (pH: 4.5) and acetonitrile and a HPLC C18 column
(150 mm x 4.6 mm, 2.6 um) with gradient elution on a consistent
flow rate of 1.3 mL/min. Photodiode array detection was carried
out at a wavelength of 265 nm. According to The International
Conference on Harmonisation guidelines, the drug was exposed to
various stress conditions; including photolysis, oxidation, thermal
degradation and hydrolysis under acidic, basic and neutral mediums.

Results: Ranges of detection and quantitation limits were
determined to be 0.2-10.0 pg.mL' and 0.25-10.0 pg.mL?! for
NEB and AML, respectively. The relative standard deviation values
within and between days precision were determined to be <2%. For
all substances, the average recovery values were determined within
the range of 98.00%-101.50%.

Conclusion: We conclude that this developed analytical procedure
applies to the quality control of drug formulations.

Keywords: Nebivolol, amlodipine, high-performance liquid
chromatography, validation, synthetic mixture

0z
Amag: Bu calisma, nebivolol (NEB) ve amlodipinin (AML) kantitatif
analizini yapmak icin yiiksek performansli sivi kromatografisi

(HPLC) kullanarak bir yéntem gelistirmeyi ve validasyonunu
amaglamistir

Yontemler: Kromatografik sistemdeki ayirma, asetat tamponu (pH:
4,5) ve asetonitril karisimindan olusan bir mobil faz kullanilarak,
1,3 ml/dakika akis hizinda, C18 kolonda (150 mm x 4,6 mm,
2,6 m) gerceklestirildi. Diyot sirali dedektér 265 nm dalga boyuna
ayarlandi. Uluslararasi Uyum Konferans: yonergelerine uygun
olarak ilag, cesitli stres kosullarina maruz birakilmistir. Bunlar;
fotoliz, oksidasyon, termal bozunma ve asidik, bazik ve né&tr
ortamlar altnda hidrolizdir.

Bulgular: NBV ve AMV igin kantitasyon limit araliklari sirastyla
0,2-10,0 g/mL" ve 0,25-10,0 g/mL" olarak belirlenmistir. Giin
ici ve giinler arast kesinlik bakimindan RSD degerlerinin %2'den
diisiik oldugu belirlenmistir. Analizlenen tiim maddeler icin
ortalama geri kazanim degerlerinin %98,00-%101,50 araliginda
oldugu belirlenmistir.

Sonug: Gelistirilen analitik siirecin ilag formiilasyonlarinin kalite
kontrolii i¢in uygulanabilir oldugu sonucuna vardik.

Anahtar Sézciikler: Nebivolol, amlodipin, yiiksek basingli sivi
kromatografisi, validasyon, sentetik karisim
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Introduction

Nebivolol hydrochloride’s (NEB) chemical name is (1R)-1-
[(2R)-6-fluoro-3,4-dihydro-2H-1-benzopyran-2-yl]-2-{[(2R)-2-
[(2S)-6-fluoro-3,4-dihydro-2H-1-benzopyran-2-yl]-2-hydroxy
ethyl]amino}ethan-1-ol hydrochloride. NEB hydrochloride is a
third-generation antihypertensive drug, acting as a very specific
B1-blocker. The mechanism of action of the drug substance
occurs via its Bl-receptor blocking activity and nitric oxide
potentiation, resulting in its vasodilation effects (1-3).

Amlodipine besylate (AML) is dihydropyridine class calcium
channel blocker used via oral route and has the chemical
name as follows: 3-ethyl 5-methyl 2-[(2-aminoethoxy)
methyl]-4-(2-chlorophenyl)-6-methyl-1,  4-dihydropyridine-3,
5-dicarboxylate; benzenesulfonate (4). AML is used for
hypertension management as the first line therapy agent
according to therapeutical guidelines based on its suitable
adverse event profile and relatively long action. Its mechanism
of action involves reducing the calcium ion influx. However,
this effect occurs quite selectively on the smooth muscles rather
than affecting the cardiac muscle cells. In addition, it does
not affect calcium ion mobilisation across the cell membrane,
resulting in a reduction in the peripheral vascular resistance and
blood pressure (5,6). Concomitant use of NEB and AML for
hypertension management is evaluated to be beneficial due to
the involvement of mechanisms of action of these two molecules,
yielding a synergetic effect in the living organism to lower the
blood pressure. Furthermore, lower doses of both molecules are
sufficient with this combination therapy.

A literature review was performed and discovered that most
of the analytical techniques, employed for determining NEB
and AML in the combination formula, were mainly based
on spectrophotometry (7-15), high-performance liquid
chromatography (HPLC) (16-19) and high-performance thin-
layer chromatography (20-22). The quantification of related
substances in the combination formula of NEB and AML are
individually reported in literature. Based on literature review
and current available information, no method which can analyse
related substances of simultaneous NEB and AML in combined
dosage forms was reported. Related compounds of NEB and AML
should be determined in the combination formula of NEB and
AML without a need for prior separation for practical reasons.
Therefore, our study targeted the development and validation
of the developed analytical method to allow quantification of
related compounds of NEB and AML in fixed dose combination
pharmaceutical dosage forms avoiding any a prior separation

procedure.

Some of these related compounds were determined to be
possible degradants of AML and NEB in the drug product.
This fact, too, shows the need for a method to determine the
related compounds of NEB and AML in combined dosage
forms without prior separation and supports our aim to develop
and validate an analytical method that meets the needs for the
combination formula. Method validation for related compounds
was accomplished according to the International Conference on

Harmonisation (ICH) requirements, by carrying out stress tests
for fixed dose combination tablets covering various conditions;
photolysis, oxidation, hydrolysis (at different pH mediums) and
thermal degradation (23). Results obtained out of the stability
testing procedures were anticipated to provide important
contributions to properly developed manufacturing processes;
contributing to decision-making processes for selecting proper
packaging and determining the storage conditions, shelf life of
the product and expiration date.

Experimental
Reagents and Solutions

Working standards of AML and NEB and related compounds
were obtained from Hetero Drug Ltd. (Telangana Limited, India).
Laboratory-prepared tablets were made, containing 10 mg of
NEB and 10 mg of AML, Starch maize 50.0 mg, Hydroxypropyl
Methyl Cellulose 45.0 mg, Lactose Monohydrate 70.0 mg,
Croscarmellose Sodium 15.0 mg, Microcrystalline Cellulose
38.0 mg, Silicon Dioxide 5.0 mg and Magnesium Stearate
2.2 mg per tablet. All used chemical substances and chemical
reagents were procured as analytical reagent grade. Ultra pure
water was obtained using an aquaMAX™ (Younglin Instrument,
Korea) water purification system for HPLC.

Chromatographic Conditions and Instrumentation

Shimadzu HPLC, Binary Pump (Shimadzu, Kyoto, Japan)
was used for the chromatographic separation. The HPLC
chromatographic system was established using the following
parts: SPD M20A photodiode array (PDA) detector, SIL 20AC
Autosampler, LC 20AB pump and CTO-10As column oven.
Data gathered and derived from chromatographic procedure
was processed by the software of the same chromatographic
system. Separation of substances in chromatographic system was
performed on a Phenomenex Kinetex 150 mm x 4.6 mm, 2.6
p C18 (4.0x100 mm, 3 pm) using a mobile phase consisting
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Figure 1. Chemical structures: NEB and AML and some
related compounds

NEB: Nebivolol, AML: Amlodipine
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of a mixture of acetate buffer (pH: 4.5) and acetonitrile with
gradient elution on a consistent flow rate of 1.3 mL/min.
Specific wavelength of 265 nm was selected for PDA detection.
Temperature Column was kept at 35 °C.

Standard Solution Preparation

Stock solution of 500.0 ug/mL NEB and impurity of NEB
A, AML and impurity of AML D and E were formed through
dissolution of reference standard materials of the investigated
pharmaceutical active ingredients and related compounds in
100 mL of acetonitrile: acetate buffer (pH: 4.5) (50:50, v/v) in
a calibrated flask using an ultrasonic bath. Working standard
solutions were formed through adequate dilution of the stock
solution with the above mentioned solution mixture. Stock
solutions were kept at 4 °C and were stable for a month.

Ammonium acetate of 1.5 g was accurately weighed and dissolved
in 1,000 mL of water to get 20 mM of solution for the buffer
solution preparation. The pH of the final solution was adjusted
to 4.5 with acetic acid. It was then filtered with a 0.22 u filter.
The filtered solution was degassed and used as a buffer in the
mobile phase.

General Procedures
Construction of the Calibration Curves

Accurately measured aliquots of NEB and AML standard solutions
covering the working concentration ranges of 0.20-10.0 ug/mL
and 0.25-10.00 ug/mL were prepared, respectively, and then
transferred into a series of 10 mL volumetric flasks. Solutions
were diluted to the mark with acetonitrile: acetate buffer (pH:
4.5) (50:50, v/v) and mixed well. Related compounds of NEB A,
AML D and E stock solutions were formed through diluting 1
mg of related compounds in 1 mL of acetonitrile: acetate buffer
(pH: 4.5) (50:50, v/v) and further diluted with the same solvent.

Stock solutions were stable when kept at 4 °C in a refrigerator.

Sample Preparation

Fixed dose combination tablets with NEB and AML based on a
ratio of 1:1 were prepared in the laboratory. An accurate amount
of prepared tablets having equivalent milligrams of active
ingredients of 10 mg of NEB and 10 mg of AML (in line with
their ratio in the pharmaceutical formulation) was weighed and
transferred into a 100 mL volumetric flask, and the volume was
completed to final a volume of 100 mL with acetonitrile: acetate
buffer (pH: 4.5) (50:50, v/v). Flasks were kept in an ultrasonic
bath for 30 min to best dissolve the contents, and then the content
was filtered by 0.45 pm membrane polytetrafluoroethylene. The
above mentioned procedure was implemented to construct the
calibration curves. The quantification of the nominal value of
each compound within the content was calculated based on the
established calibration curve or the corresponding regression
equation.

Validation of Analytical Method

The analytical method development and validation were carried
out in line with the ICH guidelines (23). Methods were validated
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based on the parameters covering quantification, accuracy,
precision, specificity, linearity, range and detection limit.

Specificity

Stress degradation investigation was carried out in line with the
ICH guidelines QIA (R2) (23) to show the stability-defining
characteristic and specificity of the developed analytical method.
Solutions from tablet preparation were investigated under
various forced degradation conditions described as follows:
under alkaline conditions (1 N sodium hydroxide (NaOH)
at ambient temperature in 24 hours), acidic conditions (IN
hydrogen chloride (HCI) at ambient temperature in 24 hours),
neutral conditions (water at 70 °C in 1 hour) and oxidative
conditions (3.0% v/v H,O, at ambient temperature in 3 hours).
Samples from alkaline and acidic degradation stress conditions
were neutralised using adequate amount of 1 N HCI and 1N
NaOH, respectively, and completed to the end volume with the
diluent. Thermal stress conditions were created by keeping the
investigational medicinal product in heat controlled oven at 80
°C in a week. The pharmaceutical preparation was exposed to
ultraviolet lamp for 72 hours to check the photostability. Upon
completion of pre-defined time, solutions resulting from stress
condition testing were diluted with the methanol: acetate buffer
(pH: 4.5) (50:50, v/v), and samples for degradation testing
were subjected to analysis by the developed HPLC method as
mentioned in the chromatographic condition section. A PDA
detector was used to define peak purity concerning peaks
resulting from all samples from stress condition testing.

Specificity is the ability of the method to measure the analyte
response in the presence of all related substances (NEB A, AML
D and E). For specificity determination, all related substances
were prepared individually and injected into HPLC to confirm
retention times. Later on, solutions of blank, sample and spiked
sample (sample spiked with all related substances) were prepared
and injected into HPLC to confirm any co-elution with analyte
peaks from respective blank and any degradation peaks. From the
injections of spiked sample, the known related substance peaks
were confirmed to be well separated from each other and without
collation, showing that the method is selective and specific. The
stability indicating nature of the method was further evaluated by
performing forced degradation studies. Stress testing was carried
out to identify the likelihood degradation products or to elucidate
the inherent stability characteristics of drug substance. In this
study, drug was subjected to oxidation, hydrolytic, photolytic,
thermal and humidity stress conditions, and the summary of
results obtained from forced degradation experiment results
is presented in Table 4. Results showed that peaks were found
stable in all forced degradation conditions, without interference
for related compound peaks from other peaks.

Linearity

The linearity of the method was established for drugs and
their related compounds. Drugs solution and their related
compounds were formed at five various concentrations within
the range of 0.20 and 15.00 ug/mL of concentration of analyte.
The regression line was constructed between the peak area and
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corresponding analyte concentration based on method of least
squares analysis. The slope and Y-intercept values of regression
line were calculated.

Limit of Quantitation (LOQ) and Limit of Detection (LOD)

LOQ and LOD were calculated as the 10 and 3.3 times of the
standard deviation of the peak area divided by the slope of the
linearity calibration curve, respectively.

Precision

Method precision and accuracy were determined as within and
between the days of precision. The within and between the day
precision values were investigated at three different concentrations
(n=5) of the analyte during five consecutive days. The relative
standard deviation (RSD) was provided as the precision value.

Accuracy

Recoveries by spiking method were used for method accuracy
calculation. Standard solutions with known amount (low,
medium and high concentrations) were spiked with sample
solutions of known amount (0.2 pg/mL). The regression equation
of the calibration curve was used to estimate the spiked amount.

Robustness

Investigation of the robustness of the method was performed
through deliberate modification of key method conditions like
organic phase composition, flow rate of the mobile phase and key
method parameters, such as selected wavelength for detection.
Investigation of drug solution stability in mobile phase was
performed by keeping the drug solution in ambient temperature
for one day, 24h.

Results
Chromatographic Conditions

Separation in proposed chromatography system was performed
on C18 column (150 mm x 4.6 mm, 2.6 um) using a gradient
elution system. For this procedure, the mobile phase consisting
of a mixture of acetate buffer (pH: 4.5) and acetonitrile was
formed, and the flow rate was determined as 1.3 mL/min. The
wavelength of 265 nm was selected for PDA detection. The
column temperature was kept at 35 °C during the procedure.
Table 1 presents the gradient elution programme. Figure 2
presents the typical chromatograms.

Five replicates of freshly prepared substances were injected to
evaluate the method adequacy for resolution between targeted
peaks with high level of repeatability. The chromatogram
was analysed based on the following factors: resolution (R),
theoretical plates (N), tailing factor, retention time (tR) and
symmetry factor (a). The system suitability test results proved
that the developed method in this present article comply with
the acceptable limits described by the requirements (Table 2).

Method Validation

ICH guidelines were the basis of method validation and
optimisation (23). As described in the guideline, parameters
consisting precision, accuracy, robustness, specificity, linearity,

LOD and LOQ were investigated.
Linearity

The linearity of the method was tested both for the individual
drug substances and their related compounds in the combination
formula. Five different concentrations of drug solutions and
impurity solutions were prepared. The concentration range of
the analyte varied from 0.20 to 15.00 ug/mL. The calibration

Table 1. Gradient elution programme

Time Acetate buffer (pH: 4.5) Acetonitrile
0 80 20
5 80 20
40 35 65
45 80 20
50 80 20
(A) (B)
el
|
L | .
\‘“_% /.- L o ~J ) , a B o~

Figure 2. Representative chromatograms of (A) blank, (B)
AML 0.2 pg/mL, NEB 0.5 pg/mL and related compounds
spiked with 0.5 pg/mL

NEB: Nebivolol, AML: Amlodipine

Table 2. System suitability parameters

Name (tR) = SD (min) Symmetry factor N+ SD RSD % R+SD RSD %
NEB 31.09440.001 1.09 33260+345 1.04 4.93+0.05 1.04
NEB Imp A 12.686+0.001 0.96 23544+158 0.59 5.76%0.03 0.59
AML 25.104+0.002 1.39 36758+419 1.20 6.31+0.08 1.20
AML Imp D 21.881£0.002 1.42 30772+320 1.04 22.19+0.23 1.04
AML Imp E 28.060+0.001 1.47 41048+570 1.34 5.50+0.07 1.34

N: Theoretical plates, R: Resolution, tR: Retention time and RSD: Relative standard deviation obtained from five replicate injections area
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curve was plotted by drawing the corresponding impurity peak
area against the concentration on the chart. The calculated
coefficients of correlation, slopes of the curves, and y-intercepts
of the calibration plots were presented. Calibration curves
concerning the related substances were determined to be linear
within the ranges involved in the study. Correlation coefficients
were found to be >0.9990 for all molecules of interest (Table 3).

The LOQ and LOD were measured following a recommended
formula (according to ICH Q2 (R1) (23) shown as

LOD = 3.3 SD / slope LOQ = 10 SD/slope (Eq. 1)

where SD is the standard deviation of the intercept and standard
deviation of the peak area. The LOD and LOQ values presented
in Table 3 prove that the proposed methods are adequately
sensitive for determination of these drugs.

Precision

The precision trials were performed by a sequence of analyses of
AML and NEB and related compounds for five consecutive days
(each n=5). The RSD values were found in the range from 0.59%
to 1.34% for intraday precision and from 1.11% to 1.61% for
the interday precision. All values were found to be <2%, proving
that the method was adequately precise. Results are presented in

Table 3.
Specificity

Forced degradation under various experimental conditions was
investigated using a starting concentration of 1 mg/mL of the
sample. A PDA detector was used to ensure the homogeneity of
drug peaks. After subjecting the drug to acid and base hydrolysis
and oxidative degradation, the degradation products of NEB,
Imp A and AML Imp D were observed. The thermal and water
hydrolysis and the photolytic stress study showed that AML was
degraded into AML Imp D (Figure 3). These results confirmed
that the drug product maintained its stability well when exposed
to forced degradation tests (Table 4).

Accuracy

The standard addition technique was used to prove the accuracy
of the method. Certain amount (0.2 pg/mL) of pure sample
solution were added to three concentration level of the drug
standard solutions and related compounds (low, medium and
high concentration) and analysed. Percentage recoveries for the
drug and related compounds were within the range of 98.00%-
101.50%. Results of recovery study were presented in Table 5.

Robustness

The method was evaluated to be robust based on the findings
after making intentional changes in the process; including flow
rate of the mobile phase (0.1 mL/min), mobile phase pH

@ ®)

]

an un

© ) , )

® - ®

Figure 3. Chromatograms of AML and NEB at synthetic
mixture (A) acid-degraded drug, (B) base-degraded drug,
(C) water hydrolysis-degraded drug, (D) oxidation-degraded
drug, (E) thermal-degraded drug and (F) daylight-degraded
drug

NEB: Nebivolol, AML: Amlodipine

Table 3. Regression, precision, limit of detection (LOD) and limit of quantification (LOQ) data

Parameter NEB NEB Imp A
Slope 1368748 1775624
Intercept 176 -182
Linearity range (ug/mL) 0.20-10.00 0.20-10.00
LOD 0.05 0.05

LOQ 0.17 0.17
Intraday precision (RSD)? 1.04 0.59
Interday precision (RSD)® 1.13 1.36

n=5
bResults of five different days

RSD: Relative standard deviation, NEB: Nebivolol, AML: Amlodipine
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AML AML Imp D AML Imp E
2450505 3116410 1933305
-371 -358 -561
0.25-10.00 0.30-10.00 0.40-15.00
0.06 0.04 0.03

0.20 0.13 0.10

1.20 1.04 1.34

1.14 1.61 1.11
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(4.5£0.1) and column oven temperature (35+2 °C). Some minor
variations were observed in the proposed method; however,
variables did not significantly affect the outcome. We concluded
that the obtained data proved the robustness of the proposed
method in this article.

The chemical stability of the stock solutions of the studied
compounds has been tested to determine the outcomes of storage
for 48 hours at room temperature (25 °C). All compounds were
found to be stable in the mobile phase for 48 hours at room
temperature, and were also stable in the refrigerator (4 °C). No
unexpected peaks were detected in the chromatograms during
the stability studies.

Analysis of Synthetic Mixture

The proposed method was implemented for the quantitation of
NEB and AML and their related compounds using the synthetic
mixture sample. The obtained results are in line with the labelled
content for NEB and AML combination formula. Furthermore,
the related chemical related compounds were found at levels
below the acceptable limit.

Conclusion

In this article, validated HPLC method was presented to
determineand quantify NEB, AML, and some related compounds
in a synthetic mixture. This method was evaluated for linearity,

Table 4. Forced degradation results

. . Number of R . Peak purity Peak purity
0,
Stress condition Degradation (%) impurities Retention time (min) (Amlodipin) (Nebivolol)
.. 10.038;12.663; 13.537;15.719;
Acidic/1N HCI/RT/24 h 15.5 7 20.489:21.029; 23.927 0.99965 0.99975
. 10.072;12.695; 13.539;15.715;
Alkaline/1N NaOH/RT/24h 16.4 7 20.489:21.047: 23.928 0.99981 0.99971
I 11.158;11.737; 12.244;14.297;
0 l ’ 1 ’
Oxidation/3% H202/3 h 6.5 9 16.541:16.983: 19.282:19.763: 21.822 0.99977 0.99967
8.016;17.808; 18.474;19.182;
o] ! ] 1 '
Neutral/H20/70°C/1 h 0.4 6 20.065:21.819 0.99972 0.99962
8.731;10.323; 15.963;16415;
Photolytic/UV-lamp/72h 1.3 10 16.885:17.651; 18.475;19.190; 0.99989 0.99985
20.070;21.737
17.419;17.881; 18.225;19.165;
o ; ; ; ;
Thermal/80°C/1 week 0.9 9 19.554:20.023; 21.206:21.860 0.99990 0.99983
Table 5. Results of recoveries data of AML, NEB and related compounds
. Total amount found (ug/mL)
Amount of drug taken®> Amount of drug spiked®
Analyte Mean + SD¢ Recovery (% RSD¢
Y (ug/mL) (ug/mL) ( ) y (%)
0.36 0.53+£0.0058 99.6 1.09
Nebivolol A 4.30 4.48+0.0140 99.5 0.31
6.55 6.72+0.0210 99.5 0.31
0.21 0.41+£0.0053 100.0 1.29
Amlodipine D 4.80 5.13+£0.0300 100.6 0.59
7.30 7.50+0.0430 98.0 0.57
0.70 0.89+0.0079 98.8 0.89
Amlodipine E 0.2 4.80 4,97+0.0210 99.5 0.42
7.30 7.46+0.0320 99.5 0.42
0.70 0.50£0.0053 99.0 1.06
Amlodipine 4.80 5.04+0.0280 101.5 0.55
7.30 7.56+0.0420 101.5 0.56
0.65 0.85+0.0077 100.5 0.91
Nebivolol 1.80 2.01+£0.0048 101.1 0.24
2.80 3.02+0.0073 101.1 0.25

asynthetic mixture AML/NEB 10:10 mg, *Standard solution, ‘Standard deviation, “Five independent analyses, NEB: Nebivolol, AML: Amlodipine



Onal et al. Simultaneous HPLC Analysis of Nebivolol and A

precision, accuracy, LOD, LOQ, selectivity, robustness and
solution stability. The selectivity of the method is evaluated as
per ICH guidelines by carrying out forced degradation tests of
NEB and AML combination tablets. Outcomes of these tests
demonstrated that the method was stable based on the findings
of NEB and AML-related substances. Thereby, we concluded
that the developed and validated method proposed in this
current article could be widely used in the routine practice to
simultaneously determine NEB and AML and their related
compounds in the synthetic mixture.
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ABSTRACT

Objective: The objective of this study is to examine the perceived
sources and levels of stress reported by three different dental faculty
students from Turkey. This study also aims to compare stress sources
among these students with respect to the role of faculties, specific
curricula and institutional differences.

Methods: In total, 1,294 students participated in a survey in
2015. This survey used Modified Dental Environmental Stress
questionnaire comprising 47 items that were grouped into 6
categories: academic performance; preclinical and clinical training;
patient treatment; faculty administration and education staff;
personal life issues; and professional identity after graduation.
Responses were recorded on a four-point rating scale ranging from
not stressful (1 point) to very stressful (4 points).

Results: The response rate of the study was 63.3% (1,294/2,045).
The “concern about failing the course or year due to the inability to
finish clinical schoolwork” (clinical score) was found as the highest
stress item (mean score =3.57). More than one-third of questionnaire
items showed the presence of moderate-to-severe stress with mean
scores between 3.57 and 3.06. The preclinical and clinical training
category showed the highest mean stress score (3.09) than other

oz

Amag: Bu calismanin amact Tiirkiyede ti¢ farkli dis hekimligi
fakiiltesi 6grencilerinin rapor ettikleri algilanan stres kaynaklari
ve diizeylerini incelemektir. Ayrica, dgrenciler arasindaki stres

kaynaklarin: fakiilteler, belirli miifredat ve kurumsal farkliliklarin
rolii agisindan karsilagtirmak amaglanmistir.

Yoéntemler: Calismaya ti¢ dis hekimligi fakiiltesinden toplam 1.294
dgrenci kaulmustir. Kirk yedi maddeli Modifiye Dental Cevresel
Stres anketi kullanilmis ve alt kategoriye ayrilmustir: akademik
performans; klinik éncesi ve klinik egitim; hasta tedavisi; fakiilte
yonetimi ve egitim personeli; kisisel yasam sorunlari; ve mezuniyet
sonrasi mesleki kimlik. Yanitlar, stresli olmayan (1 puan) ¢ok stresli
(4 puan) olarak dortlii puan sistemine gore kayit edilmistir.

Bulgular: Calismanin yanit orani %63,3’tiir  (1.294/2.045).
Klinik okul ¢alismasinin bitirilememesi (klinik puan) nedeniyle
dersi veya yili gecememe korkusu en yiiksek stres 6gesi (ortalama
puan =3,57) olarak bulunmustur. Anket sorularinin ticte birinden
fazlasi, ortalama puanlari 3,57 ile 3,06 arasinda olan orta-siddetli
stres  gostermigtir. Klinik 6ncesi ve klinik egitim kategorisi
diger kategorilere gore en yiiksek ortalama stres skorunu (3,09)
gostermistir. Stres maddelerinin ¢ogunda ve alu stres kategorisinde,
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categories. In most of the stress items and six stress categories,
females showed significantly more stress than males. A significant
difference was found among at least two or more faculties for each
stress category.

Conclusion: The modification of curricula, establishment of
student counselling, assignment of student advisors and student-
oriented programmes may be considered as stress reduction
methods. However, further studies are warranted to examine the
success of these methods.

Keywords: Dental education, dental students, stress, stress factors,
Turkey

Introduction

In simple terms, stress is the amount of strain caused by a task
that might be perceived positively or negatively and can be
adaptive or debilitating. Stress, which is a negative response
to anxiety, is yet the sole aspect of stress that has been assessed
regarding academic achievement among dental students. Anxiety
has been shown to predict reduced performance (1). Largely
because of the exhausting nature of the training, dental students
frequently feel a great deal of stress during this period (2). The
primary causes of stress include academic-based course work and
exams, clinical care and personal and faculty-associated factors.
The main outcomes of stress were reported to affect academic
achievement, psycho-emotional well-being and physical health,
which are displayed through behaviours including smoking and
alcohol consumption (2).

A few studies have compared stress levels among different
faculties, each using alternative teaching styles in line with
their respective cultures (3). A study reported the presence of
great disparity in how students’ perceived stressors, depending
on their institution. This disparity was associated with personal
and education-related factors (4). In a cross-cultural comparative
study of students from Singapore and the United States of
America, Yap et al. (5) reported that stressors were principally
associated with different areas of their academic courses. Varying
degrees of stress appeared to result from course-related factors
or the students immediate surroundings (3). Additionally,
differences were reported between the stress levels of preclinical
and clinical students; in fact, stressors for the latter were similar,
more stress was felt by preclinical students, and sex was again
significant (6).

Most stress studies involving dental students used modified
versions of the Dental Environmental Stress questionnaire (DES)
(7). The 25-item DES questionnaire by Garbee et al. (7) is used
to identify the potential areas of stress in dental school education.
Stress items are grouped into the following seven stress composite
categories of related questions: faculty and administration;
academics; manual skills; financial obligations; patient care;
personal problems; and family. The mean stress score for each
category was calculated by taking the average score of each item
in the category. The response to each item is rated from 1 (not

272

kadinlar erkeklerden daha fazla stres gostermisti. Her stres
kategorisi icin en az iki veya daha fazla fakiilte arasinda anlamli bir
fark bulunmustur.

Sonug: Miifredatlarin  degistirilmesi, 6grenci danismanliginin
olusturulmasi, 6grenci danigmanlarinin atanmast ve 6grenci odakls
programlar stres azaltma yontemleri olarak diisiiniilebilir. Ancak, bu
yontemlerin basarisini incelemek icin daha fazla calisma yapilmast
gerekmektedir.

stres, stres faktorleri, Tiirkiye

stressful) to 4 (very stressful), with a fifth possible response
being “not pertinent” (2,7). The DES has been translated into
multiple languages and adapted by various cultures, thus making
it appropriate for national and international studies (1,4,6,8-13).

Turkey is undergoing a rapid transition from Eastern to Western
attitudes, values and lifestyles. The changes increasingly reflect
Western values of independence, autonomy and competition
(14,15). All these factors and stressors associated with dental
environments could affect the stress levels of students. The
primary objective of the study is to assess the perceived sources
and levels of stress in a large population of Turkish dental students.
The study was conducted on students from three different dental
faculties in three different cities. Thus, the secondary objective
of this study is to establish differences in the sources of stress
across diverse dental student populations as well as investigate
the impact of specific differences among the institutions.

Methods

The Istanbul University Faculty of Dentistry Clinical Research
Ethics Committee approved the study protocol. Informed verbal
consent was provided by each volunteer, and they did not receive
any compensation for participation in this study. The Ethics
Committee also approved the consent procedure. The entire
study was conducted in full accordance with the guidelines of
the World Medical Association Declaration of Helsinki.

This study was conducted in three dental faculties located in
Istanbul University Faculty of Dentistry) (DF1), Konya Selguk
University Faculty of Dentistry) (DF2) and Kocaeli University
Faculty of Dentistry) (DF3). In these three faculties, dental
education is taught as a five-year curriculum. The first year
focusses on basic science and dental introductory courses. The
second year focusses on laboratory and preclinical training dental
science courses. In the third, fourth and fifth years, students
undergo clinical training. However, some curriculum differences
are present among dental faculties. Especially, the difference is
about clinical training in the third year. In some courses, students
attend clinical training as an observer. In some courses, students
participate in clinical training by treating patients. Also, in DF3,
students must undergo integrated clinical training in the fifth
year.
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All first- to fifth-year dental students were invited to participate
in the study from the three dental faculties. In total, 1,294
students in the 2014-2015 academic year enrolled in this
study. The questionnaire was administered from April 2015 to
June 2015. Questionnaires were given to students when they
attended a lecture and a researcher explained the purpose of the
survey. Participation was completely voluntary and all responses
remained anonymous (16). A total of 15 minutes were allotted
for completing the questionnaire. Students were asked not to
communicate, talk or comment about the items of questionnaire
while filling out the questionnaire (17). The respondents were
requested to note their sex at the top of the questionnaire.

Modified versions of the DES compiled by Murphy et al. (10)
and Westerman et al. (18) were used as the original templates
for our study. The 47 items of the questionnaire used in this
study were appropriate for the Turkish dental education system.
Previous studies have also used some of these items (6,10-12,17-
21). Therefore, the validity and reliability of the questionnaire
were not determined. Each response was rated on a Likert-type
scale with a four-point rating scale ranging from not stressful (1
point) to very stressful (4 points) (2,7,10,20).

To establish a theoretical framework and clarity in the assessment
of the research questions, the 47 items of the questionnaire
were grouped into 6 categories (4,10-12). Each category was
derived from the factor analyses of DES scales reported in earlier
studies (1,4,7,8,10,12,20,22). The categories were as follows: 1)
academic performance; 2) preclinical and clinical training; 3)
patient treatment; 4) faculty administration and education staff
(professors, instructors or clinical supervisors); 5) personal life
issues; and 6) professional identity after graduation (10,13,20).

Statistical Analysis

The statistical software SSPS for Windows version 20.0 was
used for statistical analysis (SPSS, IBM Corp., Armonk, NY,
USA). Descriptive statistics were used to present the stress scores
(mean and standard deviation) for each questionnaire item, six
stress categories, and the highest stress item in each category
and preclinical and clinical years’ stress items of DES (10). The
Kolmogorov-Smirnov test was used to test the normality of
data distribution. Student’s t-test, one-way analysis of variance
and Tukey’ post hoc test were used to compare the scores for
each questionnaire item with respect to sex, academic year and
overall scores of all five years. These tests were also used to detect
differences among the previously defined parameters.

Results
Demographic Profile

Table 1 presents the distribution of students by academic year
and sex. A total of 1,294 of 2,045 undergraduate students from
the 3 faculties completed the questionnaires with a total response
rate of 63.3%. The number of dental students who answered
the questionnaires was 554 for the dental faculty in the Istanbul
University, 441 for Selguk University and 299 for Kocaeli
University; the response rates were 53.8%, 75.1% and 69.9%,
respectively.

Perceived Stress Items

Table 2 presents the stress scores for each item according to the
academic year of the students and overall scores of five years.
The concern about failing the course or year due to the inability
to finish clinical school work (clinical score) was the highest
stress item (mean score =3.57). In total, 20 of the 47 (43%)
questionnaire items had significant differences (p<0.05) among
the study years of students.

Highest Stress Items in Six Categories by Sex and Academic
Year of Students

Table 3 presents the highest items of six stress categories for males,
females and overall scores in the preclinical (first and second years)
and clinical years (third, fourth and fifth years). In the academic
performance category, the highest stress items were different for
males and females in each year, except the fourth year. According
to the overall means, in preclinical years, the highest stress items
were different for the first and second year. Also, only third-year
students showed different highest items than fourth- and fifth-year
students in clinical years. In the preclinical and clinical training
category, the highest stress items were different in clinical years
for the fourth and fifth years with respect to sex. In the patient
treatment category, the highest stress item was “patients being late
or breaking their appointments” (Item 17) in all the clinical years.
In the faculty administration and education staff (professors,
instructors or clinical supervisors) category, the highest stress item
was different for males and females in the second year. The fourth
year showed a different highest stress item than that observed in
third- and fifth-year students. In the personal life issues category,
the “lack of time for relaxation or leisure activities” (Item 32) was
the highest stress item for all preclinical and clinical years. In the
professional identity after graduation category, the highest stress
item was the “fear of not having the possibility to pursue a post-
graduate programme” (Item 46) for all preclinical and clinical
years with respect to sex and overall means.

Table 1. Sample distribution by year of students and sex

Year of study Total Total
Males Females

First year 446 198 248
Second year 443 178 265
Third year 406 157 249
Fourth year 373 159 214
Fifth year 377 181 196
Total 2,045 873 1,172

. Gender Response rate (%)
Males Females
278 102 176 62.3
308 121 187 69.5
259 113 146 63.8
262 110 152 70.2
187 83 104 49.6
1,294 529 765 63.3
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Table 2. Distribution of mean stress scores, standard deviation and overall means by the year of students and significance among

years
Question First year Second Third year Fourth Fifthyear  Overall Significance
no year year

Academic performance

3.28+£0.79  3.55#0.73  3.48+0.78 3.48+0.74 3.25+0.86 3.42+0.78 <0.0012bc9ii
3.37+0.73  3.51+0.67 3.41+0.76  3.36x0.75 3.25+0.79  3.39+0.74 0.003¢
3.41+£0.72  3.49+0.74 3.33+0.78 3.37+0.72  3.25+0.80 3.38+0.75 0.007¢
1.84+0.94 2.15+1.04 2.24+1.09 2.06£1.04 2.07+£1.00 2.07£1.03 <0.0012"

Amount of assigned coursework
Difficulty of assigned coursework
Examinations and grades

AW N =

Competition with classmates

Lack of confidence to be a successful

2.37£1.00 2.44+0.97 2.531£1.03 2.27+1.02 2.184£0.98 2.37+1.00  0.0029"
dental student

Fear of failing course, year or a

licensing exam and behaviour of 6 2.09+£1.02  2.14£1.08 2.41%£1.12 2.27+1.09 2.10£1.07 2.20+1.08  0.003°e!
parents in case of failure

Lack of time to do assigned

laboratory, preclinical or clinical 7 3.06+0.94 3.23+0.90 3.58+0.73 3.63+0.66  3.26+0.85 3.35+0.86 <0,001P<efis
school work

Preclinical and clinical training

Difficulty in learning precision manual

skills required for clinical, preclinical 8 3.07+£0.97 2.93+0.91 2.98+0.97 2.82+0.98 2.9+0.99 2.95+0.96 0.047¢

and laboratory work

Responsibilities for comprehensive

. 9 - - 3.07+0.84 3.07:0.85 3.04+0.89 3.06+0.86 0.898
Datlent care and treatment
DRy TnltEzmiing) e i 10 - - 2.90+0.91 2.80+0.86 2.79+0.94 2.83+0.90 0.358
procedures and protocols
TR HEn (£ AT predl T o aimieane | - - 3.01£0.91 2.85:0.90 2.91+0.99 2.92+0.93 0.152

facing patient treatment

Fear of failing course or year because
of the inability to finish clinical school 12 = = 3.69+0.67 3.57+0.70  3.42+0.87 3.57+0.75 <0.001%
work (clinical credit)

Lack of confidence in own decision

. . .. 13 - - 2.73£096  2.60+0.96 2.531£0.89 2.63x0.95 0.069
making during clinical school work
FErERERS WEEnUpIFEy | g - - 3.19+0.85 3.18:0.83 3.14:0.94 3.18:0.87 0.839
behind the clinical work or course
Lack of adequate or sufficient number
of patients for clinical exams or clinical 15 - - 3.45+0.78 3.31+0.85 3.20+0.92 3.33+0.85 0.008'
work
Cooperation with dental laboratory ;¢ : - 3431074  3.50t0.74 3484077 3.50£0.75  0.052
due to timing or faulty working
Patient treatment
Patients being late or breaking their 4, - - 312£0.83  3.00:0.83 3.04:092 3.05:0.86 0.249
appointments
Negative or uncomplimentary
attitudes of patients or patient 18 - - 2.61£0.88 2.60+£0.86 2.66+0.91 2.62+0.88 0.742
management
Lack of communication or cooperation - - 2.51£0.89  2.45:0.91 2.37+0.89  2.45:0.90 0.271

with patients
Working on patients with dirty mouths 20 - - 2.68+0.94 2.63+0.91 2.74+0.92 2.6840.93  0.440
Faculty administration and education staff (professors, instructors or clinical supervisors)

Atmosphere created by professors or

.. . 21 = = 3.31£0.80 3.30+0.76  3.22+0.84  3.284£0.80 0.446
clinical supervisors

Criticisms from professor or clinical

. . . 22 - - 3.41£0.81 3.2840.86  3.31+0.86 3.33£0.84 0.206
supervisors in front of patients

Inconsistency of feedback on your
clinical work among different 23 = = 3.29+0.79  3.24+0.78 3.16+0.88  3.24+0.82 0.234
professor or instructors
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Inadequate knowledge and/or clinical
experience of the instructors in terms
of evaluation of your clinical work
(inadequate educational aspects of
instructors),

Lack of adequate professors, clinical
supervisors or instructors in the clinics

Absence of a professor, clinical
supervisor or instructor in clinic when
assistance is needed

Rules and regulations of the faculty

Attitudes of staff, clinical supervisor
or instructor towards female students

Lack of time to do assigned clinical
work or shortage of allocated clinical
time

Expectation of dental faculty or the
difference between reality of faculty
and expectations

The faculty facilities/environment are
not sufficient for social, cultural and
sports activities

Personal life issues

Lack of time for relaxation or leisure
activities

Difficulty in making friends

Relationship between members of the
opposite sex

Difficulty of adaptation to faculty
environment

Neglect for personal life
Moving away from home or town

Worried about compatibility of
dentistry to personality

Difficult home/hostel environment to
study, rest or fun

Lack of financial resources for
personal life expenses

Forced postponement of marriage,
engagement or having children

Having dual role of wife/husband/
mother/father/dental student

Personal physical health problems due
to chronic disease, drugs, alcohol, etc.

Working while studying
Professional identity after graduation

Lack of confidence in self to be a
successful dentist after graduation

Fear of not having possibility to
pursue a post-graduate programme

Fear of unemployment after
graduation

24

25

26

27

28

29

30

31

32

33

34

35

36
37

38

39

40

41

42

43

44

45

46

47

Table 2. continued

2.78+0.98

2.13%1.13

2.91+0.92

3.02+0.98

3.16+0.89

1.77+0.95

1.87+1.02

2.23+0.98

2.74+1.00
2.55+1.21

2.36%1.11

2.45+1.11

2.53%£1.13

1.89+1.09

1.67+1.03

1.83+1.06

1.95+1.09

2.47+0.97

2.80+0.98

2.25%1.06

3.08+0.86

2.31+1.06

3.03+£0.91

3.08+0.95

3.24+0.91

1.89+1.07

1.94+1.08

2.26%1.04

2.78+1.08
2.36%1.13

2.43%1.09

2.46+1.12

2.58+1.11

2.09+1.15

2.03+1.15

2.16£1.13

2.16x1.12

2.37%1.03

2.79+0.98

2.25%1.05

2.76+0.93

2.67+0.98

3.03+0.88

3.21+0.85

2.38+1.08

3.26+0.82

3.21+0.84

3.11+0.97

3.47+0.79

1.70+0.92

1.86+0.99

2.20+0.99

2.88+1.07
2.44+1.14

2.35%1.13

2.30+1.09

2.70 £ 1.06

2.08+1.15

1.89£1.11

1.99+1.06

2.10+1.11

2.42+1.01

2.92+0.97

2.29+1.05

2.66+0.94

2.61+0.099

3.10+0.89

3.34+0.81

2.44%1.09

3.23+0.87

3.26+0.88

3.13+0.99

3.45+0.80

1.56+0.89

1.73+0.95

2.02+1.01

2.86%1.07
2.35%¥1.14

2.35%1.04

2.29+1.07

2.57£1.07

2.05%1.12

1.76+1.05

1.92+0.99

2.05+1.04

2.37%1.02

2.92+0.97

2.23+1.04

2.79+0.90

2.72+0.94

3.06+0.99

3.03+0.93

2.49+1.03

3.05+0.88

3.14+0.90

2.94+1.04

3.17+0.85

1.85+0.89

1.88+0.94

2.33+0.97

2.89+0.98
2.41+1.06

2.34+1.06

2.10+0.97

2.61+1.04

2.12+1.04

1.87+£1.03

2.07£1.11

2.18+1.12

2.48+0.96

2.97+0.90

2.30+1.05

2.73+0.93

2.66+0.97

3.06+0.91

3.09+0.91

2.34+1.09

3.19+0.86

3.10£0.90

3.06+0.98

3.30+0.86

1.75+0.96

1.86%1.00

2.20£1.00

2.83+1.05
2.42+1.14

2.37%1.09

2.34+1.09

2.60+1.09

2.04+1.12

1.85+£1.09

2.00£1.07

2.08+1.10

2.42+1.00

2.87+0.97

2.26+1.05

Lower case letters denote significant difference between year of students: a: 1-2, b: 1-3, c: 1-4, d: 1-5, e: 2-3, f :2-4, g: 2-5, h: 3-4,i: 3-5, j: 4-5

0.306

0.508

0.662
<0'001 a,b,c,d.fj

0.003<4

0.022

<0,001bcef

0.243

<0'001 b,cefij
<0,001f

0.132

0.011f

0.394
0.246

0.862
0.00249
0.459
0.143
<0,0012f

0.0032

0.112

0.590
0.134

0.926
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Table 3. Means and standard deviations for six stress categories with the highest stress item by year of student or preclinical
and clinical years

Preclinical years Clinical years

Six stress

categories

Academic performance

Highest stress item

ikl (3.39+0.75)

-Difficulty of assigned
the coursework

Female (3.43£0.69)

-Examinations and
grades (3.43+0.70)

ol (3.4140.72)

Preclinical and clinical training

Highest stress item

Difficulty in learning
precision manual skills

Male required for clinical,
preclinical and laboratory
work (2.90+1.00)

Difficulty in learning
precision manual skills
required for clinical,
preclinical and laboratory
work (3.17+0.94)

Female

Difficulty in learning
precision manual skills
required for clinical,
preclinical and laboratory
work (3.07+0.97)

Overall

Patient treatment

Highest stress item

Male -

Female -

Overall -

276

First year (N=278)

Examinations and grades

Examinations and grades

Second year (N=308)

Examinations and grades
(3.48+0.77)

Amount of assigned
coursework (3.60+0.67)

Amount of assigned
coursework (3.55+0.73)

Difficulty in learning
precision manual skills
required for clinical,
preclinical and laboratory
work (2.79+0.89)

Difficulty in learning
precision manual skills
required for clinical,
preclinical and laboratory
work (3.02+0.92)

Difficulty in learning
precision manual skills
required for clinical,
preclinical and laboratory
work (2.93+0.91)

Third year (N=259)

Lack of time to do
assigned laboratory,
preclinical or
clinical school work
(3.50+0.80)

Amount of assigned
coursework
(3.68+0.59)

Lack of time to do
assigned laboratory,
preclinical or
clinical school work
(3.58+0.73)

Fear of failing
course or year
because of the
inability to finish
clinical school work
(clinical score)
(3.52+0.81)

Fear of failing
course or year
because of the
inability to finish
clinical school work
(clinical score)
(3.82+0.51)

Fear of failing
course or year
because of the
inability to finish
clinical school work
(clinical score)
(3.69+0.67)

Patients being late
or breaking their
appointments
(2.88+0.85)

Patients being late
or breaking their
appointments
(3.30£0.77)

Patients being late
or breaking their
appointments
(3.1210.83)

Fourth year (N=262)

Lack of time to do
assigned laboratory,
preclinical or clinical
school work (3.58+0.68)

Lack of time to do
assigned laboratory,
preclinical or clinical
school work (3.67+0.64)

Lack of time to do
assigned laboratory,
preclinical or clinical
school work (3.63+0.66)

Fear of failing course
or year because

of the inability to
finish clinical school
work (clinical score)
(3.48+0.71)

Cooperation with
dental laboratory due
to timing or faulty
working (3.72+0.60)

Cooperation with
dental laboratory due
to timing or faulty
working (3.59+0.74)

Patients being late
or breaking their
appointments
(2.80£0.83)

Patients being late
or breaking their
appointments
(3.14£0.80)

Patients being late
or breaking their
appointments
(3.00£0.83)

Fifth year (N=187)

Lack of time to do
assigned laboratory,
preclinical or
clinical school work
(3.19+0.85)

Examinations and
grades (3.38+0.73)

Lack of time to do
assigned laboratory,
preclinical or
clinical school work
(3.26+0.85)

Cooperation with
dental laboratory
due to timing or
faulty working
(3.37£0.76)

Fear of failing
course or year
because of the
inability to finish
clinical school work
(clinical score)
(3.57+0.76)

Cooperation with
dental laboratory
due to timing or
faulty working
(3.480.77)

Patients being late
or breaking their
appointments
(2.87+0.93)

Patients being late
or breaking their
appointments
(3.17£0.90)

Patients being late
or breaking their
appointments
(3.04+0.92)
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Table 2. continued

Faculty administration and education staff (professors, instructors or clinical supervisors)

Highest stress item

The faculty facilities/
environment are not
sufficient for social,
cultural and sports
activities (2.96+1.05)

Male

The faculty Facilities/
environment are not
sufficient for social,
cultural and sports
activities (3.05+0.93)

Female

The faculty facilities/
environment are not
sufficient fFor social,
cultural and sports
activities (3.02+0.98)

Overall

Personal life issues
Highest stress item
Lack of time for

relaxation or leisure
activities (3.02+0.97)

Male

Lack of time for
relaxation or leisure
activities (3.24+0.83)

Female

Lack of time for
relaxation or leisure
activities (3.16+0.89)

Overall

Professional identity after graduation

Highest stress item

Fear of not having
possibility to pursue

a post-graduate
programme (2.70+1.01)

Male

Fear of not having
possibility to pursue

a post-graduate
programme (2.86+0.96)

Female

Fear of not having
possibility to pursue

a post-graduate
programme (2.80£0.98)

Overall

Rules and regulations of
the faculty (3.07+0.88)

- Expectation of dental
faculty or the difference
between reality of
faculty and expectations
(3.10+0.89)

- The faculty facilities/
environment are not
sufficient for social,
cultural and sports
activities (3.10+0.96)

Rules and regulations of
the faculty (3.08+0.86)

- The faculty facilities/
environment are not
sufficient for social,
cultural and sports
activities (3.08+0.95)

Lack of time for relaxation

or leisure activities
(3.23£0.92)

Lack of time for relaxation

or leisure activities
(3.25+0.91)

Lack of time for relaxation

or leisure activities
(3.24+0.91)

Fear of not having
possibility to pursue a

post-graduate programme

(2.70+1.01)

Fear of not having
possibility to pursue a

post-graduate programme

(2.84+0.96)

Fear of not having
possibility to pursue a

post-graduate programme

(2.79+0.98)

Criticisms from
professor or clinical
supervisors in

front of patients
(3.30£0.85)

Criticisms from
professor or clinical
supervisors in

front of patients
(3.49+0.76)

Criticisms from
professor or clinical
supervisors in

front of patients
(3.41£0.81)

Lack of time for
relaxation or
leisure activities
(3.29+0.89)

Lack of time for
relaxation or
leisure activities
(3.60+0.67)

Lack of time for
relaxation or
leisure activities
(3.47£0.79)

Fear of not having
possibility to pursue
a post-graduate
programme
(2.86+0.93)

Fear of not having
possibility to pursue
a post-graduate
programme
(2.96+1.00)

Fear of not having
possibility to pursue
a post-graduate
programme
(2.92+0.97)

Rules and regulations
of the faculty
(3.17%£0.90)

Rules and regulations
of the faculty
(3.45+0.73)

Rules and regulations
of the faculty
(3.34+0.81)

Lack of time for
relaxation or leisure
activities (3.36+0.84)

Lack of time for
relaxation or leisure
activities (3.51+0.77)

Lack of time for
relaxation or leisure
activities (3.45+0.80)

Fear of not having
possibility to pursue

a post-graduate
programme (2.74+1.03)

Fear of not having
possibility to pursue

a post-graduate
programme (3.05+0.90)

Fear of not having
possibility to pursue

a post-graduate
programme (2.92+0.97)

Criticisms from
professor or clinical
supervisors in

front of patients
(3.24+0.86)

Criticisms from
professor or clinical
supervisors in

front of patients
(3.3740.85)

Criticisms from
professor or clinical
supervisors in

front of patients
(3.31£0.86)

Lack of time for
relaxation or leisure
activities (3.02+0.86)

Lack of time for
relaxation or leisure
activities (3.28+0.83)

Lack of time for
relaxation or leisure
activities (3.17+0.85)

Fear of not having
possibility to pursue
a post-graduate
programme
(2.80£0.91)

Fear of not having
possibility to pursue
a post-graduate
programme
(3.12+0.86)

Fear of not having
possibility to pursue
a post-graduate
programme
(2.97+0.90)
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Six Stress Categories with Respect to Sex, Year, Overall Scores
by Year and Overall Scores of All Five Years

Table 4 shows the means and standard deviations for the six stress
categories with respect to sex, year, overall scores by academic year
of students and the overall scores of all five years. The preclinical
and clinical training category showed the highest stress mean
score (3.09) as compared with the other categories. Except for
the categories of patient treatment and professional identity after
graduation, there were significant differences among the study
years with respect to males or females and the overall means in
each stress category. There was a significant difference between
males and females with respect to the year of students, except
in first and second academic years in academic performance,
faculty administration and education staff and personal life
issues categories, as well as third and fifth years in the personal
life issues category. With regard to the overall mean of males and
females of all five years, a significant difference was observed
between the sexes in each category. Also, a significant difference
was determined among the six categories for the overall means
of all five years.

Six Stress Categories by Faculty

Table 5 shows the means and standard deviations of the six stress
categories for each dental faculty.

A significant difference was found among at least two or more
faculties for each category. Also, the DF2 displayed higher mean
stress values than the other faculties.

Discussion

Evidence from a systematic review including 124 studies
demonstrated that dental students were exposed to a significant
amount of stress while training, which was chiefly attributed to
the challenging characteristics of the training. Previous studies
have indicated the negative effects of increased stress on students’
health and well-being (2). Therefore, our aim was to determine
the perceived sources and levels of stress in a large population
of Turkish dental students across three dental faculties. Also,
we aimed to examine the differences in stress sources and levels
among faculties to investigate the impact of specific curricular,
teaching and institutional differences.

In this study, the overall mean stress scores were considered
and the highest stress item changed according to the year of the
students. “Examinations and grades” for were highest stress items
in the first year, and the “amount of assigned coursework” was
the highest stress items in the second year. This was followed
by the “difficulty of assigned the coursework” for the first and
second years. The first year was mainly dedicated to medical
courses and some manual skills and preclinical courses related
to prosthetics. Preclinical training and theoretical dental classes
are usually taken in the second year. Therefore, the academic
environment and dental faculty curriculum are new for first-year
students (6,23,24). Silverstein and Kritz-Silverstein (24) found
that the DES scores related to class work were high at baseline
and increased after one year. Their summations were stress levels
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resulting from the realisation of the new environment, significant
life changes and pressures and anticipation of stressors still to
come. In contrast to our results, stress due to academic factors
was lower in the second year than in the first year (22). This
result might be attributed to the rapid shift in curriculum and
subject, to which the new students had difficulty in adjusting.
However, in this study, the mean stress of items related to
academic performance increased in the second year. This finding
may be related to the increase of preclinical work and theoretical
dental courses. In accordance with our results, Polychronopoulou
and Divaris (12) showed that students in the third year were
most affected by acquiring manual skills in the laboratory and
preclinical work. The researchers stated that that these students
might be overwhelmed by this demanding period. In terms of
curriculum, there is a similarity between the second year in our
study and the third year in their study. In addition to this result,
in the other studies, “examinations and grades” (6,11,21,24),
“no time for holiday or reduced holidays” (25), “amount of
assigned work” (6), “fear of failing course/year” (6, 11), “fear of
facing parents after failure” (23), “financial responsibilities” (24),
“inconsistency in feedback on work from different instructors”
(24) and “fear of unemployment after graduation” (21) were also
reported as the top stress items for the first and second year.

There was a trend of increasing overall mean stress scores related
to clinical training, patient treatment and clinical education
staff. In line with our findings, it was reported that the mean
DES scores had a marked rise in the third year, which is the
transition year into clinical training. This rise to moderate stress
levels for third-year students suggests that the transition might be
challenging for many students (11). Another study with similar
findings linked the rise with the additional unfamiliar pressures
related to patient care (16). In agreement with our findings, the
“fear of failing the course or a year” was found as the top stress
item in other study (6,13). Although in line with our findings
of the first and second years, another study found examinations
and grades were the main stressors for all students (20). However,
their mean score (2.86) was much lower than that in our study

(3.41).

Elani et al. (8) also found that the chief stressors for all dental
students were “examinations and grades” and “workload”. In
contrast, the “amount of assigned work” (7), “examinations” (7),
“treatment grades” (11), “completion of clinical requirements”
(21), “lack of time for holiday or reduced holidays” (25) were
reported as top stress items for third-year students. In our study,
the highest stress item “lack of time to do assigned clinical
school work” for fourth-year students may related to increased
assigned clinical work (clinical credit). In agreement with
our findings, Naidu et al. (11) observed that the “shortage of
allocated clinical time” was the highest stress item for fourth-
year students. They stated that fourth-year students might be
more focused on finishing their clinical requirements. Morse
and Dravo (21) observed that fourth-year students were the
most stressed about learning clinical procedures because the
most advanced techniques were learned and put into practice in
this year. Also, in another study performed on Turkish dental
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students, the “completion of clinical requirements” and “fear of
failing the year” were found as the highest stress items for the
fourth year (6). Different to our findings, “examination and

® 5 grades” (8), “lack of time for relaxation” (12), “lack of time for
O N N . . .
S o o holiday or reduced holidays” (25) and “financial resources” (21)
o0 . . .
. a a were reported as the highest stress items. Compared with another
. study, in our study, the “cooperation with the dental laboratory
. 2 2 due to timing or faulty working” was the highest stress item and
2 = = . .
: 2 Z the overall mean score (3.48) was much higher than their mean
< 3 = . .
2 z 3 scores, which were between 1.73 and 2.53 (20,21,25). This may
w i ul . .
“ m o« u o Y be due to the fact that the laboratory workload is excessive and
g o & o .
ec e _ @ < < the number of laboratory technicians is insufficient because the
+ H H o o o o .
= oe B = E = E students send the prosthetics work to the laboratory to complete
N & &Y v 7 v ) their prosthetic credits. In accordance with our findings, it
" &
g o) p was reported that seniors would naturally be more concerned
z s s . . .
s & < e about the dental laboratory being prompt in the delivery o
z < < : bout the dental laboratory being t in the delivery of
=3 = = < . . .
= = z ) their cases because they were trying to meet deadlines for
2 5 = 8 S S ) completion of graduation requirements (7). In contrast to our
] > S
Y h n o S S S s findings, “examination and grades” (10), “completion of clinical
Q ,: % < S < S \1.)_ . »6 «l k f. f hl.d d dh l-d »
IS oc < e < & requirements” (6), “lack of time for holiday or reduced holidays”.
N . : (25) “fear of failing a course or a year” (11,21), “differences in
2 z N opinion between clinical staff concerning patient treatment”
= = S . . . .
2 < < D (20), “fear of facing parents after failure” (23) and “completing
N = =3 28 () .. . .
3 & E &5 clinical requirements” (26) were reported as the highest stress
z : : h o .
< m i 5 g T items for fifth- or final-year students.
o S o o a a 2 =5
g . g o N
(7] - - - - - - - D s L. . .
2 o 28 8 S S = o In our study, there were statistically significant differences among
S N & W 3 > > 5 = o . . - .. -
= NN v 9 v Iy six categories. The preclinical and clinical training category showed
o N g . A
o a < the highest mean stress score (3.09). Faculty administration and
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Table 5. Means and standard deviations of six stress categories for the three dental faculties and a statistical comparison of
these three faculties for each category

Six stress categories 1. Faculty (N=554)

1. Academic performance 2.76%1.02
2. Preclinical and clinical training 2.97+0.90
3. Patient treatment 2.64+0.85
4. Faculty administration and education staff

. . . . 2.91+0.91
(professors, instructors or clinical supervisors)
5. Personal life issues 2.23+1.06
6. Professional identity after graduation 2.53+0.99

Lower case letters show significant difference between faculties: a: 1-2, b: 1-3, c: 2-3

reported higher stress than female students (20,23). Yet in other
studies, no difference was found between male and female
students (3,26).

In our study, a significant difference was observed in academic
performance and preclinical and clinical training stress categories
among the three faculties. Also, a significant difference was found
among at least two faculties in other stress categories. Students
of the second faculty showed a higher stress than other faculties.
This difference may be related to the teaching and curriculum
issues of each faculty or external factors such as the socioeconomic
or sociocultural environment of the cities in which the faculties
were located. It is noteworthy that issues raised by the students
regarding their courses pertained to different aspects of the
curriculum in each school. There is some evidence showing the
limited effects of the external environment on stress in dental
students; hence, variations of student stress arise from both
course-related factors and their immediate surroundings (3,5).

Study Limitation

This research is limited to three faculties in Turkey’s three largest
cities. It is not known whether the sources of stress found in
the research reflect the local attitudes or are more common.
Therefore, the effects of main stressors, especially the curriculum
and personal life issues, should be evaluated by conducting
studies in more faculties and cities.

Conclusion

The “fear of failing course or year because of the inability to
finish clinical school work” was found as the highest stress item
(mean score =3.57) for all students in five years. However, the
highest stress item changed according to the year of the students.
“Examinations and grades” for the first year and “amount of
assigned coursework” for the second year were found to be the
highest stress items. For the third year, the “fear of failing the
course or year because of the inability to finish clinical school
work”; for the fourth year, the “lack of time to do assigned
laboratory, preclinical or clinical school work”; and for the fifth
year, the “cooperation with dental laboratory due to timing or
faulty working” were the highest stress items. With respect to

_ 3. Faculty Significance difference
2. Faculty (N=441) (N=299) between years
3.02+1.09 2.92+1.14 <0.0012b¢
3.23+0.91 3.12+0.97 <0.0012b<
2.77+0.95 2.70+0.98 0.0062
3.12+0.98 2.91+1.07 <0.0012¢
2.35+1.17 2.2611.20 <0.0012¢
2.59+1.07 2.38+1.06 <0.001°¢

the six categories, the preclinical and clinical training category
was the main source of stress as perceived by all the students. For
most of the stress items and six stress categories, females showed
significantly more stress than males. In addition, there was a
significant difference in the perceived stress levels among at least
two or more faculties in each stress category. Curricula need to be
rearranged or modified by considering factors that cause stress.
Additionally, establishing a student counselling section, assigning
student advisors and student-oriented programme planning may
reduce the stress caused by dental education. However, further
studies are warranted to examine the success of programmes and
curricula that reduce stress.
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ABSTRACT

Objective: The physical or emotional difficulties faced by
academicians negatively affect their productivity. The aim of this
study is to translate and adapt a Turkish version of the Work
Limitations Questionnaire-Short Form (WLQ-SF) and investigate
its validity and reliability. The WLQ-SF assesses academicians who
have suffered from physical or emotional health limitations in the
past 2 weeks while working.

Methods: In this study, the mean age of 104 participants who
completed the Turkish version of the WLQ-SF was 37.75+9.43
years. The test-retest reliability was evaluated using the WLQ-SF
with a 7-day interval. The test-retest reliability assessed through
intraclass correlation coefficient (ICC) and Cronbach’s alpha (at)
were used to determine the construct validity and time-invariant
reliability of the scale over time.

Results: The WLQ-SF provided construct validity with 68.62%
variance under two factors (Bartletts test of sphericity value,
407.830; Kaiser-Meyer-Olkin (KMO) value, 0.746; p=0.0001) and
was found to be valid. It demonstrated a high test-retest reliability
(ICC =0.96) and good internal consistency (Cronbach’s alpha
=0.83) for all domains. Therefore, the WLQ-SF in the Turkish
language is a valid and reliable test.

Conclusion: The Turkish version of the WLQ-SF was found to be
valid and reliable for evaluating the effect of physical and emotional
health among academicians. It is an important scale to measure the
impact of both physical and emotional health at work.

Keywords: Academicians, work limitation, reliability, validity,
Turkish

oz

Amag: Akademisyenlerin kargilastiklari fiziksel ve duygusal zorluklar
onlarin {iretkenliklerini olumsuz olarak etkilemektedir. Calismanin
amact Is Limitasyonu Olgegi-Kisa Formu'nun (ILO-KF) Tiirkge
uyarlamast, gegerlilik ve giivenilirlik alismasinin yapilmastdur. ILO-
KF akademisyenlerin son iki hafta icerisinde yasadiklar: fiziksel veya
duygusal saglik durumlarinin, calisma hayatlart tizerine etkisini
inceleyen bir olgektir.

Yontemler: ILO-KF nin Tiirkge versiyonuna katilan kaulimeilarin
yas ortalamast 37,75¢9,43 yil olarak hesaplanmisur. ILO-
KF’nin test-tekrar test giivenilirligi yedi giin arayla tekrarlanarak
degerlendirildi. Olgegin yapisal gegerlilik ve zamana gore
degismezlik giivenilirligi icin test-tekrar test intraklass korelasyon
(ICC) yontemi ile Cronbach alfa testi kullanildi.

Bulgular: ILO-KF iki fakeér alunda %68,62 varyans ile yapisal
gegerliligi saglamaktadir (Barlett: 407,830; Kaiser-Meyer-Olkin:
0,746, p=0,0001). ILO-KF giivenilirligi (ICC =0,96) ve i¢ tutarlilig
(Cronbach alfa =0,83) oldukea yiiksek olarak bulundu. Bundan
dolayt ILO-KF Tiirkee dilinde gegerli ve giivenilir bir testtir.

Sonug: ILO-KF Tiirkge uyarlamasinin akademisyenlerin fiziksel
ve duygusal saglik durumlar iizerinde gecerli ve giivenilir oldugu
bulunmustur. Bu 8lcek isyerinde hem fiziksel hem de duygusal
sagligin etkisini 6l¢mek icin énemli bir 6l¢ektir.

Anahtar Sézciikler: Akademisyenler, is limitasyonu, gegerlilik,
giivenilirlik, Tiirkce

Received: 16.04.2020
Accepted: 25.06.2020

Address for Correspondence: Ramazan SAHIN, Gazi University, Department of Occupational Health and
Safety, Ankara, Turkey
E-mail: sahinramazan88@gmail.com ORCID ID: orcid.org/0000-0002-6218-7558

Cite this article as: Sahin R, Ozkan S, ilhan MN. Cross-cultural Adaptation, Reliability and validity of the
Turkish Version of the Work Limitations Questionnaire-Short Form. Bezmialem Science 2021;9(3):283-9.

©Copyright 2021 by the Bezmidlem Vakif University
Bezmidlem Science published by Galenos Publishing House.

283


https://orcid.org/0000-0002-6218-7558
https://orcid.org/0000-0003-1367-6328
https://orcid.org/

Sahin et al. Work Limitations Questionnaire Short Form

Introduction

The concept of work has emerged from social relationships that
arise due to the desire to meet the needs of other people (1).
Creating or uncovering anything is defined as a process consisting
of both physical and mental occupations and labour. Work is an
indispensable part of human life that provides an individual with
status and value and supports him/her as part of society (2).

The occupational health and safety standards address the
conditions of people who are risking their lives and future due
to various risk factors and hazards caused by industrialisation
and technology. These can be defined as a set of systematic and
scientific studies aiming to protect both physical and mental
health during the execution of work in the workplace and in an
environment free from threats to a person’s physical and mental
health (3,4). Approximately, 4% of the Turkey’s gross national
product is spent on occupational accidents and occupational
losses of employees (5). Therefore, measures taken to ensure
occupational health and safety will eliminate these losses, and
the income earned from being able to continue work will be used
to develop the country (6). The need to transform the working
environment into a safe and healthy place to protect workers from
occupational accidents and diseases must be evaluated for every
situation. It should be kept in mind that all kinds of expenditures
that are made to improve the occupational health and safety may
have a share in minimising the possibility of accidents or injuries,
decreasing the costs of the products that a business produces and
increasing its profit margin (7).

The profession of an academician can be defined as a civil servant
working for a fee, a professional employee or a knowledge worker
who can develop fiction works to intersect the intellectual paths
within the university (8). As academic staff members work
within an academic institution, their performance is evaluated
in a way that is similar to that of office workers. Although the
working environment of academicians appears to be safer when
compared with the hazardous workplaces, they may contain
many observed and/or unobserved risk factors (9). Academic staff
can work in environments that can be affected by many personal
and environmental risk factors, including physical, chemical,
biological, psychosocial and ergonomic factors, as observed in
other professional groups (10). The main problems that may
affect the occupational health and safety of academicians are
personal factors, such as workload and stress; psychological
factors, such as burnout, depression and anxiety; physical
factors, such as inappropriate posture, continuous repetitive
movements and ergonomic features of the work environment;
and environmental factors, such as noise, thermal comfort,
lighting and chemicals (11).

The literature has reported that the costs associated with the
loss of productivity in a work environment have a significant
economic impact, and additional costs due to paying employees
for sick leave and time away from work (e.g. vacations) increase
this impact (12,13). When these financial factors are considered,
various scales are needed to measure the impact of this health
loss of employees on the workplace (14,15). Researchers have
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adapted some of these scales to different languages. The most
frequently used scales are the Job Satisfaction Scale, which is
used to evaluate employee satisfaction and personal satisfaction
problems, and the Minnesota Satisfaction Questionnaire, which
is used to examine the effect of internal and external factors
on employee job satisfaction (16-18). The Work Limitations
Questionnaire (WLQ) is a scale that is frequently preferred
because it evaluates the relationship between the physical health
and emotional problems of the employees and their lives. This
scale is often used to determine employee-related influences (14).

Considering that employees’ physical or emotional difficulties
negatively affect the productivity of the business, the present
study aimed to ensure the validity and reliability of the Dr
Debra Learner’s WLQ-Short Form (WLQ-SF), when adapted
into Turkish, to examine the effect of physical and emotional
situations on employees in the past 2 weeks.

Methods

Before beginning the study, permission was obtained from the
authors of the original version of the WLQ-SF for its translation
and validation in the Turkish language. The study was designed
according to the Helsinki Declaration, and all the participants
signed the consent form. The study was approved by the Ethics
Committee of University.

Study Population

The study was conducted on the academicians working at the
Faculty of Health Sciences from March 2019 to June 2019.
These academicians were eligible to be part of the study if they
met the following participation criteria: 1) Aged between 25 and
65 years; 2) working as a faculty member at a state university; 3)
having at least 3 years of academic experience and 4) are literate
and willing to join the study. Participants were ineligible if they
had any chronic, physical, mental and/or cognitive disease as
diagnosed by a medical doctor.

In the calculation of the sample size required for performing
the adaptation, reliability and validity analyses, it was envisaged
that the number of items in the model should be evaluated
10 times as suggested in the study by Tabachnik et al. (19) to
make reliable inferences in multivariate analyses. Therefore, the
number of individuals to be included for assessing the 8-item
scale was calculated to be 80. It was found that the inclusion
of 100 participants with a considered non-response rate of 25
would be sufficient to obtain the necessary working power.

During the study process, 110 participants, who were working as
faculty members at various state universities, were included. Of
these, six participants were subsequently excluded (four did not
come for the test-etest and two requested to be removed from the
study). As a result, our final study population consisted of 104
academicians.

Instruments

A socio-demographic form, comprising questions about age,
sex, academic experience and title, were filled out by all the
participants.
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The Work Limitations Questionnaire Short Form (Dr. Debra
Learner’s WLQ-SF) consisted of five sub-parameters and eight
questions, which were selected from the WLQ, developed in
2001. The WLQ consists of 25 items that are used to evaluate
the physical and emotional limitations of employees and how
these affect their ability to perform the job (14). The WLQ-SF
takes 10-15 minutes to complete, and it uses two questions from
four dimensions related to the on-the-job work demands: time
management, physical demands, mental-interpersonal demands
and output demands. The recall period is 2 weeks with response
categories capturing the percentage of time an employee has for
meeting the respective work demand. Response options include
“all of the time (100%)”, “most of the time”, “some of the time
(about 50%)”, “a slight bit of the time,” “none of the time (0%)”
and “does not apply to my job”. A six-point Likert scale (1-6) is
used for each question, allowing workers to answer items. The
two physical demand questions used a reversed scale; therefore,
they were reversed scored. To calculate the percentage of time an
employee was unable to meet his/her job demands, the responses
were converted to percentages and the average was measured to
obtain a score in the range of 0-100. Therefore, an index score of
0 represents an employee who is never unable to meet his/her job
demands; whereas, a score of 100 represents an employee who is
always unable to meet his/her job demands.

Translation and Coss-cultural Adaptation

The WLQ-SF was translated from English to Turkish according
to the standard methodology recommended by Beaton et al.
(20). In Stage 1, two independent translators whose native
language was Turkish did the translation of the WLQ-SE After
the synthesis of the translated versions by two native speakers,
the final version of the translation was developed in Stage 2.
The final Turkish version of the questionnaire was translated
back from Turkish into English again by two native English
speakers who could speak Turkish fluently (Stage 3). In Stage 4,
this version was compared with the original version to identify
any inconsistencies. No inconsistencies were found between the
Turkish and the original version. Lastly, the pre-final version of
the assessment was piloted in academicians (n=20) to determine
the clarity of all of the items and their compatibility for Turkish
participants (Stage 5). The aim of cross-cultural adaptation was
to make consistency in the construct validity between the original
and translated versions of the assessment scale. The WLQ-SF was
evaluated twice in 104 participants with a 7-day interval to assess
the test—retest reliability.

Statistical Analysis

The Statistical Package for Social Sciences version 23.0 for
Windows was used in the analysis of the data collected within
the scope of the study. Statistical data were expressed as mean
+ standard deviation (X + SD), median or percentage (%). The
one-sample Kolmogorov-Smirnov test was used to determine the
suitability of the data for normal distribution.

Construct Validity
The validity of the WLQ-SF scale was analysed by descriptive

factor analysis. To evaluate the suitability of the factor analysis

model, the following properties were searched: chi-square score
greater than 0.05, CMIN/DF value between 3 and 5, cognitive
flexibility inventory (CFI) value greater than 0.9, Tucker-Lewis
index (TLI) value greater than 0.9, and RMSEA value less
than 0.08. In the absence of a model fit, construct validity was
evaluated by explanatory factor analysis. The Kaiser-Meye-Olkin
(KMO), Bartlett’s sphericity (p<0.05) and Bartlett’s chi-square
values were analysed to assess the model fit through explanatory
factor analysis.

Reliability

In our study, the testretest reliability measured through
Cronbach’s alpha () and intraclass correlation coefficient (ICC)
were used to assess the reliability of the scale over time. The
acceptable value for the calculated coefficient with a Cronbach’s
alpha ranging from 0 to 1 is considered to be 0.80 and above
for a previously developed scale, and 0.70 and above for a newly
developed scale is interpreted as acceptable (21-23).

Results
Descriptive Statistics

In this study, 104 academicians completed the test and retest
assessments. The mean age of the participants was 37.75+9.43
years (minimum =27 and maximum =64). Table 1 shows the
demographic characteristics of participants.

Construct Validity

The descriptive factor analysis model used to evaluate the
construct validity of the WLQ-SF was not found to be suitable
(CFI =0.62, chi-square: 151.796 and p<0.05; CMIN/DF: 7.5;
TLIL: 0.5; RMSEA: 0.25). In light of these data, explanatory
factor analysis was used to assess validity. The WLQ-SF provides
construct validity with a variance of 68.62% under two factors
(Bartlett’s test of sphericity value, 407.830; KMO value, 0.746;
p=0.0001). Questions 1, 2 and 5-8 were distributed as factor 1
(workload and concentration limitation) and questions 3 and 4
were distributed as factor 2 (physical limitations of the working
environment) (Table 2). In addition, there are two factors in our
study. The factor 1 covers six questions based on the workload
and concentration limitation as a single factor. As the questions
of the scale used in our study did not distribute too many factors,
rotation was not performed.

Reliability

The Cronbach’s alpha was 0.83 for the whole scale, indicating
that the scale has high internal consistency. When questions were
excluded, the Cronbach’s alpha of the scale ranged from 0.70 to
0.83 (Table 3).

Repetition of the form is a reliability analysis that is used in cases
where it is possible to reach the same sample again. In this study,
the reliability of the WLQ-SF was evaluated using this method.
The scale was directed to 104 participants in the first application
and re-commissioned to 104 people in the second application.
The data obtained from the two applications were tested using
the Pearson correlation coefficient. The obtained data were
found to be statistically significant (Table 3).
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Table 1. Some of the descriptive characteristics and distribution of participants

Characteristics N (%)
Female 76 (73.1)

Sex
Male 28 (26.9)
Married 82 (78.8)

Marital status Single 15 (14.4)
Divorced 7 (6.8)
Research assistant (MSc) 25 (24)
Research assistant (PhD) 18 (17.3)

Title Assistant professor 20(19.2)
Associate professor 21(20.3)
Professor 20(19.2)

Table 2. Factor analysis of the WLQ-SF
Factor components
Workload and concentration limitation Physical limitations of the working environment

Question 1 0.797

Question 2 0.747

Question 3 0.854

Question 4 0.826

Question 5 0.742

Question 6 0.669

Question 7 0.815

Question 8 0.743

Eigenvalue 3.709 1.781

Variance (%) 46.36 22.26

Discussion our participants. The answers suggested that the emotional and

The Turkish adaptation of the WLQ-SE which examines the
effects of physical and emotional health conditions on working
lives, has been found valid and reliable. Many studies have shown
that individuals working as academicians have high psychological
and emotional fatigue. Therefore, burnout levels are higher
than that among other occupational groups (10,24,25). To
evaluate these emotional conditions, we used the WLQ-SF with
academicians.

The WLQ-SF uses eight questions to examine four main areas:
time management, physical demands, mental-interpersonal
demands and output demands. The questions are based on two
factors: workload and concentration limitation, and physical
limitations of the working environment. Questions about
workload and concentration limitation are mostly used to
evaluate emotional and psychological effects on participants
workloads. Questions about physical limitations of the working
environment assess the physical influences on participants. In our
study, we examined the emotional and physical job limitations in
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physical limitations made it difficult for all of the participants
to perform their job duties well. In other words, it was found
that the emotional and physical difficulties that might affect the
academicians’ work were not very high and their average score in
all fields was below 40%. The results of the studies performed in
some occupational groups with chronic diseases using this test
are similar to the results of our study, given the four main areas
mentioned in the test (14,26-31).

To determine the construct validity of the WLQ-SF scale,
firstly, we evaluated whether the data collected for the study
were suitable for factor analysis and whether the sample size was
sufficient. The value of KMO test was 0.746 and the result of
Bartlett’s test of sphericity was found to be statistically significant
(<0.001). These results show that the study sample is sufficient
for factor analysis (32). In the explanatory factor analysis, the
WLQ-SF scale was found to be two-factor in accordance with
the literature (30,31). The factor loadings of the scale ranged
between 0.669 and 0.854. In the literature, although validity
and reliability studies were conducted for the WLQ-SF scale in
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Table 3. Item, subscale and scale descriptive and reliability measurements (N=104)

Mean £ SD a if item deleted
WLQ-SF -
Question 1 0.802
Question 2 0.708
Time management 38.10+28.85 =
Question 3 0.838
Question 4 0.836
Physical demands 33.78+15.75 -
Question 5 0.808
Question 6 0.816
Mental-interpersonal demands  33.89+25.52 -
Question 7 0.791
Question 8 0.806
Output demands 40.86+28.58 -

*Pearson correlation coefficient, r<0.01, SD: Standard deviation

12 other languages, the factor contents of these studies could not
be found (33). While evaluating the study of the original WLQ
(25 questions) conducted in 2001, we found that the questions
examining the four main areas had two-factor structure similar
to our study. According to the results of our study, the WLQ-SF
is a valid test for the examination of job limitations in employees
as academicians.

Internal consistency of the WLQ-SF scale was evaluated with
Cronbach’s alpha in our study. Just as in the original English and
subsequent translations, the WLQ-SF scale has excellent internal
consistency in all areas (14,30). As a result of the statistical
analysis, the coefficient was found to be 0.83 in this study. This
result shows that the Turkish version of the WLQ-SF scale is
highly reliable since the Cronbach’s alpha is between 0.80 and
1.00.

In this study, Cronbach’s alpha was 0.78 for time management,
0.86 for physical demands, 0.76 for mental-interpersonal
demands and 0.82 for output demands, which are sub-domains
of the WLQ-SE Considering that the WLQ-SF examines work
limitations in these four main areas, it is found that the test is
quite reliable in all subheadings. In the original version of the
test with 25 questions, the Cronbach’s alpha of these four main
areas was reported to be 0.88 and above (14). Compared to the
results of this study, this difference may be due to the difference
in the number of questions between the two tests; however, it
may be that the sample group consisted of employees with a
chronic disease.

Item/scale correlation  Cronbach’s a Test-retest reliability (ICC)

- 0.83 0.960*
0.652 -
0.603 -
- 0.781 0.985*
0.370 -
0.374 .
- 0.866 0.986*
0.615 -
0.543 -
- 0.763 0.970%
0.736 -
0.617 -
- 0.826 0.971%

In our study, test—retest results were evaluated with both Pearson
correlation coefficient and ICC to test the reliability of the scale.
The total and four basic test-retest results were assessed according
to the ICC. The results of these analyses indicated that the
total of test—retest results and the results of the WLQ-SF scale
correlated perfectly between 0.960 and 0.986.

According to the validity and reliability study of the original
WLQ (25 question) in its original language by Lerner et al. (34),
the ICC was between 0.690 and 0.860. Tamminga et al. (29)
showed that the test—retest results of the total and 4 based scores
in the validity and reliability study of the Dutch version of the
scale were between 0.65 and 0.74 (28). Verhoef et al. (28), in the
Dutch version of the 25-question scale, found that the test-retest
results based on ICC were between 0.83 and 0.93 (29). Walker
etal. (30) in their study using the WLQ-SF found the test—retest
reliability based on ICC was between 0.62 and 0.87. When
similar studies in the literature using the WLQ were analysed,
it was outlined that the results of this study were similar to the
results in both the original language and other languages but
were statistically more reliable. In this respect, the results of this
study might contribute significantly to the literature.

The WLQ-SF is an important scale that may be preferred in
studies regarding detection and prevention of job productivity
loss, which is one of the important issues of occupational health
and safety. The WLQ-SF is a scale that can be used in different
occupations. Therefore, we suggest that future studies with the
WLQ-SF in individuals with various professions may contribute
to the literature.
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Study Limitations

The study was conducted only on academicians, which is one
of the limitations of our study. Another limitation is that most
of the academicians included in this study were working in the
faculty of health sciences. If academicians from other faculties
were also included, the results could have been stronger or more

generalisable.

Conclusion
The Turkish version of the WLQ-SF was found to be a valid and

reliable test for evaluating the effect of physical and emotional
health in academicians. The WLQ-SF is an important scale
to measure the impact of both physical and emotional health
on work. It is also more useful than other scales as it is short,
understandable and practical. The WLQ-SF has a two-factor
structure, which is in accordance with the literature. Since the
factor loadings of the WLQ-SF are between 0.669 and 0.854,
the scale was found to be valid. The internal consistency of
the WLQ-SF was found to be high. The test-retest analysis
indicated that the invariance of the scale over time was also
high. This study is an important and major contribution to the
literature as it provides evidence of the validity, reliability and
cross-cultural adaptation of the Turkish version of the WLQ-
SF in academicians. The WLQ-SF is a shorter and timesaving
alternative to the long form version. Our study provides support
for using the WLQ-SF when more comprehensive measures,
such as the long form version, are not feasible. Further studies
are needed to examine the validity and reliability of the WLQ-SF
in different employee samples and work environments.
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Effect of Stapler Booster on Post-operative Air Leakage in
the Surgical Treatment of Bullous Lung Disease

BUlloz Akciger Hastaliginin  Cerrahi Tedavisinde Stapler
Kullanmanin Postoperatif Hava Kacagi Uzerine Etkisi
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ABSTRACT

Objective: Prolonged air leakage is a major complication of
operations for bullous lung disease. This study aimed to investigate
the effect of using buttressed staple lines on post-operative air
leakage in patients who underwent bullous lung disease (BLD)
surgery by comparing the use and non-use of buttressed staple lines.

Methods: This single-institution study included patients who
underwent thoracotomy because of BLD between 2007 and 2015.
Patients were retrospectively reviewed for demographic variables,
operation technique, buttressed staple line usage and type and post-
operative air leakage duration.

Results: We analysed 49 patients [44 (89%) men], with a mean
age of 59 years. Of patients, 97.9% (n=48) had wedge resection,
and 2.1% (n=1) had lobectomy. In 44% (n=22), a buttressed staple
line was used. Autografts (bulla wall) were used as buttressed staple
lines in 54.5% (n=12) and synthetic polytetrafluoroethylene grafts
in 45.5% (n=10) of cases. The mean post-operative air leakage
duration was 7+3 days in the buttressed staple line group and 8+6
days in cases without booster. Prolonged air leakage was seen in 3
patients (27%) in the buttressed staple line group and 11 (25%) in
the no booster group. There was no difference between the presence
and absence of booster and between organic and synthetic graft
usage.

0z

Amag: Uzamis hava kacag biilloz akciger hastaligi (BAH)
operasyonlarinin majér komplikasyonlarindan biridir. Bu ¢alisma
biilldz akciger hastaligi nedeniyle opere edilen hastalarda stapler

giiclendirici kullaniminin post operatif hava kagags tizerine olan
etkisini aragtirmak amaciyla planland:.

Yontemler: Tek merkezli yapilan bu ¢alismada 2007-2015 yillart
arasinda BAH nedeniyle opere edilen olgular retrospektif olarak
incelendi. Hastalar yas, cinsiyet, komorbidite (kronik obstriiktif
akciger hastalig, koroner arter hastaligy), sigara dykiisii, operasyon
teknigi, stapler giiclendirici kullanimi ve ¢esidi ile postoperatif hava
kacaginin siiresine bakilarak degerlendirildi.

Bulgular: Kirk dokuz hasta retrospektif olarak analiz edildi.
Hastalarin yas ortalamast 59 idi (4879). Kayith hastalarin 44
erkekti (%89). Operasyonlarin %97’si (n=48) Wedge rezeksiyon
ve %2si (n=1) lobektomi idi. Operasyonlarin %44’tinde
(n=22), stapler giiclendirici kullanilmigu. Kullanilan stapler
giiclendiricilerinin %54,5’i (n=12) otogreft (biil duvari) ve %45,5’i
(n=10) sentetik politetrafloroetilen greft idi. Stapler giiclendirici
kullanilan hastalarda post operatif hava kacaginin ortalama siiresi
7+3 giin (1-19 giin), kullanilmayanlarda ise 8+6 (1-25 giin) idi.
Uzamis hava kacagi stapler giiclendirici kullanilanlarda %27
(n=3), kullanilmayanlarda ise %25 (n=11) olarak saptandi. Ayrica
yapilan ikili karsilagtirmalarda eglik eden kronik obstriiktif akciger
hastaliginin hastanede kalis siiresini uzatug tespit edildi.
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Conclusion: We concluded that the use of buttressed staple lines
(autograft or synthetic graft) did not create a statistically significant
difference in post-operative air leakage duration when compared
with patients without booster.

Keywords: Lung diseases, lung injury, lung volume measurements

Introduction

Emphysema, smoking and fibrotic diseases of the lungs are the
most common etiologies of bullous lung disease (BLD) and are
usually seen in men of the middle-age group (1,2). The most
common complication of BLD is pneumothorax caused by the
rupture of bullae into the pleural cavity (3). Wedge resection,
bullectomy, bullae ligation and anatomic ligation should be
performed for the surgical removal of bullous areas in the
lung via thoracotomy, median sternotomy and video-assisted
thoracoscopic surgery.

The most frequently preferred surgical approach for resecting the
bullous area is wedge resection, which should be achieved with a
buttressed or non-buttressed stapler device. Prolonged air leakage
is a major complication of these surgical procedures (4-6). The
use of bullae wall, bovine pericardium, polytetrafluoroethylene
(PTFE) as a buttressed line and the resected lung is supposed
to decrease air leakage and hospitalisation duration after wedge
resection; however, the benefit of creating a buttressed line for
preventing post-operative air leak is still controversial (7,8).
This study aimed to investigate the effect of using bullae wall as
autograft and PTFE as a buttress on air leakage and hospitalisation
duration for lung volume reduction surgery (LVRS) in cases with
BLD and to compare the outcomes of these buttressed ones
between each other and with a non-buttressed staple line.

Methods

This single-institution study included patients who underwent
thoracotomy for BLD between 2007 and 2015. We retrospectively
analysed 62 patients’ data, and 49 of them were included in
the study. The study received approval from the scientific and
ethical study board of the hospital (Dr. Siyami Ersek Thoracic
and Cardiovascular Surgery Training and Research Hospital
08/05/2015 - 5918), and informed consent was obtained from
the patients according to guidelines of the Helsinki Declaration.

All operations were performed via thoracotomy. Age, gender,
chronic obstructive pulmonary disease (COPD) and coronary
artery disease (CAD) existence, smoking history, operation
type, operation technique, post-operative air leakage duration,
hospitalisation duration and other complications were
documented. The use of buttressed lines during the operations
was grouped as none (Group I) or used (Group II). Then, Group
I was further subdivided as follows: bullae wall/autograft (Group
Ia) and PTFE (Group IIb). The effects of using bullae wall and

PTFE as a buttress on air leakage and hospitalisation duration

Sonug: Calismamizda biilléz akciger hastalarinin cerrahi tedavisinde
stapler giiclendirici (otogreft veya sentetik greft) kullaniminin
postoperatif hava kacag siiresi iizerine istatistiksel olarak anlamli bir
fark yaratmadig1 sonucuna ulagilmistir.

Anahtar Sézciikler: Akciger hasari, akciger hastaliklari, akciger

volum é&l¢timleri

for surgical treatment of BLD were investigated. The outcomes
of Groups I and II were compared, and a subgroup analysis was

applied for Group II.

For statistical analyses, the Number Cruncher Statistical System
2007 (Kaysville, Utah, USA) software was used. To evaluate
the study data, descriptive statistical methods (mean, standard
deviation, median, frequency, minimum and maximum)
were used. Mann-Whitney U test was used in the two-group
comparison of parameters without normal distribution. To
compare qualitative data, Fisher’s exact test and Continuity
Correction test (Yates corrected chi-square) were used.

Significance was evaluated as p<0.05.

Results

The mean age of the patients was 59 (range; 48-79) years, and
44 (89.9%) out of 49 were men. Of patients, 31 (63%) had
a smoking history, 25 (51%) had COPD and 12 (24%) had
CAD. Right-sided thoracotomy was performed in 33 (67.3%)
patients. Of patients, 48 (97.9%) had wedge resection and 1
(2.1%) lobectomy procedure. Stapler booster was used in 22
(44%) patients: 6 (27.2%) bullae wall and 16 (72.7%) PTFE
graft (Table 1). Post-operative complications were reported
in 19 (38.7%) patients. The most frequent complication was
prolonged air leakage and detected in 17 (34.6%) patients. The
mean post-operative air leakage durations were 8+5 (range; 1-25)
days for all groups, 8+6 days for Group I, 7+3 days for Group Ila
and 7+3 days for Group IIb.

Prolonged air leakage was noted in 33.3% (n=9) of cases in
Group I and 31.8% (n=7) in Group II. There was no significant
difference between Groups I and II (p=0.843) and between
Groups Ila and IIb (p=0.843; Table 2).

The mean hospitalisation duration was 10+7 (range; 3-40) days
in the dual comparisons performed, and hospital stay duration
was not different between the groups. Only the presence of
COPD as concomitant comorbidity was found to increase
hospitalisation duration significantly (p=0.007; Table 3).

Discussion

Air leakage is a major complication seen in those who are
operated because of BLD (6), with a prevalence of 37% in the
literature (9), which is a score high enough to be considered.
Therefore, we evaluated the effect of buttressed staple lines on
post-operative air leakage.
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Study Limitations

Our study found that the use of buttressed (autograft or PTFE)
staple lines in the surgical treatment of BLD did not affect
post-operative air leakage and hospitalisation duration. We also
reported that the presence of COPD increases hospitalisation
duration.

In the National Emphysema Treatment Trial (NETT), there was
no difference between cases in which a buttressed line was used
or not in LVRS for post-operative prolonged air leakage and
hospitalisation duration. The effect of using a buttressed staple
line on prolonged air leakage was also investigated in the NETT
in which 580 patients underwent LVRS (8). NETT investigators
recorded the materials used for staple line buttressing as bovine
pericardium and PTFE, and no buttressing materials were
used in less than 5% of patients. They found no difference
between patients with and without supported stapler lines for
post-operative air leakage. In this study, it was stated that air
leak was accompanied by LVRS in 90% of patients and often
caused long hospitalisation duration. In contrast, other studies
have shown that a supporting stapler line considerably reduces
the length of post-operative air leakage, but this has not reduced
hospitalisation duration. It was argued that the occurrence and

duration of air leaks are dependent on the characteristics of the
disease of patients and are not for specific surgical techniques. In
contrast, there are studies showing that a supporting stapler line
considerably reduces the length of post-operative air leakage, but
this has not reduced hospitalisation duration (7,8).

There are many comparative studies on the effects of using
a buttressed staple line on post-operative air leaks (10,11).
Stammberger et al.(11) examined 65 patients who underwent
LVRS and found that buttressing the staple line with bovine
pericardium  significantly shortened air leak duration and
drainage time (12).

Drahush et al. (13) developed a standardised approach for air
leak reduction (STAR) after lung resection. The following three
independent factors were reported to reduce air leaks in this
study: fissureless operative technique, staple line buttressing and
protocol-driven chest tube management. A remarkable decrease
in post-operative prolonged air leak was recorded in 475 patients
using STAR for pulmonary resection.

Conclusion

In the literature, the effect of using a buttressed staple line

Table 1. Localisation, buttressed staple line types and operation methods for all cases

Right

Localisation (n=49)
Left

. Bullae wall/ autograft

Buttressed staple line type (n=22)

PTFE
. Wedge

Operation (n=49)

Lobectomy

PTFE: Polytetrafluoroethylene

n %
33 67.3
16 32.7
6 27.2
16 72.8
48 97.9
1 2.1

Table 2. The effect of using a buttressed staple line and its type on air leakage duration

Air leakage duration (days)

Min - max Mean + SD P

No (n=27) 1-25 816
Buttressed staple line 0.843

Yes (n=22) 1-19 7+3
Auto graft Yes (n=6) 1-19 7%3

0.843
PTFE graft Yes (n=16) 1-19 743
PTFE: Polytetrafluoroethylene, SD: Standard deviation, Min: Minimum, Max: Maximum
Table 3. The effect of concomitant CAD and presence of COPD on hospitalisation duration
. Hospitalisation duration (days)
Median
Mean £ SD P

CAD Yes (n=12) 5-32(7) 11+9.1 0.930
COPD Yes (n=25) 7-40 (24) 23.2+148 0.007*

CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, SD: Standard deviation
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on post-operative air leakage and hospitalisation duration is
controversial. Our study showed that the use of a buttressed staple
line (autograft or synthetic graft) did not achieve a significant
difference in post-operative air leakage duration when compared
with patients without booster. Randomised prospective studies
with more patients are needed.
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ABSTRACT

Objective: Bone grafts and even bone substitutes do not meet all
of the requirements of bony reconstructions. The aim of this study
was to generate bone tissue from autologous adipose tissue-derived
mesenchymal stem cells (ATDMSCs) and decellularised bone
allografts.

Methods: A 1.5 cm bone defect developed in the middle third of
the rabbit’s ulna. Reconstructions were carried out using miniplate
and screws and interpositional autogenous bone grafts according
to the designs of the groups: (1) No touch, (2) cryopreserved, (3)
decellularised and (4) ATDMSCs-implanted decellularised bones.
Before implantation, ATDMSCs in the last group were labelled
with Q-dot and identified microscopically.

Results: Graft recovery and irregular callus formation were
observed in the first, second and forth groups. In the first group,
the organisation of Haversian systems, the structure of the lacunae
and the presence of canaliculi ossiums were observed; in the second
group, approximately 40% of the Haversian canals contained blood
vessels, and canaliculi ossiums in the form of thin filaments were
found in 90% of the microscopically examined areas; in the third
group, most Haversian canals were empty, most osteocyte canals
were devoid of cells, and canaliculi ossiums were absent; in the fourth

oz

Amag: Kemik doku onarimda altin standart olan otojen kemik
greftleri her zaman tiim gereksinimleri karsilayamamaktadir. Bu
calismanin amaci, otojen yag doku kaynakli mezenkimal kok

hiicrelerin (ATDMSC) ve hiicresizlestirilmis kemik allo greftlerinin
kombinasyonunu kullanarak kemik dokusu tiretmektir.

Yontemler: Tavsan ulnasinin 1/3 orta segmentinde olusturulan
1,5 cmlik bir kemik defektine, grup tasarimlarina gore,
gruplar; 1: kontrol; 2: krio ile muamele edilmis kemik grefti; 3:
hiicresizlestirilmis kemik grefti; 4: ATDMSC implante edilmis
hiicresizlestirilmis kemik grefti olacak sekilde mini plak ve vida ile
osteosentez yapildi.

Bulgular: Birinci, ikinci ve dordiincii grupta greft iyilesmesi
ve diizensiz kallus olusumu gdzlendi. Birinci grupta, haversian
sistemlerinin  organizasyonu, lakunlarin yapist ve canaliculi
ossiumlarin varligi gozlendi; Ikinci grupta, havers kanallarinin
yaklagtk %401 kan damarlart igeriyordu ve mikroskobik olarak
incelenen alanlarin %90’inda ince filamentler seklinde kanalikiil
ossiumlart vardy; Ugiincii grupta, havers kanallarinin ¢ogu bostu,
osteosid kanallarinin gogu hiicre icermiyordu ve orada kanalikiiller
ossiumu yoktu; dérdiincii grupta, havers kanallarinin bir kismi
kan damarlari icermekteydi ve hiicresizlestirmeye bagli olarak
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group, some of the Haversian canals contained blood vessels, and
there were partly lacunae containing cells due to decellularisation,
whereas in approximately 50% of the examined microscope areas,
the presence of canaliculi ossiums with evidence of mesenchymal
stem cells differentiated into osteocytes was demonstrated by Q-dot
traced cells.

Conclusion: In this study, the establishment of a proper niche
environment for adipose-derived mesenchymal cells promotes their
development into osteogenic cells.

Keywords: Tissue, stem cell, adipose, mesenchyme, regeneration

Introduction

Autogenous bone grafting is the gold standard in the repair
of bony defects. Infection, nonunion, the need for prolonged
immobilisation and recovery, donor area shortage and morbidity
and the difficulty of three-dimensional shaping, in addition to
suboptimal results, continue to be challenging problems (1-3).

Allografts have advantages such as the lack of donor area
morbidity, successful long-term results than autogenous bone
grafts and a shorter operation period. However, allografts have
disadvantages such as potential rejection, the risk of infectious
disease transmission, the need for a high-tech infrastructure and
the associated high costs (4,5).

Tissue engineering studies and the use of stem cells to enhance
viability, osseointegration and ossification via cell migration
into artificial and/or alloplastic demineralised bone matrices or
decellularised tissues are promising (6-10).

The aim of our study was to regenerate bone tissue using cultured
adipose tissue-derived mesenchymal stem cells (ATDMSCs)
integrated in a decellularised bone matrix.

Methods

The present study was approved by the Local Institutional Animal
Research Ethics Committee. Moreover, 24 rabbits weighing
3,500-4,000 g were used. The procedures were carried out under
general anaesthesia. Fat tissue samples were taken from the
inguinal region of an animal that was not used in the study due
to the animals being from an inbred animal pool. Furthermore,

Q-tracker cell labelling kits were used to culture, characterise and
label ATDMSC:s. Bone grafts were decellularised and then were
incubated with ATDMSC:s.

ATDMSCs’ Culture

The fat tissue was washed in foetal bovine serum (FBS). The
washing procedure was repeated until all blood and connective
tissue particles were removed and minced into small pieces. By
centrifuging the resultant digested material at 800 g, adipocytes
and free oil were separated from the stromovascular components.
The cells were suspended and plated into 150-cm? culture flasks
in Dulbecco’s Modified Eagle’s Medium-Low Glucose (DMEM-

hiicreleri iceren kismen lakazlar mevcutken, incelenen mikroskop
alanlarinin yaklagik %50’sinde, osteositlere farklilasan mezenkimal
kok hiicrelerin varlig1 ile canaliculi ossium varligi molekiiler testler
ile kanitlandi.

Sonug: ATDMSC ile uygun bir nis ortaminin olusturulmas:
halinde kemik greftinin yasayabilirliginde artis saglandi ve bunun
ATDMSC'lerin  osteojenik hiicrelere déniisiim yoluyla oldugu
gosterildi.

Anahtar Soézciikler: Doku, kok hiicre, yag, mezenkimal,

rejenerasyon

LG) (SH3002101; HyClone) containing 10% FBS (SV3016003;
HyClone) and 1% penicillin. The culture medium was changed
every 3 days, and the cells were grown to 70% confluence.

Passage 1: When the cells reached 70% confluence, the medium
was removed from the flasks. The flasks were then filled with
10 mL of trypsin/ethylenediaminetetraacetic acid solution and
incubated in an incubator for 5 min. After trypsin reaction was
neutralised with 1 mL of FBS, the cells were collected in a tube
and centrifuged with FBS at 400 g. The cells were resuspended in
fresh complete medium before being seeded in flasks.

Passage 2: When the cells reached 70% confluence, the medium
was removed from the flasks. The cells were then trypsinised and
resuspended in fresh complete medium. Following that, a 1 mL
sample was taken for analysis.

Characterisation of Mesenchymal Stem Cells

After passage 2, the cells were incubated for 45 min at room
temperature with 1 pg of R-phycoerythrin (PE)-, fluorescein
isothiocyanate and allophycocyanin -conjugated antibodies and
isotype-matched control immunoglobulin Gs. After incubation
and washing, the samples were analysed for mesenchymal stem
cells with CD45, HLA-DR, CD34, CD90, CD105 and CD73
antibodies using a flow cytometer (FACSCalibur®).

Cell Labelling

Stem cells were labelled using Q-tracker cell labelling kits
(Invitrogen®), which are designed for loading cells grown in
culture with highly fluorescent Q-dot nanocrystals. Moreover,
Q-dot nanocrystals target the cytoplasm of living cells.
Components A and B were pre-mixed in a tube and incubated
at room temperature for 5 min. The tube was filled with fresh
complete medium and centrifuged for 30 s. After that, the cells
were added and incubated at 37 °C for 45-60 min before washing
twice with complete growth medium. Moreover, flow cytometry
was used to visualise labelled live cells using appropriate filters.

Flow Cytometry Analysis of Labelled ATDMSCs

Flow cytometry was used to analyse labelled and unlabelled cells
using the appropriate filter (FL2) for red emission. Furthermore,
98.7% of the ATDMSC:s were labelled, while 0% were not.
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Bone Decellularisation

The bone graft, kept at 2 °C-8 °C, was washed in PBS containing
1% povidone iodine. In order to remove the povidone iodine, it
was washed twice with PBS. The washed graft was decellularised
for 24 hours in 1% SDS and 1% Triton X-100. The graft
was cleared of SDS and Triton X-100 after being washed in a
physiological saline solution containing antibiotics and DNase
for 24 hours. Further, the graft was kept at 2 °C-8 °C in a
container fluid with 1% antibiotics until it was surgically adapted
or loaded with cells.

Preparation of Biobone

ATDMSCs were cultured on the outside and inside of the bone
graft and were grown in a low glucose DMEM containing 10%
PBS and 1% antibiotics. After medium and cell replenishment
on the third day of culture and after its addition to the bone graft
containing ATDMSCs and bone meal on the fifth day, it was
cultured for another day before implantation.

Groups

Groups were formed as (n=6) (1) no touch, (2) cryopreserved,
(3) decellularised and (4) ATDMSCs-implanted decellularised

bones used as grafts.
Surgical Procedures

After cleaning, the rabbit was placed in a supine position, and
both forearms were shaved up to the proximal of the elbow and
covered with a sterile polyvinylpyrrolidone iodine (polyvidon-
iodine) 10% (Batticon®, Adeka Ilag Sanayi ve Ticaret A.S.,
TR) solution. Skin flaps were elevated after a 5 cm incision
was performed on the dorsal side of the right forearm. By
dissecting the forearm muscles, the ulna was exposed through
the subperiosteal plane. Then, at the middle, one-third of the
ulna was resected to form a full-thickness defect.

The first group consisted of autografts (Figure 1). In the second
group, the resected fragments were stored at -80 °C for 24 hours
before being preserved as a bone graft. In the third group, the
defect was reconstructed using decellularised bone grafts prepared
from the other leg of the rabbit. In the fourth group, the defect
was again reconstructed with a decellularised graft and implanted
with previously cultured adipose tissue-derived mesenchymal
stem cells prepared from the other leg. In all groups, the prepared
bone grafts were secured with six-hole plate and four screws.
After wound was closed, a splint was placed on the forearm.

Before the rabbits were sacrificed at the end of the sixth week of
study, all groups were subjected to a perfusion test with India

ink.
Evaluation

Followingdecalcification, specimenswerestained withhematoxylin
and eosin (H&E) for a general morphological evaluation.
The second series of sections taken for histomorphological
evaluations, on the other hand, were stained with Schmorl’s
picro-thionin stain. The stained sections were examined with
an Olympus BX51 photomicroscope and photographed with
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an Olympus DP72 camera. For histopathological scoring, bone
tissues in each section were examined with x400 zoom in at least
three similar areas. A semiquantitative scoring was carried out:
(1) the number of empty osteocyte lacunae, (2) the presence of
stained canaliculi ossium in each area by dividing the microscope
area in four, and (3) the number of empty Haversian canals were
evaluated. Furthermore, two experienced histologists performed
the histopathological scoring blindly.

Statistical Analysis

An ANOVA test was used to compare more than two groups,
taking into account the number of samples and the distribution
of data within the groups. In addition, the post hoc Tukey test was
used to compare the groups to one another. In the measurements
that were taken, there is a 95% confidence interval. For the
analysis, the MedCalc statistical software (MedCalc Software,
Acacialaan 22, B-8400 Ostend, Belgium) was used, and p<0.05
was considered statistically significant.

Results

During the macroscopic examination, graft recovery and irregular
callus formation on the plate-screws were observed in all groups.
In the third group, graft recovery is lower than in others.

The Results of Bone Staining with India Ink Injection

According to the flow cytometry analysis of labelled ATDMSCs
for red emission, 98.7% were labelled.

All grafts from the first group were stained. Moreover, four of the
six grafts from the second and fourth groups, as well as three of
the six grafts from the third group, were stained.

Microscopic Analysis

In the first group, osteocytes in regular morphology, canaliculi
ossium and Haversian canals together with Haversian systems
were observed (Figure 2A); in the second group, Haversian
systems similar to the first group were observed, but there was

Figure 1. Interpositional bone graft fixation with plate and
screws and some polypropylene sutures
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an increase in the presence of empty osteocyte lacunae (Figure
2C). In the third group, most of the osteocyte lacunae within
the structure of Haversian systems were empty, with only a few
lacunae filled with osteocyte (Figure 2E); in the fourth group, the
osteocyte lacunae within the structure of Haversian systems were
empty, but the number of lacunae filled with cells was increased
(Figure 2G).

Schmorl’s picro-thionin stained specimens in all groups, lacunae
containing osteocyte were observed in fusiform and in brown,
canaliculi ossium were observed as thin brown filaments between
the lacunae, and the blood vessels within the Haversian canals
were observed in various shades of brown.

Figure 2. On H&E and Schmorl's picro-thionin stained
specimens: 2A, regular osteocytes, canaliculi ossium with
Haversian systems; 2C, anincrease in the presence of empty
osteocyte lacunae; 2E, most of the osteocyte lacunae were
empty; 2G, osteocyte lacunae were empty; 2 B, Haversian
systems, the lacunae and the presence of canaliculi ossium;
2D, near 40% of the Haversian canals contained blood
vessels; 2F, the Haversian canals were empty, the osteocyte
canals did not contain any cells and no canaliculi ossium;
2G, the Haversian canals contained blood vessels, empty
osteocyte lacunae

In the bone tissue samples from the first group, the organisation
of Haversian systems, the structure of the lacunae and the
presence of canaliculi ossium were all observed to be in normal
morphology (Figure 2B); in the second group, approximately
40% of the Haversian canals contained blood vessels, the number
of osteocyte canals observed to be empty increased in comparison
to the control group, and canaliculi ossium in the form of thin
filaments were found in 90% of microscope areas (Figure 2D); in
the third group, most of the Haversian canals were empty, most
of the osteocyte canals did not contain any cells, and there were
no canaliculi ossium in most of the microscope areas (Figure 2F);
in the fourth group, it was discovered that some of the Haversian
canals contained blood vessels, that the number of osteocyte
lacunae observed to be empty was high once more, but that there
were partly lacunae containing cells. In approximately 50% of
the examined microscope areas, canaliculi ossium was observed

(Figure 2H).
ATDMSC:s labelled with Q-dot were identified microscopically

in histologic samples from the fourth group. These microscopic
views were compared to histologic samples from the third group
that had not been marked with Q-dot and others (Figures 3).

Statistical Results

Tukey test was used to compare each of the groups. Moreover,
Tukey test shows that the fullness of lacunae in groups 1 and
3-4 is significantly different (p<0.05). The fullness of lacunae
also differs significantly (p<0.05) between groups 2 and 4. The
fullness of canaliculi differed significantly between groups 1 and

3-4. The fullness of canaliculi in group 4 is 47% and in group 3

[

T -

Figure 3. ATDMSCs marked with Q-dot were microscopically
identified in histologic samples of fourth group. 3A,
Preimplant view of Q-dot nanocrystals; 3B-C, postimplant
view of Q-dot nanocrystals, showing the cytoplasm of
living cells; 3D, postimplant view of the third group, with no
Q-dot nanocrystals
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is 20%, but there is no statistically significant difference (p>0.05)
(Graphs 1 and 2).

Discussion

The bone graft serves as a template on the recipient area on for
recovery (osteoconduction) and leads to the formation of a new
bone tissue by inducing osteoprogenitor cells in the host tissue
(osteoinduction). It takes at least 3 weeks to start forming new
bone tissue (4-6).

Although autogenous bone grafts are the gold standard, they have
some disadvantages, including limited availability, the creation
of a new operative field, prolonged operative time, donor area
morbidity, additional cost, resorption risk and difficulty in
shaping (1-3).

Allografts, which come in cortical, cancellous and demineralised
bone matrix forms, have advantages such as not causing donor
area morbidity, having successful long-term results when
compared to autogenous bone grafts and requiring no additional
operative time. However, allografts also have disadvantages such
as the risk of rejection, the risk of infectious disease contagion,

# stained with Indian ink

m unstained with indian ink

grup 1 grup 2 grup 3 grup4

Graphic 1. The number of the grafts that were stained or
unstained with Indian ink

120%

100%

80%

60% M percentage of fullness of
haversian canaliculi

o -
A0% M percentage of fullness of

lacunas

20% —
percentage of fullness of
canaliculi

0%

group 1 group 2 group 3 group 4

Graphic 2. The percentage of fullness of Haversian
canaliculi, fullness of lacunae, and fullness of canaliculi
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the risk of resorption and the need for a high-tech infrastructure
with correspondingly high costs (4,5).

Alternative bone grafts include synthetic ceramics, silicate-based
materials and polymers, which do not cause donor area morbidity
and do not pose a risk of disease transmission. Hydroxyapatite
made of synthetic ceramics, bioactive glass made of silicate-based
materials and polymethyl methacrylate made of polymers are
materials that are preferred in cosmetic and reconstructive facial
surgery (3-5). However, besides their costs, these substances
cannot provide adequate stability for the repair of defects in big
and load-bearing bones due to their fragile structure, so their use
is limited to the craniofacial zone (4,6).

Adult stem cells, such as ATDMSCs and bone marrow-derived
stem cells (BMDSCs), hold tremendous promise in regenerative
medicine (10). Traditional treatments for degenerative skeletal
defects and wounds include allograft, autograft and synthetic
implant applications, but these are inadequate for some defects
(11). However, complications of these techniques include donor
area morbidity, inadequate tissue provision, the emergence of
immunogenicity and implant loss (12-14). The use of autologous
ATDMSC:s in the treatment of tissue replacements reduces the
immune response and provides more sources than BMDSCs. In
order to form a tissue engineering structure specific to the tissue,
two important components must be present: (1) tissue-specific
cells and (2) a biocompatible, mechanically suitable tissue
scaffold to which the cells can stick and form an extracellular
matrix have been used by researchers in the treatment of tendon,
cartilage and bone repair (15-19), which encourages regeneration
in the defect area. The cells cultivated scaffolds as a result of
tissue engineering. As the use of ATDMSCs and other stem cell
types in tissue engineering studies increases, so do studies on
improving the tissue scaffold medium. In order to discuss the use
of ATDMSC:s in the formation of bone tissue-equivalent tissue,
it is important to know the differences between BMDSC and
ATDMSCs.

Most ATDMSC tissue engineering studies up to this point have
been basically derived from BMDSCs studies, so excluding
BMDSCs would be a huge mistake. Until now, the majority of
stem cell studies have relied on BMDSCs (20). However, because
the source of these cells is limited, their extensive commercial
use is limited, and the studies focus on ATDMSC:s. In contrast
to bone marrow, fat tissue is more plentiful and easily accessible.
ATDMSCs and BMDSCs have comparable cell yield, cell

expansion, growth kinetics and differentiation (21).

Obtaining a large number of ATDMSC:s and a high cell yield
is much easier than isolating BMDSCs. While some studies
show that ATDMSCs, like BMDSCs, undergo osteogenic,
myogenic, adipogenic and chondrogenic transformations,
the results of other studies have led to increased discussions
about the differentiation potential of ATDMSCs (21-25).
While some researchers claim that there is no difference in
the differentiation of ATDMSCs and BMDSCs (26), others
have reported that ATDMSC differentiation is inadequate
in comparison to BMDSC differentiation (27-31). Aust et al.
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(21) compared the differentiation potential of BMDSCs to
that of ATDMSCs and found no difference in their ability for
chemically induced differentiation. Similarly, Hattori et al. (24)
found that BMDSCs and ATDMSC:s cultured in osteogenic
medium produce similar results in terms of calcium phosphate
accumulation and osteocalcin release. According to Im et al. (29)
and Mehlhorn et al. (27), these two cell types do not have the
same ability for osteogenic and chondrogenic differentiation.
After 2 and 3 weeks of tracking, Im et al. (29) revealed that
BMDSCs are clearly superior to ATDMSCs in terms of
mineralisation and alkaline phosphatase activity and have similar
results in chondrogenic markers. While drawing attention to
the concerns that ATDMSCs have lower stem cell potential
than BMDSCs in different studies, it is important to note that
there is no agreement on the data. Considering their differences
in surface markers that they express, medium requirements for
differentiation (31) and genes that they are influenced by during
differentiation, ATDMSC:s are not less potent than BMDSCs,
but they behave differently. For recent specific cell populations,
there are obvious differences in gene expression profiles between
ATDMSCs and BMDSC:s (27). Despite evidence supporting the
natural differences between ATDMSCs and BMDSC:s, there is
a need for further studies on cell behaviours before they can be
used effectively in tissue engineering practices.

The reason for the overall superior results in the bone autograft
group compared to the allograft ATDMSC group could be due
to the decellularisation method, which might have damaged
the ultrastructure of the bone scaffold, impairing the optimal
environment for osteogenesis (32,33).

Study Limitations

In the examination of the samples from the third group, where
reconstructed bones were applied as graft after decellularisation,
and from the fourth group, where bones were similarly applied
as graft with ATDMSC cultivation after reconstruction and
decellularisation, the fact that the fourth group showed a
more positive result in terms of fullness of canaliculus can be
interpreted as a positive effect on recovery caused by stem cells
through regeneration.

The presence of Q-dot stained cells in the lacunae in the
specimens of group four strongly suggests that these cells have
been developed from the mesenchymal stem cells that were
loaded on the decellularised bone grafts. This finding indicates
the ability of the ATDMSC:s to develop into osteogenic cells that
can promote tissue regeneration and perhaps may serve as the
foundation for future bone tissue engineering studies.

Conclusion

In an optimal stem cell niche environment, ATDMSCs have
a high potential for osteogenic tissue formation. Now that the
osteogenic effect of stem cells has been proven, we believe that
focusing studies in bone tissue engineering on tissue scaffolds as
well as bone decellularisation methods will yield more positive
results in clinical practices.
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Evaluation of Factors Related to Pancreatic Fistula
Development in Patients Undergoing Pancreaticoduodenectomy
for Periampullary Tumours

Periampullar Timoér Nedeniyle Pankreatikoduodenektomi Uygulanan

Hastalarda Pankreatik Fistiille iliskili Faktérlerin Degerlendirilmesi
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ABSTRACT

Objective: This study aimed to investigate the factors associated with
pancreatic fistula (PF) development after pancreaticoduodenectomy
(PD) at our clinic.

Methods: Patients who underwent PD for periampullary
tumours between 2010 and 2019 were included in the study and
categorised into Group I (with PF) and Group II (without PF). The
demographic and clinical characteristics, laboratory parameters,
tumour characteristics and post-operative results were compared
between the groups. Risk factors for PF were analysed by univariate
analysis and multivariate logistic regression analysis.

Results: In total, 155 patients participated in the study (Group
I: n=31; Group II: n=124). The rate of PF was 20%. The two
groups were comparable with regard to sex (p=0.348) and age
(64.8 vs 66.9 years, p=0.916). Compared with Group II, Group
I had a higher number of metastatic lymph nodes (1.61 vs 0.87,
p=0.041), a higher number of post-operative complications (58.1%
vs 21.8%, p=0.000) and a longer duration of post-operative hospital
stay (25.25 vs 16.43 days, p=0.000). Haemoglobin (p=0.493) and
albumin (p=0.698) levels were similar between the groups. Total
survival duration was shorter in Group I (23.9 vs 38.18 months,
p=0.024). In multivariate analyses, being 265 years (p=0.040),
tumour localisation (p=0.021), lymph node stage (p=0.008) and

0z
Amag: Bu calismada klinigimizde pankreatikoduodenektomi (PD)

sonrasi gelisen pankreatik fistiil (PF) ile iliskili fakedrleri aragtirmayt
amacladik.

Yéntemler: 2010-2019 yillar: arasinda periampullar bélge tiimérii
nedeniyle PD, uygulanan hastalar calismaya dahil edili. Grup 1
(PF var) ve Grup 2 (PF yok) olmak iizere iki grup olusturuldu.
Gruplarda hastalarin demografik ve klinik &zellikleri, labrotuvar
parametreleri, tiimére ait ozellikler, postoperatif sonuglar ortalama
sagkalimlari kargilagtirildi. Pankreas fistiilii (PF) icin risk fakedrleri
tek degiskenli analiz ve gok degiskenli lojistik regresyon analizi ile
analiz edildi.

Bulgular: Calismamiza 155 hasta katildi. PF oranimiz %20 olarak
bulduk. Buna gore Grup 1: 31 Grup 2: 124 hastadan olusuyordu.
Gruplarda cinsiyet benzer ozellikteydi (p=0,348). Gruplarda
yaslar benzer (64,8; 66,9, p=0,916). Metastastik lenf nodu say1st
Grup l'de 2’ye oranla daha yiiksek (1,61; 0,87, p=0,041) Post-
operatif komplikayon Grup 1'de yiiksek (%58,1; %21,8 p=0,000).
Postoperatif yatis siiresi Grup 1'de daha uzundu (25,25 vs 16,43
giin p=0,000). Gruplarda hemoglobin p=0,492, albumin p=0,698
benzer. Toplam sagkalim siiresi Grup 1'de daha kisa (23,9 ay; 38,18
ay p=0,024). Cok degiskenli analizlerde >65 yas p=0,040, Ttiimér
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tumour diameter >2 (p=0.021) were the independent risk factors
for developing pancreatic fistula.

Conclusion: In our study, tumour diameter, patient age and lymph
node status were associated with PF development. The development
of PF reduced expected survival. We believe that identifying the pre-
operative, intraoperative and post-operative factors related to PF
formation may help decrease its development.

Keywords: Pancreatic fistula, pancreaticoduodenectomy, prognosis

Introduction

Pancreaticoduodenectomy (PD) is currently the standard
method for the treatment of benign and malignant tumours of
the periampullary region (pancreatic head, ampulla, duodenum
and distal choledochus) (1-3). Although the results of PD have
greatly improved with advances in surgical techniques and
perioperative management, this procedure remains one of the
most complex abdominal operations and results in high post-
operative morbidity rates of 30%-40% (4).

Pancreatic fistula (PF) is the most common and severe
complication following PD. Despite the advances and technical
changes developed to prevent PE the incidence of this terrible
complication still ranges from 3% to 45% (5). PF can not only
prolong hospital stay and increase the cost of treatment but
also increase the risk of premature mortality after surgery and
cause other complications (4,6,7). Till date, the risk factors of
PF have been extensively studied to obtain recommendations
for its prevention and treatment; in addition, many studies
have investigated the correlation between PF and perioperative
variables, but the results are not consistent (8,9).

Determining the factors related to PF development will help
prevent and manage this feared complication. The literature
has demonstrated that many pre-operative, perioperative and
post-operative factors, such as sex, age, hyperbilirubinemia,
duration of surgery, intraoperative blood loss, pancreatojejunal
anastomotic technique, pancreatic duct size, use of somatostatin
and surgeon experience, are related to PF development after PD
(10,11).

In this study, we aimed to investigate the factors related to PF
development after PD in our clinic during a 10-year period and
to discuss our findings in the light of the literature.

Methods

We enrolled 172 patients who underwent PD for periampullary
tumours (ampulla, distal choledochus, pancreas head and
duodenum) between January 2010 and January 2019. Patients
aged <18 years, whose records could not be obtained and whose
pathological diagnosis was not adenocarcinoma (n=17) were
excluded from the study. Finally, 155 patients were included
in the study. Patient data were obtained retrospectively from
electronic records, patient files, anaesthesia follow-up forms and
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lokalizasyon p=0,021 lenf nodu evresi p=0,008. Tiimér ¢apinin >2
p=0,021 pankreatik fistiil icin bagimsiz risk faktoriiydii.

Sonug: Calismamizda timér capt hasta yast ve lenf nodu durumu
PF gelismesi ile iligkiliydi. PF gelisimi beklenen sag kalimi
azaltmusti. Preoperatif, intraoperatif ve postoperatif donemdeki
etkenlerin ortaya konulmasi ile PF olusumunun azalabilecegini
diisiinmekteyiz.

Anahtar Sézciikler: Pankreatik fistiil, pankreotikoduodenektomi,

prognoz

nurse observation forms. Owing to the retrospective design of
the study, an ethics committee approval was not received.

PF was defined as any measurable volume of drain fluid appearing
on or after the 3" post-operative day, with an amylase content
three times higher than the upper normal serum value (12).
Patients were divided into two groups: Group I included patients
with PF and Group II included those without PE. Demographic
and clinical data such as sex; age; presence of comorbidities;
American Society of Anesthesiologists (ASA) score; tumour
localisation; laboratory parameters such as complete blood count,
albumin, bilirubin and tumour markers [carcinoembryonic
antigen (CEA), antigen 19-9 (CA19-9)];
pathological features (e.g. differentiation, stage,
diameter, number of dissected and metastatic lymph nodes and
presence of positive lymph nodes) and post-operative follow-

carbohydrate
tumour

up data (e.g. the presence of non-PF complications, duration
of post-operative hospital stay, 30-day post-operative survival,
local recurrence status, current clinical status, cause of exitus and
total survival time) were analysed. In addition, independent risk
factors were evaluated using univariate and multivariate analyses.

Post-operative complications were defined as wound infection,
abscess,  intraabdominal
haemorrhage and anastomosis leakage. Tumour-node-metastasis
2010 and 2016 systems was used for tumour staging.

evisceration, intraabdominal

All patients were evaluated at the Hepatobiliary Tumour
Council at our centre before the operation. In patients with
severe hyperbilirubinemia, pre-operative biliary drainage was
performed via percutaneous transhepatic cholangiography or
endoscopic retrograde cholangiopancreatography.

Operation Details

Following laparotomy, the choledoch was incised just above
the cystic duct choledoch junction (until the negative surgical
margin was reached). Subsequently, the pancreas was rotated to
reach the posterior and was cut from the superior mesenteric
vein border. From the proximal end of the pylorus, the distal
stomach was freed, rotated and cut. The Treitz ligament was then
freed and incised at approximately 10 cm from the distal end of
the jejunum. Ductojejunal anastomosis between the pancreatic
duct and jejunum was completed using 5/0 PDS and 3/0 silk
sutures in the end-to-side manner. To the proximal end of this
anastomosis, biliary tract-jejunum anastomosis was performed-
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first on the posterior wall using 4/0 or 5/0 PDS sutures and
then on the anterior wall using 4/0 or 5/0 PDS single sutures.
Lymph node dissection was advanced from the lymphatic tissue
in the hepatoduodenal ligament to the level of the celiac trunk.
Subsequently, a drain was placed in the subhepatic region.

Statistical Analysis
SPSS 23.0 (IBM Corp., Armonk, N.Y.,, USA) package

programme was used for statistically analysing data. Categorical
measurements were summarised as numbers and percentages,
and continuous measurements were summarised as mean,
deviation and minimum and maximum values. Pearson’s chi-
squared test was used to compare categorical variables. While
comparing the continuous measurements between the groups,
the distributions were assessed and binary variables identified
were analysed using independent Student t-test. Cox regression
was used for multivariate analyses. Kaplan-Meier analysis and log
rank tests were used for survival analyses. Statistical significance
was set at 0.05 in all tests.

Results

For the 155 patients who participated in our study, the PF rate
was 20%. Group I (with PF) consisted of 31 and Group II
(without PF) consisted of 124 patients. Male sex was dominant
in both the groups (61.3% vs 66.9%, p=0.348). Both groups
were comparable in terms of the mean age (64.6 vs 64.8
years, p=0.916). At least one comorbidity was noted in 41.9%
patients in Group I and 52.4% patients in Group II. The most
common ASA score was ASA I in both the groups (51.6% vs
42.7%, p=0.589). Choledochus localisation was more common
in Group I than in Group II (32.3% vs 12.1%, p=0.001). The
demographic and clinical features of the patients are shown in

Table 1.

The following laboratory parameters were similar between

the groups: white blood cell count (p=0.885), neutrophil

count (p=0.671), lymphocyte (p=0.494), platelet
count (p=0.900), haemoglobin level (p=0.492), albumin level
(p=0.698), total bilirubin (p=0.891), CEA level (p=0.499) and
CA19-9 level (p=0.223). Laboratory parameters of patients in

both groups are shown in Table 2.

count

Poorly differentiated tumours were dominant in both Group I
and Group II (61.3% vs 49.2%, p=0.349). Stage T3 tumours
were the most common in both the groups (41.9% vs 50.8%,
p=0.079). Lymph node stage and positivity were higher in Group
I (58.1% vs 38.7%, p=0.041). However, tumour diameter was
similar between the groups (1.94 ¢cm vs 2.36 cm, p=0.070). The
characteristics of tumours in both groups are shown in Table 3.

The incidence of post-operative complications other than PF was
higher in Group I (58.1% vs 21.8%, p=0.000); so was the length
of hospital stay (25.25 vs 16.43 days, p=0.000). Post-operative
30-day mortality was similar between the groups (19.4% vs
9.7%, p=0.119). However, the rate of local recurrence was
higher in Group I (45.2% vs 37.9, p=0.295). In terms of the
cause, mortality caused by sepsis was higher in Group I (22.6%
vs 10.5%, p=0.028). For both groups, post-operative follow-up
results are shown in Table 4. The average survival duration was
shorter in Group I (23.9 months vs 38.18 months, p=0.024), as
shown in Table 5 and Graphic 1.

The univariate analysis demonstrated that tumour localisation
(p=0.021) was the independent risk factor of PE. However, in
multivariate analyses, the independent risk factors of PF were
age 265 years [hazard ratio (HR) (95% confidence interval (CI)]
=2.182 (1.034-4.602), p=0.040), lymph node stage [HR (95%
CI) =2.739 (1.304-5.753), p=0.008], presence of post-operative
complications [HR (95% CI) =0.275 (0.133-0.567), p=0.001]
and tumour diameter >2 [HR (95% CI) =0.423 (0.204-0.879),
p=0.021]. The results of the multivariate analysis are shown in

Table 6.

Table 1. Characteristics of patients

Group 1
(n=31)
n (%)
Male 19 (61.3)
Sex
Female 12 (38.7)
64.61+11.55
Age
(22-91)
Yes 13 (41.9)
Comorbidities
No 18 (58.1)
1 16 (51.6)
ASA score 2 12 (38.7)
3 3(9.7)
Ampulla 12 (38.7)
o Duodenum 2 (6.5)
Tumour localisation
Choledochus 10 (32.3)
Pancreas 7 (22.6)

ASA: American Society of Anesthesiologists

Group 2
(n=124) p

n (%)

83 (66.9)

41 (33.1)
64.87+14.12
(22-93)

65 (52.4)

59 (47.6)

53 (42.7)

52 (41.9) 0.589
19 (15.3)

52 (41.9)

0 (0.0)

15 (12.1)

57 (46.0)

0.348

0.916

0.200

0.001*
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Group 1
(n=31)

Mean = SD
(Minimum-maximum)

8285.48+2542.45
(3600-14410)

5785.16+2620.98
(1110-12310)

1627.74+785.51

WBC (mm?3)

Neutrophil count (mm?)

Lymphocyte count (mm?3)

(470-4490)
299.74+120.17
Platelet count (mm?3)
(104-684)
u lobin (g/dL) 12.77£1.59
aemoglobin
- s (9.8-15.6)
Albumin (g/dL) 3.48+0.80
umin
d (1.4-4.6)
e 5.96+7.24
Total bilirubin (mg/dL)
(0.2-29)
o o —— 5.81415.57
re-operative ng/m
P J (0.01-87.4)
X 325.55+633.30
Pre-operative CA19-9 (U/mL)
(2-2704)

Table 2. Laboratory parameters

Group 2
(n=124)

Mean = SD
(Minimum-maximum)
8202.01+2933.08
(1430-18390)
55868.48+2515.54
(840-15000)
1728.22+714.73
(460-4630)
297.10+99.53
(92-690)
12.52+1.87
(7.4-17.7)
3.53%0.68

(1.8-4.9)

5.77+6.80

(0.1-34)

4.309.71

(0-81.6)
671.96+1540.92
(1-9683)

WBC: White blood cell, SD: Standard deviation, CEA: Carcinoembryonic antigen, CA19-9: Carbohydrate antigen 19-9

Table 3. Characteristics of tumours

Well
Differentiation Moderate

Poor

T1
T T2

T3

NO

N1

N

Number of total dissected lymph nodes (minimum-
maximum)

Metastatic lymph node number (minimum-maximum)

Negative
Lymph node involvement
Positive

Tumour diameter
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Group 1
(n=31)

n (%)

7 (22.6)
5(16.1)
19 (61.3)
6 (19.4)
12 (38.7)
13 (41.9)
13 (41.9)
18 (58.1)

10.48+8.08 (1-42)

1.61+2.38 (0-11)

13 (41.9)
18 (58.1)

1.94+1.16
(0.7-5.0)

Group 2
(n=124)

n (%)

28 (22.6)
35 (28.2)
61 (49.2)
8 (6.5)

53 (42.7)
63 (50.8)
76 (61.3)
48 (38.7)
10.45+5.71
(1-29)
0.87+1.58
(0-9)

76 (61.3)
48 (38.7)

2.36£1.15 (0.4-6.5)

0.885

0.671

0.494

0.900

0.492

0.698

0.891

0.499

0.223

0.348

0.079

0.041*

0.982

0.041*

0.040*

0.070
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Discussion

PD is one of the more complex abdominal surgical techniques
and is associated with several post-operative complications. The
most important complication that can develop following PD is
a PF. The incidence of fistula formation after PD is much higher
than that after other gastrointestinal operations and ranges from
3% to 45%. In addition, PF might lead to the development of
other major complications (5,13).

The prognosis and aggressiveness of periampullary tumours
vary according to tumour localisation. Overall, pancreatic
head carcinoma is thought to have the worst prognosis among
all periampullary tumour types (14). Reportedly, there are
conflicting data regarding the effect of tumour localisation on
PF development. Chen et al. (3) found that PF was associated
with tumour localisation in periampullary tumours [odds
ratio (OR) =3.00, p=0.029]. In contrast, Schmidt et al. (15)
demonstrated that tumour localisation in the periampullary
region was not associated with PF development. In addition,
they reported that lymph node status was not a risk factor for

Table 4. Post-operative outcomes

Post-operative complications other than pancreatic fistula

Length of hospital stay (minimum-maximum)

Post-operative 30-day mortality

90-day reoperation

Local recurrence

Current situation

Cause of death

Group

2

SD: Standard deviation

Yes
No

Yes
No
Yes
No
Yes
No
Ex
Alive

None

Cardiac causes

Sepsis

Group 1 Group 2
(n=31) (n=124) P
n (%) n (%)
18 (58.1 27 (21.8
( ) ( ) 0.000*
13 (41.9) 97 (78.2)
25.25+13.41 16.43+£8.33
0.000*
(6-56) (5-43)
6(19.4 12 (9.7
( ) 6. 0.119
25 (80.6) 112 (90.3)
3(9.7) 6 (4.8)
0.258
28(90.3) 118 (95.2)
14 (45.2) 47 (37.9)
0.295
17 (54.8) 77 (62.1)
25 (80.6) 80 (64.5)
0.063
6 (19.4) 44 (35.5)
7(22.6) 54 (43.5)
7 (22.6) 12 (9.7)
7 (22.6) 13 (10.5) 0.028*
10 (32.2) 45 (36.3)

Tumour-related

causes

Table 5. Total survival duration according to pancreatic fistula groups

Mean

[Mean £ SD (minimum-maximum)]

23.9046.77
(10.62-37.18)
38.18+4.16

(30.01-46.35)

Median
[Mean + SD (minimum-maximum)] P
9.0+£1.93
(5.20-12.79)

0.024*
18.0+2.67

(12.76-23.23)
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Table 6. Univariate and multivariate analyses of factors associated pancreatic fistula in periampullary tumours

Univariate Multivariate
Measurements
p HR (95% Cl) P
A (years) <65 0.036 1.00 0.040*
ge group (years, 4 !

265 2.182 (1.034-4.602)
Male 1.00

Sex 0.893 0.862
Female 1.053 (0.500-2.215)
Ampulla 1.00 0.011*
Duodenum 5.767 (1.276-26.074) 0.023*

Localisation 0.021*
Choledochus 2.011 (0.869-4.656) 0.103
Pancreas 0.566 (0.212-1.513) 0.257
Well 1.00 0.192

Differentiation Moderate 0.765 1.135 (0.910-1.276) 0.213
Poor 1.231 (0.876-1.652) 0.672
T1 1.00 0.391

T T2 0.444 0.535 (0.188-1.519) 0.240
T3 0.494 (0.175-1.394) 0.183
NO 1.00

N 0.007* 0.008*
N1 2.739 (1.304-5.753)
Yes 1.00

Post-operative complication 0.001* 0.001*
No 0.275 (0.133-0.567)
Yes 1.00

Local recurrence 0.751 0.750
No 0.887 (0.424-1.856)
1 1.00 0.932

ASA score 2 0.928 0.963 (0.449-2.065) 0.922
3 0.787 (0.226-2.740) 0.707
Below 2 1.00

Tumour diameter 0.020% 0.021*
2 and above 0.423 (0.204-0.879)
Below 12 1.00

Haemoglobin (g/dL) 0.153 0.166
12 and above 1.740 (0.794-3.813)
Below 3.5 1.00

Albumin (g/dL) 0.963 0.963
3.5 and above 0.983 (0.477-2.025)

N Below 5 1.00

Bilirubin (mg/dL) 0.525 0.522

5 and above 1.277 (0.604-2.698)

ASA: American society of Anesthiologists, HR: Hazard ratio, Cl: Confidence interval

PE In our study, tumour localisation was associated with PF and
was an independent risk factor for PF development. In addition,
PF was more common in patients with choledochal tumours.
PF rate varied based on lymph node stage, tumour diameter,
tumour differentiation and tumour localisation. We additionally
noted that parallel to these factors, lymph node positivity and the
number of metastatic lymph nodes were higher in the PF group.
Lymph node positivity was an independent risk factor of PF
development [HR (95% CI) =2.739 (1.304-5.753), p=0.008].

Several studies have indicated that a small diameter of the
pancreatic duct (€3 mm) is a risk factor for post-operative PE
When performing PD, surgeons should consider this risk factor
and achieve a satisfactory pancreatic anastomosis to reduce PF
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formation (8,10,16,17). Notably, the debate on the relationship
between tumour diameter and PF development is still ongoing.
In their study, Polanco et al. (18) observed a smaller tumour
diameter in the PF group (2.1 vs 2.9 cm, p=0.02; OR =0.594,
95% CI: 0.383-0.922, p=0.002). However, in another study,
tumour diameters were similar in groups with and without
PF (3.2 vs 3.1 cm, p>0.05) (15). We noted a similar result in
our study. Although the tumour diameters were similar in the
groups with and without PF (1.94 c¢m vs 2.36 c¢m, p=0.070), a
tumour diameter of >2 c¢m was an independent risk factor for
PF development.

The effect of intraoperative variables on PF development
has been previously discussed in the literature. The type of
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anastomosis performed during operation has also been cited as
a predictor of PF (15,19,20). Schmidt et al. (15) reported that
PJ invagination performed after PD resulted in a lower incidence
of PF than Wirsung-jejunostomy (WJ). In addition, Bartoli et
al. (20) reported that the incidence of PF development after
W] was the lowest compared to that after other anastomoses.
Reportedly, soft pancreatic tissue is a strong risk factor for the
development of PF (19). In the study by Sert et al. (19), PF was
observed in 18 patients (75%) with soft pancreatic tissue, with
the texture of pancreatic tissue being significantly associated with
PF development (p<0.001). In the present study, we attempted
to perform the same procedure in all patients. For this reason, we
could not compare the details of operation because the surgical
techniques were similar in both the groups.

Pancreatic duct stenting during anastomosis formation has
been discussed in the literature (21,22). This was examined in
a randomised trial by Winter et al. (22); they randomised 238
patients undergoing PD with or without internal pancreatic duct
stent, with the endpoint being postoperative pancreatic fistula
(POPF) development. The authors concluded that internal
pancreatic duct stenting did not alter the incidence of POPE
Pancreatic duct drainage was also examined with external stents.
In a study by Poon et al. (23), 120 patients undergoing PD with
PJ duct-to-mucosa anastomosis were prospectively randomised
to an external stent or no-stent group. Patients in the stent group
had a significantly lower PF rate than those in the no-stent
group (6.7% vs 20%, p=0.032) (23). In our routine practice,
we use internal stents. In the present study, we used the same
application in all patients; therefore, we could not evaluate the
effect of stents.

In studies where the pancreatic duct is blocked with biological
substances, the results have been reported to be very successful.
For example, a group of authors have suggested that a possible
anastomotic leak could be treated with fibrin glue around the
anastomosis during surgery (24). However, we did not use these
methods in our patients.

Despite the controversy regarding the preventive and therapeutic
value of abdominal drains after pancreatic resection, several
studies have highlighted the importance of drainage analysis
for the prediction of POPF (25,26). In our study, we placed
prophylactic abdominal drains in all patients. We believe that
these abdominal drains contributed in the prediction of the
incidence of PF development.

Reportedly, PF is associated with increased morbidity, mortality
and longer hospital stay as well as additional cost. As pancreatic
fluid is an enzymatically active and aggressive substance, it causes
erosions in the surrounding tissue and may affect the intestinal,
bile duct or vascular walls. PF has been associated with other
non-fistula complications, particularly delayed gastric emptying,
ileus, wound infection, intraabdominal abscess, pancreatitis,
bleeding and sepsis. It has also been associated with significantly
increased hospital costs and the rate of reoperation and admission

to hospital (10,27).

In their series, Schmidt et al. (15) found that sepsis (21% vs
5%, p<0.001) and other infection-related complications were
higher in the group with PF than in the group without PE
Similarly, Chen et al. (3) reported higher rates of post-operative
haemorrhage in the group with PF development (33% vs 1.3,
p=0.000). In both these studies, the length of hospital stay was
longer in the PF group. Similarly, in our study, the incidence of
post-operative complications other than PF was higher in the
PF group than in the other group (58.1% vs 21.8%, p=0.000).
Accordingly, the duration of hospitalisation in the PF group
increased by 9 days compared to that in the other group.
Prolonged hospitalisation might result in additional medical
costs and a decrease in the quality of patient care. In our study,
the post-operative complication rate was higher in the PF group,
and the presence of post-operative complications other than PF
was an independent risk factor for PF development. From this
point of view, PF might increase post-operative complications,
which may play a role in the development of PE

PF development increases post-operative mortality through
the complications it causes (28). In addition, post-operative
complications in patients with cancer delay their oncological
treatment  and impossible.
Accordingly, PF development is expected to increase post-
operative mortality rates and decrease long-term survival. In our
study, although the 30-day and 90-day mortality rates were higher
in the PF group, the difference was not statistically significant.
Regarding the causes of mortality in patients who developed PE,
we noted that septic complications were more common (22.6%
vs 10.5%, p=0.024). In our study, PF significantly reduced long-
term survival (23 vs 38 months, p=0.024).

sometimes make treatment

Study Limitations

Our study is limited by the small number of patients, the single-
centre nature and the operative variables and features of the
pancreatic tissue that were not adequately evaluated. However,
we believe that our study will provide detailed data on PF to the
literature.

Conclusion

In conclusion, we found that localisation, stage and diameter of
the tumour were related to PF development. In addition, the
development of PF contributed to post-operative complications,
which consequently prolonged hospital stay. PF also significantly
shortened long-term survival. Thus, PF formation after PD poses
a great threat to patients’ life and health. Therefore, an early
estimation of PF development and the investigation of related
risk factors are of great importance in preventing PF and its

complications.
Ethics

Ethics Committee Approval: Owing to the retrospective design
of the study, an ethics committee approval was not received.

Informed Consent: Due to the retrospective design of the study,
patient consent was not obtained.

307



Topal et al. Evaluation of Pancreatic Fistula Related Fact

Peer-review: Externally peer reviewed.

Authorship Contributions

Surgical and Medical Practices: E.M.S., T.B.A., M.G., G.K.B,,
Concept: U.T,,EM.S., T.B.A., M.G., Design: U.T., EIM.S., Data
Collection or Processing: U.T., EIM.S., M.G., G.K.B., Analysis
or Interpretation: EM.S., T.B.A., Literature Search: U.T., T.B.A.,
M.G., G.K.B., Writing: U.T,, T.B.A.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1.

10.

11.

Yilmaz N, Ozkurt H, Degirmenci H, Kahraman AD, Basak M.
Pankreas kanserlerinin preoperatif rezektabilite degerlendirilmesinde

spiral BT. Sisli Etfal Hastan Tip Bul 2004;38:39-43.

Conzo G, Gambardella C, Tartaglia E, Sciascia V, Mauriello

C, Napolitano S, et al. Pancreatic fistula following
pancreatoduodenectomy. Evaluation of different surgical approaches
in the management of pancreatic stump. Literature review. Int J Surg

2015;21:4-9.
Chen JS, Liu G, Li TR, Chen JY, Xu QM, Guo YZ, et al. Pancreatic

fistula after pancreaticoduodenectomy: Risk factors and preventive

strategies. ] Cancer Res Ther 2019;15:857-63.
Ke ZX, Xiong JX, Hu J, Chen HY, Li Q, Li YQ. Risk Factors

and Management of Postoperative Pancreatic Fistula Following
Pancreaticoduodenectomy: Single-center Experience. Curr Med Sci
2019;39:1009-18.

Bassi C, Marchegiani G, Dervenis C, Sarr M, Abu Hilal M, Adham
M, etal. The 2016 update of the International Study Group (ISGPS)
definition and grading of postoperative pancreatic fistula: 11 Years
After. Surgery. 2017;161:584-91.

Agcaoglu O, Aksakal N, Azamat g Dogan S, Mercan S, Barbaros
U. Comparison of Clinical Outcomes of Single-Incision Versus
Conventional Multiport Laparoscopic Distal Pancreatectomy: A
Single Institution Experience. Sisli Etfal Hastan Tip Bul 2019;53:114-
9.

Wu MP, Zhang X, Liu XJ. Pancreatic ductdiameter and pancreatic
glandthickness measure dusing preoperative CT imaging in predicting
pancreatic fistula following pancreatic oduodenectomy. Chin J Bases

Clin General Surg 2014;21:1019-23.
Liu QY, Zhang WZ, Xia HT, Leng JJ, Wan T, Liang B, et al.

Analysis of risk factors for postoperative pancreatic fistula following
pancreaticoduodenectomy. World J Gastroenterol 2014;20:17491-7.

Hu BY, Wan T, Zhang WZ, Dong JH. Risk factors for
postoperative pancreatic fistula: Analysis of 539 successive cases of
pancreaticoduodenectomy. World ] Gastroenterol 2016;22:7797-
805.

Machado NO. Pancreatic fistula after pancreatectomy: definitions,
risk factors, preventive measures, and management-review. Int J Surg
Oncol 2012;2012:602478.

Sereide K, Healey AJ, Mole DJ, Parks RW. Pre-, peri- and post-

operative factors for the development of pancreatic fistula after
pancreatic surgery. HPB (Oxford) 2019;21:1621-31.

308

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bassi C, Dervenis C, Butturini G, Fingerhut A, Yeo C, Izbicki J,
et al. Postoperative pancreatic fistula: an international study group
(ISGPF) definition. Surgery 2005;138:8-13.

Yu QS, Huang HC, Ding F, Wang XB. Analysis of related risk factors
forpan creatic fistula after pancreatic oduodenectomy. ] Hainan Med
Univ 2016;22:67-70.

van Roest MH, Gouw AS, Peeters PM, Porte R], Slooff MJ, Fidler
V, et al. Results of pancreaticoduodenectomy in patients with
periampullary adenocarcinoma: perineural growth more important
prognostic factor than tumor localization. Ann Surg 2008;248:97-
103.

Schmidt CM, Choi J, Powell ES, CT,
Zyromski NJ, Nakeeb A, et al. Pancreatic fistula following

Yiannoutsos

pancreaticoduodenectomy: clinical predictors and patient outcomes.

HPB Surg 2009;2009:404520.
Akgul O, Merath K, Mehta R, Hyer JM, Chakedis J, Wiemann B, etal.

Postoperative Pancreatic Fistula Following Pancreaticoduodenectomy-
Stratification of Patient Risk. ] Gastrointest Surg 2019;23:1817-24.

McMillan MT, Malleo G, Bassi C, Sprys MH, Ecker BL, Drebin
JA, et al. Pancreatic fistula risk for pancreaticoduodenectomy: an
international survey of surgeon perception. HPB 2017;19:515-24.

Polanco PM, Zenati MS, Hogg ME, Shakir M, Boone BA, Bartlett
DL, et al. An analysis of risk factors for pancreatic fistula after robotic
pancreaticoduodenectomy: outcomes from a consecutive series of
standardized pancreatic reconstructions. Surg Endosc 2016;30:1523-
9.

Sert OZ, Berkesoglu M, Canbaz H, Olmez A, Tasdelen B, Dirlik
MM. The factors of pancreatic fistula development in patients
who underwent classical pancreaticoduodenectomy. Ann Ital Chir

2021;92:35-40.
Bartoli FG, Arnone GB, Ravera G, Bachi V. Pancreatic fistula and

relative mortality in malignant disease after pancreaticoduodenectomy.
Review and statistical meta-analysis regarding 15 years of literature.
Anticancer Res 1991;11:1831-48.

Kleespies A, Albertsmeier M, Obeidat E Seeliger H, Jauch KW, Bruns
CJ. The challenge of pancreatic anastomosis. Langenbecks Arch Surg
2008;393:459-71.

Winter JM, Cameron JL, Campbell KA, Chang DC, Riall TS,
Schulick RD, et al. Does pancreatic duct stenting decrease the rate
of pancreatic fistula following pancreaticoduodenectomy? Results of
a prospective randomized trial. ] Gastrointest Surg 2006;10:1280-90.

Poon RT, Fan ST, Lo CM, Ng KK, Yuen WK, Yeung C, et al.
External drainage of pancreatic duct with a stent to reduce leakage
rate of pancreaticojejunostomy after pancreaticoduodenectomy: a

prospective randomized trial. Ann Surg 2007;246:425-33.
Lillemoe KD, Cameron JL, Kim MP, Campbell KA, Sauter PK,

Coleman JA, et al. Does fibrin glue sealant decrease the rate of
pancreatic fistula after pancreaticoduodenectomy? Results of a

prospective randomized trial. ] Gastrointest Surg 2004;8:766-72.
Ansorge C,Nordin]JZ, Lundell L, Strommer L, Rangelova E, Blomberg

J, et al. Diagnostic value of abdominal drainage in individual risk
assessment of pancreatic fistula following pancreaticoduodenectomy.
Br J Surg 2014;101:100-8.



Bezmialem Science 2021;9(3):301-9

26. Sutcliffe RP, Battula N, Haque A, Ali A, Srinivasan P, Atkinson 28. Kimura W, Miyata H, Gotoh M, Hirai I, Kenjo A, Kitagawa Y, et

SW, et al. Utility of drain fluid amylase measurement on the first al. A pancreaticoduodenectomy risk model derived from 8575 cases
postoperative day after pancreaticoduodenectomy. World ] Surg from a national single-race population (Japanese) using a web-based
2012;36:879-83. data entry system: the 30-day and in-hospital mortality rates for

27. Hackert T, Werner J, Biichler MW. Postoperative pancreatic fistula. pancreaticoduodenectomy. Ann Surg 2014;259:773-80.

Surgeon 2011;9:211-7.

309



DOI: 10.14235/bas.galenos.2020.4226

Original Article
Bezmialem Science 2021;9(3):310-16

An Assessment of the Comfort Level of Cancer Patients with
Receiving Chemotheraphy

Kemoterapi Alan Kanser Hastalarinin Konfor Dizeylerinin Degerlendirilmesi

i Aysun CAN, ® Sevilay HINTISTAN

Karadeniz Technical University Faculty of Health Sciences, Department of Nursing, Trabzon, Turkey

ABSTRACT

Objective: The study aimed on determining the comfort level of
cancer patients with receiving chemotheraphy and to evaluate the
factors that have an impact on this.

Methods: The study was conducted with 213 patients who
received cancer chemotherapy. It was designed as a cross-sectional
and descriptive model. A Patient Information Form and General
Comfort Questionnaire was administered to patients in person.
For the data assessment, frequency, percentages, the t test, one-way
variance analysis, the Mann-Whitney U test, Kruskal -Wallis H test,
and the Dunnet T3 Post Hoc test were employed.

Results: The average General Comfort Questionnaire score for
patients was 2.93+0.35. Patients psychospiritual comfort was at
the highest degree (39.72+5.87), while environmental comfort
was at the lowest degree (35.58+6.45). Patients comfort level was
significantly affected by sex, age and profession (p<0.05), whereas it
was not affected significantly by marital status, educational status,
person(s) with whom they lived cancer type, duration of cancer
(p>0.05).

Conclusion: Patients in the study had moderate comfort levels.
There is increased recognition that cancer patients comfort needs
should be explored, and practices that will enhance their comfort
level should be promoted.

Keywords: Cancer survivors, chemotherapy, oncology nursing,
patient comfort

0z
Amag: Bu calisma kemoterapi alan kanser hastalarinin konfor

diizeyini ve bunu etkileyen fakedrleri degerlendirmek amaci ile
yapild.

Yontemler: Calisma kanser kemoterapisi alan 213 hasta ile
gerceklestirildi. Caligma, kesitsel ve tanimlayict tipte yapildi.
Hastalara yiiz yiize goriisme teknigi ile Hasta Bilgi Formu ve Genel
Konfor Olgegi uygulandi. Verilerin degerlendirilmesinde frekans,
ylizde, t testi, tek yonlii varyans analizi, Mann-Whitney U testi,
Kruskal-Wallis H testi, Dunnet T3 Post Hoc testi analizi testleri
kullanilds.

Bulgular: Hastalarin  Genel Konfor Olcegi puan ortalamas
2,93+0,35ir. Hastalarin psikospritiiel konfor boyutu en yiiksek
diizeyde (39,72+5,87) iken ¢evresel konfor boyutu en disiik
diizeydedir (35,58+6,45). Hastalarin konfor diizeyini cinsiyet,
yas ve meslek anlamli olarak etkilerken (p<0,05); medeni durum,
egitim diizeyi, evde birlikte yasanan kisiler, kanser tiirii ve kanser
siiresi anlamli olarak etkilememistir (p>0,05).

Sonug: Hastalarin  konfor diizeyi orta diizeydedir. Kanser
hastalarinin konfor gereksinimleri belirlenerek konfor diizeylerini
artirabilecek uygulamalarin yapilmasi onerilir.

Anahtar Sézciikler: Kanser hastalari, kemoterapi, kanser
hemsireligi, hasta konforu
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Introduction

Cancer, characterized with impairment in programmed cell
death and excessive cell proliferation, is a chronic disease with
challenges in diagnosis, treatment, and care processes (1,2). The
World Health Organization has reported that there are 18.1
million new cancer cases throughout the world each year, and
cancer-related mortality was 9.6 million in 2018 (1). In Turkey,
20.7% of the deaths in 2014 were caused by cancer (2).

With early diagnosis and advancements in treatment and care,
patients’ lifespan with cancer has been extended. These positive
developments have now brought a focus on the possibilities for
patients’ longer and improved quality of life (3,4). A diagnosis
of cancer often evokes many emotional, psychological, and
behavioral responses. These can include guilt, abandonment,
anxiety, pain, grief, and thoughts of dying, which can trigger
many symptoms that negatively affect a person’s comfort
and well-being (5,6). One of the major weapons used in the
treatment of cancer is the use of chemotherapy. Although it
can produce many positive outcomes, this treatment also causes
a great number of negative side effects. Many cancer patients
experience nausea, emesis, pain, diarrhea, alopecia, fatigue, and
sleeplessness. Other side effects include psychological problems
such as feelings of despair, depression, anger, anxiety, fear,
hopelessness, vulnerability, and loss of control (3,5,7). The social
problems that many patients confront are those of isolation,
role changes, loss of work, difficult interpersonal relations, and
decreased interest in their social environment (8).

The term “comfort,” defined as “lack of pain, distress, worry and
uneasiness,” has been analyzed by Katharina Kolcaba. Kolcaba
defines comfort as “the immediate state of experience of solving
problems and thus having comfort by being strengthened through
answering the human needs for relief and ease and transcendence
in physical, psychospiritual, environmental, and sociocultural
contexts” (9-11). Cancer patients with a large number of physical,
psychosocial, socio-cultural, and environmental problems often
receive palliative care services (12,13). Palliative care is said to
focus on eight elements: evaluations and consultations, tests,
care practices, pharmacotherapy, diet, activity-environment
safety, patient and family education, and discharge planning,
which intend to increase patient comfort when managing their
disease (14). With cancer treatment, palliative care is often part
of comfort care, specifically providing psychosocial and spiritual
support and symptom control (13,14).

Other goals for comfort care are to offer cancer patients
encouragement, hope, feelings of control over their life, and
to enhance their decision-making skills (9,15). Comfort care,
which is an inseparable part and basis of nursing services, is a
therapeutic nursing practice. Although each patient has different
comfort needs, all comfort dimensions may affect each other
negatively or positively. Therefore, comfort care, emphasizing
individual needs and a holistic approach, is both a desired
outcome and an indication of productivity (10,16). By assessing
cancer patients comfort levels, physical needs psychospiritual
needs, sociocultural needs and environmental needs, health care

personnel will be able to determine ways in which to maximize
their patients’ comfort as they go through a rigorous and difficult
life crisis of ill health (6,12). In one study, it was found that the
patient’s comfort increased as a result of the attempt to cope with
the symptoms of chemotherapy (17). In this way, considering all
aspects of the individual’s needs can help in the planning, decision
making, and implementation of the best nursing interventions
possible. A main goal would be to keep the patient’s maximum
comfort level in focus (11,18).

In Turkey, few studies have been conducted which assess the
comfort levels of cancer patients (6,17). For this reason, we
believe that this research, which was the first study on comfort
done with cancer patients living in the Eastern Black Sea region
of Turkey, will make a significant contribution to the existing
literature. The study focused on determining the comfort
level of cancer patients during their personal and stressful
experiences of diagnosis and treatment and to help inform
future nursing interventions on how to best comfort oncology
patients to improve their quality of life during chemotherapy
treatments. The aim of the study was to determine the comfort
level of cancer patients and to evaluate the factors that have an
impact on this.

Methods
Study Design

This cross-sectional and descriptive study was performed
to determine comfort levels of patients in the ambulatory
chemotherapy unit of one Hospital of University.

The Population and Sample

The study population was drawn from patients who received
cancer chemotherapy during that time, n=689 patients in the
hospital’s medical records between 1 August - 31 December,
2015. The research sample was then calculated to n=247
participants, with a 95% confidence interval and a 5% margin
of error nonreference prevalence of comfort of 50% being
adopted using Open Epi Programs (19). The 247 participants
were taken by simple random sampling technique. These
patients were recruited mechanically a list of patients from the
hospital’s medical records who received chemotherapy between 1
August-31 December 2015, and accessing this list was approved
by the ethics committee. In the end, the study was conducted with
213 patients after 34 patients dropped out for various reasons
like giving up the treatment, moving from the city to another
place, interrupting the forms. To be eligible patients needed to
know about their cancer diagnosis, regardless of type of cancer
and time since diagnosis. Also, they needed to be: 1) receiving
chemotherapy; 2) not receiving palliative or hospice care; 3) be
over 218 years old; 4) have no psychiatric disorders which needed
treatment; 5) have no other chronic disease needing continuous
treatment; 6) have person/place/time orientation; 7) be able to
verbally communicate; and 8) agree to participate in the study.
Patients would be excluded if they had a cancer diagnosis before
the age of 18.
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Data Collection Forms
Patient Information Form

A researcher designed the Patient Information Form by surveying
the relevant studies on patients receiving cancer chemotherapy
(12,15,17). The form included seven questions concerning
patients (i.e., sex, age, educational status, profession, marital
status, cancer type, duration of cancer).

General Comfort Questionnaire (GCQ)

The GCQ was developed by Kolcaba in 1992 (18). The Turkish
adaptation of the GCQ was done by Kuguoglu and Karabacak
in 2008 (20), and its Cronbach alpha was found to be 0.85.
In the current study, the Cronbach alpha of the GCQ was
found as 0.87. It was created according to 12-cell grid called
the taxonomic structure involving four dimensions (physical,
psychospiritual, environmental, sociocultural) and three levels
(relief, ease, transcendence) of theoretical components of
comfort which were used to determine patients’ needs, evaluate
the nursing implementations for increasing comfort levels, and
to achieve the expected results about increasing comfort. All
items were scored on a Likert scale ranging from 1 (strongly
disagree) to 4 (strongly agree). This scale consists 24 positive and
24 negative items (Table 1). The lowest possible GCQ total score
was 48 points, average score 1, and the highest total score was
192 points, average score 4. The average score is determined by
the total score, dividing the number of items. It is suggested that
GCQ can be evaluated and used on both total score and average
score in both research and practice (9,10,20).

According to studies regarding comfort levels conducted by
Kolcaba, the concept of “comfort” has a holistic structure, and
therefore should be assessed as a whole. Although nurses know
intuitively what comfort is and what nursing interventions are
necessary to enhance it, nurses and researchers currently utilize
measures of discomfort that designate a neutral sense of comfort
as being the absence of a specific discomfort (12). Integration

of comfort to nursing care and comfort measurements of
patients determines unmet comfort needs allows bundling of
interventions in a single patient interaction and aids in creating
measures of holistic comfort for documentation (18). Comfort
remains a substantive need throughout life, and as such, should
be considered an indispensable constituent of holistic nursing
care.

Measures

The data were gathered using the Patient Information Form and
the General Comfort Questionnaire (GCQ) by one researcher.
Patients who agreed to participate in the study and met the
inclusion criteria were asked to sign an informed consent form.
Patient Information Form and GCQ were administered face-
to-face by the researcher at a suitable time while patients were
receiving chemotherapy at the Ambulatory Chemotherapy Unit.
The patients were given the option of completing the Patient
Information Form and GCQ with or without the researcher’s
assistance. Data collection took nearly 30 minutes, and the
patients were given the chance to ask any question related to the

study.
Data Analysis

All analyses were performed using the Statistical Package for the
Social Sciences for Windows IBM SPSS Statistics 22.0. Skewness,

and  Shapiro-Wilk values
were used to determine whether the sample followed a normal

Kurtosis, Kolmogorov-Smirnow,
distribution. For the data analyses, frequency, percentages, the
t-test, one-way variance analysis, the Mann-Whitney U test, the
Kruskal-Wallis H test, and the Dunnet T3 Post Hoc test were
used. Results were considered significant at p<0.05, and the
confidence interval was set at 95%.

Ethical Considerations

The protocol of the study was approved by the ethical review
boards at the authors’ institution and the hospital. In order to
conduct the study, written permissions were obtained from

Table 1. 12-cell called the taxonomic structure of GCQ

Comfort levels of subscales

Subscales of comfort
Relief (16 items)

Physical (12 items)
tTotal score 12-48
*Average score 1-4

149,197,481,251

Psychospiritual (13 items)
Total score 13-52
*Average score 1-4

445,465,221,401

Environmental (13 items)
fTotal score 13-52
*Average score 1-4

35,275,121,341

Sociocultural (10 items)
fTotal score 10-40
*Average score 1-4

375,8%,131,261

Ease (17 items) Transcendence (15 items)

15,365,201,281 158,295,59,61

25,75,315,385,241 95,175,411,451
115,475,321,429 305,335,181,219,351
45,235,435,39" 108,16¢

Both of “t" and “*" have the same meaning in GCQ; SPositive items of GCQ; "Negative items of GCQ

GCQ: General Comfort Questionnaire
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the hospital. The study was granted ethical clearance by the
Institutional Review Board of the University (IRB no: 2015-
24237859-388) and was undertaken in compliance with the
Helsinki Declaration. Permission was obtained to use the
questionnaire from Kuguoglu and Karabacak (20) adapting in
Turkish of the GCQ. In addition, verbal and written consent was
obtained from each patient prior to the study.

Results

A total of 213 patients were taking cancer chemotherapy were
included in the study. When the descriptive characteristics of
the patients were examined, it was determined that their 59.2%
female, 43.7% 50-64 years, 55.8% literate/primary school,
46.5% housewives, and 85.9% married. Besides, when the
disease information of the patients was looked at, it seemed that
their type of cancer 36.6% breast cancer, 31.5% gastrointestinal
system cancet, and the durations of cancer 52.1% one year and
less.

Patients’ average GCQ score and total GCQ score are in Table 2.
Patients’ average GCQ score was found to be 2.93+0.35, whereas
their total GCQ score was 140.63+16.86.

Table 3 presents the cross-sectional and descriptive statistics
patients’ average GCQ, and subscale scores according to
taxonomic structure. Patients’ total scores for the GCQ subscales
were physical subscale 34.80+5.33, psychospiritual subscale
39.7245.87, environmental subscale 35.58+6.45, sociocultural
subscale 30.53+3.56; relief 47.39+5.92, ease 49.57+6.85

transcendence 43.67+6.28. Patients’ total scores for the GCQ
subscales were the highest is the psychospiritual subscale, and the
lowest is the environmental subscale.

Table 4 shows the GCQ mean scores according to some
characteristics. It was found that there were statistically significant
differences between patients GCQ and sex (p=0.036), age
(p=0.028), and profession (p=0.002). However, no statistically
significant differences were found between the GCQ and marital
status, educational status, type of cancer, and duration of cancer
(p>0.05).

Discussion

Our results showed that the patients’ average comfort level was
above 2 out of 4 levels of comfort. This means the patients feel
fairly comfortable. Our results were in agreement with a similar
study, which was conducted with breast cancer patients receiving
chemotherapy, found the comfort level higher than 2 (15). Other
studies which used derivates Kolcaba’s GCQ with similar scales
and questions, reported similar results with this study (6,12,17).

Amoung the subtypes of comfort, the psychospiritual comfort
dimension is found the highest. Besides, the data in the current
study showed that the level of patients’ comfort was transcendence
level which was the top level of comfort. It was considered that
they were able to cope with their fears, and overcome bothersome
symptoms more effectively during the cancer treatment process.
A similar result by Bilgic and Acaroglu (17) reported that cancer
patients’ psychospiritual comfort dimension were found to be at

Table 2. Patients’ total score and average score of GCQ (n=213)

GCQ Mean £ SD
*Total score (48-192) 140.63%16.86
TAverage score (1-4) 2.93+0.35

Min - max
92-177
2.29-3.42

GCQ: General Comfort Questionnaire, SD: Standard deviation, Both of “t” and “* have the same meaning in GCQ, Min: Minimum, Max: Maximum

Table 3. Patients’ average GCQ and subscale scores according to taxonomic structure (n=213)

Comfort levels

Relief Ease
Mean £ SD Mean £ SD
Subscales of GCQ (Min - max) (Min - max)
. 10.73£1.94 11.47+2.52
Physical
(5-14) (4-16)
» 12.46+2.51 14.3742.35
Psychospiritual
(6-16) (7-20)
. 12.23£1.97 11.65£2.29
Environmental
(7-16) (5-16)
11.97+2.24 12.08+1.97
Sociocultural
(4-16) (7-16)
. . 47.39+5.92 49.57+6.85
In all subdimensions score
(30-60) (27-65)

Transcendence Total score
Mean + SD Mean + SD
(Min - max) (Min - max)
12.61+2.19 34.80+5.33
(7-16) (21-44)
12.90+2.07 39.72+5.87
(8-16) (23-52)
11.70+3.78 35.58+6.45
(5-20) (21-49)
6.47+1.34 30.53+3.56
(2-8) (18-39)
43.67+6.28

(28-59)

GCQ=General Comfort Questionnaire, SD: Standard deviation, Min: Minimum, Max: Maximum

313



Can ve Hintistan. The Comfort Level of Cancer Patients

Table 4. Patients’ average GCQ scores according to demographic characteristics (n=213)

Characteristics n (%)
Gender

Female 126 (59.2)
Male 87 (40.8)
Age

35yearsand | 14 (6.6)
36-49 years 70 (32.8)
50-64 years 93 (43.7)
65 years and 1 36 (16.9)
Educational level

Illiterate 17 (8.0)
Literate/Primary school 119 (55.8)
High school 43 (20.2)
University 34 (16.0)
Profession

Housewife 99 (46.5)
Retired 61 (28.6)
Self-employed 33 (15.5)
Government employee 20 (9.4)
Marital Status

Married 183 (85.9)
Single 30 (14.1)
Type of Cancer

Breast cancer 78 (36.6)
Gastrointestinal system cancer 67 (31.5)
Genitourinary system cancer 42 (19.7)
Lung cancer 17 (8.0)
Unknown primary 9 (4.2)
Duration of xancer

1yearand | 111 (52.1)
1-5 years 74 (34.7)
6-10 years 20 (9.4)
11 years and 1 8 (3.8)

Mean + SD Test value P

2.89+0.36 T.2.116 0.036*
2.99+0.31

2.84+0.40 F:9.092 0.028*
2.88+0.37
2.92+0.32
3.08+0.31

2.79+0.28
2.93+0.34 F: 4.795 0.187
2.91+0.37
3.01+0.35

2.84+0.37 F:12.962 0.002*
3.05+0.33
2.91+0.29
3.02+0.24

2.93+0.35 T:0.268 0.789
2.91+0.30

2.90+0.37 F:2.962 0.564
2.99+0.29
2.90+0.36
2.96+0.38
2.86+0.44

2.92+0.33 F:3.965 0.265
2.93+0.36
2.87+0.39
3.15+0.31

*p<0.05, GCQ: General Comfort Questionnaire, SD: Standard deviation

the highest. A previous research study shows that cancer patients
emphasize that they use spiritual coping methods such as faith,
prayer, and that these methods enhance their coping skills (21).

The sociocultural comfort dimension was found as comfortable
which was almost the same as psychospiritual comfort dimension
of patients. This study obtained a level of transcendence in
the cancer patients’ sociocultural comfort dimension. It is
also found similar results in study with patients’ sociocultural
comfort score which was the best comfortable and feeling the
best amongst other sub-dimensions (12). Sociocultural comfort
of patients is the highest compared to other subdimensions and
transcendence level they probably feel more loved, remembered,
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belonged (22). Korean patients with cancer was found to have
eight attributes: “acceptance, self-control, goals of life, change in
belief, and positive attitude, supportive relationships, therapeutic
environment, and reliance on faith.” (23).

In the current study, patients’ physical dimension was found to
be moderate. In line with the current study, a study done with
cancer patients, identified the physical comfort level as moderate
(17). Because patients’ GCQ physical comfort levels were above
2 out of 4 levels of comfort and transcendence, we concluded
that patients did not have serious difficulties in coping with
physical symptoms; they may not feel uncomfortable and, able
to handle cancer’ these symptoms.
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The current study showed that the participants’ environmental
comfort dimension was at the most uncomfortable area. However,
the patients are best comfortable at the relief level in terms of
environmental comfort. It was thought that filling the scale
in hospital conditions which may adversely affect the patient’s
comfort could affect the comfort of patients. Similarly, another
patient study found that the environmental comfort subscale
was the worst of all other comfort subscales (17). The study of
Chen and Cheng (24) detected a decrease in the environmental
comfort subscale because hospital conditions are different from
conditions at home. The patients who were included in Kim
and Kwon (12) study were determined that the highest level
of environmental comfort respectively the patients who were
followed at home, day care chemotheraphy unit, outpatient
clinic and inpatient unit.

The current study found that male patients’ were considerably
higher comfortable than that of female patients. It is guessed
that women’s greater responsibilities in their lives outside work
may explain their feeling less comfortable. Similarly, in a study
when asked to indicate the actual side effects experienced
during chemotherapy, women being significantly more affected
than men. In the same study, women generally reporting more
uncomfortable than men (25).

This current study also found that as age increased, so did aged
265 years was considerably higher comfortable than for other
age groups. Interestingly, although functioning and symptoms
differed significantly with age, they were not related to comfort
(12). Indeed, the older a person is when they are first diagnosed
with cancer, the more they seem able to adapt to their new health
situation, and developed more effective coping skills, and have
feeling more comfortable (26). However, different studies done
with cancer patients did not determine a significant correlation
between age and comfort level (15,21).

One study has revealed that cancer patients’ comfort level may be
elevated because they have been able to maintain their professional
life and social responsibilities (3). In the current study, patients
who were government employees, and retired employees were
significantly higher comfortable than the housewives. This may
possibly suggest that patients who were government employees
with a regular income, job satisfaction, and social responsibilities
demonstrated greater comfort, and were thus able to cope with
diseases, and health crises more effectively.

The GCQ is an effective measurement tool that determines the
comfort level of cancer patients. Nurses should administer the
GCQ at any time points in the patients’ chemotherapy. The
GCQ needs more research to increase its usability in practice.
However, the results of this study may increase awareness
among individuals in the occupational healthcare field about
the associations between GCQ, and health, and work-related
variables. In particular, emphasis should be put on development
of assessment, and monitoring tools for use in everyday clinical
practice.

Study Limitations

The limitation of the study was that only patients hospitalized
in the ambulatory chemotherapy unit of Hospital of University
were included in the study. The results of this study are therefore
directed at patients receiving treatment in this unit. The results
of this study cannot be generalized to all patients.

Conclusion

The results of the current study indicated that cancer patients’
comfort level was above the average. The psychospiritual comfort
aspect was at the best degree, and sex, age, and profession
affected the comfort level. In order to provide the highest level
of nursing care for cancer patients, their comfort needs must first
be determined before a care plan can be properly implemented.
Nurses are responsible for planning, and executing the
interventions which can increase patients’ comfort. Accordingly,
nurses should cooperate with the family to determine the comfort
levels of patients during treatment, and to control the negative
factors that may arise. Factors that decreasing and increasing
comfort in the treatment process of chemotherapy patients
should be identified. Patients who will be receiving outpatient
chemotherapy should undergo an examination with comfort
scale before, during, and after their therapy.
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Needlestick and Sharps Injuries Among Operating Room
Nurses, Reasons and Precautions

Ameliyathane Hemgsirelerinin Kesici-Delici Aletler ile Yaralanma Durumu,
Nedenleri ve Onlemleri
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Bezmialem Vakif University Faculty of Health Science, Department of Nursing, Istanbul, Turkey

ABSTRACT

Objective: This study was carried out to determine the needlestick
injuries (NSI) of the operating room nurses with penetrating and
sharp tools, the causes of the injury and the precautions taken to
prevent the injury.

Methods: A descriptive and cross-sectional study was conducted
with the participation of 463 volunteer nurses from 27 different
hospitals in Istanbul, Turkey. After obtaining the ethics committee,
institutions and volunteer permissions of the study, the data were
collected with two data collection forms formed in line with the
literature knowledge and expert opinions. The data were analyzed
using IBM SPSS 22.0 program and p<0.05 was significance value.

Results: Participants were 18-61 years old, (mean: 35.9+0.84),
63.7% had bachelor's degrees and above, 80.8% of operating
room nurses were graduated from nursing program. 68.9% of
the participants reported that they had lived at least once during
their working life. There were significantly different for NSI
(p<0.05) women, married and had low educational levels, working
in university hospitals with deep invasive intervention and using
protective equipment. Participants reported that 54.8% of the
injuries were performed in the right hand and the primary cause was
exchanging instruments between nurse and surgeon, the secondary
was assisting surgeon. Most of the participants (37.1%) were
injured by the suture material. The most common NSI encountered
operating theaters were pediatric surgery, cardiovascular surgery,
thoracic surgery and general surgery.

0z

Amag: Bu arastirma, ameliyathane hemsirelerinin delici kesici
aledlerle yaralanma (DKAY) durumunu, yaralanma nedenlerini
ve yaralanmadan korunmak icin aldiklari Snlemleri belirlemek
amactyla yapildi.

Yontemler: Tanimlayici ve kesitsel nitelikteki aragtirma, Tiirkiye'nin
[stanbul ilinin 27 farkli hastanesindeki 463 goniillii hemsirenin
katilimi ile yapildi. Arastirmanin verileri, etik kurul, kurum ve
goniillii izinleri alindiktan sonra literatiir bilgisi ve uzman gériisleri
dogrultusunda olusturulan farkli iki veri toplama formu ile toplandi.
Veri analizinde IBM SPSS 22.0 programi kullanilarak anlamlilik
p<0,05 diizeyinde degerlendirildi.

Bulgular: Kaulimcilarin, 18-61 yas (ortalama: 35,9+0,840)
arasinda, %63,7sinin lisans ve lisansiistii egitim diizeyinde oldugu,
%80,8’inin hemsire unvani ile ameliyathane hemsiresi oldugu
belirlendi. Kaulimalarin %68,9’u ¢alisma hayatlart boyunca en
az bir kez DKAY yasadigini bildirdi. DKAY; kadin, evli ve egitim
diizeyi disiik, devlete bagli iiniversite hastanelerinde c¢alisan,
koruyucu ekipman olanag: yeterli saglanmayan/kullanmayan
katlimcilarda daha fazlayds, fark istatistiksel olarak anlamliyd:
(p<0,05). Katlimeilar DKAY nin nedeninin gogunlukla cerrahi alet
aligverisi/yardim edici davransglar sirasinda yasanabildigini bildirdi.
DKAY yasayan katilimeilarin sag elden yaralandiklari (%54,8), en
fazla yaralanmanin %37,1 ile sutiir materyalinden kaynaklandigt
bulundu. Yaralanmanin en fazla yasandigs ameliyathaneler sirasiyla
cocuk cerrahisi, kardiyovaskiiler cerrahi, gogiis cerrahisi ve genel

cerrahiydi.
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Conclusion: The results of the research show that NSI is an
important problem related to healthcare workers’ safety in operating
theaters.

Keywords: Operating room, operating room nurses, needlestick
injuries, risk factors, prevention

Introduction

Needlestick injury (NSI) is among the leading occupational
accidents and risks that healthcare workers are exposed to (1).
Such injuries are seen as an important problem that most of
the health workers face at least once during their professional
life (2). NSI is considered as a risk factor especially for the
surgical team in terms of employee health (3). Operating rooms
within the hospital are the most risky places for NSI. Studies
have shown that the health workers most exposed to NSI are
nurses and physicians (4-6). It has been reported that NSI can
be experienced for many reasons, especially the intensity of the
intraoperative process, stress and factors related to the employees

7).

The Centers for Disease Control and Prevention pointed out that
contact with blood and body fluids and its effects were mostly
seen in nurses (1,8). In the 2018 report of the EPINet™ database
prepared for the surveillance of NSI and blood-borne infections,
it was reported that NSI occured mostly in operating rooms and
in nurses among all healthcare workers (4,9). According to the
data of the European Agency for Safety and Health at Work,
approximately 1 million injuries occur in healthcare workers
each year in Europe caused by injectors alone (10). Research
emphasizes that the measures to be taken and the adoption of
safety practices can reduce the NSI by 80% (11,12).

Although it is known that protective measures are necessary in
the researches, it is reported that infectious diseases continue to
be transmitted under the name of “work accident”. When the
studies conducted in this area are examined, it is seen that there
are suggestions that it should be questioned whether the rate of
NSI of nurses decreases in the face of developing science and

technology (13-17).

The present study was carried out to determine the conditions
of operating room nurses that caused NSI, the precautions they
took to prevent injury, and to draw attention to the importance
of this issue in the light of the literature.

Within the scope of the research purpose, answers were sought to
the following questions;

1. What is the prevalence of NSI among operating room nurses?

2. Is NSI related to the sociodemographic characteristics of
operating room nurses?

3. Is NSI related to the working conditions of operating room
nurses?
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Sonug: Arasurma sonuglar;, DKAY’nin ameliyathane saglik
calisanlarinin  giivenligini etkileyecek kadar 6nemli bir sorun
oldugunu gdstermektedir.

Anahtar Sézciikler: Ameliyathane, ameliyathane hemsireleri, delici
kesici alet yaralanmalary, risk faktorleri, dnlem

4. What are the precautions taken regarding NSI in the conditions
where the operating room nurses work?

Methods
The Universe and Sample of the Research

The “general universe” of the study, which was planned as a
descriptive and cross-sectional study, was represented by the
operating room nurses of 220 hospitals in Istanbul, including
university, state, educational research and private hospitals (18).
Among these hospitals, the “study universe” of the research was
chosen. In the literature, attention is drawn to the risk of NSI
in healthcare workers in training and research hospitals (19).
Therefore, the “study universe” was composed of operating room
nurses of training and research hospitals, state hospitals and
university hospitals (n=1266). Since the presented research was
a master’s thesis, it had to be completed within a certain time,
so the research was limited to the Istanbul European region.
Thus, the study population consisted of 570 operating room
nurses working in 27 hospitals. Since it was aimed to reach the
whole research universe, no sample calculation was made. While
collecting the data, nurses who were in surgery (n=25; 4.38%),
who did not want to participate in the study (n=47; 8.24%) or
who were sick (n=35; 6.13%) were excluded from the study. The
research was completed with a participation rate of 81.2%. Thus,
a total of 463 nurses participated in the study.

Data Collection Tools

Data were collected with a questionnaire developed in line with
the literature (20-23) and expert opinions. Survey form included
42 closed questions that determined the socio-demographic
characteristics of the operating room nurses, their situations
and reasons for NSI, and their and their institutions’ approaches
to the measures taken to prevent NSI. In order to evaluate the
clarity of the questions, a preliminary study was carried out with
approximately 10% of the sample number (n=47). After the
preliminary study, the questions in the data collection form were
rearranged and it was decided to use the revised form.

Data Collection
Methods based on “self-report” were used in data collection.

After the necessary permissions were completed, the operating
rooms of the hospitals where the research would be conducted
were visited according to a pre-planned schedule (between
23.01.2017 and 28.08.2017). Information about the research
was given by interviewing with the operating room nurse in
charge of each hospital about the questionnaire forms, the
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importance of the study to be conducted and ethical permissions.
Questionnaires and voluntary consent forms were delivered to
the nurses. A second visit was made by ¢ ontacting the nurse in
charge within 10-15 days to collect the forms distributed by the
researcher.

Evaluation of Data

Data were analyzed in IBM SPSS 22.0 package program.
Statistical significance of the data was analyzed with Pearson
Chi-Square Test, Pearson Correlation Test, Fisher’s Exact test,
t-Test, and f-test (ANOVA) according to the distribution status
of the data. Significance was evaluated at the 95% confidence
level and at the p<0.05 level.

Ethical Considerations

The study was approved by the Bezmialem Vakif University Non-
interventional Clinical Research Ethics Committee (29.11.2016
8/93). Institutional permissions were taken from the rectors of
university hospitals, and from the general secretariats of the public
hospitals to which they were affiliated. Voluntary participation
consent was obtained from the participants in writing.

Results

In this section, there are introductory and comparative findings
obtained with the aim of assessing the participants’ NSI status.

In the present study, it was determined that 80.8% of the
participants were female, 19.2% were male, 57% were married,
42.8% were between 29-39 years old (mean age 35:0.840),
and 63.7% had undergraduate or higher education level. It was
determined that 80.8% of the operating room nurses graduated
from a nursing program, 41.7% worked in training and research
hospitals, and 53.6% had 7 years or more of operating room
nursing experience. In addition, it was determined that 68.9%
of the participants reported that they had experienced NSI
(Table 1).

Table 2 shows some of the characteristics of the participants about
NSI. Of the participants 28.3% stated that they experienced
NSI during the exchange of surgical instruments, 16.3% during
assisting the surgeons, and 15.3% during collecting and counting
of surgical instruments. It was reported that injuries were most
common in the hand (96.8%), with 54.8% of the injuries
occurring in the right hand. In 37.7% of the nurses suture
material and in 28.2% scalpel were shown as the instrument
causing injury.

When the socio-demographic characteristics of the participants
were compared with NSI, it was found that female participants
were more likely to encounter NSI than male participants
(p=0.007), and that married participants were more likely to
encounter NSI than singles (p=0.002). Although the frequency
of NSI increased with increasing age, there was no statistically
significant difference (p=0.607). As the level of education
increased, frequency of NSI also increased and the difference was
statistically significant (p=0.016) (Table 3).

Table 4 shows the comparison of the characteristics of the
participants with NSI. In the operating room nurses of state
university hospitals, NSI was less than the others, but the
difference was not statistically significant (p=0.938). Although
the nurses working in the pediatric surgery (81.3%), thoracic
surgery and cardiovascular surgery (78.2%), and general surgery
(77.1%) operating rooms reported more NSI compared to
the other operating rooms, the difference was not statistically

significant (p=0.651).

It was observed that as the working years as an operating room
nurse, the duration of working hours in a shift, and the average
time spent in surgery increased, the frequency of NSI increased
(p=0.01), and working in a mixed shift system was significantly
related with NSI (p=0.001).

NI was less in healthcare workers (n=58) employed as operating
room nurses than in nurses. However, this difference was not
statistically significant (p=0.235).

Table 5 shows the comparison of the participants’ NSI status
according to the security measures taken. Difficulty in finding
protective equipment showed an insignificant relationship with
the NSI status (p=0.887). However, as the use of protective
equipment increased, it was observed that the NSI decreased and
the difference was statistically significant (p=0.001). When the
precautions the participants took against NSI were examined,
it was determined that the practices such as the use of double
gloves and control of patient serology did not make a difference
for participanst with and without NSI (p<0.05).

Discussion

In the present study, the fact that the majority of the participants
are young, married, had a high level of education and were
working in the operating room for a long time suggested that this
group consisted of dynamic and high-conscious individuals with
a regular family life. It could be concluded that the presented
study was similar to the studies published in the national
and international literature in terms of socio-demographic
characteristics (2,24-29). In addition, the fact that the majority
of the participants were state hospital employees might be related
to the fact that the participants preferred institutions with more
personal rights, or it might be due to the selection of samples.

According to OECD (Organization for Economic Co-operation
and Development) 2018 data, the number of nurses providing
care to every 1000 citizens was 17.8 in Norway, 17.2 in
Switzerland, 14.8 in Iceland, while it was 2.1 in Turkey, which was
far behind the OECD average (30). In the presented study, the
fact that most of the nurses worked in random units and mixed-
shift system in the operating room suggested that nurses worked
under hard conditions according to OECD recommendations
and their conditions regarding employee safety were risky. In the
study conducted by Kan (31), it was reported that 29.4% of the
operating room nurses were distracted at the 4 hour, that the
distraction peaked at the 6™ hour, and that there was a relationship
between prolonged surgeries and NSI in 94.1% of the operating
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Table 1. Descriptive characteristics of the participants (n=463)

Characteristics n %
Gender Female 374 80.8
Male 89 19.2
18-28 169 36.5
Age* 29-39 198 42.8
40 or above 96 20.7
Married 264 57.0
Marital status
Single 199 43.0
. High school or undergraduate 168 36.3
Education
Graduate or postgraduate 295 63.7
X Nurse 374 80.8
Occupation o
Participants other than nurses ** 89 19.2
Training and research hospital 193 41.7
L Foundation affiliated university hospital 107 23.1
Institution
State university hospital 98 21.2
Public hospital 65 14.0
Gynecological surgery and urology 118 14.3
Ear nose throat and plastic surgery 115 14.0
General surgery 105 12.7
Orthopedics 99 12.0
Deparment*** Working in all departments 92 11.2
Thoracic surgery and cardiovascular surgery 87 10.6
Neurosurgery 54 6.6
Pediatric surgery 48 5.8
Other***+* 39 12.8
. Day shift only 180 38.9
Shift
Mixed day or night 283 61.1
8-10 hours 344 74.3
Average working time per shift 11-13 hours 82 17.6
14 hours or above 37 8.1
1-2 hours 76 16.4
A lendth of stav i 3-4 hours 221 47.7
verage length of stay in a surger:
J J v gery 5-6 hours 117 253
6 hours or above 49 10.6
1-6 years 215 46.5
Operating room nursing experience 7-12 years 99 21.4
13 years or above 149 32.2
Yes 319 68.9
Needlestick injury status
No 144 31.1

*The oldest age is 61, the mean age is 35.924+0.840

**Qperating room technician (n=33), emergency medical technician (n=22), health officer (n=14), paramedic (n=5), perfusionist (n=1), laboratory technician (n=3),
prosthesis-orthotics Technician (n=2), midwife (n=2), not specifying the professional title (n=7)

***Participants gave more than one answer.

****Emergency surgery (n=39), ophthalmology operating room (n=39), supervisor (n=27), robotic surgery (n=1)

room nurses (31). The NSI rates of nurses in the present study internationally (32). Zhang et al. (33) reported the rate of NSI
(Table 1) were similar to some developing countries, suggesting as 84.6% in China, Kasatpibal et al. (2) 71.5% in Thailand,
that operating room nurses expected solutions for similar risks Yazar et al. (34) 65.8%, and Benli et al. (35) 77.9% (33). It is
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Table 2. Some characteristics of the participants about needlestick injury

Needlestick injury characteristics n %
While exchanging drilling-cutting tool 279 28.3
While assisting the surgeon 161 16.3
During the collection and counting of instruments 151 15.3
When using an injector 117 11.9
In emergency surgeries/events 105 10.7
Causes of injury* While preparing the surgery table 56 5.7
During the use of the Sharp-Box 49 5.0
While controlling medical wastes in surgical instrument loss 27 2.7
During washing and packaging of surgical instruments 22 2.2
Other (responsible nurse, robotic surgery...) 18 1.8
Right hand 256 54.8
Injured organ* Left hand 196 42.0
Other (arms, head, neck, trunk, eye ...) 15 3.2
Suture material 245 37.7
Injuring instrument* Lancet 183 282
Injector/IV catheter 144 22.2
Other** 78 12.0
Always having trouble 62 13.4
Provision of protective equipment X .
Sometimes can't find 180 38.9
Available whenever 221 47.7
Always 209 45.1
The use of protective equipmentin  gometimes 88 19.0
surgeries
Never 13 2.8
Only in infected cases 153 33.0
In all surgeries 166 35.9
Use of double gloves during surgery  Not used 188 40.0
Used during preoperative skin asepsis 45 9.7
Other*** 64 13.8
Always 284 61.3
Sc:regcekrl;\g patient serology before Sometimes 143 30.9
Never 36 7.8

* Participants gave more than one answer.

**|t shows injury with Kirschner wire (n=4), laparoscopic trocar guide (n=2), chainsaw (n=1), root cannula needle (n=1), drain guide (n=1), (h=69) did not report in

writing what he/she was injured with.
***|nfected cases (n=44), Orthopedic surgery (n=20)

controversial that gender is a risk factor for NSI (32-36). Afridi et
al. (36) in Pakistan compared the gender of participants (35.8%
male and 64.2% female) in terms of NSI and reported that
gender did not show a significant difference in terms of NSI
In the present study, the reason for the significantly higher NSI
in females was the lower number of male participants. With the
increase in age, it is expected that the NSI will decrease as the
experience, education level and knowledge increase. Educational
level may not be a determining risk factor for NSI, as it does not
always indicate skill level in clinical practice. However, education

can provide awareness of the problem and accelerate finding
solution by organizing against the problem (37). In the study
presented, it is believed that trained and experienced nurses were
more likely to face DKAY because they participated in operations
more due to their age and faced risk (Table 3).

In the present study, when the causes of NSI were examined, it was
thought that the “hands-free” technique was not used effectively,
especially in the operating rooms, as the participants reported
that they were injured by instruments with stinging and cutting
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Table 3. Comparison of participants’ socio-demographic characteristics with needlestick injury status (n=463)

Socio-demographic characteristics

Female

Male

18-28 years
Age 29-39 years

Gender

40 years or above

Married
Marital status .
Single

High school or undergraduate
Education
Graduate or postgraduate

Needlestick injury status

Yes
n
268
51
112
138
69
197
122
107
212

%

7.7
57.3
66.3
69.7
71.9
74.6
61.3
63.6
68.9

0.007

0.607

0.002

0.016

No
n
106
38
57
60
27
67
7
61
83

%

28.3
42.7
33.7
30.3
28.1
25.4
38.7
36.4
31.1

Table 4. Comparison of the participants’ working life characteristics with needlestick injury status (n=463)

Working life characteristics

Training and research hospital

Foundation affiliated university hospital

Institution o .
State university hospital

Public hospital

Gynecological surgery and urology
Ear nose throat and plastic surgery
General surgery

Orthopedics

Working in all departments

Department
Thoracic surgery and cardiovascular

surgery
Neurosurgery
Pediatric surgery
Other
Operating room nursing 1-6 years
experience 7-12 years
13 years or above
Shift Day shift only
Mixed day or night
Average working time 8-10 hours

per shift

11-13 hours

1-2 hours
tAverage length of stay 3-4 hours
in a surgery

5-6 hours

6 hours or above
Occupation Nurse

Participants other than nurses

322

Needlestick injury status

Yes
n
135
74
65
45
86
85
81
71
67

68

41
39
67
134
70
115
109
210
235

84

49
146
86
38
261
58

%

69.9
69.2
66.3
69.2
72.9
73.9
771
7.7
72.8

78.2

75.9
81.3
63.2
62.3
70.7
77.2
60.6
74.2
68.3

70.6

64.5
66.1
73.5
77.6
69.8
65.2

0.938

0.651

0.01

0.001

0.367

0.222

0.235

No
n

58
33
33
20
32
30
24
28
25

19

13
9
39
81
29
34
71
73
109

35

27
75
31
11
113
31

%

30.1
30.8
33.7
30.8
27.1
26.1
22.9
28.3
27.2

21.8

24.1
18.7
36.8
37.7
29.3
22.8
394
25.8
31.7

29.4

35.5
33.9
26.5
22.4
30.2
34.8
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Table 5. Comparison of the participants’ needlestick injury status according to the security measures taken (n=463)

Security measures

Always having trouble

Provision of protective equipment Sometimes can’t find

Available whenever

Always
The use of protective equipment in Sometimes
surgeries Never

Only in infected cases

In all surgeries

Not used
Use of double gloves during surgery

before surgery

In orthopedic surgeries and infected

cases
Always

Checking patient serology before surgery Sometimes

Never

properties while exchanging surgical instruments and helping
the surgeon. Penetrating tools used in the operating room are
generally capable of causing injuries such as cutting, puncturing,
and scratching (37,38). However, Stringer et al. (39) reported
that the injury rate was 1.2% in surgeries using the “hands-free
technique” and 4.0% in surgeries that did not use. In another
study, Stringer et al. (40) reported that the “hands-free technique”
and the visual materials used in the training of this technique were
effective in reducing the NSI. Jagger and Perry (41) reported
that the use of the same technique was effective in their study.
Considering the studies on the properties of the injurious agent;
Kiirtiinla (42) showed that suture material (41.5%) and scalpel
(38.4%), Mohammad (43) injector needles (45%) and surgical
sutures (30%), Lakbala et al. (27) sutures (59%), Hajipour (44)
sutures (43.4%), and Wada et al. (26) sutures (48.3%) were
the most common causes of injury. The fact that the majority
of the injured participants in the present study experienced
injury during pediatric and cardiac surgery operations might be
related to the physical properties of the instruments used in these
operations and the surgical technique. In these surgeries, small
suture materials that force hand manipulation are used or deep
invasive procedures are performed.

It has been suggested that while double-layered and different
colored indicator gloves used in surgery reduce the risk of NSI,
wearing single-colored standard gloves on each other creates an
unnecessary sense of security (45). Makama et al. (46) reported
that 15.2% of the gloves worn in single layer, 27.5% of the
outer part of the gloves worn in double layer and 1.2% of the
inner part of the gloves worn in double layer were not damaged.

Used during preoperative skin asepsis

Needlestick injury status

Yes No

n % p n %
44 71.0 18 29.0
122 67.8 0.887 58 32.2
153 69.2 68 30.8
126 60.3 83 39.7
59 67.0 29 33.0
9 69.2 0.001 4 30.8
125 81.7 28 18.3
111 66.9 55 33.1
137 72.9 51 27.1
32 711 0.296 13 28.9
39 60.9 25 39.1
193 68.0 91 32.0
102 71.3 0.743 41 28.7
24 66.7 12 33.3

Demircay et al. (47) reported that the outer part of 18.4% and
the inner part of 8.4% of the double-layered gloves were not
damaged. Guo et al. (48) reported that 11.3% of the outer part
of gloves that were worn double layer were torn while the inner
part was intact, and that 8.9% of the gloves that were worn in
one layer were torn (46-48). In the presented study, it was seen
that double layer gloves were used in a rate which could not be
underestimated. This situation might lead healthcare workers
to more risky interventions by feeling more secure and might
increase the rates of NSI.

According to the findings of the study presented, the nurses
were unable to realize standard protection measures related
to NSI and they reported that they had difficulties in finding
equipment to protect against NSI. This might be due to the
characteristics of the hospitals where the participants worked,
because while private hospitals had to live on their own capital,
state hospitals might have difficulty in supplying materials due
to excessive patient load. In a study conducted by Ozenir (49) in
a private hospital in Turkey, it was reported that 79% of nurses
had difficulty in accessing protective equipment.

Study Limitations

During the study, it was learned that different occupational
groups (emergency medical technician, paramedic, midwife,
perfusionist, prosthesis-orthotics technician, operating room
technician) were employed under the name of operating room
nurse in some institutions where the study was conducted
(19.2%). Since these non-nurses were employed as operating
room nurses, it was thought that it would be unethical to exclude
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them from the sample, as they were considered to be at risk in
terms of NSI. Discussing the results of these healthcare workers,
who did not have nursing education, regarding NSI may have
limited the observation of the nurses’ injury status.

Unfortunately, many healthcare graduates are employed as nurses
in hospitals for various reasons, although they do not graduate
from nursing schools. In this case, examining and presenting
these health workers’ NSI separately may have correct results in
many respects.

Conclusion

According to the findings of the study, the operating room
nurses encounter a significant number of NSI. The conditions
related to the institution where they work/employ rather than
their sociodemographic characteristics play a prominent role in
NSI. The fact that the majority of NSI is preventable indicates
that institutional policies should change. It is recommended to
investigate the causes and consequences of institutional sanctions
in order to achieve the expected goals with experienced, highly
educated nurses employed in the operating room.
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ABSTRACT oz

Amag: Kanser tedavilerinden biri olan kemoterapinin neler
getirecegi konusunda hastalar belirsizlik ve korku yasamakeadirlar.
Bu belirsizlik ve korku, siklikla hastalarin  sosyal destek
gereksinimini artirmaktadir. Sosyal destegin, aile, arkadas yada saglik

Objective: Patients experience uncertainty and fear about what
chemotherapy will bring as a cancer treatment. This uncertainty
and fear often increase their need for social support. Social support,
regardless of whether it is provided by family, peers or health staff,

plays a crucial role in coping with chemotherapy. Social support
functions as a buffer against conditions such chemotherapy
symptoms. It also helps patients cope with stress caused by
chemotherapy symptoms and increase their quality of life. This
research aimed to determine the relationship between perceived
social support levels and chemotherapy symptoms in women with
gynaecological cancer.

Methods: The study was planned descriptively. The sample
comprised 148 patients who were admitted to two public hospitals.
Data were collected using the Chemotherapy Symptom Assessment
Scale, the Multidimensional Scale of Perceived Social Support
(MDSPSP) and a descriptive feature form. Data were analysed using
the SPSS software programs.

Results: There was a significant relationship detected between
MDSPSP and skin, nail, throat, mouth and weight complaints,
sleeplessness, anxiety and pessimistic feeling.

Conclusion: In this study, although social support was associated
with chemotherapy-related symptoms (throat and mouth, skin and
nails and feeling of tension), there was no significant relationship

personelinden gelmis olmasi 6nemsenmeksizin, kemoterapiyle
daha etkin bas etmede 6nemli rol oynadigi diisiiniilmekeedir.
Sosyal destek, kemoterapinin semptomlar: gibi olumsuz durumlara
kargt bir tampon iglevi gormektedir. Sosyal destek, kemoterapinin
neden oldugu stres ile basa ¢ikmasina ve bunun yani sira yagam
kalitelerini de artirmaya yardimci olmaktadir. Aragtirma, jinekolojik
kanserli kadinlarda algilanan sosyal destek diizeyleri ve kemoterapi
semptomlar: arasindaki iliskinin belirlenmesi amaciyla yapilmistir.

Yontemler: Calisma tanimlayici olarak planlandi. Orneklem,
iki devlet hastanesine bagvuran 148 hastay1 icermektedir. Veriler
Kemoterapi Semptom Degerlendirme Olgegi, Cok Boyutlu
Algilanan  Sosyal Destek Olgegi (CBASD) ve bir tanimlayict
ozellikler formu kullanilarak toplanmustir. Veriler SPSS yazilim
programlari kullanilarak analiz edilmistir.

Bulgular: Deri ve urnaklar, agiz, bogaz, kilo, uyuma giicliigii,
endiseli veya stkintli hissetme, karamsar veya iiziintiilii hissetme
ile ilgili problemler ile CBASD 6l¢egi arasinda anlamlt bir iligki
bulunmustur (p<0,05).

Sonug: Bu calismada sosyal destegin kemoterapiye iliskin bazi

semptomlar (bogaz ve agiz, deri ve tirnaklar ve gerginlik hissi) ile
anlamli iliskisi bulunurken, bazi semptomlari (nefes darlig, ishal,
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with other symptoms (shortness of breath, diarrhoea, constipation,
infection signs, alopecia and numbness in the hands or feet). It was
concluded that social support status was an important factor for
experiencing physical and psychological symptoms in Turkey.

Keywords: Gynaecological cancers, social support, chemotherapy

Introduction

Gynaecological cancers constitute 18% of cancers diagnosed in
women (1). According to Pinar et al. (2), 16% of women die
because of cancer-related reasons, and gynaecological cancer
comes after breast cancer with the highest global mortality rates
associated with cancer. In 2015, the American Cancer Society
reported that among women, endometrial cancer ranked fourth
as the most frequently diagnosed cancer and ovarian cancer
accounted for 5% of cancer deaths (3). Similarly, the Department
of Cancer Control announced that endometrial, ovarian and
cervical cancers ranked fourth, seventh and ninth, respectively,
as the most frequently diagnosed cancers in women in Turkey
in 2014 (4).

Today, the nature of cancer is well understood, and treatment
methods are developing rapidly. However, the toxic side effects
of treatment are commonly seen. Although the positive effects of
chemotherapy, such as increasing the life expectancy of patients,
are known, it also has toxic qualities that cause undesirable side
effects, including nausea, vomiting, loss of appetite and hair
loss (5-7). Additionally, Bektas and Akdemir (8) reported that
patients who receive chemotherapy show depression and anxiety
disorders that cause difficulties in coping with chemotherapy. The
quality of life of patients is affected by disturbances in physical,
emotional, social and economic status. Decreased quality of
life increases the occurrences of depression, anxiety and social
isolation, as well as similar psychological issues (9). Social support
from family members, relatives and peers, in addition to others
in the social circle, should be available to individuals who go
through hardships or feel tense (10-13). Social support is known
to influence physical and mental well-being and adaptation to
cancer. Social support decreases harmful influences of negative
life events on physical and mental well-being by buffering the
individual and his or her stress. It also protects individuals from
the negative effects of stress and is crucial for supplying a sense of
belonging and self-esteem and helping them regain their health
and feel good (14,15). Sufficient social support and coping with
the psychological, social and mental problems associated with
gynaecological cancer require additional supportive approaches to
treatment and care (16,17). As a result, social support, regardless
of whether it is provided by family, peers or medical staff, is crucial
for effectively coping with cancer and its treatment. Although
there are many studies on chemotherapy and its symptoms in
the field of nursing, there are a limited number of studies that
determine the relationship between chemotherapy symptoms
and social support. In our country, no study has determined
the relationship between chemotherapy symptoms and social
support in gynaecological cancers. In this respect, the results of

kabizlik, enfeksiyon belirtileri, alopesi, ellerde veya ayaklarda
uyusma) ectkilemedigi saptanmistur. Sosyal destek durumunun
tilkemizde kanser hastalarinda fiziksel ve psikolojik semptom
yasamada 6nemli bir faktér oldugu sonucuna varilmigtir.

Anabhtar Sézciikler: Jinekolojik kanserler, sosyal destek, kemoterapi

the study are valuable, and it is anticipated to make an important
contribution to the nursing literature.

In addition to systematically evaluating the side effects of women
with gynaecological cancer, social and psychological needs should
also be considered. Nurses who care for cancer patients should be
aware of the psychosocial needs of patients in addition to their
physical needs and follow collaborative approaches that aim to
adequately meet patients’ needs.

This research aimed to determine the relationship between
perceived social support levels and chemotherapy symptoms in
women with gynaecological cancer and advise medical staff in
future consultations.

Methods
Design and Setting

This descriptive design study was conducted at the outpatient
chemotherapy unit of two public hospitals in Ankara. This
research aimed to determine the relationship between perceived
social support levels and chemotherapy symptoms in women
with gynaecological cancer. The total population in the two
public hospitals consisted of 605 patients with gynaecological
cancer who received chemotherapy in 2008.

Sample Size

The following formula was used to determine the sample size
for the research: the number of questions in the scales x number
of answer options. For the Multidimensional Scale of Perceived
Social Support (MDSPSP) and Chemotherapy Symptom
Assessment Scale (C-SAS), 84 (12 questions x 7 answer options)
and 96 (24 questions x 4 answer options) patients, respectively,
were identified as the maximum number of patients among the
sample sizes calculated. The C-SAS scale had 24 questions with
four multiple options each and was thus equal to 96 patients. It
is envisaged to include at least 1.5 times the number of patients
determined for the sample size. The total sample size was
calculated as follows: 96x1.5=144 patients (6). Quota sampling
method was applied for sample selection, and voluntary sampling
was conducted.

Participants and Procedures

Participants were 148 patients who were admitted to the two
public hospitals in 2010. Participants were native Turkish-
speaking patients who were diagnosed with non-metastatic
gynaecological cancer and were receiving chemotherapy for the
first time. Moreover, they have taken chemotherapy four times
over time and had undergone a surgical procedure. All patients
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were at least 18 years old and volunteered to participate. The
study excluded patients who were disabled or had hearing,
communication or psychiatric problems.

Research Question

What is the relationship of perceived social support on
chemotherapy side effects?

Instruments

Data were collected using C-SAS, MDSPSP and a descriptive
feature form developed by the researchers.

A descriptive feature form was used to gather sociodemographic
information (age, education, marital status, living arrangements,
income rate, residence area (village, town or city), position
relative to the hospital (in the same place or not), transportation
from and to the hospital, health insurance and job) and disease
characteristics of the patients (diagnosis, disease duration,
knowledge about the disease, information on drug treatment,
experiencing treatment-related problems, taken preventions
against the symptoms or not, someone supporting during illness
and who was the most supportive during illness).

MDSPSP was developed to measure perceived social support
(18). The scale’s reliability and validity for use in Turkey were
established by Eker et al. (18) in 2001. The highest and lowest
scores that can be earned on the scale are 84 and 12, respectively.
Higher scores indicate that there is relatively more social support
(18). The revised MDSPSP of Eker, Arkar and Yaldiz (18) was
internally consistent, with a Cronbach’s alpha of 0.92.

C-SAS was developed in England where its validity and reliability
were initially established (19). In Turkey, a similar investigation
was conducted by Aslan et al. (6) in 2003. Scores increased with
the intensity and severity of symptoms. The Cronbach’s alpha
values for the internal consistency of the three C-SAS subscales
are as follows: frequency of symptoms (a=0.67), intensity of
symptoms (a=0.80) and severity of symptoms (0=0.82) (6).

The Implementation of Data Collection Tools

The researcher introduced herself before starting the data
collection and gave information about the purpose of the research
to the cancer patients. Data collection tools were applied during
a face-to-face session by the researcher. Interviews to collect data
lasted for just about ten min.

Statistical Analyses

Data collected through questionnaires and scales were transferred
to a computer. The appropriateness of the normal distribution of
scale scores was analysed using the Shapiro-Wilk test. All scores
were not normally distributed. Number and percentage were
used for categorical data and median and interquartile range for
scale scores. MDSPSP scores were presented as mean + standard
deviation. Relationship between diagnosis and some patient
information were investigated using the chi-square test. The
relationship between the two scale scores were analysed using
the Spearman rank correlation coefficient. MS Excel 2003 and
SPSS for Windows version 15.0 package programme were used
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for all statistical analyses and calculations. A p value of <0.05 was
considered to be statistically significant.

Ethical Issues

Before completing the questionnaires, the participants gave their
consent in written form. Patients were under no obligation,
financial or otherwise, to participate. Ethical approval was
provided by the clinical research ethics committee in Ankara,
and written approval was received from the surgeon generals
of two public hospitals (B.10.4.1SM.4.06.00.22/2933 and
B.10.4.1SM.4.06.00.09/773).

Results
Sociodemographic Characteristics

The mean age of the participants was 52.7+7.8 years. Of
participants, 75% were married, 49.3% lived with their husbands
and children, 42.5% did not have any education and 81.8% had
medium-sized incomes. Furthermore, 68.3% lived in urban
areas and 90.5% had social insurance (Table 1).

Distribution of Women’s Cancer and Some of the Properties
of Chemotherapy

In this study, 52.7% of participants were receiving chemotherapy
four times, and 62.8% were diagnosed with ovarian cancer. Of
participants, 77.7% declared that they had been informed about
their disease. About two-thirds (67.6%) had been informed
about chemotherapy medicines, and 66.2% had been informed
about the possible side effects of medicines. Of participants,
55.4% had no prior history of discomfort with chemotherapy,
whereas 81.8% of those who had previous discomfort were
taking precautions (breathing exercise, regular diet, using herbal
tea and some herbal foods, using a wig or hat, etc.). More than
half (52.7%) of the sample reported that their husbands gave
the maximum amount of social support, and 97.3% of the
participants had at least one individual providing social support
during the process (Table 2).

The Relationship Between Perceived Social Support and
Chemotherapy Side Effects

Surprisingly, there was a significant positive correlation between
social support from the family and skin- and nail-related
problems such as dryness and itchiness (r=0.442, p=0.045),
indicating that those with high social support from their family
experienced more problems with their skin and nails. However,
a weak positive correlation was observed between social support
from a special person and throat- and mouth-related problems
(r=0.38, p=0.024). Furthermore, there was a weak negative
correlation between social support from a special person and

weight changes (r=-0.254, p=0.026; Table 3).

There was a weak positive correlation between social support
from a special person and total average score (r=0.393, p=0.002)
as well as falling asleep difficulties (r=0.362, p=0.005). Perhaps
patients who had falling asleep difficulties eventually got more
social support from a special person, as reflected by their higher
total social support score. Also, a weak significant positive
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Table 1. Distribution of sociodemographic characteristics of

patients (n=148) Table 2. Distribution of patients dlse_ases and
i i o chemotherapy-related properties
Sociodemographic characteristics n % (n=148)
A
ge (vears) Properties of diseases and chemotherapy n %

49 and below 51 345
50-55 35 23.6 Number of cures
56 and above 62 419 A 78 52.7
Marital status 5 29 19.6
Married 111 75.0 6 41 277
Not married* 37 25.0

Cancer types
Education status
Witerate 40 270 Endometrial cancer 30 20.3
Literate 23 15.5 Ovarian cancer 93 62.8
Primary school 47 31.8 Others* 25 16.9
el sdod) 10 6.8 Information on the disease
High school and older 28 18.9

. Received 115 77.7

People who live together
Alone 14 95 Did not receive 33 223
Spouse and children 73 49.3 Information on medicines of chemotherapy
Other (brother/sister, friend, relative, etc.) 61 41.2 Received 100 67.6
Income rate

Did not receive 48 32.4
Good 11 7.4
Middle 121 818 Information on possible side effects of medicines involved
Low 16 10.8 Received 98 66.2
Area of residence Did not receive 50 33.8
Rural a7 31.7 X X X

Any history of disturbances with former cures of chemotherapy
Urban 101 68.3
Social security Present 66 44.6
Yes 134 905 Absent 82 55.4
No 14 95 Precautions for possible side effects (n=66)
Job Taken 54 81.8
Officer 4 2.7
Working at home (housewife) 118 79.7 NEBEEL ) 12 182
Retired 12 8.1 Social support source
Farmer 9 6.1 Yes 144 97.3
Other (self-employed, worker, unemployed, etc.) 5 3.4 No 4 27

*Single, widowed or divorced
Supporting individuals (n=144)**

Partner 78 52.7
correlation indicated that patients who reported greater feelings Sister/brother 22 149
of tension or anxiety on the C-SAS also had higher MDSPSP '
scores from family (r=0.261, p=0.016) and friends (r=0.288, Friend 2 B
p=0.008) as well as a higher total score. A similar positive Child 77 52.0
correlation was also found between pessimism and upset on the Others (relatives, neighbours, etc.) 15 101
C-SAS and social support. Specifically, patients who experienced

Total 197 130.4

pessimism and upset received more social support from family

(r=0 222 P=0 048) and friends (r:O 285 p:O 010) and also had *Cervical cancer (n=23), vaginal cancer (n=1) and uterine tubal cancer
222, . .285, . (n=1)

higher overall total scores on the MDSPSP (r=0.349, p=0.002; **Since it can be more than one supporter, n folded.

Table 4).
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Additionally, there was no statistically significant relationship
between the other C-SAS symptoms and MDSPSP subgroups or
total scores (p>0.05; Tables 3 and 4).

Discussion

In this study, 77.7% of our patients were knowledgeable of
their disease. It was determined that 67.6% of the patients had
knowledge about chemotherapy, 66.2% knew the side effects of
chemotherapy and 44.6% had previously experienced problems
in chemotherapy treatment (Table 2). According to the research
of Pinar et al. (20), patients who receive information about
their treatment have a higher quality of life and better overall
well-being. The study of Ozyurt (14) reported that 41% of the
patients’ emphasised that being informed was beneficial. Having

knowledge about chemotherapy and knowing what to do and
how to deal with any problems can provide comfort to patients. In
our study, 18.2% of patients who experienced chemotherapy side
effects did not take precautions, whereas 81.8% took precautions
(Table 2). According to the research of Kayis (21), 11.1% of the
patients who experienced chemotherapy side effects did not
take precautions, and 68.9% took precautions. These results
show that the majority of patients receiving chemotherapy take
precautions against the side effects of treatment. However, when
the proportion of patients not taking precautions was examined,
the result suggested that some patients are not adequately helped
to deal with side effects or the nursing services provided to these
patients are not used effectively. It is thought that nurses should
give more consultancy support to patients who do not take
precautions.

Table 3. Co-relation between MDSPSP subgroups and C-SAS score

Physical symptoms of C-SAS Family
r p

Nausea/vomiting prior to treatment 0.358 0.254
Nausea after the treatment 0.010 0.922
Vomiting after the treatment -0.053 0.697
Constipation 0.032 0.783
Diarrhoea 0.144 0.473
Aches 0.120 0.309
Shortness of breath -0.325 0.162
Infection (fever, flu-like symptoms, etc.) 0.251 0.146
jigs:et:t)n of pricking and lethargy in hands -0.011 0.910
Problems of skin and nails (dry, itchy, etc.) 0.442 0.045
Hair loss 0.015 0.885
Z;;)rt‘):rsr;s of throat and mouth (sensitivity or 0.141 0.419
Change in appetite 0.205 0.061
Weight loss or gain 0.030 0.792
z:srt‘);:jz?cf.)eyes (itchiness, sensitivity or 0.369 0.175
Sense of weakness 0.141 0.102
Sense of unusual exhaustion 0.061 0.498

MDSPSP subgroups

Peers Special person Sum of the scale
r p r p r p
-0.044 0.891 0.338 0.283 0.199 0.536
0.180 0.078 0.037 0.716 0.156 0.127
0.082 0.542 -0.080 0.554 0.019 0.890
0.095 0.415 0.000 1.000 0.043 0.711
-0.006 0.976 0.007 0.972 0.074 0.714
-0.136 0.249 -0.090 0.443 -0.102 0.386
-0.152 0.521 -0.096 0.689 -0.136 0.568
0.132 0.451 0.156 0.371 0.156 0.371
-0.034 0.732 -0.048 0.631 -0.043 0.668
-0.030 0.897 0.191 0.408 0.166 0.471
0.017 0.868 -0.187 0.066 -0.110 0.280
0.191 0.272 0.381 0.024 0.284 0.098
0.122 0.270 0.050 0.648 0.180 0.102
-0.070 0.543 -0.254 0.026 -0.110 0.341
0.191 0.496 0.169 0.547 0.359 0.189
0.127 0.140 0.057 0.506 0.118 0.173
0.081 0.372 0.003 0.974 0.026 0.771

MDSPSP: Multidimensional scale of perceived social support, C-SAS: Chemotherapy symptom assessment scale

Table 4. Co-relation between MDSPSP subgroups and C-SAS score

Psychosocial symptoms of C-SAS Family

r p
Difficulties in falling asleep 0.194 0.141
Feeling anxious or tense 0.261 0.016
Feeling pessimistic or upset 0.222 0.048

MDSPSP subgroups
Peers Special person Sum of the scale
r p r p r p
0.108 0.415 0.393 0.002 0.362 0.005
0.288 0.008 0.105 0.343 0.305 0.005
0.285 0.010 0.195 0.083 0.349 0.002

MDSPSP: Multidimensional scale of perceived social support, C-SAS: Chemotherapy symptom assessment scale
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Additionally, more than half of the sample (52.7%) reported
that their husbands gave the maximum amount of social
support (Table 2). According to the prosecutor’s report, the
support required by the individual is primarily provided by their
immediate surroundings. Dansuk et al. (22) found that women
receive more social support from their husbands and children
than from any other group of social support providers. Further,
Tel and Tel (23) found that women receive more social support
from their families than from any other group of social support
providers. However, Sammarco and Konecny’s (24) research
indicated that patients receive social support in the following
order: from friends, family and health staff. According to Ayaz et
al. (17), women need support from family, friends and medical
staff during their treatment as the diagnosis of cancer, duration
of treatment and obscurity of the disease cause social isolation.
Social support serves to decrease cancer patients’ anxiety, helps
them cope with the disease and provides positive influences on
their quality of life. Although social support could not eliminate
the condition completely, it helps patients adapt to chronic
physical or psychological conditions and has a positive influence
on their mood and abilities to cope with the disease (25,26).

A significant positive correlation was found between social
support degree provided by family members on the MDSPSP
and skin- and nail-related problems (p=0.045; Table 3). It is
thought that patients with physical appearance problems may be
offered more social support than their families. There was also a
statistically significant relationship, although it is weak (p=0.024),
between social support degree provided by a special person on
the MDSPSP and mouth- or throat-related problems (Table
3). As a consequence of the higher discomfort level associated
with such symptoms, patients may get more support from “a
special person” who can be a romantic interest, neighbour or
family relative. In addition, throat- and mouth-related problems
attract more attention because they cause pain and disability in
speaking or prevent proper nourishment, which can further wear
patients down. Therefore, under these conditions, it is possible
that such patients would receive more support from their special
person. Also, chemotherapy is highly likely to cause changes in
the physical appearance of patients. Such changes are especially
depressing for women. Consequently, some women develop
more intimate bonds with their social support givers during
treatment, whereas others withdraw from communication.
MDSPSP scores and changes were significantly negatively
correlated (p=0.026; Table 3). Patients who received less social
support had more difficulties with weight. Chemotherapy
treatment takes a long time, and there are many symptoms in
this process. The long duration of physical symptoms can cause
psychosocial problems (25). Therefore, social support is needed
to cope with these problems. Social support may sometimes
positively and sometimes negatively affect symptoms in this
process. As a result, it is possible to expect a better perception
of physical health (physical symptoms) in the long term by
better understanding of psychological health and quality of
life. According to Rustgen and Begnum (27), patients with
breast cancer need psychological support and psychological
improvements help make the physical condition more positive.

There is some evidence that social support is associated with the
physical and psychological adjustment of cancer patients to the
disease, but a detailed study on these issues could not be reached
in the literature review. We can say that there is a need for studies
that determine the relationship between perceived social support
and side effects seen in patients receiving chemotherapy.

As can be seen in Table 4, there is a weak significant positive
correlation between support degree from a special person and
both sleeping difficulties and total MDSPSP scores (p=0.002 and
0.005, respectively). Quality of life is highly related to sleeping.
Goktalay et al. (28) noted that symptoms of chemotherapy
influence the quality of life of patients no matter the intensity of
symptoms (pain, fatigue, etc.). Although patients receive social
support from their social circles, they still face sleeping difficulties.
Even if the social supports cannot remove the stressful situation,
they facilitate the adaptation to situation related to physical
and psychological health, create positive moral effects and help
patients cope with these problems (25). Studies have shown that
many psychological methods, such as providing social support,
are effective in reducing emotional (difficulty sleeping and stress)
and physical symptoms (fatigue, pain, nausea and vomiting and
taste change) associated with cancer treatment and enhancing

coping skills (29,30).

Beser and Oz (31) pointed out that living with cancer involves
learning how to cope with cancer symptoms, dealing with
its influences on life and reorganising one’s life for a new life
standard. Since the course is long and full of side effects, patients
may experience hopelessness, despair, anticipation of the worst,
social isolation, depression or a sense of exhaustion. Our research
indicated an increase in the total scores of MDSPSP (p=0.005)
and its subgroups, family (p=0.016) and friends (p=0.008), as well
as of the feelings of tension and anxiety on the C-SAS. Similar
significant positive correlations were also observed between
scores representing support provided by the family (p=0.048)
and friends (p=0.010) and total MDSPSP scores (p=0.002) and
feelings of pessimism or upset on the C-SAS (Table 4). These
correlations were positive but weak. Karabulutlu et al. (32)
supported the belief that cancer patients cope with the anxiety,
depression and other negative emotions caused by their disease
with help from their families and friends. Ozdemir et al. (33)
acknowledged that patients received 70% of social support from
their spouses or children. The social support that patients need to
cope with their condition should contribute to their self-esteem
and self-confidence and make them feel secure. Unfortunately,
social support occasionally conflicts with patients self-esteem. As
a consequence, patients feel insecure about themselves.

There is no statistically significant correlation between other
subgroups or MDSPSP total score and C-SAS symptoms
(p>0.05; Tables 3, 4). There are many side effects (nausea,
vomiting, weakness, insomnia, anxiety, depression and the like)
and therapeutic effects of chemotherapy, and these problems are
the daily lives of patients functioning in the negative direction.
The long duration of physical symptoms causes psychosocial
problems. Thus, physical and psychosocial symptoms lead
to an increase in patients’ social support needs (25,34). In
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Turkey, social support is often emphasised in patients receiving
chemotherapy, and the findings of research on this subject are
insufficient. Therefore, our study focuses on whether there is a
relationship between chemotherapy-related symptoms and social
support status patients perceive.

Conlusion

In conclusion, despite the limitations caused by the diseases
and treatment methods, some important goals of health services
have begun to include helping patients feel good, increase
healthcare skills, maintaining daily life activities and adapting
to the planned treatment programmes. In this regard, nurses as
healthcare professionals have great responsibilities. This research
showed that patients perceive social support in accordance with
the intensity of their symptoms during treatment. The relation is
very probably influenced by different cancer types or treatment
and symptoms that each patient experiences. To take precautions
against symptoms, discovering their causes and frequencies is
essential. As a consequence, adaptation to treatment gets easier
and patients’ quality of life increases. Nurses who spend time with
patients during the treatment have a significant responsibility
since they also spend time with patients’ family and friends.

Furthermore, a detailed study on these issues could not be
reached in the literature review. There is a need for studies that
determine the relationship between perceived social support and
side effects seen in patients receiving chemotherapy. This research
consisted of women without hearing or visual impairments who
were at least 18 years old and were fluent speakers. It is possible
to conduct a similar research without limiting the sample to
Turkish speakers or those without visual or hearing defects.
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The Effect of Different Nutrition Education Approaches on
Children’s Nutritional Status

Farkli Beslenme Egitimi Yaklasimlarinin Cocuklarin Beslenme Durumlarina
Etkisi

® Burcu ATES OZCANL, ® Aydan ERCAN2

Istanbul Okan University, Department of Nutrition and Dietetics in English, Istanbul, Turkey
2Trakya University, Department of Nutrition and Dietetics, Edirne, Turkey

ABSTRACT

Objective: The study was performed to assess the potential of
different educational approaches given to primary school children
on their nutritional status.

Methods: The study was conducted with all second and third-grade
students studying in an elementary school. First, 2 second and third-
grade teachers were given nutrition education by the researcher.
These teachers gave a healthy nutrition education to their classes
for 2 months as indirect education. During the same period, the
researcher gave direct nutrition education to other students. Before
all education, a questionnaire and food consumption frequency
forms were tested on all students. After waiting for 2 months, the
food consumption frequency form applied to the students again.

Results: While the percentage of students’ energy from total fat
and saturated fat was decreased at the end of the education, the
percentages of energy from monounsaturated fatty acids and
polyunsaturated fatty acids were increased (p<0.05). The decrease in
percentages of total fat and saturated fat is more efficient in indirect
education (p<0.05). Direct nutrition education was more effective
in increasing the intake of riboflavin, niacin and vitamin B12, while
indirect nutritional education was more effective in increasing the

intake of thiamine, A, B6, E and C vitamins (p<0.05).

Conclusion: Nutrition education given to children had a positive
effect on their h nutritional status. This effect was moderately better
through indirect education, and we believe this is due to the fact
that students considered their teachers as role models.

Keywords: Child nutrition, nutrition, nutrition education

oz

Amag: Bu calisma, ilkokul cocuklarina verilen farkli egitim
yaklagimlarinin  ¢ocuklarin  beslenme durumlarina  etkisinin
belirlenmesi amact ile yapilmustir.

Yéntemler: Calisma, bir ilkokulda okuyan tiim ikinci ve iigiincii
siif Ggrencileri ile gerceklestirilmigtir. [lk olarak, dort sinif
ogretmeninden  ikisine arastirmact tarafindan beslenme egitimi
verilmistir. Biri 2. sinuf, biri de 3. sinufla ilgilenen bu égretmenler,
dolaylt egitim olarak, 2 ay boyunca kendi derslerinde konu ile ilgili
saglikli beslenme egitimi vermislerdir. Ayni dénemde aragtirmact,
diger 6grencilere dogrudan beslenme egitimi vermistir. Egitimlerden
once tiim &grencilerden anket ve besin titketim sikligi formlart
alinmustir. ki ay bekledikeen sonra 6grencilere tekrar besin tiiketim
sikligs formu uygulanmistir.

Bulgular: Egitim sonunda, égrencilerin toplam yag ve doymus
yagdan alinan enerji yiizdesi azalirken, tekli doymamis yag
asitlerinden ve ¢oklu doymamis yag asitlerinden gelen enerji
yiizdeleri artmisur  (p<0,05). Toplam yag ve doymus yag
yiizdelerindeki azalma dolayli egitimde daha etkilidir (p<0,05).
Dogrudan beslenme egitiminin riboflavin, niasin ve B12 vitamini
artiglarinda daha etkili oldugu, dolayli beslenme egitimi ise tiamin,
A, BG6, E ve C vitaminlerinin artis oranlarinda daha etkili oldugu
bulunmustur (p<0,05).

Sonug: Cocuklara verilen beslenme egitimi, ¢ocuklarin her iki
durumda da beslenmeleri fizerinde olumlu bir etkiye sahiptir.
Ogretmenlerin 6grenciler icin rol model olmast nedeniyle bu
etkinin dgretmen egitiminde ilimli derecede daha ¢ok oldugu
diisiiniilmektedir.

Anahtar Sézciikler: Cocuk beslenmesi, beslenme, beslenme egitimi
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Introduction

Child nutrition directly affects their growth, development and
academic performance and is closely related to the state of health
in adulthood. Optimal nutrition reduces the risk of developing
iron-deficiency anaemia, vitamin D deficiency, obesity, dental
caries and chronic diseases such as diabetes, osteoporosis and
heart disease (1-3). Nutritional behaviours of individuals were
established in childhood (4,5). It is, therefore, necessary to convey
the correct information to children through nutrition education
in childhood to have a positive impact. A study conducted on
children and young adolescents showed that improvement of
nutritional knowledge enables children to acquire better eating
habits (6). For this purpose, regular nutrition education in
primary, secondary and high schools is the best way to convert
this information into behaviour (2,7). Nutrition education is
a part of applied nutrition which is implemented to improve
people’s health, raise awareness of individuals about healthy
nutrition and lifestyle. By increasing their scientific knowledge,
they will probably translate this information into a lifestyle (8).
School-based nutrition education aims to promote the welfare
of the community through the recognition, adoption and
motivation of healthier diet and eating practices by children and
possibly by their families and, therefore, by the community (9).
Since the risk of many non-communicable diseases is closely
related to eating habits, various diet education programmes
aiming at establishing healthy eating habits in children are
being implemented worldwide (4). This study was planned and
conducted to determine and evaluate the effect of nutritional
education given to the second and third-grade students of a
selected primary school by a dietician directly or indirectly with
the class teacher trained by the dietician on the nutritional status
of the students.

Methods
Study Design

For this study, the Ethics Committee Approval was obtained
from Bagkent University Medicine and Health Sciences Research
Committee with the decision of 18/09 dated 03/01/2018.
The study was conducted with all the second and third-grade
students studying at the same school between January 2018
and April 2018, after obtaining the necessary permissions and
approval from the Okan College Primary School Directorate.
The permissions for the student’s attendance to the study
were given by the parents. The study included students whose
parents allowed their children to participate in the study, read
and signed the “Parent Voluntary Consent Form”. The students
also read and signed the “Student Voluntary Consent Form”.
Students with any chronic and/or metabolic disease, taking any
medication, laxative and/or stool softener, oral supplementation
were not included in the study. Two students who could not
come to school due to their illnesses were excluded from the
study. Two students who were excluded from the study were also
given nutritional education, and anthropometric measurements
were taken in order not to be separated from their classmates.
However, their evaluations were not included in the study.

Participants and Recruitment

There are 2 second and 2 third-grade classes at the primary school.
In this study, two groups were randomly selected as 1 second class
and 1 third class in each group. Nutrition education is planned to
be given directly to one group and indirectly to the other group.
Indirect nutritional education (TE) is defined as the education
given by the teachers, second and third-grade teachers trained by
the researcher and direct nutritional education (DE) is defined
when it is given directly to the other students by the researcher.
All teachers voluntarily participated in the study. 2 teachers from
indirect education were given nutritional education.

Procedures

Before educating the students, two teachers who were in indirect
education were given nutrition education twice a week (total 140
minutes) for 70 minutes each. The other two teachers did not
receive any nutrition education. Educated teachers transferred
their acquired nutritional knowledge to their students through
their own Life Science courses. The teachers devoted a total of 1
lesson (35 minutes) per week to related topics for 4 weeks (140
minutes in total). The topics are the same as the direct nutrition
education group, which is parallel to the nutrition education
that teachers receive from the researcher. Teachers integrated
the topics into their lessons and explained them with a visual
presentation.

In direct nutrition education, students were given nutritional
education by a computer-assisted visual presentation during a
course (35 minutes) and a total of 4-course hours (total 140
minutes) by the researcher simultaneous with the indirect
nutrition education. The content of nutrition education given
in all classes was the same, and the subjects included were as
follows: 1- Healthy Nutrition-1: definition and importance
of healthy nutrition, adequate and balanced nutrition, food
groups. 2- Healthy Nutrition-2: nutrients and their importance
for health, the healthy plate, food selection and daily nutrition
issues. 3- Healthy Nutrition in Children: the importance of child
nutrition, its role in the growth and development, problems
in cases of inadequacy and imbalance, adequate and balanced
nutrition in children. 4- Misconceptions and Frequently asked
questions. Before the educations, a questionnaire including the
demographic characteristics of the students and the frequency
of nutrient consumption form were applied. At the end of the
two month waiting period after the educations, the frequency
of food consumption status was re-evaluated in students. The
questionnaire form was designed by the researcher based on the
review of the literature and the face to face interview method was
used in the application of the questionnaire. The questionnaire
included questions about the demographic characteristics of
students such as age, gender and nutritional habits such as fruit
and vegetable consumption of the students. The frequency and
amount of food consumption of the students were recorded in
the food consumption frequency form containing 49 different
food types. The daily energy and nutrients of the students were
calculated through the records. These data were analysed using the
Computer-Aided Nutrition Programme (Nutrition Information

335



Ates Ozcan and Ercan. Effect of Nutrition Education

Systems Package Programme- BEBIS) developed for Turkey. The
calculated energy and nutrient data were examined according to
the dietary reference intake (DRI) by age and gender (10).

Statistical Analysis

Since the numbers in the groups were sufficient according to
the central limit theorem for continuous data, the analyses were
performed under the normal distribution approach (11).

Student’s t-test was used for the comparison of two independent
groups, Paired t-test was used for the comparison of two
dependent groups and two-way analysis of variance was used
for repetitive measurements from the general linear models to
observe the change of independent groups over time. Descriptive
statistics are expressed as mean, standard deviation, minimum
and maximum values. For the analysis of categorical data, chi-
square test was used for independent groups and Fisher Exact
test was used when the number of observations less than 5 was
above 20%. Marginal homogeneity test was applied for the
dependent data with more than two groups, and descriptive
statistics were expressed with frequency and percentage. Two
ratios were compared for those with significant relationships.
Significance level was taken as 0.05. Data were analysed using
SPSS 21 package programme.

Results

A total of 70 students consisting of 32 females (45.7%) and
38 males (54.3%) with a mean age of 8.17 years (+0.68)
participated in the study. The mean age of the DE group was
8.06 years (+0.56) and the mean age of the TE group was 8.26

years (£0.76). There was no statistically significant difference in
age between the two groups (p>0.05). While 15 (46.9%) of the
DE group were female and 17 (53.1%) were male, 17 (44.7%)
of the TE group were female, and 21 (55.3%) were male.
Gender was homogeneous in the education groups (p>0.05). 42
(60.0%) of the students who participated in the study were in
the 2" grade, and 28 (40.0%) of them were 3"-grade students.
There was no statistically significant difference between 1*and
2"_grade students according to educational groups (p>0.05)
(Table 1). While total fat, saturated fat, monounsaturated fatty
acids (MUFA) and sodium intake of all students decreased
significantly (p<0.05), all other macro and micronutrients,
except potassium, showed a significant increase (p<0.05). DE
was found to be more effective in riboflavin, niacin and vitamin
B12 increase rates, while indirect nutritional education was more
effective in increasing the consumption of thiamine, vitamins
A, B6, E and C (p<0.05). The amount of vegetables and fruits
intake and the number of students consuming the fruit without
peeling increased with education. This increase was significantly
higher in the indirect nutritional education group than the direct
nutrition education group (p<0.05).

Discussion

Childhood is the period when the learning speed is the highest.
It is considered as the period in which parents and teachers have
important effects on child development. It is thought that all
kinds of education given to school children are more effective,
permanent and those habits, attitudes and behaviours acquired
during childhood are reflected in adulthood. Hence, it is

Table 1. Distribution of students according to various characteristics

DE TE Total
X +SD X +SD X +SD P
Age, year
Girl 8.131£0.52 8.2410.83 8.190.69 0.662°
Boy 8.00£0.61 8.2910.72 8.160.68 0.1952
Total 8.060.56 8.260.76 8.170.68 0.210°2
p 0.645° 0.627° 0.065°
DE TE Total
p
Number % Number % Number %
Sex
Girl 15 46.9 17 447 32 457
0.8582
Boy 17 53.1 21 55.3 38 54.3
Class level
2nd 23 71.9 19 50.0 42 60.0
0.0632
Bid 9 28.1 19 50.0 28 40.0
Total 32 100.0 38 100.0 70 100.0

a: Chi-square test, b: Student's t-test, *: p<0.05, SD: Standard deviation

DE: Nutritional education directly provided by the dietitian, TE: Indirect nutrition education is given to the students by the teacher who has received nutritional

education from the researcher
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emphasised that nutrition and health education given to school-
going children will have far-reaching benefits for society in
gaining effective and lasting habits (12-14). A diet rich in fruits
and vegetables has many health benefits, such as reducing the
risk of cardiovascular disease, stroke and cancer (15). The World
Health Organization recommends that children should consume
at least 5 (400 g) portions of vegetables and fruits per day (16).

In this study, it was seen that while the consumption of vegetables
and fruits before the education was below the recommendations,
there was a significant increase at the end of the education and the
consumption of the students reached the recommended levels.
Both directand indirect nutritional education had a positive effect.
It was determined that indirect nutrition education had a better
effect on daily fruit and vegetable consumption (p<0.001) (Table
2). Similarly, in a study lasting 14 months, teachers were educated
about healthy nutrition and physical activity and, the effect of
teachers on students was examined (17). As a result of the study,
there was an increase in the consumption of vegetables and fruits.
In another study in which the effect of direct nutrition education
given by dietitian and indirect nutrition education given by the
teacher was investigated on fruit and vegetable consumption of
children, similar to this study, it was observed that both direct
and indirect nutrition educations increased the consumption
of vegetables and fruits. Indirect nutrition education was more
effective than direct nutrition education (13). According to DRI,
for children aged 7-9, the recommended daily fibre intake is 25
grams (18). The Turkey-specific dietary guidelines have been
reported that 55.9% of children ages 7-10 in Turkey have fibre
consumption below requirements (19). These data showed that
the average daily fibre intake of students before the training was
below the recommended amount (9.67+2.33). At the end of the
education, it was observed that the average daily pulp intake of
all students (28.99+8.47) exceeded the recommended level. Fibre
intake increased both in direct and indirect nutrition education.
However, the amount of fibre intake in indirect education
was above the recommendations, while it remained below the
recommendations in DE (Table 2).

Increasing the daily amounts of consumption of vegetables and
fruits helps to increase the amount of daily fibre intake (20). In

this study, indeed, the increase in the daily fruit and vegetable
consumption helped to increase the daily fibre intake of the
students above the recommended level. In addition to providing
nutritional diversity through a healthy diet, the ratios of energy
from carbohydrates, proteins and fats must be met. According
to DRI for children aged 4-18, it is recommended that 50%-
60% of daily energy is supplied from carbohydrates, 25%-35%
from fats and 10%-20% from proteins (18). In this study, the
percentage of total energy from carbohydrates for all students
before the education was noted below the recommended level.
At the end of the education, the percentages for both groups
met the recommendations (p<0.05). Before the education, the
percentage of total energy from fat was 40.59%2x4.04% for
all students. At the end of the educations, the percentages of
these students’ daily energy intake from fat were reduced to the
recommended limits (TE 28.63%+1.00%, DE 31.25%%3.28%)),
(p<0.001). The percentage of daily energy intake from protein
was found to be higher in TE group than n the direct nutrition
education group (p<0.001). In healthy nutrition, the type of fat
should be carefully examined as well as the ratio of energy from
fat. It is recommended that the energy from the total fat taken
from the diet is less than 8% for saturated fat, 10%-15% for
MUFA and 6%-10% for polyunsaturated fats (PUFA). In total
fat intake, the rate of energy from n-6 should be limited to 4%-
13% and the rate from n-3 to 1%-2% (21). In this study, it
was seen that the percentage of students’ dietary energy from
saturated fat was higher than the recommended levels in both
direct and indirect education. But the percentage values at the
end of the educations were significantly lower than previous ones
(for all groups p<0.001). The percentage of the energy coming
above-recommended level of saturated fat occurs probably, due
to students’ preference for animal-based foods as protein sources
for increasing the protein intake. This, in turn, increased the
saturated fat intake. Indirect nutrition education was found to
be more effective in reducing the percentage of energy from
saturated fat than direct nutrition education (p<0.001). The
percentages of students’ energy coming from the PUFA were
lower than the recommended levels and after the education, and
this was increased in all groups. Direct training was found to be
more effective in this increase (p<0.05). While the percentage of

Table 2. Meal and vegetable-fruit consumption status of students

DE TE
X +SD X +SD
Vegetable-fruit portion consumed daily

Min-max

Before education 1.37£0.83 0.30-4.00 1.3240.72
After education 4.75+0.67 3.00-6.00 6.79+1.23
Poui <0.001%** <0.001%*
The daily amount of fibre intake (g)

Before education 10.82%2.60 7.10-21.40 8.70£1.53
After education 22.92+7.96 12.00-44.20  34.11+4.71
P <0.001** <0.001**

Total
. . pt |:)C.LM
Min-max X +SD Min-max
0.40-3.00 1.3410.77 0.30-4.00 0.787
<0.001**
5.00-9.00 5.86+1.44 3.00-9.00 <0.001**
<0.001**
6.50-12.00 9.67+2.33 6.50-21.40 <0.001%**
<0.001**
26.51-45.10 28.9948.47 12.00-45.100 <0.001**
<0.001**

P Paired t-test, p: Student's t-test, p,: Two-way analysis of variance for repeated measurements from general linear models (GLM) *: p<0.05, **: p<0.001, SD:

Standard deviation, Min: Minimum, Max: Maximum
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students’ daily energy from n-6 was within the recommended
levels before and after the education, a significant increase was
observed in all groups at the end. While the percentages of
energy from n-3 were below the recommendations in all groups
before the educations, it was increased to the recommended level
at the end (for all groups p<0.001). The ratio of energy from
n-3 fatty acids is higher in the direct nutrition education group
(1.46%+0.24%) than in TE group (1.34%20.24%) (p<0.05)
(Table 3).

Vitamins and minerals, which are very important for the body,
contribute to the growth and development and play an essential
role in many biological processes such as energy metabolism,
bone formation and preservation, blood production, immune

system, maintenance of normal functions of the body cells and
prevention of damage (22). In this study, while the levels of
vitamin E, thiamine, calcium and iron of nutrition education
students given both directly and indirectly were lower than
the recommended levels, the levels of the two groups reached
the reference values at the end of the education (p<0.001). In
both groups, vitamin A, riboflavin, niacin, vitamin B6, vitamin
B12, phosphorus, zinc and magnesium levels were found to be
within normal ranges before the education and all the values
were increased at the end. Regarding the increase in vitamins
and minerals at the end of the education, indirect nutrition
education was more effective for vitamin E, vitamin A, vitamin
C, vitamin B6, thiamine, calcium, iron, phosphorus, magnesium
and direct nutrition education was found to be more effective for

Table 3. Average energy, macro and micro nutrients of the students by diet

Energy DE TE Total
and pt pGLM
nutrients X +SD Min-max Min-max X +SD Min-max
Energy, kkal
sztgiion 1465.80£220.73  1269.00-2497.50 1497.20+225.88 1153.5:2019.10  1482.89+222.48 1153.50-2497.5  0.559
AF 0.658
edtecration 1570.261248.33  1276.90-2550.50 1616.93+226.42 1260.90-2129.00 1595.60+236.10 1260.90-2550.50 0.414
P <0.001** <0.001** <0.001**
Energy from carbohydrates %
Before "
education 50.41+3.42 43.00-57.00 46.1314.22 36.00-53.00 48.09+4.41 36.00-57.00 <0.001
f <0.001**
After . 52.19+3.12 43.00-59.00 53.45+1.45 51.00-59.00 52.87+2.43 43.00-59.00 0.041*
education
P 0.060 <0.001** <0.001**
P, Paired t Test, pt: Student's t Test, pGLM two-way analysis of variance for repeated measurements from general linear models (GLM)
*:p<0.05, **: p<0.001, SD: Standard deviation, Min: Minimum, Max: Maximum
Table 3. Average energy, macro and micronutrients of the students by diet (cont.)
) DE TE Total
Energy and nutrients pt pGLM
X+SD Min-max X+SD Min-max Min-max
Carbohydrate, g
Before education 171.78+44.91 45.30-318.60 166.49+26.35 118.60-227.00 168.91+35.86 45.30-318.60  0.543
0.021*
After education 200.53+33.10 138.40-326.10 213.16+30.23 159.20-286.00 207.38%+31.97 138.4-326.10 0.100
ppair <0.001** <0.001** <0.001**
Energy % from protein
Before education 13.13+1.86 7.00-16.00 13.58+1.75 11.00-19.00 13.37+1.80 7.00-19.00 0.297
0.070
After education 16.50+£1.95 13.00-20.00 18.13+£0.99 16.00-20.00 17.39+1.71 13.00-20.00 <0.001**
ppair <0.001** <0.001** <0.001%**

ppair: Paired t-test, pt: Student’s t-test, pGLM: Two-way analysis of variance for repeated measurements from general linear models (GLM)

*: p<0.05, **: p<0.001, SD: Standard deviation, Min: Minimum, Max: Maximum
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riboflavin, niacin, B12 and zinc. In TE group, all vitamin and
mineral levels except B12, potassium and zinc were found to be
higher at the end. In a study, the nutrient intake of 146 female
students aged 10-16 years was examined. It was observed that
the average energy, protein, total fat, calcium, iron, vitamin A,

riboflavin, niacin and vitamin C intake of the students were lower
than the RDA (recommended daily intake level) (23). Nutrition
education in children provides a significant positive impact
on nutritional knowledge, nutritional behaviours and eating
habits (24,25). In a study conducted with 72 female students

Table 3. Average energy, macro and micronutrients of the students by diet (cont.)

DE TE
Energy and nutrients B

X +SD Min-max X +SD
Energy % from FAT
Before education 40.92+4.44 32.00-49.00  40.32+3.79
After education 31.25+3.28 27.00-43.00 28.63+1.00
Poui <0.001%* <0.001**
Energy % from SFA
Before education 17.26%3.93 12.04-33.58 20.43+3.75
After education 13.21+4.44 6.71-26.47 10.26+1.94
Poui <0.001** <0.001**
Energy % from MUFA
Before education 11.98+1.34 9.18-15.53 12.43+1.35
After education 10.85+2.13 8.34-18.91 11.16+1.35

0.358 0.219

ppair

Ppair Paired t t-test pt: Student's t t-test, pGLM: Two-way analysis of variance for repeated measurements from general linear models (GLM) *:

Standard deviation, Min: Minimum, Max: Maximum

Total
B pt pGLM
Min-max X 1SD Min-max
31.00-48.00 40.59+4.08 31.00-49.00 0.543
0.087
26.00-30.00 29.83+2.66 26.00-43.00 <0.001*
<0.001**
13.77-33.36 18.98+4.13 12.04-23.58  0.001*
<0.001**
7.41-14.74 11.61£3.61 6.71-16.47 0.001*
<0.001**
9.20-16.15 12.23+1.35 8.09-18.91 0.160
0.775
8.09-14.19 11.01+£1.74 3.25-9.06 0.464
0.125

Table 3. Average energy, macro and micronutrients of the students by diet (cont.)

DE OE
Energy and nutrients _ _

X SD Min-max X +SD
Energy % from PUFA
Before education 4.89+1.09 3.25-9.06 4.850.62
After education 5.63+1.80 3.96-12.81 5.3610.88
Dour 0.005* 0.003*
Energy % from n-3
Before education 0.85+0.38 0.51-2.69 0.94%0.19
After education 1.34+0.24 0.83-1.96 1.46+0.24
P <0.001** <0.001**
Energy % from n-6
Before education 4.11£1.33 2.09-8.06 3.9410.74
After education 5.03+1.77 2.53-10.11 4.92+1.50
ppair <0.001** <0.001**

p<0.05, **: p<0.001, SD:

Total
B pt pGLM
Min-max X £SD Min-max
3.93-6.76 4.87+0.86 3.25-9.06 0.822
0.418
4.38-7.82 5.48+1.37 3.96-12.81 0.428
<0.001**
0.63-1.47 0.90+0.30 0.51-2.69 0.188
0.715
1.03-1.86 1.41+£0.24 0.83-1.96 0.033*
<0.001**
2.57-5.94 4.02+1.05 2.09-8.06 0.509
3.13-9.92 4,97+1.62 2.53-10.11 0.778
<0.001**

P Paired t-test, pt: Student’s t-test pGLM: Two-way analysis of variance for repeated measurements from general linear models (GLM)
*:p<0.05, **: p<0.001, SD: Standard deviation, Min: Minimum, Max: Maximum
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Table 3. Average energy, macro and micronutrients of the students by diet (cont.)

DE
Dietary
vitamin X +SD Min-max
intake
Vitamin A, mcg RE
S 592.82+151.77  401.00-1000.00
education
AT 697.314162.71 469.00-1243.00
education
Ppair 0.001*
Vitamin E, mg
Before 5.46+2.02 2.80-12.20
education
A 10.83+4.15 6.20-23.80
education
Poa <0.001%*
Thiamine, mg
LI 0.53+0.08 0.40-0.70
education
After 0.880.24 0.50-1.60
education
Poui <0.001%*
Riboflavin, mg
SRS 1.14£0.35 0.40-1.80
education
AR 1.680.34 1.10-2.50
education
Poar 0.001*

TE

X +SD

683.97+230.74

840.22+263.57

0.002*

4.82+1.31

14.23+3.12

<0.001**

0.57+0.12

1.23+0.20

<0.001**

1.71£0.47

1.91+0.24

0.007*

Min-max

413.00-1367.00

520.00-1459.50

3.30-10.90

10.80-20.20

0.40-0.80

1.00-1.70

1.10-2.80

1.50-2.40

Total

X +SD

642.30+£202.46

774.89+233.00

<0.001**

5.11+1.69

12.68+3.98

<0.001**

0.56+0.20

1.07+0.28

<0.001**

1.45+0.50

1.80+0.31

<0.001**

t
Min-max P
401.00-1367.00  0.052
469.00-1459.50  0.007*
2.80-12.20 0.128
6.20-23.80 <0.001**
0.40-0.80 0.106
0.50-1.70 <0.001**
0.40-2.80 <0.001**
1.10-2.50 0.003*

pGLM

0.368

<0.001**

<0.001**

0.003*

P, Paired t-test pt: Student's t-test pGLM: Two-way analysis of variance for repeated measurements from general linear models (GLM), *: p<0.05, **: p<0.001,
SD: Standard deviation, Min: Minimum, Max: Maximum

Dietary vitamin
intake

Niacin, mg
Before education
After education
Ppair

Vitamin B6, mg
Before education
After education
Prair

Vitamin C, mg
Before education
After education
Poair

Vitamin B12, mcg
Before education

After education

ppair

Table 3. Average energy, macro and micronutrients of the students by diet (cont.)

DE TE Total

X +SD Min-max X +SD Min-max X +SD
8.15+£2.01 3.90-11.00 10.90+3.18 7.70-19.00 9.64+3.02
10.58+3.28 6.90-17.40 12.25+£1.99 9.00-15.90 11.49+2.77
<0.001** 0.036* <0.001**
0.85%0.21 0.40-1.20 1.08+0.26 0.80-1.70 0.98+0.26
1.2940.31 0.90-2.10 1.69%0.22 1.40-2.20 1.51+0.33
<0.001** <0.001** <0.001**
58.35+18.05 20.30-87.40 68.47+16.13 49.50-109.90 63.84+17.66
99.87+30.48 47.10-158.70  145.03%20.46 120.50-190.90 124.38+33.99
<0.001** <0.001** <0.001**
1.31+0.30 0.90-2.10 1.22+0.25 0.87-1.70 1.26+0.27
2.82+0.99 1.40-4.50 2.5610.50 1.70-4.10 2.6810.77
<0.001** <0.001** <0.001**

pt
Min-max
3.90-19.00 <0.001**
6.90-17.40 0.016*
0.40-1.70 <0.001**
0.90-2.20 <0.001**
20.30-109.90 0.016*
47.10-190.90 <0.001**
0.87-2.10 0.154
1.40-4.5 0.178

ppair: Paired t-test, pt: Student's t-Test, pGLM: Two-way analysis of variance for repeated measurements from general linear models (GLM)
*: p<0.05, **: p<0.001, SD: Standard deviation, Min: Minimum, Max: Maximum
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<0.001**

0.385



Bezmialem Science 2021;9(3):334-43

Table 3. Average energy, macro and micronutrients of the students by diet (cont.)

Dietary DE TE Total
mineral B _ _ pt pGLM
intake X +SD Min-max X +SD Min-max X +SD Min-max
Sodium, mg
szcc):ion 2375.51+511.67 1356.70-3468.40 2025.97+578.02 1313.80-3610.20 2185.76+572.31 1313.80-3610.20 0.010*
0.009*

:(:i;tion 1685.88+204.38 1446.00-2456.10 1719.71+101.43 1538.00-2898.00 1704.24+156.76 1446.00-2456.10 0.399
Poar 0.001** 0.003* <0.001**
Potassium, mg
zjz‘zgiion 4363.16£565.66 3199.00-5565.00 4021.71£299.97 3294.00-4744.00 4177.80+470.49 3199.00-5565.00 0.004*
:(:Eec;tion 4258.65+667.41 3014.80-5206.40 4173.05+632.00 3056.70-5301.00 4212.18+645.10 3014.80-5301.00 0.584
Poar 0.440 0.171 0.689
Calcium, mg
Before
S . 492.61+107.33  156.60-659.60 539.94+147.41  299.50-884.80  518.30£131.88  156.60-884.80  0.126
o 0.075
. duec;tion 998.70+215.09  562.80-1447.00  1138.56+133.24 860.30-1413.50  1074.62+187.70 562.80-1447.00  0.002*
Poar <0.001%* <0.001%* <0.001**
Iron, mg
Before

. 7.82+1.14 5.60-10.70 8.43+1.77 6.50-12.80 8.15+1.54 5.60-12.80 0.089
education
At <0.001**

er 10.96+3.07 6.30-19.10 14.86+1.88 11.70-19.40 13.08+3.16 6.30-19.40 <0.001%*

education
Poa <0.001%* <0.001** <0.001**

P, Paired Tt-Testt: Student's t Tt-TestGLM: Two-way analysis of variance for repeated measurements from general linear models (GLM)

*: p<0.05, **: p<0.001, SD: Standard deviation, Min: Minimum, Max: Maximum

attending primary school, 4-step nutrition education was given
to the students, and a questionnaire was tested before and 2
months after the education. As a result, it was seen that students’
knowledge, attitudes and behaviours improved positively with
education (2). Similarly, another study that provided a nutrition
education programme to 64 low-income school children for 13
weeks showed that children had positive behavioural changes
after education (26). At the school-going age, students spend
long hours in school. They are in constant contact with their
teachers, and in the process, students take their teachers as role
models. Therefore, it is very important to carry out advanced
school-based nutrition education. Besides, whether the teachers
are interested in the subject is important regarding their impact
on the students (14,27). That is why teacher education curricula
should include detailed nutrition and wellness education
courses. Thus currently working teachers participating in in-
service training programmes organised by nutrition experts can
be ensured.

Study Limitations

The difference in teachers’ interest in nutrition is the most
restrictive factor of the study. The teacher must have an interest

in education, the enthusiasm to turn this information into a
lifestyle, and the ability to transfer it to students. In our study,
although the teachers were thought to be effective in this
respect, the results would have been different if they had exerted
more effort. Studies in which teachers’ nutritional knowledge
and behaviour change can be detected will form more precise
judgements on this result.

Conclusion

An adequate and balanced diet is very important for children
to ensure their growth and development. Diseases that develop
as a result of unhealthy diet and poor lifestyle progress over
time, affecting their health negatively. Gaining healthy eating
habits delays and/or eliminates the risk of developing adulthood
diseases. Nutrition is a lifestyle, and it needs to be integrated into
life from childhood. Since the experiences gained in childhood
are reflected in adulthood, it is necessary to practice and teach
children adequate and balanced nutrition and a healthy lifestyle.
Therefore, nutritional education programmes for school-age
children are needed, and these programmes must be available
across the country to see socially positive results.
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Table 3. Average energy, macro and micronutrients the students by diet (cont.)

Dietary DE TE Total
mineral _ . _ . _ . pt pGLM
intake X+SD Min-max X £SD Min-max X +SD Min-max
Phosphorus, mg
Sjﬁi;‘;on 719.474109.11  353.80-914.70  776.71¢163.16  572.40-1095.00  750.54£143.00  353.80-1095.00 0.085
f <0.001**
Qd‘l:_lecration 1334.194£368.34 756.10-2350.70 1718.07+215.82 1360.60-2194.30 1542.58+350.76  756.10-2350.70  <0.001**
P <0.001%* <0.001%* <0.001%*
Zinch, mg
Before 7.62+1.31 4.50-10.20 7.99+1.30 6.10-11.90 7.82+1.31 4.50-11.90 0.235
education
AF 0.017*
ter . 10.87+1.04 7.80-12.30 10.29£0.91 8.70-11.90 10.55£1.01 7.80-12.30 0.016*
education
P <0.001%* <0.001%* <0.001%*
Magnesium, mg
Before *
education 241.80£22.35 141.90-241.00  268.98+45.45 121.20-389.00 256.56+38.96 205.70-389.00 0.002
Aft <0.001**
eduecration 350.09+84.60 220.70-590.70  478.64+60.11 371.70-601.50 419.88+96.51 220.70-601.50 <0.001**
P <0.001%* <0.001%* <0.001%*
P, Paired t Tt-Testt: Student's t Tt-TestGLM: two-way analysis of variance for repeated measurements from general linear models (GLM)
*:p<0.05, **: p<0.001, SD: Standard deviation, Min: Minimum, Max: Maximum
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Effect of Thermocycle and Bonding Agents on the Bond
Strength of Titanium-resin Cements

Titanyum-rezin Siman Baglanma Dayanimina Isil Dongu ile Yaslandirmanin ve
Bonding Ajanlarinin Etkisi
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ABSTRACT

Objective: This research aimed to evaluate the effect of different
resin cement (RC) types, compare the effect of surface treatments
and bonding applications and evaluate the effect of thermal cycling
on bond strengths to Titanium (Ti) surfaces.

Methods: A total of 240 Ti discs (10x3 mm) were randomly divided
into two groups. Half of the specimens were sandblasted with 110
pm AL O, particles, whereas the other half had no surface treatments
(non-treated). Both sandblasted and non-treated specimens of each
surface treatment type were divided into five subgroups, which
received one of the following surface conditions and luting self-
adhesive resin cement: (a) Panavia SA Cement, (b) Clearfil SE Bond
+ Panavia SA Cement, (c) RelyX U200, (d) Single Bond Universal
+ RelyX U200 and (e¢) MIS Crown Set Cement. A mould with a
4-mm diameter and 2-mm thickness was applied to the central
region of the specimens. Each group was divided into subgroups,
according to whether performing thermocycling or not. The shear
bond tests were conducted at a crosshead speed of 1 mm/min. Data
(N) were analysed using one-way analysis of variance and Tukey’s
honestly significant difference tests (p<0.05).

Results: The sandblasted + bonding agent groups provided higher
shear bond strength than the non-treated groups for all RC types
(p<0.05). Sandblasted Clearfil SE Bond + Panavia SA Cement
(non-thermocycled) showed the highest values (182.761%41.55),
whereas the MIS Cement (17.681+9.33) and Panavia SA Cement

oz

Amag: Bu calismanin amacifarkli rezin simanlarin, kumlama yiizey
isleminin, bonding ajanlarinin ve yaslandirmanin Titanyum (Ti)-
rezin siman (RS) arasindaki makaslama baglanma dayanimina
etkisinin degerlendirilmesidir.

Yontemler: Iki yiiz kirk adet Ti disk (10x3 mm) yiiksekliginde
olacak sekilde Ti bloklardan kazinarak hazirlandi ve akril regine
icerisine gomiildii. Rastgele olarak 2’ye ayrilan Ti disklerin yarisina
110 pm ALO, ile kumlama islemi yapildi, yarisina herhangi bir
yiizey islemi uygulanmadi. Hem kumlanmis hem de yiizey islemsiz
olan bu iki grup da 5 alt gruba ayrldi. a) Panavia SA Cement
(Kuraray) b) Clearfil SE Bond (Kuraray) + Panavia SA Cement
(Kuraray) c) Rely X U-200 (3M-Espe) d) Single bond Universal
+ Rely X U-200 (3M-Espe) and Mis Crown Set Cement (MIS).
RS’ler 6zel bir kalipla 4 mm capinda ve 2 mm kalinlikta olacak
sekilde Ti disklerin ortasina yerlestirildi. Sonrasinda her grup kendi
icerisinde yaslandirma uygulanip uygulanmamasina gore 2 alt gruba
daha ayrildi. Makaslama baglanma dayanimi testleri 1 mm/dk hizla
yapildi. Veriler one-way ANOVA ve Tukey HSD testi kullanilarak
istatistiksel olarak analiz edildi.

Bulgular: Gruplar arasinda anlamli bir fark vardir (p<0,05). Tiim
rezin siman gruplar i¢in kumlanmis ve bonding ajan uygulanmus
gruplar, yiizey islemsiz gruplara gore daha yiiksek baglanma
dayanimi gdstermistir (p<0,05). Kumlama + Clearfil SE Bond
(Kuraray) + Panavia SA Cement (yaslandirma uygulanmamus )
grup en yiiksek baglanti degerini (182,761+41,55) gdsterirken,
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(15.32+7.38) non-treated (thermocycled) groups had the lowest
values.

Conclusion: Sandblasting and bonding agents can improve bond
strength. The thermocycling period decreased the bond strength
values for all groups.

Keywords: Titanium, resin cement, thermocycle, bond strength,

semipermanent  cements, methacryloyloxydecyl — dihydrogen

phosphate

Introduction

The durability of the connection between the prosthetic
superstructure and implant is an essential factor for the longevity
of implant-supported fixed denture prostheses (FDDPs). This
integrity is achieved by either cement or screw retention, which
has advantages and disadvantages compared with one another
(1). In today’s dental practice, the choice of cement versus screw
retention of implant-supported FDPs mostly depends on the
clinicians’ experience and preference with respect to the clinical
situation (2).

One advantage of cement-retained implant-supported FDPs is
the compensation of improperly placed implants. Especially in
the anterior region, it is often impossible to manage aesthetics
due to the visibility of the screw access hole (3). Moreover, it
is observed that clinicians prefer cemented implant restorations
because of their lower complication rate and higher fracture
resistance of veneering porcelain (4,5). The situation becomes
more challenging if the basic mechanical parameters are
not optimum as well, such as reduced abutment/restoration
interface and over tapered abutment due to the interarch tooth
relations, especially for a single implant-retained crown, which
might probably result in decementation, although permanently
cemented. However, it is often preferred to make temporary
cementation for cement-retained FDPs to maintain retrievability
without damage to abutment or implant. However, temporary
cementation might result in debonding, especially for restoring
reduced abutments because of poor physical properties such
as decreased tensile strength and increased solubility (6,7).
According to this problem, using permanent cements, including
self-adhesive
appropriate for cementing fixed implant-supported prostheses
due to their high retentive values and lower retention loss risk
(8,9). Several studies have also reported the unexpectedly high
bonding values of polycarboxylate cement with Titanium (Ti)
structures and indicated that some dental cements, including
glass ionomer and polycarboxylate, alter the protective Ti oxide

polycarboxylate cement and resins, seems

layer, resulting in colour changes (10). Even the instructions for
using one polycarboxylate cement state that a discoloration effect
may result when used with Ti. Thus, it is necessary to use resin
cement (RC) for Ti cementation, especially when applying Ti to
new areas for aesthetics, such as two-component abutments.

To get the advantages of both cementation types, semipermanent
cements that provide the reduction of retention by using

MIS Cement (17,681+9,33) ve Panavia SA Cement (15,32+7,38)
ylizey islemsiz (yaslandirma uygulanmis) gruplar en diisitk degerleri
goster-mistir.

Sonug: Kumlama ve bonding ajan uygulamasi baglanma dayanimi
arttirmustir. Isil déngii ile yaglandirma tiim gruplar icin baglant
degerlerini diistirmiistiir.

Anahtar Sézciikler: Titanyum, rezin siman, termal siklus, baglant:
dayanml, semipermanent simanlar, MDP

petroleum jelly or acrylic with polyurethane resin are advised
by various manufacturers, particularly for cementing implant-
supported crowns for adequate retention and easy restoration
removal (11,12). For both semipermanent and permanent
cement types, surface treatments are an important effect for
clinical longevity. Several studies about the bond strength of Ti
and the effect of different surface treatments were published in
the literature (13-15). Micromechanical and chemical bonding
effects were compared with these studies (14). Sandblasting
with AL O, particles is the most commonly used method for
micromechanical retention promotion and chemical bondings,
and it can be achieved by both bonding mechanisms, such as
silica coating systems (coJet and Rocatec) and metal primers
(16,17). Several surface treatment combinations are possible,
so studies investigate the effects of different cementation type
protocols. But there are no guidelines on the most appropriate
luting procedure between the Ti-RC bond strengths.

Thermocycling can simulate the effect of destructive oral
conditions with temperature changes and masticatory forces
(18). Therefore, this study aimed to evaluate and compare the
effect of surface treatments on shear bond strength (SBS) of two
self-adhesive RCs and one semipermanent cement to Ti surfaces
before and after thermocycling. The null hypothesis tested was
that the RCs tested provide similar bond strength to the non-
treated Ti surfaces and the surface modification of Ti enhanced

the bond strength values for all types of RCs.

Methods

A total of 240 Ti discs (10 mm in diameter and 3 mm in height)
were fabricated and embedded in acrylic resin blocks. A total
of 20 groups were planned for this study, with n=12. Firstly,
240 Ti discs were randomly divided into two groups; half of the
specimens were sandblasted with 110 pm AL O, particles, and
the other half had no surface treatments (non-treated). Both
sandblasted and non-treated specimens were divided into five
subgroups, which received one of the following surface conditions
and self-adhesive RCs: (a) Panavia SA Cement (Kuraray Noritake
Dental Inc., Okayama, Japan), (b) Clearfil SE Bond (Kuraray
Noritake Dental Inc.) + Panavia SA Cement, (c) RelyX U200
(3M-Espe, MN, USA), (d) Single Bond Universal + RelyX U200
and (e) MIS Crown Set Cement (MIS, Israel). The materials
used in this study are listed in Table 1.
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Bonding and Testing Procedures

The Ti discs were ultrasonically cleaned in 96% isopropanol for
3 min, followed by air drying. A mould with a 4 mm diameter
and 2 mm thickness was placed on the central area of each of the
Ti surfaces. RCs were applied into the moulds with or without
using the relevant bonding agents for the determined subgroups,
and the cementation procedures were completed according to the
manufacturer’s instructions (Figure 1). For the bonding groups,
a bonding agent was applied for 10 s, air-dried for 5 s and light-
cured for 20 s at a 5 mm distance from the sample’s surface and
at a 1,200 mW/cm intensity (BluePhase curing light, Ivoclar
Vivadent, Liechtenstein) for polymerisation. The RC application
procedure was the same for all bonding and non-bonding groups,
and RC was applied with the same Teflon mould. The samples
were light-cured for 5 s with the same distance and light source
for initial polymerisation. After gently removing the Teflon
mould, each side of the RC cylinders was light-cured for 20 s.
The bonding process was performed as recommended by the
manufacturers. The bonded specimens were stored in distilled
water at 37 °C for 24 h, and subsequently, each group was again
divided into two subgroups, according to whether performing
thermocycling or not. The thermocycling procedure was set as
5,000 cycles between 5 °C and 55 °C (Thermal Cycler Tester,
Dental Teknik, Konya, Turkey); the dwell and transfer times
were 30 and 10 s, respectively. The SBS tests were performed
using a universal testing machine (TSTM 02500, Elista Ltd.,
Sti., Istanbul, Turkey) at a 1 mm/min crosshead speed via a knife-
edge rod. The failure loads were in V. The failure modes were

m non-thermal group  m thermal group

250 250

200

150 150
100 100
5 i 50
B fi B,

PN PNB PS PSB RN RNB RS RSB MN MS

200

(=]
N

Figure 1. Comparision of the shear bod strength of the
groups

Table 1. Materials and surface treatments used in this study
Surface treatments, code
Non-treated, N

Panavia SA Cement, P

Clearfil SE Bond (Kuraray) + Panavia SA Cement (Kuraray), PB

RelyX U200 (3M-Espe), R
Single Bond Universal + RelyX U200 (3M-Espe), RB
MK Crown Set Cement (Moredent), M

Cementing
procedure
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analysed under a stereomicroscope (Olympus SZ40, Olympus
Optical Co., Tokyo, Japan) at 40x magnification. The failures

were classified as adhesive, cohesive or mixed failure.
Statistical Analysis

Statistical package SPSS software (version 21.0, SPSS Inc,
Chicago, IL, USA) was used at a significance level of 0=0.05.
The Kolmogorov-Smirnov statistical test was performed on the
SBS values to evaluate the normal distribution and homogeneity
of variances. One-way analysis of variance and Tukey’s honestly
significant difference test were conducted to determine statistical
differences in the SBS values between subgroups, and an
independent paired t-test was applied to determine the effect of
thermocycling on SBS values.

Results

Table 2 lists the mean, median and standard deviation of the
SBS values and summarises the results of the statistical tests that
indicated significant differences between groups (p<0.05). The
differences between the groups are shown in Table 1. Sandblasted
and sandblasted + bonding agents provided significantly higher
SBS compared with the non-treated and non-treated + bonding
agent groups for all RC types (p<0.05), except for MIS Crown Set
Cement (p>0.05). In both non-thermocycled and thermocyled
specimens, the sandblasted Clearfil SE Bond + Panavia SA
Cement group showed the highest values, whereas the non-
treated Panavia SA Cement thermocycled (15.32+7.38) and
non-treated MIS Cement thermocycled (17.681%9.33) groups
showed the lowest values.

The highest SBS values were recorded for the Panavia sandblasted
+ bonding agents than the other groups after thermal cycling
(p<0.05). However, there was a significant effect on applying
bonding agents on sandblasted or non-treated surfaces for only
Panavia cement for both thermal and non-thermal conditions
(p<0.05). Additionally, sandblasting alone created higher SBS
values for Panavia and RelyX cements compared with applying
bonding agents only and non-treated surfaces (p<0.05). The
SBS values of the sandblasted and sandblasted + bonding agent
Panavia and RelyX groups were significantly different from those
in the non-treated and non-treated + bonded groups (p<0.05).

Also, for the thermocycled groups, the Panavia SA Cement non-
treated group showed the lowest SBS values, followed by the
MIS Crown Set Cement non-treated, MIS Crown Set Cement
sandblasted and RelyX Cement non-treated groups. But there

110 pm AL,O, Sandblasting, S

Panavia SA Cement, P

Clearfil SE Bond (Kuraray) + Panavia SA Cement (Kuraray), PB
RelyX U200 (3M-Espe), R

Single Bond Universal + RelyX U200 (3M-Espe), RB

MK Crown Set Cement (Moredent), M
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were no statistically significant differences between these four
groups (p>0.05).

The thermal cycling effect was evaluated and showed that the
thermocycling period decreased bond strength values for all
groups, but there were no statistically significant differences

(p>0.05).
Failure Mode Analysis

All failure types of the sequential sandblasted and sandblasted +
bonding agents were seen as adhesive. Adhesive failures were also
the predominant failure types in all RC types and both thermal
and non-thermal conditions. Mixed and cohesive failure modes
of RC were evident in the sandblasted and sandblasted + bonding
agent groups of Panavia and RelyX cements for both thermal and

non-thermal conditions (Table 3). Microscopic image samples
for each failure mode are displayed in Figure 2.

Discussion

The results of this study indicate that RCs that bonded to
non-treated Ti surfaces yielded similar SBS values regardless of
the cement type and thermocycling procedure. Nevertheless,
although the bond strengths of two self-adhesive RCs tested
were significantly increased by sandblasting with or without
the application of bonding agents, sandblasting did not have
any favourable effect on the bond strength of semipermanent
cement. Therefore, the null hypothesis was partially accepted.
As for the groups with bonding agents solely, no statistical
differences were found compared with the non-treated groups

Table 2. Mean and standard deviation of the tested groups

Non-thermocycle. Sig.
Group Mean SD

PN 20.9° 11.2

PNB 61.5° 28.6

PS 143.9<¢ 43.5

PSB 182.8¢° 41.5

RN 28.2° 16.03

RNB 46.720 24.2

RS 114.7¢ 40.5

RSB 119.2¢ 38.3 0.000
MN 20.2° 11.9

MS 23.6° 15.7

The same superscripts indicate statistically insignificant difference.
*One-way analysis of variance (p<0.05).
“Tukey honestly significant difference (p<0.05).

Thermocycle. Sig. T-test sig.
Mean SD

15.32 7.4 0.117
55.4° 24.9 0.554
120.01¢ 47.3 0.211
167.49 48.5 0.414
22.28 13.8 0.294
40.92° 27.8 0.576
108.5¢ 36.3 0.603
110.1¢ 40.4 0.000 0.568
17.7° 9.3 0.621
19.92 11.7 0.500

PN, Panavia SA Cement non-treated; PNB, Clearfil SE Bond + Panavia SA Cement non-treated; PS, Panavia SA Cement sandblasting; PSB, Clearfil SE Bond + Panavia SA
Cement sandblasting; RN, RelyX U200 non-treated; RNB, Single Bond Universal + RelyX U200 non-treated; RS, RelyX U200 sandblasting; RSB, Single Bond Universal +
RelyX U200 sandblasting; MN, MK Crown Set Cement non-treated; MS, MK Crown Set Cement sandblasting.

Table 3. Types of bonding fracture failures for each group

Failure types Adhesive Mixed Cohesive Adhesive Mixed Cohesive
Groups Non-thermocycle Thermocycle

PN 10 2 - 12 - -
PNB 8 3 1 9 3 -
PS 7 4 1 8 4 -
PSB 5 5 2 6 5 1
RN 12 = = 12 = =
RNB 8 4 = 9 3 ©
RS 8 4 = 8 4 =
RSB 6 5 1 9 3

MN 12 = = 12 = =
MS 12 = = 12 - -

PN, Panavia SA Cement non-treated; PNB, Clearfil SE Bond + Panavia SA Cement non-treated; PS, Panavia SA Cement sandblasting; PSB, Clearfil SE Bond + Panavia SA
Cement sandblasting; RN, RelyX U200 non-treated; RNB, Single Bond Universal + RelyX U200 non-treated; RS, RelyX U200 sandblasting; RSB, Single Bond Universal
+ RelyX U200 sandblasting; MN, MK Crown Set Cement non-treated; MS, MK Crown Set Cement sandblasting.
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for RelyX (p>0.05). Meanwhile, the bond strength values of the
sandblasted + bonding agent groups were significantly higher
than the bonding agent and non-treated groups (p<0.05).

The permanent RCs used in this study (Panavia SA Cement
and RelyX U200) are dual-cured RCs applied solely and applied
with a universal adhesive that belongs to their manufacturers
(Clearfil SE Bond and Single Bond, respectively). This
bonding agent and Panavia SA Cement contain the monomer
10-methacryloyloxydecyl dihydrogen phosphate (MDP), which
was originally designed to bond to metal oxides, although its
use has been extended to oxide ceramics (19). It has been stated
that MDP-containing RCs are preferable to obtain a chemical
bond between the hydroxyl groups of the passive surface and the
phosphate ester group of the MDP (19,20). The other cement
used in this study is a semipermanent cement, MIS Crown Set
Cement, which is advised by the manufacturer due to its high
retention properties and easy restoration removal ability. In our
study, the bond strength of MIS Crown Set Cement provided the
lowest values even for the sandblasted Ti surfaces.

On the other hand, sandblasting of Ti significantly enhanced
the bond strength of Panavia SA Cement and RelyX U200
than that of MIS Cement. Therefore, it is sensible to prefer
sandblasting of Ti abutments and using permanent cements
with bonding agents including MDP for reduced abutment/
restoration interface and over tapered abutments in the existence
of limited interarch space. After sandblasting, both the debris
and metal oxide layer are removed from Ti alloys. However,
immediately afterwards, a thin, stable oxide layer is reproduced,
which interacts with the MDP monomer, forming a chemical
bond between the dihydrogen phosphate group and metal oxides
(18,21). In a study by Koizumi et al. (22), primers containing
MDP were determined to be more effective for treating Ti than
other primers without MDP. Di Francescantonio et al. (23)
stated that the direct application of Panavia F 2.0 to Ti surface
without using an adhesive primer provided a favourable bond
strength due to the MDP content. Correspondingly, in our

Figure 2. View of failure types; A- Adhesive type for
sandblasted surfaces, B-Mixed type for sandblasted
surfaces, C- Cohesive type for sandblasted surfaces, D-

Adhesive type for non-treated surfaces, E- Mixed type for
non-treated surfaces
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study, Panavia samples with or without using a bonding agent
(Clearfil SE Bond 2) yielded similar bond strength values as well.
But although there were no significant differences between all
RC types for the thermocycled non-treated groups (p>0.05), the
non-treated thermocycled Panavia SA Cement group showed
the lowest values among all groups in our results. This situation
can be explained by the fact that the MDP content in Panavia
SA Cement is not as high as the MDP content in Clearfil SE
Bond, which is defined as the gold standard for MDP content.
Nevertheless, the Clearfil SE Bond + Panavia SA Cement
sandblasting group showed the highest bond strength among all
the other groups both before and after thermocycling.

It is well documented in the literature that sandblasting of Ti
surfaces enhanced the bond strength of cemented restorations
compared with smooth Ti surfaces (18,24-26). Tsuchimoto
et al. (27) also reported that sandblasting of Ti increased
micromechanical interlocking between resin and Ti, particularly
when combined with adhesive primers (27). Yanagida et al.
noted that the primers containing MDP monomer improved
the bonding durability of composite resins to air-abraded Ti
surfaces even after thermocycling (28). Hon et al. (29) compared
the effects of five commercially available silane coupling agents
for Ti-RC adhesion and reported that conditions, especially
thermocycling, significantly affected adhesion, but the five
silane coupling agents provided similar and clinically acceptable
adhesions. In our study, we used bonding agents that also
included silane for Panavia and RelyX. Bonding agents are
commonly used in clinical practice as they are easily accessible
for clinicians. Because of that, we wanted to compare if there is
an adhesive effect of bonding agents, including metal primers
or silane coupling agents, for Ti surfaces. Our results are also
similar to Hon et al. (29), in which silane content bonding
agents provide acceptable adhesion.

Study Limitations

There were some limitations in this study. Firstly, only
sandblasting and machined surfaces were used for comparison
because sandblasting is clinically the most common surface
treatment method for metals, Ti and zirconia. However, various
types of surface treatment methods should be investigated for
further studies to understand the effects of surface treatments
on bond strength to Ti and select a more proper type of luting
cement for clinical applications. Secondly, this study only used
bonding agents that contain silane coupling agents, and only Ti
surfaces were used as substrates. Therefore, further investigations
are needed to compare metal primers and silane agents with
bonding agents for abutment surfaces. Also, different kinds
of abutment materials such as zirconia, lithium disilicate and
polyeterkethonekethone can be evaluated for future studies.

Based on these findings, it might be clinically helpful to modify
the Ti abutments by sandblasting procedures and pay attention
to MDP contents while making the selection of not only the
primer or self-etch bonding agent but also the adhesive luting
cement itself.
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Conclusion

It can be concluded that there was no effect in respect to bonding
to non-treated Ti surfaces among the cements tested before
and after thermocycling. Nonetheless, for the sandblasted Ti
surfaces, the Panavia SA Cement sandblasting, Clearfil SE Bond
+ Panavia SA Cement sandblasting, RelyX U200 sandblasting
and Single Bond Universal + RelyX U200 sandblasting groups
provided higher bond strength than the MIS Crown Set Cement
sandblasting group. Therefore, clinicians should prefer a higher
retention cement strength with the combination of Ti abutment
surface modification for specific cases where weak retention is
predicted over single cement-retained crowns.
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ABSTRACT

Objective: This study aimed to identify the optimal centrifugal
speed for the preparation of platelet-rich plasma (PRP) with
PRPBAG?, a novel multi-bag system.

Methods: The study included 120 (60 women and 60 men) clinically
healthy volunteers aged 18-35 years. Participants were divided
into three age-sex matched groups according to the centrifugation
speeds as follows: 1600 rpm (n=40), 1800 rpm (n=40) or 2000 rpm
(n=40). Whole blood (150 mL) was drawn from the volunteers, and
centrifugation was performed for 10 minutes. After the first spin,
the erythrocytes precipitated in the first bag, and the supernatant
plasma was transferred into the second bag. Plasma centrifugation
was performed at 3500 rpm for 15 minutes. The high-quality PRP
product precipitated in the second bag. The supernatant platelet-
poor plasma was transferred to the third bag and destroyed. Blood
cell count of whole blood and PRP product was measured.

Results: The mean white blood cell level of PRP in the 1800 rpm
group was higher than the other groups (p=0.027). The mean platelet
levels were 1005.22+105.96, 1743.7+145.2 and 1743.7+145.2
103/uL in the 1600, 1800 and 2000 rpm groups, respectively,
after centrifugation (p<0.001). Accordingly, the platelet yield (fold
increase) was significantly greater in the 1800 rpm group than in the
other groups (p<0.001).

Conclusion: This study showed that 1800 rpm for 10 minutes
is the optimum first centrifugation speed for preparing PRP with
PRPBAG", as it provides an approximately eightfold increase in
platelet concentration in PRPBAG®.

Keywords: Platelet-Rich Plasma, PRPBAG, optimisation

oz

Amag: Bu calismada yeni bir ¢oklu torba sistemi olan PRPBAG®
ile Plateletten Zengin Plazmanin (PRP) hazirlanmasi icin optimum
santrifiij hizini belirlenmesi amaglanmigtir.

Yontemler: Bu calismaya 18-35 yas arast 120 saglkli goniillii
(60 kadin, 60 kadin) dahil edildi. Yas ve cinsiyet uyumlu olarak
katlimeilar santrifuj hizlarina gdre 1600 rpm (n=40), 1800 rpm
(n=40) veya 2000 rpm (n=40) olarak ii¢ gruba ayrildi. Géniilliilerden
150 ml tam kan alindi ve 10 dakika santrifiij edildi. {lk santrifiijde
birinci torbadaki eritrositler ¢oktiiriildii ve iistte kalan plazma kismi
ikinci torbaya akrarilds. Ikinci torba 3500 rpmde 15 dakika santrifij
edilerek yiiksek kaliteli PRP iiriinii ikinci torbada ¢okeiiriildii.
Ustte kalan plateletten fakir plazma kismi {igiincii torbaya aktarildi
ve imha edildi. Tam kan ve elde edilen son PRP iiriiniinden kan
saytmlart yapildi.

Bulgular: PRP’nin 1800 rpm gurbunda ortalama Iékosit diizeyi
diger gruplara gore yiiksekti (p=0,027). Santrifiij sonrast ortalama
platelet seviyeleri 1600 rpm grubunda 1005,22+105,96 103/uL,
1800 rpm grubunda 1743,7+145,2 103/ul ve 2000 rpm grubunda
1282,2+105,32 103/ul idi (p<0,001 ). Buna gore trombosit verimi
(kat artis1) 1800 rpm grubunda digerlerine gore anlamli olarak daha
yiiksekti (p<0,001).

Sonu¢: Bu calismada, PRPBAG® ile elde edilen trombosit
konsantrasyonunda yaklagik 8 kat artig sagladigindan 10 dakika
siireyle 1800 rpmde ilk santrifijjleme yapilmasinin anlamli olarak
daha verimli ve uygun oldugu gésterilmistir.

Anahtar Sézciikler: Trombositten zengin plazma, PRPBAG,

optimizasyon
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Introduction

Megakaryocytes, the largest cells in the body, are found in the
bone marrow. The extensions of megakaryocytes pass into the
bloodstream in small pieces to form the body’s smallest cells,
known as platelets. The primary function of platelets is to
prevent blood loss by coagulating damaged blood vessels (1,2).
The o-granules of platelets are rich in various growth factors,
such as transforming growth factor B, platelet-derived growth
factor, insulin-like growth factor, epidermal growth factor and
vascular endothelial growth factor that play a crucial role in the
acceleration of tissue healing (3,4). Additionally, antimicrobial,
anti-inflammatory and analgesic factors could be released
by platelets (5). Therefore, the administration of autologous
platelets at a supraphysiological concentration could be useful
for treatment in many different areas.

Platelet-rich plasma (PRP) is a plasma component obtained by
centrifuging whole blood, which contains approximately six
to eight times higher platelet concentration than whole blood.
This supraphysiological concentration allows the therapeutic
use of platelets. PRP is preferred in therapeutic and cosmetic
fields, from chronic ulcers to alopecia treatment, because of its
positive effects on wound healing (6-8). Recent studies have
shown that PRP injections are used in different clinics, including
orthopaedic surgery, cardiovascular surgery, neurology, plastic
surgery, gynaecology and urology (9-12).

For PRP preparation, blood is taken from a patient and
transferred into instruments that contain anticoagulants. Later,
it is fractionated by centrifuging. There are more platelets
in PRP compared with whole blood. However, there are
different separation techniques for PRP preparation, such as
centrifugation and filtration (13,14). Also, the volume of blood
drawn from the patient in the first place differs. These differences
in PRP preparation lead to the obtainment of different platelet
amounts. To the best of our knowledge, a standard protocol
for the preparation of PRP has not been established yet. Tube
methods are widely used to obtain PRP, especially in cosmetics,
but they are quite insufficient, especially in patients who need
high-quality and high-quantity products. The uncertainty of the
use of different methods and high cost of the PRP processing
kits limit the widespread clinical use of PRP. In light of these
findings, a multi-bag system (PRPBAG®) was invented to
simplify modalities and increase the PRP product’s quality and
quantity economically.

We aim to identify the optimal centrifugal speed for PRP
preparation, which is prepared by PRPBAG®, a novel multi-bag
system.

Methods

Participants

The study included 120 (60 women and 60 men) clinically
healthy volunteers aged between 18 and 35 years. Participants
were divided into three age-sex matched groups according to
the centrifugation speed as follows: 1600 rpm (n=40), 1800
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rpm (n=40) or 2000 rpm (n=40). The range of body mass index
(BMI) was 18.5-29.9 kg/m?, and the groups were also matched
for BMI. The local ethics committee approved this study, and
informed consent was obtained from all participants individually.

PRPBAG®

PRPBAG® is a multi (three) bag system that was produced with
apheresis bag technology. Its oxygen-permeable feature prevents
platelets from remaining in the hypoxic environment. Whole
blood (50-150 mL) can be drawn depending on the patient’s
needs, and the process starts with centrifugation. As detailed
in the methodology below, centrifugation is performed in the
refrigerated centrifuge specially produced for PRPBAG®. The
extractor separates the erythrocytes; then, the remaining product
is centrifuged to obtain a high-qualicy PRP product. All three
bags in the system are of the same size and can hold a maximum
of 200 mL of liquid. The separation process is manual and takes
place under the supervision of an experienced operator.

PRPBAG® is a patented multi-bag method and a completely
closed, sterile system (Figure 1). All the products used in this
method are medical devices authorised for both trade and clinical
use by the responsible institution (patent no: TR 2016 10467 B).

Blood Collection and Preparation steps of PRP

Whole blood (150 mL) was directly drawn from the antecubital
veins by venipuncture and collected in specially produced
PRPBAG. Each PRPBAG® contains 21 mL anticoagulant
solution of citrate phosphate dextrose adenine, USP, to preserve
the 150 mL of whole blood. Of this blood, 1 mL was used
to conduct a complete blood count (CBC) analysis using the
Swelab Alfa Plus hematology analyzer.

PRP product was obtained by centrifugation at different spin
speeds from blood samples. A double-spin preparation method
was applied for all samples using a refrigerated centrifuge
specially manufactured for PRPBAG® (Large Capacity
Refrigerated Centrifuge, Inovia Technology INO-FBC 5000).
The centrifugation processes were started within 1 h of blood
collection. A flow chart for the preparation of the PRP product
with PRPBAG® was demonstrated in Figure 2.

Centrifugation Process (First Spin)

Collected samples were placed in the hole of the refrigerated
centrifuge. Since mutual balance was essential in the centrifuge,
the same weight balances were prepared against the blood collected
to prepare the PRP product. Whole blood was centrifuged at
1600 (540 x g), 1800 (684 x g) and 2000 (845 x g) rpm for
10 minutes. Depending on the blood component density, the
erythrocytes precipitated in the first bag, and the supernatant
plasma was transferred into the second bag with a manual plasma
extractor. The third bag remained empty after the first spin. The
hose of the first bag, which contained erythrocytes, was separated
from the other bags with a hose-closing device and was later
destroyed. The process was continued with the remaining two

bags.
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Centrifugation Process (2" Spin)

The remaining two bags were placed on the hole of the refrigerated
centrifuge. The same weight balance was prepared against the
opposite level of this hole. The plasma was centrifuged at 3500
rpm (2587 x g) for 15 minutes immediately. The high-quality
PRP product precipitated in the second bag. The supernatant
platelet-poor plasma was moved into the third bag with a manual
plasma extractor, leaving 10-18 mL of high-quality PRP in the
second bag. The third bag containing platelet-poor plasma
was separated and destroyed with the help of the hose-closing
device. As soon as the PRP was produced, a 1 mL aliquot was
collected from PRPBAG"® for blood cell measurements. Blood
cell measurements of PRP were analysed using an automated
hematology analyzer (Swelab Alfa Plus). European guideline for
the preparation, use and quality assurance of blood components
has been considered throughout the process (15).

Statistical Analysis

Statistical analyses were performed using SPSS version 20.0 for
Windows (SPSS Inc. Chicago, IL, USA). Values were given as
mean + standard deviation or standard error according to the
distribution of parameters. The associations between groups
were assessed by Student’s t-test or analysis of variance and
Mann-Whitney U or Kruskal-Wallis tests, depending on the
number of groups and distribution of data. Dependent variables
were analysed with a paired t-test. Numeric values were evaluated
using the Kruskal-Wallis test, followed by the post-hoc analysis
(Bonferroni correction for all pairs). The categorical variables
were assessed using the chi-square test. The threshold for
significance was p<0.05.

The number of volunteers included in the study was 36 in each
group with a 95% confidence level and 80% power, and 40 cases
were included in each group.

Results

The mean age was 26.88+5.02 years, and the mean BMI was
23.39+3.5 kg/m?® in the study group. Each spin speed group
consisted of 20 female and 20 male and age-BMI matched
participants. Table 1 presents the CBC results before the
centrifugation of whole blood and the white blood cell (WBC)
and red blood cell (RBC) levels from the PRP final product.
A comparison of the measurements showed no significant
difference in whole blood results among the spin speed groups.

Figure 1. PRPBAG®: a completely closed sterile and multi
(three) bag system

On the other hand, the mean WBC level of PRP in the 1800
rpm group (6.5+0.77 10%/uL) was significantly higher than in the
other groups (p=0.027). The PRP products contained negligible
RBC concentrations.

WBC levels in whole blood (6.95+1.37 103/ul) significantly
decreased in PRP products (3.98+0.6 10°/ul) in the 1600 rpm
group (p<0.001). WBC levels showed no significant difference
before and after centrifugation in the other groups.

Platelet counts were evaluated before (whole blood) and after
(PRP) centrifugation (Table 2). The mean platelet levels were
1005.22+105.96, 1743.7+145.2 and 1282.2+105.32 103/
ul in the 1600, 1800 and 2000 rpm groups, respectively,
after centrifugation process (p<0.001). Accordingly, statistical
analyses revealed that the platelet yield (fold increase) was
significantly greater in the 1800 rpm group than in the other

groups (p<0.001).

&
8
-
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Figure 2. A flow chart for the preparation of platelet-rich
plasma product with PRPBAG®
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Discussion

The use of PRP products in treatments has become an
increasingly popular option; many available commercial kits and
PRP preparation methods exist. To the best of our knowledge,
bag systems are mostly used for blood product transfusions,
whereas tube systems are for PRP production. PRPBAG® system
is a novel method for PRP preparation, and this is the first
report to compare the first spin speeds to optimise the content
of blood cells in PRP produced with PRPBAG® from whole
blood. Based on the findings of this study, the optimum first
centrifugation speed for preparing PRP with PRPBAG® is 1800
rpm for 10 minutes. The second spin that follows is 3500 rpm
for 15 minutes. We suggest this as an optimal centrifugation
protocol for PRPBAG®, as this provides the greatest yield, which
is approximately an eightfold increase in platelet concentration.

Centrifugation separates RBCs, WBCs, platelet and plasma,
depending on the density gradient of these blood components.
WBCs (1,077 g/mL) and RBCs (1,100 g/mL) centrifuge faster
than platelets (1,058 g/ml) because they are both heavier
(15,16). In an experimental animal study, Shin et al. reported
that most WBCs and RBCs precipitate in the bag and separate
from the supernatant platelets where the platelet yields depend
on the duration and speed of centrifugation. They found the
platelet yield to be 6.48 + 0.46 (fold increase) in their optimum
protocol. Moreover, they showed that a low centrifugation force
and short centrifugation duration could not provide a good
separation of platelets, resulting in the low yield of platelets
and, therefore, the low recovery rate in animals when the tube
method was used for PRP preparation. Prolonged centrifugation
force and duration led the platelet yield levels to increase to a
certain point; however, the yield started to decrease after the
optimum point (17). Consistent with these findings, our results
show that the PRP products of the 1800 rpm group reached the
best platelet yield at 7.66 + 3.49 (fold increase), and the WBC
levels were higher in the 1800 rpm group than in both the 1600
and 2000 rpm groups. Therefore, the optimum protocol for the
second spin in our study was 1800 rpm for 15 minutes.

The role of WBCs in the PRP product is controversial, and few
studies have evaluated the benefits of WBCs and the interactions
between WBCs and platelets on PRP composition. It is suggested
that platelets are the main source of growth factors, and WBCs
are the main source of inflammatory cytokines (18). McCarrel et
al. (19) pointed out that high WBC levels in PRP contribute to
inflammatory cytokine expression, and persistent inflammation
results in the inferior repair of damaged tissues. On the other
hand, Kobayashi et al. reported that growth factor concentration
was related to WBC concentrations. Thus, when the number of
leukocytes in PRP increases, the quality of the product increases
as well (20). They showed that as they performed double
centrifugation (first spin 400 x g for 10 min and second spin
2000 x g for 3 min), the WBCs reached higher levels than single
centrifugation in PRP.

Similarly, we performed double centrifugation. However, our
study revealed that the WBC levels decreased in the 1600 and
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2000 rpm groups, but they were stable in the 1800 rpm group.
With these findings, other unmeasured and unknown substances
released from WBCs could have contributed to the different
effects of PRP. Because of this difference, the preparation method
of PRP must be assessed separately, and the optimum conditions
must be established, especially in medical treatments. Further
studies are needed to clarify the effects of WBCs on PRP in
different pathologies.

RBC:s are the heaviest components of whole blood, and the first
spin of centrifugation is especially important to separate RBCs
from the other components. Similar to the literature, our study
shows that plasma contains negligible amount of RBCs in all of
the spin speed groups, namely, 1600, 1800 and 2000 rpm, after
the first spin of the centrifugation process [17, 21].

Study Limitations

There are some limitations to this study. Firstly, since the PRP
samples produced in the study were acquired from healthy
volunteers, the recovery levels could not be pointed even though
the yield values were revealed. Secondly, the number of groups
with different centrifugal speeds could be increased but not to
compromise the statistically calculated minimum number of
patients and compare a large group of people with the drawn 150
mL blood. According to the expected usage results, these optimal
speeds possibly predicted the best results that were selected by
experienced members of our blood bank centre.

Conclusion

In conclusion, the methods of PRP preparation may directly
affect the characteristics of the product. We suggest that the
centrifugation initiation with 1800 rpm for 10 minutes is an
optimal first spin speed as this method provides an approximately
eightfold increase in platelet concentration in PRP products
obtained by PRPBAG"” system.
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ABSTRACT

Objective: This study aimed to assess the validity and reliability of
Depression, Anxiety, and Stress Scales-42 (DASS-42) in Dari, in
adult population of Herat province of Afghanistan.

Methods: The Dari-translated version of DASS-42 questionnaire
was administered to 1310 non-clinical samples randomly selected in
Herat. Internal reliability, exploratory factor analyses, confirmatory
factor analyses and Pearson's product moment correlation were
assessed to test the validity and reliability of the questionnaire. Data
analyses were performed in IBM SPSS Statistics 23.0 and AMOS
23.0.

Results: Internal consistency of the Dari-translated version of
DASS-42 questionnaire subscales was high with Cronbach's alpha
values of 0.888, 0.866 and 0.833 for depression, anxiety and
stress, respectively. Construct validity was further supported with
acceptable correlation measures of 0.799, 0.822 and 0.818 for
depression, anxiety and stress subscales, respectively, which all were
statistically significant (p<0.05). Confirmatory factor analysis gave
acceptable goodness-of-fit indices.

Conclusion: The Dari-translated version of DASS-42 questionnaire
is a reliable and valid assessment tool for identification and
measurement of the magnitude of depression, anxiety and stress in
the Dari-speaking population of Herat province of Afghanistan.

Keywords: Depression, anxiety, stress, DASS-42, Herat, Afghanistan

0z
Amag: Bu galismanin amaci Depresyon, Kaygt ve Stres Olgegi-42

(DASS-42) Dari dilinde Afganistan Heart Ilinde erigkinler arasinda
gecerlik ve giivenirligini degerlendirmektdir.

Yéntemler: Dari diline terciime edillmis DASS-42 anketi, Heratta
yasayan niifustan rastgele belirlenen 1.310 kisiye uygulanmistir.
Testin gegerlik ve giivenirlik analizi, i¢ tutarlilik, aciklayici faktor
analizi, dogrulayici faktdr analizi ve Pearson korelasyon analizi ile
degerlendirilmigtir. Veri analizi IBM SPSS Statistics 23.0 ve AMOS
23.0 programlariyla yapilmustir.

Bulgular: DASS-42 anketi alt 6l¢eklerinin Dari dili versiyonunun i¢
tutarlilig depresyon, anksiyete ve stress icin Cronbach alfa degerleri
yiiksek degerlerde (0,888, 0.866 ve 0.833) bulunmustur. Depresyon,
anksiyete ve stres alt dlgekleri icin yapr gegerliligi, kabul edilebilir
korelasyon degerlerinde bulunmustur (0,799, 0,822 ve 0,818); tiim
degerler istatistiksel olarak anlamlidir (p<0,05). Dogrulayici faktor
analizi kabul edilebilir uyum iyiligi indeksine sahiptir.

Sonug: DASS-42 anketinin Dari dili versiyonu, Afganistan'in Herat
ilinin Dari konusan niifusda depresyon, anksiyete ve stress sikliginin
olciilmesi icin giivenilir ve gecerli bir degerlendirme aracidir.

Anahtar Sézciikler: Depresyon, anksiyete, stres, DASS-42, Herat,
Afganistan

Address for Correspondence: Nasar Ahmad SHAYAN, Herat University Herat Medical Faculty,
Department of Public Health, Herat, Afghanistan

Received: 02.03.2020
Accepted: 14.05.2020

E-mail: n.a.shayan@gmail.com ORCID ID: orcid.org/0000-0002-8857-7765

Cite this article as: Shayan NA, Niazi AR, Waseq AM, Ozcebe H. Depression, Anxiety, and Stress Scales 42
(DASS-42) in Dari-Language: Validity and Reliability Study in Adults, Herat, Afghanistan.
Bezmialem Science 2021;9(3):356-62.

©Copyright 2021 by the Bezmidlem Vakif University
Bezmidlem Science published by Galenos Publishing House.

356


https://orcid.org/0000-0002-8857-7765
https://orcid.org/0000-0002-3335-2235
https://orcid.org/0000-0002-0918-8519
https://orcid.org/

Bezmialem Science 2021;9(3):356-62

Introduction

Depression and anxiety are among the most common mental
disorders in human community (1). Depression and anxiety
have conceptually and theoretically similarities and sometimes
overlapping, especially in the young generation (2). Clark and
Watson have developed a depression and anxiety model to
specify the specific and common variances of these two illnesses
(3). Stress is a biologic response to any intrinsic and external
stimulus, the stress can cause changes in brain, and different
aspects of the nervous system such as different parts of the brain,
immune system functions, cardiovascular system, gastrointestinal
system, and endocrine system (4). Furthermore, clinicians and
researchers need sensitive and specific instruments to assess the
extent of depression, anxiety and stress, for which, several tools
have been developed previously. Beck anxiety inventory (BAI)
and Beck depression inventory (BDI) have been developed to
assess the level of anxiety and depression; however, they do not
address the “stress” component as body reactions. To address this,
Loviband and Loviband developed “depression, anxiety and stress
scale (DASS)” to define, understand and measure the magnitude
of these three negative emotional states in adults (5). DASS
depression scale assesses the mood, motivation and self-esteem,
while the DASS anxiety scale focuses on physiological arousal,
fear and panic. DASS stress scale assesses the magnitude of tension
and irritability. DASS is able to discriminate between the three
negative emotional states as a screening test by researchers and
clinicians (6). The original DASS is a 42-item questionnaire in
the English language containing 14 questions for each subscale.
There is a short version of the 42-item questionnaire called
DASS-21, which contains 7 questions for assessing depression,
anxiety and stress each. Both questionnaires evaluate depression,
anxiety and stress in the community as well as clinical settings.

DASS-42 and DASS-21 are used in English spoken countries
including England, the United States, Canada and Australia (7-
10). The scales have been translated into different languages.
Validity and reliability of translated versions have been assessed
for many languages and is underway for others (11-23). Studies
conducted in different countries using DASS valid and reliable
translations illustrated its internal consistency and validity in
both clinical and non-clinical samples in different ethnic groups
(12,15,17,20,22). Although DASS has been translated in Persian
Language and used on high school students, (23) and non-
clinical adults of 18-56 years old, (20) it has not been validated
in the Afghan population yet.

The aim of this study is to assess the validity and reliability of
the Dari-translated version of the DASS-42 questionnaire in the
adult population of Herat province in western Afghanistan. This
will serve as a starting point to use DASS for understanding,
identifying and measuring the magnitude of depression, anxiety
and stress among Afghan people, living in the war-torn country.

Methods

Persian translation of DASS-42 was already present on DASS
website, it was downloaded, after a written permission, and

used in this study. It is worth noting that despite the fact that
although Persian translation was present on the website, it was
only validated elsewhere, but not in Afghanistan. A cognitive
interview was conducted on 27 participants to both understand
the language appropriateness of the questionnaire. The purpose of
this study was to validate DASS-42 Dari (Persian) questionnaire
in the context of Afghanistan, considering differences in culture
and environment.

DASS-42 questionnaire measures the magnitude of depression,
anxiety and stress. Each of these three subscales consists of 14
questions answered using 0-3 scale, with 0 meaning “it did not
apply to me”, and 3 meaning “it applied to me very much”.
Participants were asked to select one of the four response options
for each question. Therefore, for each subscale, the possible
score ranged between 0 and 42. Scores considered normal for
depression were 0-9, for anxiety 0-7 and for stress 0-14. Scores
above these ranges indicated the degree of the three mental
illnesses, ranging mild to severe, as stated elsewhere (5).

Data Collection

This was a population-based study conducted in Herat province
of Afghanistan. A minimum of 30 individuals were considered
for each question, with a further 50 individuals added for a better
assessment of the validity and reliability of the Dari-translated
version of DASS-42 (24).

Therefore, a total of 1,310 participants aged 18 years and over
residing in Herat province were included in the study. Before the
initiation of the study, informed consent was obtained from each
participant. Participants were native Dari speakers without a
known psychological problem. Central Statistics Organization of
Herat province was contacted to understand the age- and gender-
specific characteristics of the population in each of Herat 15 city
suburbs. Participants were selected proportionally randomly in
Heart.

A group of 15 professional healthcare workers (physcians,
nurses and medical university students) was intensively both
theoretically and practically trained for one week to conduct
DASS-42 questionnaire by research team in Afghanistan.
Although the original format of questionnaires was designed
to be self-administered, it was slightly modified to conform an
interview-based questionnaire, because of the high illiteracy rate
in Afghanistan. During data collection the re-test was done on
251 participants, 2-3 weeks after the initial test.

Data collection was carried out between April and November
2017. Data were screened at the end of each week for consistency
and accuracy. Any questionnaire with missing data was excluded
from the study.

The methodology and conduct of this research was assessed and
approved by the Ethics Committee of the Institutional Review
Board and the Research and Development Bureau of Herat

University (HU-IRB-032017).
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Statistical Analyses

Cronbach’s alpha coefficients were used to evaluate the internal
reliability for each of the DASS-42 subscales. Cronbach’s alpha
values of 0.70 and over were considered satisfactory, as described
elsewhere (25). Exploratory factor analysis was performed using
the principal component analysis with oblimin rotation (Kaiser
normalization) for the factor structure. The Kaiser-Meyer-Olkin
(KMO) statistic and Bartlett’s test of sphericity were carried
out to check for sampling suitability and factor analysis. Factor
loading greater than 0.32 was considered statistically meaningful,
as described elsewhere (26). Item analysis was used to eliminate
items which did not represent its own subscale. Confirmatory
factor analysis was used to determine the goodness-of-fit of the
three construct models of DASS after explanatory factor analysis
in Herat population. The following parameters were used to
evaluate model fit: Chi-square to df ratio (CMIN/df), the root
mean square error of approximation (RMSEA), standardized root
mean square residual (SRMR), the goodness-of-fit index (GFI),
the adjusted goodness-of-fit index (AGFI), the comparative fit
index (CFI), the Tucker-Lewis Index (TLI). The following criteria
were used to assess model fit as described elsewhere: CMIN/df
<5; Standardized RMR<0.05; RMSEA <0.08; GFI >0.90; AGFI
>0.90; CFI >0.95 and TLI >0.95 (27,28). Pearson’s product-
moment correlations was used for assessing test-retest reliability.
The test-retest reliability value of 0.70 or above was considered
satisfactory, as described elsewhere (27). Mann-Whitney U test
was used for comparison of two independent groups. Median
and interquartile range (IQR) values were given as descriptive
statistics for quantitative data. Qualitative data were summarized
using frequency and percentages. A p value of less than 0.05
was considered to indicate a statistically significant difference.
Statistical analyses were performed using the Statistical Package
for the Social Sciences (IBM SPSS Statistics, Version 23.0;
Chicago, IL) and AMOS (Version 23.0)

Results

Of the 1,310 participants in this study, 48.3% were male,
58.4% were married and 33.7% aged 50 years or over. 62.1%
of participants were from Tajik ethnicity and 62.6% lived in the
urban area. 50.0% of participants were either illiterate or could
only read and write. Only 10.4% were either university students
or graduates. 57.2% of the participants had no income, while
11.3% earned less than 50 USD per month. Only 6.4% of
participants claimed a monthly income of over 300 USD (Table

1).

Item analysis was made for the scale before the factor analysis. First,
we determined the items’ extreme arithmetic mean and standard
deviation. Item 5 (0.45+0.811) in depression subscale, item 20
(0.49+0.81), item 23 (0.47+0.78) and item 30 (0.49+0.81) in
anxiety subscale and item 8 (0.64£0.91), item 22 (0.6+0.89) and
item 39 (0.77+0.89) in stress subscale were removed from DASS-
42. Item 42 was deleted from the depression subscale because its
deleted Cronbach’s Alpha was bigger than the overall Cronbach’s
alpha of the subscale (Table 2).
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Principal component analysis with oblimin rotation for
Exploratory Factor Analyses was performed for the remaining
items after item analysis. Item 3 and item 13 were removed
from the depression subscale. Because factor loading of item
3 was smaller than 0.30 and item 13 was loaded on the stress
subscale. Item 33 and item 9 could not be loaded to any subscale.
Furthermore, items 28, 36 and 40 were loaded on depression
subscale. Exploratory Factor Analyses with oblimin rotation

Table 1. Characteristics of participants (n=1310)

(Herat 2018)
n %

Age group
18-29 317 24.2
30-39 288 22.0
40-49 264 20.2
50-59 216 16.5
60-69 156 11.9
70+ 69 53
Gender
Male 633 483
Female 677 51.7
Nationality
Tajik 814 62.1
Poshton 276 21.1
Other (Ozbik, Hazara) 220 16.8
Marital status
Married 765 58.4
Single 441 33.7
Widowed/divorce 104 7.9
Residence
Urban 820 62.6
Rural 490 37.4
Education status
Illiterate 469 35.8
Literate (can read and write) 186 14.2
Primary school 105 8.0
Secondary school 115 8.8
High school 299 22.8
University 130 9.9
Master/Ph.D 6 0.5
Economic status (montly)
No income 749 57.2
Less than 50 $ 148 1.3
50-100 $ 174 13.3
100-200 $ 126 9.6
200-300% 29 2.2
More than 300 $ 84 6.4
Total 1310 100.0
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was recalculated for the remaining 27 items. The range of factor
loadings (after oblimin rotation) was 0.346 to 0.854. Among
depression items, ten loaded on depression factor, ten on stress
factor, and only seven on the depression factor. The principal
component analysis showed that the three factors together
accounted for 49.481% of the variance, KMO =0.963, (Approx.

Chi-Square: 1501,61), Bartett’s Test of Sphericity (p<0.001).
Results showed that samples in this study were suitable for factor
analysis (Table 2).

The internal reliability of the DASS-42 subscales anxiety,
depression, stress was assessed using Cronbach’s alpha. Alpha was
0.888 for the depression scale, 0.866 for the stress scale, 0.833

Table 2. Results of factor loading, Cronbach’s alpha and test-retest for the three dimensions of DASS (n=1310)

Pattern Matrixa

Component

Depression

DASS-depression

0.750
0.738
0.715
0.692
0.685
0.672
0.525
0.523
0.469
0.346

37 - nothing to be hopeful

34 - worthless

17 - wasn’t worth as a person
31 -unable to be enthusiastic
21 - wasn't worthwhile

38 - life was meaningless

24 - couldn’t seem enjoyment
16 - lost interest about everything
10 - to look forward to

26 - down hearted & blue
DASS-stress

11- getting upset easily
1-upset

18 - feeling touchy

27 -irritable

14 - getting impatient

29 - hard to calm down

35 -intolerant

12 - using nervous energy

6 - over-react

32 - difficult to tolerate
DASS-anxiety

4 - breathing difficulty

2 - dryness of mouth

7 - feeling of shakiness

15 - feeling of faintness

25 - awareness of heart action
41 - trembling

19 - perspired

Extraction Method: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization

Stress Anxiety

0.854
0.750
0.743
0.719
0.617
0.565
0.508
0.507
0.494
0.442

0.760
0.727
0.614
0.600
0.595
0.584
0.454

Kaiser-Meyer-Olkin Measure of Sampling Adequacy: 0.963 (Approx. chi-square: 15019,610), Bartlett's Test of Sphericity (p<0.001)

Explained of the variance (%) 38.611
Cronbach’s Alpha 0.888
Test-retest

0.799*

(Spearman’s rho correlation coefficient)
*: p<0.001

6.702 4.168
0.866 0.833
0.822* 0.818*
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for the anxiety subscales. Subscales have good item-internal
consistency (Cronbach’s alpha values were higher than 0.70).
Spearman’s correlation coefficient was used to determine the
test-retest reliability. The correlation coefficients were obtained
between 0.799 and 0.822. The subscales showed satisfactory test-
retest reliability due to a higher than 0.70 correlation (Table 2).

In the validation process of Dari-translated version of DASS-42
questionnaire, in Herat province, 7 questions from depression
component, 6 questions from anxiety component and 4 questions

from stress component were omitted (Table 3).

Confirmatory factor analysis (CFA) was used to determine the
goodness-of-fit of three constructs of DASS, then the factor
structure of DASS has been determined by using exploratory
factor analysis. Confirmatory factor analysis gave a three-factor
structure with acceptable goodness-of-fit indices. Fig 1. shows

the confirmatory model (CMIN/df =.59, RMSEA =0.052 (90%

Table 3. The items excluded from the scale

Iltems

DASS depression

3 No positive feeling

5 Not seem to get going
13 Sad & depression

42 Difficult to work

9 Anxious

20 Scared

23 Difficult in swallowing
28 Panic

30 Feared

36 Terrified

40 Worried

DASS-stress

8 Difficult to relax

22 Hard to wind down

33 Difficult to tolerate
39 Agidated

CI =0.050-0.055), SRMR =0.0407, GFI =0.918, AGFI =0.904,
TLI =0.915 and CFI =0.922).

Table 4 shows median and inter quartile range for three scales by
gender groups. Three scales of DASS were statistically different
for male and female. The scores of female were higher compared
to male.

Discussion

Quality of life is an important outcome to be considered
in chronic disorders such as depression, anxiety and stress.
Identification and addressing factors that significantly affect
the quality of life is essential in improving the standards of life
and well-being. DASS-42 is one of the most common validated
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Figure 1. Standardized estimated of the three-dimensions
model for DASS obtained from confirmatory factor analysis

Table 4. Comparison of the DASS scores (depression, anxiety, stress) for the Herat population by gender (Herat 2018)

n %25
. Male 633 0.00
Depression
Female 677 2.00
Male 633 1.00
Anxiety
Female 677 1.00
Male 633 5.00
Stress
Female 677 6.00

360

%50 %75 Min Max p*
3.00 9.00 0.00 30.00

<0.001
6.00 12.00 0.00 29.00
3.00 7.00 0.00 21.00

0.002
4.00 8.00 0.00 19.00
9.00 15.00 0.00 30.00

0.016
10.00 15.00 0.00 30.00
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screening test to define depression, anxiety and stress states in
many countries (7-23).

We found that the Dari-translated version of DASS-42
questionnaire is a reliable and wvalid assessment tool for
identification and measurement of the magnitude of the three
mental illnesses in the adult population living in Herat province

of Afghanistan.

Regarding the internal reliability of the DASS-42, the Cronbach’s
alpha values found in this study were 0.888 for depression, 0.866
for stress and 0.833 for anxiety. The subscales have good item-
internal consistency as the internal consistency (Cronbach’s
alpha) of each subscale were higher than the referred level as
0.70. Spearman’s correlation coefficient was found as 0.799 for
depression, 0.822 for stress and 0.818 for anxiety, which were
satisfactory. However, our values of Cronbach’s alpha were lower
than original study conducted by Lovibond and Lovibond
(Cronbach’s alpha was 0.91 for depression, 0.81 for anxiety and
0.89 for stress) (5). Cronbach’s alpha values for university students
in Turkey were 0.92, 0.86, and 0.88 for depression, anxiety, and
stress, respectively;(13) and for high school students in Turkey
were 0.91 for depression, 0.84 for anxiety and 0.86 for stress
(12). Internal consistency of DASS-42 subscales was high, with
Cronbach’s alphas of 0.94, 0.88, and 0.93 for depression, anxiety
and stress, respectively. Bayani translated DASS-42 into Persian,
and validated in undergraduate students aged between 18 to 51
years; the study reported Cronbach’s alpha of 0.92 for depression,
0.88 for anxiety and 0.82 for stress in Iran (21). Furthermore,
another study in Iran conducted on university students reported
Cronbach’s alpha of 0.94 for depression, 0.89 for anxiety and
0.92 for stress (22). In a study conducted in undergraduate and
master students in Malaysia, Cronbach’s alpha values were 0.88
for depression, 0.85 for anxiety and 0.86 for stress (30). Similarly,
Rosnani and Ar reported that Cronbach’s alpha values for DASS-
42 among medical school students, were 0.94, 0.90 and 0.87 for
depression, anxiety and stress, respectively (31).

In the validation process of DASS-42 in Dari, 4 questions from
depression subscale, 6 questions from anxiety subscale and 4
questions from stress subscale were omitted. Two questions from
depression subscale and 7 questions from the anxiety subscale of
DASS-42 in Persian validation conducted by Habibi et al. (22)
were removed to reach a good exploratory factor analysis. Only
8 items from depression, 4 items from anxiety and 7 items from
stress subscales loaded on the original subscales of DASS-42 in
the factor analysis of DASS-42 conducted in Malaysia (30). The
other Malaysian validation study conducted had also removed 4
items from the original scale to have a good result (31). Asghar
also reached to a different scale from the original DASS-42;
depression subscale had 18 items, anxiety subscale had 17 items
and stress subscale had 7 items in Iran (21). In an attempt to
validate DASS-42, Chan et al. (16) removed some items and
loaded some items on different subscales of the questionnaire.
Bilgel and Bayram (13) also reported that some items were
loaded on the different subscales in their study conducted in
Turkey. Most of the studies on validation of DASS-42 brought

about some changes in the original scales, depending on the
differences in cultures and feelings of people for which DASS-42
is translated and validated.

Study Limitations

This study was conducted on native-Dari speakers who resided
in Herat city and is therefore valid for the assessment of
magnitude of depression, anxiety and stress in said population.
More research is yet to be done to validate this questionnaire in
all Dari-speaking Afghan population.

Conclusion

The Dari-translated version of DASS-42 questionnaire reported
here is a valid and reliable tool for the assessment of depression,
anxiety and stress state in the Dari-speaking population of
Herat province of Afghanistan. This questionnaire can serve as
a baseline for a more comprehensive validation analysis of the
magnitude of depression, anxiety and stress state in the Dari-
speaking Afghan population as a whole.
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Secondary Involvement of the Penis by Non-Hodgkin

Lymphoma

Non-Hodgkin Lenfomanin infiltrasyonuna Sekonder Penis Tutulumu
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ABSTRACT

Primary penile lymphoma is extremely rare and there are less than
30 reported cases worldwide. Frequently penile lymphoma is seen
as a secondary involvement of the penis by lymphoma, most likely
by Non-Hodgkin lymphoma (NHL). Here, we report a case with
penile lymphoma caused by previously known NHL.

Keywords: Non-Hodgkin lymphoma, penis, MRI, penile
lymphoma
Introduction

Penile malignant tumours are uncommon. The ultrasonography
discloses that penile cancer accounts for around 0.4% of all male
malignancies. Primary penile lymphoma is extremely rare (less
than 30 cases) (1). The penile lymphoma is often seen as the
secondary involvement of the penis, most likely by Non-Hodgkin
lymphoma (NHL) (2-4). In most cases, penile lymphoma
represents secondary involvement due to haematogenous or
lymphatic spread or direct extension from a neighbouring organ
(5), such as bladder, lymph nodes and seminal vesicles. For
the diagnosis, physical examination and radiological imaging
[computed tomography (CT) and magnetic resonance imaging
(MRI)] should be carefully undertaken (5). In this case, we report
a case with penile lymphoma caused by previously known NHL.

oz

Penil lenfoma olduk¢a nadirdir. Toplamda 30 olgunun oldugu
bildirilmigtir. Penil lenfoma tutulumu genellikle lenfomanin
sekonder tutulumu seklinde karsimiza cikmaktadir. Genellikle
Non-Hodgkin lenfomanin (NHL) sekonder tutulumu seklindedir.
Bilinen NHL tanili olguda penisin sekonder tutulumunun oldugu
olguyu sunacagiz.

Anahtar Sézciikler: Non-Hodgkin lenfoma, penis, MRG, penil

lenfoma

Case Report

A 58-year-old male presented with penis pain and erectile
dysfunction; he had a history of NHL for 4 years, and he was
getting chemotherapy. His physical examination indicated a
dysmorphic penile shaft, and the prostate was hard. The clinician
suspected Peyronie’s disease. Routine blood, liver and renal
function tests were normal. His urine leukocyte level was high
[12 high pass filter (HPF); normal 0-5 HPF]. Multiple enlarged
inguinal lymph nodes and minimal abdominal tenderness
were noted. Abdominal ultrasound showed hepatomegaly,
hepatosteatosis and normal configuration of both kidneys. MRI
of the pelvis and penis showed isointense on T1 weighted imaging
and hypointense on T2 weighted imaging signal changes and
homogenous contrast enhancement on post-contrast T1 images
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in the corpus spongiosum of the penis (Figure 1, 5). Diffusion-
weighted imaging shows restricted diffusion (Figure 2). Also,
the central and peripheral zone of the prostate and left seminal
vesicle were involved (Figure 3, 4). Bilateral obturator, external
and inguinal lymph nodes were enlarged. With these findings,
the diagnosis of penile lymphoma due to the involvement of
the penis by NHL was established. And his treatment (systemic
chemotherapy), which he had already taken, was continued. After
chemotherapy, clinical response was observed. The symptoms of

the patients were all reduced.

Figure 3. Axial Diffusion weighted images (A-B) in the
corpus spongiosum and (C-D) prostate and left seminal
vesicle shows diffusion restriction

Figure 1.(A) Axial T1 weighted image showed homogeneous
isointensity in the corpus spongiosum penis and (B) axial
T2 weighted image showed hypointensity of the corpus
spongiosum. (C) axial fat sat T1 weighted image and (D)
axial fat sat T1 postcontrast image showed homogenous
contrast enhancement in the corpus spongiosum of penis

Figure 4. (A) Axial T1 weighted image showed enlarged
inguinal lymph nodes and (B) axial fat sat T1 postcontrast
image showed homogenous contrast enhancement in this
lymph nodes. Axial Diffusion weighted images (C-D) left
inguinal lymph nodes, prostate and left seminal vesicle
shows diffusion restriction

Figure 2. (A) Axial T1 weighted image and (B) axial T2

weighted image showed enlarged bilateral obturator Figure 5. (A) Saggital T1 weighted image showed
and inguinal lymph nodes. (C) Axial fat sat T1 weighted homogeneous isointensity in the corpus spongiosum
image and (D) axial fat sat T1 postcontrast image showed of penis and (B) Saggital fat sat T1 postcontrast image
homogenous contrast enhancement on this lymph nodes showed homogenous contrast enhancement in the corpus

spongiosum of penis
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Discussion

NHL is generally observed in large, conglomerated lymph
nodes. However, it can also occur outside the lymph nodes,
called extra-nodal lymphoma. Extra-nodal lymphoma can also
be seen in the gastrointestinal tract, liver, spleen, Waldeyer’s
lymphatic ring, skin, central nervous system, bone, thyroid gland
and the urogenital system, although with low probability (7).
Primary penile lymphoma is extremely rare, with less than 30
cases reported in the literature. Secondary involvement of the
penis can occur due to retrograde spread or to direct extension
from the neighbouring organ (5). The affected locations are the
penile shaft (most common) and glans penis (4,6). Lymphoma
of the penis can present as a nodule, painless mass, plaques or
ulcers and results in a dysmorphic appearance of the penile shaft.
Painless mass is the most common symptom, followed by the
ulcer (1). When the corpus cavernosum of the penis is involved,
erectile dysfunction and penile swelling can be seen. Radiological
modalities such as CT, MRI and PET CT should be undertaken
for treatment and prognosis. MRI of most penile cancers shows
superficial, hypointense infiltrative soft-tissue masses on T'1- and
T2-weighted imaging (2). After intravenous contrast injection,
lesions enhance homogeneously. In the present case, after an
early consideration of the diagnosis of Peyronie’s disease, the final
diagnosis of NHL of the penis was confirmed by MRI images
(6).

Systemic chemotherapy is the treatment of choice for the second
presentation of lymphoma in the penis. Chemotherapy has the
clear advantage of obtaining good cosmetic and functional results
(1). Radical surgery can also be used, but only after the failure
of other modalities like local radiotherapy, immunotherapy and
combined modalities (3).

In conclusion, the penile malignant tumour and penile lymphoma
are very rare and can be mistaken for other soft-tissue tumours,
and hence it poses a significant differential diagnostic challenge
(2). If the patient diagnosed with squamous cell carcinoma of
the penis, treatment typically consists of radical penectomy (3,8).
Excision biopsy is essential to reach the final diagnosis (7). Other
differential diagnosis includes vasculitis, trauma nad sexually
transmitted disease (1).

MRI plays a vital role in diagnosing penile lymphoma and
assessing the local extent of the disease.
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A Coin Trapped in Meckel's Diverticulum

Meckel Divertikilinde Tutsak Bozuk Para

i Levent CANKORKMAZ

Sivas Cumhuriyet University Faculty of Medicine, Department of Pediatric Surgery, Sivas, Turkey

ABSTRACT

Foreign body ingestion is a common problem among children.
Most foreign bodies that have passed the esophagus will pass
uneventfully through the intestinal tract. Foreign bodies that
remain blocked in the narrower segments of the gastrointestinal
tract require intervention. We herein report the case of a child who
presented with a coin trapped in Meckel’s diverticulum (MD). A
2-year-old boy was brought to our hospital 3 months after ingestion
of coin. Physical examination showed no abdominal tenderness.
Laboratory was normal. The foreign body appeared to be a coin
located in the middle lower quadrant in the abdominal X-ray.
Exploratory laparotomy was performed, and Meckel's diverticulum
was discovered. The coin was detected in Meckel?’s diverticulum
and it wedge resection were performed. After the operation, the
patient had an uneventful recovery and started enteral feeding
within 5 days. Early treatment of ingested foreign bodies in the
gastrointestinal system is important in terms of preventing possible
complications. The determination of the exact location of the coin,
decision for intervention, and management may be difficult in
cases with prolonged lodgment. The diagnosis of MD should be
considered when there is a prolonged lodgment of a foreign body in
the lower quadrant.

Keywords: Meckel, child, ingestion foregien body

oz

Yabanci cisim yutulmasi ¢ocuklar arasinda yaygin bir sorundur.
Ozofagusu gegen yabanct cisimlerin gogu bagursak sisteminden
sorunsuz bir gekilde gececektir. Gastrointestinal sistemin daha dar
segmentlerinde bloke kalan yabanci cisimler miidahale gerekirir.
Burada Meckel divertikiiliinde (MD) sikismis bir bozuk para ile
basvuran ¢ocuk olgusunu sunuyoruz. Iki yasinda erkek cocuk,
bozuk para yutmasindan 3 ay sonra hastanemize getirildi. Fizik
muayenede karin hassasiyeti gériilmedi. Laboratuvar normaldi.
Yabanci cisim, karin grafisinde orta alt kadranda gdriiniiyordu.
Laparotomi yapildi ve paranin MD’si oldugu saptandi ve
divertikiil rezeke edildi. Ameliyattan sonra hasta sorunsuz iyilesti
ve 5 giin icinde oral beslenmeye bagladi. Gastrointestinal sistemde
yutulan yabanci cisimlerin erken tedavisi, olasi komplikasyonlarin
onlenmesi agisindan 6nemlidir. Yabanct cismin uzun siire ayn1 yerde
kaldig: vakalarda cismin tam yerini, miidahale kararini ve yonetimi
belirlemek zor olabilir. Yabanci cismin alt kadranda uzun siire sabit
kaldigt durumunda Meckel divertikiilii akla gelmelidir.

Anahtar Sézciikler: Meckel, cocuk, yabanci cisim yutma

Introduction the stool (1). Foreign bodies blocking in narrower segments of the

gastrointestinal tract (10-20%) require non-surgical interventions,

Foreign body ingestion is a common problem in- children. while approximately <1% require surgical intervention (2).

Most foreign bodies that cross the esophagus pass through the
gastrointestinal tract without any problems. Of foreign bodies 80-  In this case report, a child who were admitted to our hospital with
90% entering the small intestine are excreted spontaneously in  a history of swallowing coin 3 months ago was presented. The
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coin was found to have settled in Meckel’s diverticulum (MD)
during the exploration. To our knowledge, there are few reports
of foreign body stuck in MD in the pediatric literature.

Case Report

A two-year-old boy was admitted to our hospital with a history of
swallowing foreign body (coin) 3 months ago. It was learned that
the patient was under follow-up in an external center for three
months and was referred to our pediatric surgery outpatient clinic
because the coin did not move in the control direct radiographs.

No pathology was detected in the physical examination of the
patient. Abdominal examination did not reveal tenderness or
defense. A radiopaque foreign body (coin) was detected in the
middle lower quadrant of the patient’s standing direct abdominal
X-ray (Figure 1). Laboratory values were evaluated as normal.
Since the history of foreign body ingestion was three months
ago, the family was informed and the surgery was planned. It was
observed that there was no displacement in the control standing
direct abdominal X-ray of the patient who was prepared for the
operation under elective conditions, and that the coin persisted
in the lower abdominal quadrant.

During the exploration under general anesthesia, MD was
detected approximately 50 cm proximal to the ileocecal valve.
When the exploration was continued, the diagnosis was made
by palpating the coin in the diverticulum. The bowel was
repaired by performing wedge resection of MD. Macroscopic

examination of the resected specimen revealed a coin stuck in
MD (Figure 2a, b). The patient, who had an uneventful recovery
after the operation, started oral feeding within 5 days and was

discharged on the 7 day.

Discussion

Foreign body ingestion is a common problem in the pediatric
age group. Early diagnosis and intervention are important
because of possible serious complications of swallowed foreign
bodies such as mucosal erosion, airway obstruction or intestinal
perforation (3). In young children, the time and type of foreign
body ingestion cannot always be determined exactly. Although
Chauvin et al. (4) have argued that enteroscopy or surgery should
be considered for the removal of dangerous foreign objects such
as sharp, pointed or elongated objects, batteries or magnets
that cross the ligament of Treitz, there is no consensus in the
literature. Since the structure of the foreign body is important for
the management of the follow-up, the coin must be distinguished
from the batteries (2). While straight-edged foreign bodies
usually do not cause a serious condition, emergency intervention
is required if the foreign body is a sharp object (3). It is difficult
to make an intervention decision in cases where the foreign body
in the gastrointestinal tract remains in the same localization for
a long time. Daily stool observation and abdominal radiographs
are required to monitor the progression of foreign bodies, such
as coins, that have a lower risk of causing perforation through
the gastrointestinal tract. However, the patient’s family should

Figure 1. Patient’s standing direct abdominal X-ray view showing a coin.
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Figure 2a,b. Coin trapped within Meckel's diverticulum.
Thisstudy was presented as posterat the 6™ World Congress
of Pediatric Surgery — WOFAPS 2019, 1-3 November 2019,
Doha, Qatar.

be aware of the clinical signs of perforation and obstruction in
this period (2).

Meckel’s diverticulum is a remnant of the omphalomesenteric
(vitelline) duct. MD has potential complications such as
intestinal obstruction, gastrointestinal bleeding, or inflammation
of the diverticulum with or without perforation (5). While the
prevalence of MD is between 0.3-2.9% in the general population,
the rate found in autopsy studies is 1.2% (5). In the literature,
there are several case reports of puncture or occlusion of MD
with disc pillars, phytobezoars, fish bones, chicken bones and
needles in children and adults (6-9). In the three case reports of
coin located in MD, which was detected in the English literature
review, two patients were children and one patient was a 25-year-
old woman. An adult patient presented with perforation, while
the 19-month-old patient presented with abdominal pain and
vomiting. Karadeniz Cerit et al. (2) presented their laparoscopic
approach to an asymptomatic 10-year-old patient like our
patient (10,11).

368

In particular, it may be difficult to determine the exact location
of the foreign body, which does not move for a long time, and to
make a follow-up or intervention decision (2). In such cases, it
is not easy to find coins with X-ray images. We think that MD
is a pathology that should be kept in mind, especially in foreign
bodies that do not change their localization for a long time in the
lower quadrant.
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The Golgi Apparatus with the Historical Point of View

Tarihsel Bir Bakis Acisi ile Golgi Apparatusu

® Mukaddes ESREFOGLU

Bezmialem Vakif University Faculty of Medicine, Medicine, Department of Histology, Department of Histology and Embryology, Istanbul,

Turkey

ABSTRACT

Scientists were introduced to the Golgi apparatus (GA) in 1898,
when it was discovered by Camillo Golgi in 1898 as a “cytoplasmic
reticular network”. Researchers heard Camillo Golgi’s name not
only because of the GA, but also because of many definitions such
as Golgi silver impregnation techniques, Golgi type I and II cells,
Golgi cells of the cerebellum, and Golgi tendon organ. In fact,
although the GA beared the name of this scientist, many scientists
did numerous studies on the morphological and functional
properties of this unique organelle before him, simultaneously
with him or after him. Despite the simple technical possibilities of
the old times, the scientists, whom we gratefully commemorated,
obtained magnificent findings about the GA and presented them
to the world of science. In this short article, which was a review, the
following historical developments, starting from the discovery of the
GA, were summarized.

Keywords: Camillo Golgi, Golgi apparatus, discovery, historical

narrative

Discovery of Golgi Apparatus and Historical Developments

The Golgi apparatus (GA), defined as the “post office of the cell”,
was first described in history about 100 years ago by the Italian
doctor and pathologist Camillo Golgi, who was known for his
studies on the nervous system (1844-1926). Professor Golgi was
working at the University of Pavia, the oldest and most respected

university in Italy, founded in 1361. Camillo Golgi and Spanish

oz

Bilim insanlart Golgi apparatusu (GA) ile Camillo Golgi tarafindan
1898 yilinda “sitoplazmik retikiiler bir ag” olarak kesfedildigi
1898 yilinda tanistilar. Aragtirmacilar Camillo Golgi’nin ismini
sadece GA'dan dolay: degil, Golgi giimiis impregnasyon teknikleri,
Golgi tip 1 ve 2 hiicreler, beyincigin Golgi hiicreleri, Golgi tendon
organt gibi pek ¢ok tanimlama ile duydular. Aslinda GA bu bilim
insaninin ismini tastyor olsa da kendisinden 6nce, es zamanli olarak
veya sonra pek ¢ok bilim insani bu benzersiz organelin morfolojik
ve fonksiyonel ozellikleri ile ilgili sayisiz calisma yapular. Eski
zamanlarin basit teknik olanaklarna ragmen minnetle andigimiz
bilim insanlar;, GA ile ilgili muhtesem bulgular elde ederek bilim
diinyasina hediye ettiler. Bu derleme niteligindeki kisa yazida
GA'nin kegfinden baslamak iizere takip eden tarihsel gelismeler

Szetlenmistir.

Anahtar Sézciikler: Camillo Golgi, Golgi apparatus, tarihsel
gelisim

Anatomist Ramén y Cajal (1852-1934) shared the Nobel Prize in
Physiology and Medicine in 1906 for their separate studies on the
anatomy of the nervous system (1). The first award in this field
was given to the German physiologist Emil Adolf von Behring,
who discovered serum therapy in the development of diphtheria
and tetanus vaccines in 1901. Serum therapy was interpreted as
opening a new path in the field of Medical Sciences. Emil Adolf
von Behring went down in history with the sentence that “a
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victorious weapon was placed in the hands of the doctor against
sickness and death” (2).

Camillo Golgi developed a new technique in 1873 that stained
neurons and special cells in the nervous system, thus allowing
them to be marked. This technique was called the ‘black reaction’
because it stained the cell bodies and extensions of the nervous
system black. With his technique, Golgi determined that the
axons he clearly saw formed an uninterrupted network carrying
nerve impulses (1). Today, the scientific writings of Camillo
Golgi, including original drawings, are exhibited in the History
Museum of the University of Pavia. Golgi has studies on various
parts of the brain. However, his studies on the cerebellum,
olfactory bulb, hippocampus and cerebral cortex are particularly
important. For example, Golgi cells, which were named after
him, were identified in the cerebellum (3). While Camillo
Golgi’s work on the nervous system continued, his rival, Santiago
Ramo’'n y Cajal, was also on the rise in the scientific world. Cajal
developed a theory that challenged Golgi. While this theory,
known as the “neuron theory”, was generally supported by
scientists, Golgi’s work was criticized (4). These criticisms did
not deter Camillo Golgi. While examining the spinal ganglia in
1897, he noticed that there was a cytoplasmic network in their
cell bodies, although not in every cell. Later, he detected the
same reticulated structure in the cytoplasm of Purkinje cells of
the genus Tyto alba owl (barn owl) (3). Yet this new and strange
structure was not stained in every cell. Therefore, he shared his
observation with his assistant Emilio Veratti (1872-1967). Emilio
Veratti (5), who described the sarcoplasmic reticulum in 1902,
confirmed its existence by showing this cytoplasmic network in
the 4™ cranial nerve. He made the first official presentation of
this structure, which he described as the “internal reticulated
structure”, on 19 April 1898 at the Pavia Medical-Surgical
Society (6,7). He stated that this newly discovered reticulated
structure consisted of anastomosing ribbon-shaped filamentous
elements, small plates with a clear center that served as the nodal
points of the reticulum, and rounded discs (8). Antonio Pensa
(1874-1970), working in the General Pathology and Histology
laboratory of Golgi in 1899, detected this organelle in the cells
of the adrenal medulla (9). A short time later, 5* year medical
student Adelchi Negri (1876-1912) demonstrated the presence
of a similar structure in thyroid, epididymis, salivary glands, and
ovarian cells besides nerve cells (10). Negri incidentally detected
intraneuronal inclusions while examining rabies-infected brains.
These inclusions are known as "Negri bodies". (8). Meanwhile,
Edoardo Gemelli (1878-1959), one of Golgi’s students, showed
that a similar structure was found in the cells of the pituitary gland
(11). From these observations it became clear that this structure
was probably ubiquitous in eukaryotic cell types. Camillo Golgi
hypothesized that this cytoplasmic network might be related to
secretory function, more broadly to cell nutrition (8). Camillo
Golgi changed the technique defined by Ramén y Cajal in 1903
and developed a new technique (12). With the advantages of
this new technique, he was able to observe the morphology
and localization of the GA during the secretion process in the
mucous glands of the frog stomach. Thus, he found that the
GA was located in the apical cytoplasm above the nucleus (13).
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Camillo Golgi tried to explain the physiological role of the GA
in gastric and intestinal mucous cells (14). Meanwhile, Giuseppe
D’Agata (1927-2011) was investigating this reticular network in
the gastric epithelium (15).

In fact, although the GA was defined by being inspired by
the work of Camillo Golgi, between 1867 and 1887, various
scientists talked about the reticular structures existing in the cell
from time to time before or after Camillo Golgi introduced this
organelle (3,4,16,17). Perhaps these researchers also observed the
GA. Yet all these years the GA was considered almost entirely a
specific subject of the University of Pavia. Camillo Golgi and
his students published more than 70 articles on this organelle.
In these articles, they reported the changes observed in the
GA in various developmental, physiological and pathological
conditions, as well as the wide variety of cell types they observed
(18). Thus, the organelle was found to be highly unstable
and variable. Despite all these studies, the authenticity of this
organelle was questioned by many researchers in the following
years. Scientists defined this structure as an unreal structure that
occured due to fixation or metallic impregnation technique (3).
For example, George Palade and Albert Claude, scientists of the
Rockefeller Institute, who showed similar cytoplasmic structures
20 years later in various cells without applying special staining
methods using 40-55% ethanol, suggested based on these
observations that GA represented one or more myelin figures
that emerged artificially during the preparation of cytological
samples (19). These discussions continued even when the GA
could not be demonstrated with the first electron microscopic
examinations (20). Finally, the GA, which was observed
electron microscopically in the mid-1950s, was accepted as a
real organelle and gained the respect it deserved (3). Taking into
account Palade’s suggestion that phosphate-buffered osmium
tetroxide should be used, Bethesda National Cancer Institute
scientists Albert Dalton and Felix (21) soon demonstrated the
detailed electron microscopic structure of the GA in epididymis
cells. These researchers described the organelle as a structure in
the cytoplasm consisting of folded, smooth-surfaced sacs and
numerous vesicles and vacuoles with the staining technique

developed by Camillo Golgi (21).

For many years, scientists focused on morphology rather than the
function of the GA. It was known almost from the beginning by
light microscopic observations that this organelle developed well
in secreting cells. However, the role of this organelle in secretion
and glycosylation was not elucidated untl the 1960s (22).
Palade suggested that the GA was associated with the vectorial
transport of secretory proteins in exocrine pancreatic cells, and
that vesicular transport also occured between the sacs of this
organelle (23). Fleischer et al. (24), Morre et al. (25), and Neutra
and Leblond (26) emphasized the important role of the GA in
glycoprotein synthesis. The results of the autoradiographic studies
of Godman and Lane showing the uptake of sulfate into the GA
suggested that this organelle had an important role in sulfation
and therefore in glycoprotein biosynthesis (27). Between 1967-
1975, various researchers conducted numerous studies on the
role of the GA in the secretory pathway and vesicular transport
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(28-30). In the 1980s, studies were carried out emphasizing the
importance of mannose-6 phosphate in the exiting of lysosomal
enzymes from the GA and in targeting them (31-34). Between
1981 and 1984, Rothman et al. studied substance transport in
the Golgi sacs (35-37). The COPII protein cover was determined
by Duden et al., Seratini et al., and Waters et al. in 1991, and by
Barlow et al. in 1994 (22).

In parallel with the technological developments, it was possible
to reach detailed information about the location of the GA,
its morphological, functional and pathological features.
Extraordinary new information is being obtained about
morphological and functional properties of the GA with the
discovery of new genes, the development of advanced technology
techniques such as green fluorescent protein based live cell
imaging techniques, dynamic live cell imaging techniques, high
resolution electron microscopy techniques that can create three-
dimensional structure, and correlative microscopy techniques
(CLEM) (38,39). In particular, CLEM provides great advantages
for obtaining new findings about substance trafficking, targeting

and signaling mechanisms in Golgi sacs.
Naming the Golgi Apparatus
The discovery of the detailed morphological features of the GA

with the use of electron microscopes caused this organelle to be
given various names such as “Golgi body”, “Golgi zone”, “Golgi
substance”, and “Golgi net”. In 1910, Carlo Besta named this
organelle “Golgi apparatus” (40), but this name was officially
entered into the scientific literature in 1913, using it in Nusbaum’s

Figure 1. It was drawn by the author, inspired by Camillo
Golgi's own drawings from the works of him on display at
the University of Pavia Museum. 1 A. Nerve cell stained with
black reaction by Camillo Golgi, 1B. First published figure
showing the Golgi apparatus in the spinal ganglion cell,
1C. Golgi apparatus, defined as a reticular network in the
cytoplasm of the spinal ganglion cell, 1D. Golgi apparatus
in nerve cell in mouse cerebral cortex, 1E. Golgi apparatus
in frog gastric mucosa cells (the original of this figure
probably belongs to Emilio Veratti)

article (41). The definition of “Golgi complex” entered the
scientific literature in 1956 with the study of Dalton and Felix
(42). Today, both the names “Golgi apparatus” and “Golgi
complex” are used, but the “Golgi apparatus” is mostly preferred.
Scientists are accustomed to the word “Golgi” not only because
of this organelle, but also because of Golgi’s silver implantation
techniques, Golgi type I and type II cells, Golgi cells in the
cerebellum, and Golgi tendon organ. Especially in recent years,
many new terms have entered the literature in parallel with the
fact that techniques that provide detailed information and three-
dimensional imaging provide new information about the features
of this organelle and its region. These are definitions such as
“Golgi receptor”, “Golgi strip”, “Golgi cluster”, “Golgi skeleton”,
“Golgi sac”, “Golgi tubule”, “Golgi vesicle”, and “Golgi vacuole”
(43). Although Camillo Golgi’s name was mentioned in these
common uses, many researchers do not know who this scientist
actually was, how, where and under what conditions he lived.
This review article was written with respect to Camillo Golgi and
the scientists in his team, who provided the recognition of the
GA, despite the limited possibilities that could not be compared
with today’s technological facilities, and other scientists who
played very important roles in the recognition of the GA with
their research, although their names were not remembered.
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Food Allergy in Children

Cocuklarda Besin Alerjisi

® Ayse GUNES BAYIR, ® Biisra CAN, ® Seyma EKINGEN

Bezmialem Vakif University Faculty of Medicine, Department of Nutrition and Dietetics, Istanbul, Turkey

ABSTRACT

Food allergy, which is defined as an inverse immune response
to food proteins, appears to increase gradually in children as
a result of studies. It affects 6% of children and 3-4% of adults.
The role of breast milk in preventing the development of allergies
in children is controversial. Allergic reactions caused by food
in children cause many symptoms and disorders affecting the
gastrointestinal tract, respiratory tract and skin. These symptoms
occur by immunoglobulin (Ig)E-mediated or non-IgE-mediated
mechanisms. The cornerstone of food allergy treatment is removing
foods from the diet by strict elimination method. Along with the
genetic tendency, environmental factors can eliminate oral tolerance
and cause food allergy. Disease results are affected by the immune
system and trigger allergen properties. Foods that cause food allergies
are a few, mainly milk, eggs, peanuts, nuts, fish and shellfish. In
this review, the level of knowledge about the pathogenesis of the
immunological response about most allergens, which are special
substances in the protein structure found in foods, has been
discussed with studies conducted. Thus, this study will shed light
on identifying new immunotherapeutic approaches to allergens.

Keywords: Food allergy, allergy in children, IgE, allergens, breast
milk

0z

Besin proteinlerine ters bir immiin yanit olarak tanimlanan
besin alerjisi, yapilan calismalarin sonucunda gocuklarda giderek
artugy goriilmektedir. Cocuklarin %G’sin1 ve yetigkinlerin %3-
4inii etkilemektedir. Anne siitiiniin ¢ocuklarda alerji gelisimini
dnlemesindeki rolii ise tartismalidir. Cocuklarda goriilen besin
kaynakli alerjik reaksiyonlar gastrointestinal sistemi, solunum
yollarini ve deriyi etkileyen bircok semptom ve bozukluklara
yol agmaktadir. Bu semptomlar immiinoglobulin  (Ig)E aracili
ve IgE aracili olmayan mekanizmalarla gerceklesmektedir. Besin
alerjisi tedavisinin temel tasi, besinlerin diyetten kat eliminasyon
yontemiyle cikarilmasidir. Genetik egilim ile birlikte cevresel
faktorler de oral tolerans: ortadan kaldirarak besin alerjisi olusmasina
neden olabilmektedir. Hastalik sonuglari, bagsiklik sistemi ve
tetikleyici alerjen 6zelliklerinden etkilenmektedir. Besin alerjilerine
yol acan besinler az sayida olup baglicalarin siit, yumurta, yerfistgy,
findik, balik ve kabuklu deniz iiriinleri olusturmaktadir. Bu
derlemede besinlerde bulunan protein yapisindaki 6zel maddeler
olan alerjenlerin ¢ogu hakkinda immiinolojik yanitin patogenezi
konusunda bilgi diizeyi yapilan calismalarla tarugilmistir. Béylece,
bu calisma ile alerjenlere karst yeni immiinoterapétik yaklagimlarin
belirlenmesine 151k tutulacakeir.
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Introduction

Food allergy in children aged 2-6 years is a health problem
that causes changes in social life and diet, which is seen in
approximately 4% of children and families worldwide (1). Food
allergy, which is defined as an immune response to food proteins,
has become a public health problem as it has been observed to
increase in the society as a result of studies (2). While milk and
egg are the two most common allergen foods, the most third
common allergen food is peanut in Switzerland, wheat in Japan
and Germany, and tree nuts in Spain. Based on this situation, it
can be said that it differs between countries (1).

Today, the cornerstone of food allergy treatment is the strict
elimination of allergen foods from the diet. But; removal of
important nutrients such as fish, milk and eggs, which should
be included in the nutrition of children aged 2-6, may cause
regression in growth-development and nutritional deficiencies in

this age group (3).

Allergic reactions due to allergenic foods cause various disorders
by affecting the skin and respiratory tract, especially the
gastrointestinal system (4). There are 2 types of these reactions
that affect immunoglobulin (Ig)E-mediated and non-IgE-
mediated immune pathways (5). Along with these factors,
genetic and environmental factors that eliminate oral tolerance
also contribute to reactions related to food allergy (4).

What is a Food Allergy?

When exposed to a specific food or food group orally or by
inhalation, the immune response that is not IgE-mediated, that
is IgE-mediated, or that is both, it is called “food allergy” (6).
Any protein in food can potentially affect an allergic reaction.
The “major allergens” most responsible for these reactions are
peanuts, tree nuts, milk, eggs, soy, wheat, shellfish and fish.
The progression of food allergy can be very variable. Many
individuals with food allergies seen in infancy develop tolerance
to these allergenic foods as they get older (7). This situation
depends on factors such as food, age of onset of allergy, severity
of sensitivity and recognition of allergen components. In general,
it is more likely to develop tolerance to allergens in chicken eggs,
cow’s milk, wheat and soybeans. At the same time, tolerance to
allergens such as peanuts, nuts, crustaceans and fish is greater
than to buckwheat.

The results of studies on food allergy show that one-fifth of
the population reacts negatively to foods. In some countries,
it is common in pre-school children and its rate is up to 4-7%
(8). Large-scale epidemiological studies in Japan show that the
incidence of food allergy is 5-10% in infants, 5% in young
children, and 4.5% in school-age children (7). The changing
natural history and disease profile of allergic disease in children
and epigenetic effects that may cause hereditary changes, may
be due to a complex gene-environment interaction in which
the allergenic tendency can be changed or reproduced over
generations (6). The immaturity of the intestinal barrier and
immune system in infants and young children may contribute to
the increased prevalence of allergies in the first few years of life.
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Allergic reactions may result in various forms, ranging from
urticaria to anaphylactic shock, and death (8). Skin reactions are
one of the most common symptoms observed in food allergies.
It occurs in 92% of patients. Respiratory symptoms constitute
33.6% of these symptoms, mucosal symptoms 28%, digestive
symptoms 18.6% and anaphylaxis 10.4% (7).

Food Allergy Mechanisms

In infants and young children, the function of the mucosal barrier,
the components of the intestinal barrier and the immune system
do not fully reach developmental maturity until 4 years of age
(2). Therefore, this maturation may play a role in the incidence of
gastrointestinal tract inflammations and food allergies seen in the
first years of life. Differences in the digestive capacity of gastritis,
including antacid administration, may affect the allergy due to
consumed food proteins (9). Urinary lactulose and mannose
levels are increased in individuals with food allergies compared to
healthy people. All people have low levels of IgE antibodies (10).
Persons susceptible to allergic reactions are more likely to produce
IgE antibodies that are specific to environmental antigens such as
food, dust, and pollen. While an external antigen is digested by
antibodies in normal situations, in case of allergy, macrophages
cannot fully digest the antigen and the unabsorbed part passes
to lymphocytes with RNA-antigen complexity. This complexity
creates a series of reactions within lymphocytes, and as a result
antibodies are produced. The antibodies produced, on the other
hand, reveal clinical allergy symptoms in some special tissues.

Hypersensitivity reactions are classified into four types (10). These
four types of reactions occur independently of each other. The
first three types produce antibody-dependent reactions, while in
the fourth type, T-lymphocytes and macrophages create reaction.
It is involved in asthma and food allergy type 1 reactions. Type 1
reactions are known as anaphylactic (sudden) type sensitivity. In
the immune response, excessive or inappropriate reactions may
occur against the antigen.

Food-specific IgG, IgM, and IgA antibodies are often found to
be low in serum in healthy children without food allergy (4).
Food allergen-specific IgG antibodies increase in the first months
after consuming a food. Even if the individual continues to
consume the food allergen, it often subsides. People with various
inflammatory bowel disorders often have high levels of food-
specific IgG and IgM antibodies. However, there is no evidence
that these antibodies are pathogenic. As a result of cross-linking
of IgE receptors to mast cells and basophils, the primary and
rapid-resulting effect of the allergen is observed in people with
allergies (10). These reactions develop due to cross-linking of
surface IgE receptors and mast cells and secretion of substances
(mediators) in the cell. The most important mediator for the
formation of allergic reactions is histamine.

One of the first developments in the pathogenesis of the allergen
is the capture and delivery of the allergen by the antigen-
containing cells in the airways or intestinal tract mucosal areas
and lymph nodes (11). Specific T-cells for active allergens are
present in the circulation of allergic patients. The classical way

of IgE is to bind to T-cell (12). T cells produce CD40 ligand
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(CD40L) in response to an antigenic stimulus and produce T
helper 2 (Th2) type cytokines, interleukin-4 (IL-4) or IL-13 to

secrete.

Mast cells play a critical role in allergy (11). Triggering of mast
cells and release of previously stored mediators from mast cells
are important factors in causing vasodilation, edema formation,
or bronchoconstriction during an allergic reaction. Basophils
have similar properties to mast cells. It is thought that they often
play a minor role in allergic reactions. In addition, basophils,
like mast cells, respond to stimuli via IgE and it is often accepted
that they are involved in the effector phase at the onset of allergic
reactions.

Food Types That Cause Allergies

In general, food allergy is seen in 58.1% of all patients (7). It is
mostly seen in children under the age of 1, at a rate of 88.1%,
and as the age increases, the rate of food allergy decreases.
Predominant food allergies show differences according to age
groups. For example, in children under the age of 1, chicken eggs
(57.6%) are in the first place, cow’s milk (24.3%) is in the second
place, and wheat is in the third place, while fruit (16.5%) is in
the first place in the 4-6 age group, and in the second place is
wheat. chicken eggs (15.6%) and peanuts (11.6%) take the third
place. In the adult group (220 years), wheat (38%) is in the first
place, fish (13%) is in the second place and crustaceans (10%)
are in the third place.

Many food allergens can cause a reaction when the food is
raw, after it has been cooked or even after it has been digested.
However, some allergens found in fruits and vegetables cause
allergic reactions, especially when these foods are consumed
raw (13). Food allergens can also react in case of inhalation of
allergy-causing proteins. Cross-reactivity can occur when the
allergen in a food has similarity in structure or sequence with a
different food allergen or aeroallergen. The likelihood of cross-
reactive allergens in clinical allergic reactions is highly variable

and depends on the type of food.

Proteins that initiate IgE-mediated immune reactions are food
allergens (14). Members of the Solanaceae family may cause
severe reactions in susceptible individuals. However, with the
exception of eggplant (Solanum melongena L.), food allergies
are identified due to the consumption of bell peppers, potatoes
and tomatoes. On the other hand, some studies explain allergic
reactions to eggplant (15). The incidence of allergic reactions is
mainly due to the histamine content. A large number of other
allergens have been found and some have been found to be heat
stable. However, some allergens are heat sensitive and can be
destroyed by cooking.

Egg Allergy

Chicken eggs are one of the most common foods that cause
allergies in pediatric patients via IgE (16). There are more than
20 glycoproteins in glair. Some of these have been identified
as major allergens: Ovomucoid, ovaalbumin, conalbumin and
lysozyme. Fifty eight children with egg allergy were followed for
a period between 7 and 86 months (all children under 2 years

of age) (17). Thirty-four children (59%) gained tolerance to egg
allergy. Kaplan-Meier curves showed that the overall tolerance
was 50% at 35 months follow-up. This showed that half of
the children were able to tolerate eggs when they were 4 to 4.5
years old. In this process, the best tolerance time was seen as
the third year. After the third year, the tolerance decreased. The
tolerance ratio was inversely proportional to the IgE antibody
concentration in glair. The most common egg allergy symptoms
are skin related symptoms (angioedema, urticaria) in 59%,
gastrointestinal symptoms (diarrhea, vomiting, abdominal pain,
bloody stools) in 21%, eczema in 18%, lower respiratory tract
symptoms in 10% (difficulty in breathing, cough, wheezing) and
upper respiratory tract symptoms (rhinitis, nasal congestion) in

4% (18).
Milk Allergy

Cow’s milk allergy in infants and children is the most common
type of allergy and its prevalence is between 2% and 3% (19).
The protein in cow’s milk causes the body to show an allergic
reaction. Generally, cow’s milk allergy becomes evident before 6
months and appears with various symptoms that regress until 6
years of age. About 80% of children with cow’s milk allergy at the
age of 3 can tolerate the allergy. Children with cow’s milk allergy
are often allergic to more than one milk protein (19). Casein
constitutes 80% of cow’s milk proteins, and whey constitutes the
remaining 20%. Symptoms occur when IgE antibodies bind to
mast cells due to proteins found in cow’s milk, and mast cell
degranulation and release of mediators including histamine. In
addition to symptomssuch as diarrhea and vomiting, anaphylactic
shock may also occur (19). In cases where anaphylactic shock
occurs, it is absolutely necessary to seek help from the emergency
department, as it should be treated with epinephrine. Symptoms
such as flushing of the face, swollen throat, itching, increased
respiratory effort, and narrowing of the airways occur.

Children with cow’s milk allergy may experience vitamin
and mineral deficiencies when starting a dairy-free diet (20).
Therefore; in order to have a balanced and adequate diet, it is
necessary to get help from a dietitian. In particular, vitamin D
has a very important place in bone development in children of
this age group. As a result of eliminating cow’s milk products
from the diet, it may be necessary to take supplements because
there may be a deficiency of vitamins and minerals in milk such
as vitamin D, riboflavin and calcium. It is known that the cow’s
milk allergy type with rapid symptoms is IgE-mediated. Urticaria,
hives, sore throat, angioedema, coughing, vomiting, shortness of
breath and anaphylaxis are the main symptoms (19). Reactions
with slower symptoms are related with non-IgE-mediated cow’s
milk allergy. Its symptoms are diarrhea, hematochezia, colic, and
abdominal cramps.

Peanut Allergy

The rate of peanut allergy in children increased by 0.4% in 1997,
0.8% in 2002, and 1.4% in 2008 compared to the previous years
(21). The reason for this increase is due to problems such as the
extra allergen in the roasted peanut forms, the early exposure to
peanuts when the immune system is not fully mature, and the
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fact that peanuts are not included in the diet. Peanut allergy can
be lifelong, often severe and fatal. The severity and persistence
of allergies also increase over time (22). Factors that can lead
to a fatal outcome include the diagnosis of asthma, a delay in
the administration of epinephrine, and the presence of peanuts
at meals (23). Peanut allergy symptoms usually develop a few
minutes after consuming a small amount of peanuts. These can
affect the skin, cardiovascular, gastrointestinal, genitourinary or
respiratory systems. In fatal cases, progressive upper and lower
respiratory tract symptoms, hypertension, and arrhythmia
typically develop. In one study, 89% of the reactions occur
in the skin, 52% in the respiratory tract, and 34% in the
gastrointestinal tract. There is no known cure for peanut allergy
(24). It is common for children with allergies to accidentally eat
peanuts. If a person with a peanut allergy accidentally consumes
a peanut-containing food, serious allergic reactions develop.
Epinephrine and antihistamines are given to patients as an
emergency treatment plan.

Pollen Allergy

Pollen in the environment is becoming a growing problem for
people with pollen allergies (25). Allergenic pollens are emitted
from anemophile trees. The feeding habits of the bee affect the
plant diversity or weather conditions in a particular region. These
allergenic pollens can be found in all bee products. It is even
known as an important component of honey and can determine
the quality and type of honey. Pollen can enter honey in different
ways. The amount of pollen may differ according to the type
and collection period. Pollen allergens in honey can cause allergic
reactions. However, pollen-induced allergy is rarely seen and can
cause anaphylactic reactions. Climatic and weather conditions,
biological characteristics of plants or environmental conditions
are determinants for pollen abundance (25). Therefore, pollen
concentrations in honey vary from year to year. Often, pollen
concentrations and prolonged pollen season can also increase the
severity of symptoms. Mostly, patients are affected by climate
change (66%) (26).

Oral Allergy Syndrome

Oral allergy syndrome is a form of food allergy due to uncooked
foods, that often causes allergic symptoms limited to the oral
mucosa (27). Most IgE epitopes in foods recognized by patients
with oral allergy syndrome may be the same as pollen allergens
(28). Therefore, pollen allergens may be responsible for the
emergence and maintenance of the oral allergy syndrome. In oral
allergy syndrome, oral pharyngeal symptoms first appear after
consumption of fruits and vegetables (29). Systemic symptoms
can be seen in 8.7% of the patients and anaphylactic shock in
1.7%. Localized oral symptoms such as numbness in the lips or
mouth, itching, tingling and swelling in the lips, tongue, palate,
and pharynx are mostly observed (30). There are various risk
factors for oral allergy syndrome (30). Patients with symptomatic
pollen allergy have a higher risk of oral allergy syndrome than
patients with only pollen sensitivity and who are asymptomatic.
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Allergen distribution is not the same in all parts of the fruit or
vegetable (30). There is much more allergen in the peel of apples
and peaches. In a small-scale study; while 40% of patients with
apple and pear allergy could tolerate the fleshy part of the fruit,
allergy occured when the whole fruit was eaten. Elimination of
known allergenic foods from the diet is usually the first treatment
that comes to mind for oral allergy syndrome (31). Restricting all
other fresh vegetables and fruits in the same plant family or cross-
reacting with the same pollen is also considered unnecessary.

Wheat Allergy

One of the most common childhood food allergies is wheat
allergy, affecting 0.4% of children (32). Wheat contains four
classes of allergenic proteins (33). These are albumins, globulins,
gliadin, and glutenins. Gliadin and glutenin make up 85% of
wheat protein (34). Symptoms due to IgE-mediated reactions
may develop, usually 2 hours after consuming wheat. As a result of
digesting the proteins in wheat, bronchial obstruction, urticaria,
angioedema, nausea, abdominal pain or systemic anaphylaxis
may occur. It is known that the prognosis of IgE-mediated wheat
allergy in children is good. Patients with anaphylaxis before the
age of 3 and patients with high wheat-specific IgE antibodies
seem to be at risk of being more persistent (1). Since it is not
necessary to limit the consumption of foods containing barley
and rye in the treatment of wheat allergy, it is essential to avoid
foods containing wheat, which will be less restricted in wheat
allergy than in celiac disease (35). Celiac disease is a lifelong food
allergy that is not associated with IgE (36). It is mostly seen in
children aged 6-12 years. Besides wheat; there is also sensitivity
to gluten in barley and rye. As a result of the toxic effect of gluten
in the intestines, the digestive and absorption activities of the
intestines are impaired. Diarrhea, frequent defecation, swelling
in the abdomen, malnutrition, and as a result, developmental
delay occur. The disease is diagnosed by small intestinal mucosal
biopsy, blood and stool tests. The treatment of Celiac disease is
still not found today. A gluten-free diet should be applied as an
elimination diet. Parents should have their child’s allergy status
checked regularly. Most likely, children will recover from this
allergy and may no longer need an elimination diet, a gluten-free
diet.

Seafood Allergy

More than one-third of children today show an allergic reaction to
fish species (37). A retrospective study among 2999 children with
food allergies in a clinic in Australia showed a 5.6% prevalence of
fish allergy (38). Tuna and salmon were the most common fish
species causing allergy. Another study conducted in Singapore
confirmed that 13% of 227 children with food sensitivities had
a significant sensitivity to fish. Interestingly, it was observed for
the first time in Asian societies that fish consumption started
very early, at about 7 months (37). Although heat is thought
to increase the allergenicity of some fish allergens, commercial
heating procedures used in producing canned fish appear to have
a different effect on fish proteins (38). A recent descriptive study
from Australia showed that more than 20% of children allergic
to tuna and salmon could tolerate canned fish.
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Breast Milk and Food Allergy

Due to the increasing rates of allergic disease in developed
countries, there is interest in the potential effects of breast milk
in modulating immune responses (39). There are different
mechanical ways that breast milk can protect against allergic
disease. Breast milk contains bioactive factors, regulatory
cytokine converting growth factor-f (TGF-f), secretory IgA
antibodies and innate immune receptor soluble CD14 (sCD14).
TGEF-B in breast milk is required for the initiation of IgA
production in newborn infants and induces mucosal tolerance
to allergens. There are controversial results about the role of
infants’ consumption of breast milk in the prevention of allergy
development (40). This is because there are differences in the
composition of breast milk. For example; it is thought that high
IgA and TGF-P levels in breast milk provide protection against
the development of allergic diseases in some studies, while there
is no significant relationship between breast milk TGF-f3 and
atopic risk in others. Breast milk contains various cytokines and
chemokines such as TGF-IL, IL-10, IL-4, RANTES, and IL-8
that are involved in allergic reactions (41). A few of these factors
differ between allergic and non-allergic mothers. While high
IgE levels were detected with breastfeeding in the children of
mothers with high IgE levels, low antibody levels were observed
in children of mothers with low IgE levels (41).

Diagnostic Methods of Food Allergy

Diagnosing food allergies allows knowing which mechanism is
involved and identifying potential food triggers (42). Clinical
history, skin tests, or serum-specific IgE tests alone or in
combination give results between 50% and 100% (43). The first
line tests to assess IgE sensitivity for food allergens are; in vivo
skin tests and serum-specific IgE tests, but these tests or patient
history cannot always accurately diagnose food allergy (44).
Endoscopy and biopsy are required to diagnose some clinical
findings such as food-borne enteropathies.

Specific IgE: Skin Tests and In Vitro Test

Itis performed to determine sensitivity to suspected food allergens
and to evaluate cross-sensitivity to the relevant food (45). Serum
specific IgE or skin prick tests, although not standardized, are
cited as scientifically valid tests. Detailed clinical history should
guide the selection of tests (46). Skin tests should only be
performed by trained healthcare professionals who can interpret
results and manage potential adverse reactions. These tests are
performed on the forearm or upper back. While performing
and interpreting skin tests, there are variables that should be
considered such as age, gender, test site and timing. While these
tests show high performance in allergens such as eggs, milk, fish,
shrimp, nuts, peanuts, they do not have high performance in
allergens such as soy and wheat (47). Placebo (single/double)
studies can be conducted on difficulties occurring after oral
food consumption (48). Especially; the blinded placebo test is
considered the gold standard for the diagnosis of food allergy.
The double-blind placebo-controlled food challenge is more

difficult due to difficulty in sourcing and time consuming (42).

In patients with suspected psychological symptoms or atopic
eczema, the double-blind placebo-controlled test outperforms
the oral nutritional challenge comparison. Certain portions
of the food protein recognized by the IgE antibody have been
identified for some food allergens (2). In molecular or serological
diagnostic tests, specific IgE antibodies can be measured against
individual allergenic molecules from foods that have the potential
to improve the specificity of the serum IgE test and the specificity
of the selected food (49). This can be performed in single test
formats or in a micropattern to test multiple purified allergens
at the same time. There are a number of tests whose accuracy
has not been fully proven in food allergy (50). These tests are
kinesiology, iridology, bioresonance, hair analysis, cytotoxic test,
IgE and IgG4 determination. Since these tests have not been
confirmed so far, their use in the diagnosis of food allergy is not
recommended.

Conclusion

Food allergy is now recognized as a problem worldwide, especially
in children, and is increasing like other atopic disorders. In
recent years, much attention has been paid to research on food
allergy. Food allergens cause both acute and chronic diseases and
may cause some negative effects on quality of life. Depending
on the severity of the allergic reaction, the result can be fatal.
Clinical studies have caused changes to be made in early
nutrition guidelines for the prevention of food allergy. More
information needs to be learned about the immune mechanisms
of oral tolerance. New diagnostic tools can be developed to
more accurately identify food allergens. In general, clinical trials
of potential therapy in children are being conducted. Whether
these treatments will cause only short-term desensitization or
long-term tolerance is under investigation, and these studies may
provide a better understanding of tolerance mechanisms. More
specific diagnostic tests and more effective forms of treatment are
still needed in this area.
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