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The Middle Black Sea Journal of Health Science, which is international journal, is published 

by Ordu University Institute of Health Sciences on behalf of the Middle Black Sea 

Universities Collaboration Platform 

Aims and Scope 

Middle Black Sea Journal of Health Science is an international journal that publishes original 

clinical and scientific research. Middle Black Sea Journal of Health Science, published by 

Ordu University, publishes basic innovations in health education, case reports, reviews, 

letters to the editor, case reports and research articles. 

The aim of the journal is to contribute to the international literature with clinical and 

experimental research articles, case reports, reviews and letters to the editor in the field of 

health sciences. 

The target audience of the journal is all scientists working in the field of health, graduate 

students and researchers in this field. 

Middle Black Sea Journal of Health Science is an open access, independent and impartial, 

international journal based on double-blind peer-reviewed principles. 

The publication language of the journal is English. The journal is published every three 

months, in February, May, August and November, and four volumes are completed.  

Middle Black Sea Journal of Health Science - adheres to the standards of publication ethics 

in health science research, Higher Education Council's Scientific Research and Publication 

Ethics Directive, Committee on Publication Ethics (COPE), Directory of Open Access 

Journals (DOAJ), Open Access Scholarly Publishers It also adopts the ethical publishing 

principles published by the Association (OASPA) and the World Association of Medical 

Editors (WAME). 

No fee is charged from the authors for the evaluation and publication of the article. 

Publication Ethics Statement 

Middle Black Sea Journal of Health Science - adheres to the standards of publication ethics 

in health science researches, Higher Education Council's Scientific Research and Publication 

Ethics Directive, Committee on Publication Ethics (COPE), Directory of Open Access 

Journals (DOAJ), Open Access Scholarly Publishers It also adopts the ethical publishing 

principles published by the Association (OASPA) and the World Association of Medical 

Editors (WAME); The address for the principles expressed under the Principles of 

Transparency and Best Practice in Scholarly Publishing is given below. 
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https://publicationethics.org/resources/guidelines-new/principles-transparency-and-best-

practice-scholarly-publishing 

Submitted research is original, has not been published before and should not be in the 

evaluation process of another journal. Each article is double blinded by one of the editors 

and at least two referees. Plagiarism, duplication, fraudulent authorship / denied authorship, 

research / data fabrication, article slicing, slicing publishing, copyright infringement and 

concealing conflict of interest are considered unethical behavior. 

All articles that do not comply with ethical standards are removed from publication even if 

they are accepted. This situation is valid for articles containing possible irregularities and 

inconveniences detected after publication. 

Research Ethics 

• The authors are responsible for the compliance of the articles with the ethical rules. 

• Ethical standards of the Declaration of Helsinki must be followed in human studies. 

• Attention should be paid to ethical principles in designing, reviewing and conducting the 

research. 

• The research team and the participants should be fully informed about the purpose of the 

research, the participation rules and, if any, the risks involved. 

• Confidentiality of the information and answers given by the research participants should 

be ensured. Research should be designed in a way that preserves the autonomy and dignity 

of its participants. 

• Participants in the research should take part in the research voluntarily and should not be 

under any coercion. 

• The research should be planned in a way that does not put the participants at risk. 

• Be clear about research independence; If there is a conflict of interest, it should be 

indicated. 

• In experimental studies, written informed consent must be obtained from the participants 

who decide to participate in the research. The legal guardian's consent must be obtained for 

children, those under guardianship and those with confirmed mental illness. 

• If the study is to be carried out in an institution or organization, the necessary approval 

should be obtained from this institution or organization. 
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• In studies with a human element, it should be stated in the "method" section that "informed 

consent" was obtained from the participants and the ethics committee approval was obtained 

from the institution where the study was conducted. 

Authors' Responsibility 

The authors are responsible for the compliance of the articles with scientific and ethical rules. 

The author should provide assurance that the article is original, has not been published 

elsewhere, and is not being reviewed for publication elsewhere, in another language. 

Copyright laws and treaties in practice must be observed. Corresponding materials (eg 

tables, figures or large quotations) should be used with necessary permissions and 

acknowledgments. Work or sources of other authors, contributors should be appropriately 

used and cited in references. 

All authors should have a direct contribution in academic and scientific terms in the 

submitted article, accordingly, the "author" is someone who contributes to the 

conceptualization and design of a published research, obtaining, analyzing or interpreting 

data, writing the article or reviewing it critically in terms of content. Other conditions for 

being an author are planning or executing and / or revising the work in the article. 

Funding, data collection, or general supervision of the research group alone does not provide 

authorship rights. All individuals designated as authors must meet all the criteria listed, and 

any individual who meets the above criteria can be shown as an author. The name order of 

the authors should be a joint decision. All authors must indicate the author order signed on 

the  

Copyright Agreement Form. 

All individuals who do not meet the sufficient criteria for authorship but contributed to the 

study should be listed in the "thank you" section. Examples of these are people who only 

provide technical support, help with writing or just provide general support, financial and 

material support. 

All authors must declare financial relationships, conflicts of interest and competition of 

interest that have the potential to affect the results of the research or scientific evaluation. If 

writer detects a significant error or inaccuracy in his published manuscript, he / she bears the 

responsibility to immediately contact and cooperate with the editor for correction or 

retraction of these inaccuracies.                                                               

Editor and Referee Responsibilities 
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The editor-in-chief evaluates the articles regardless of the authors' ethnicity, gender, sexual 

orientation, nationality, religious belief, and political philosophy. It ensures that the articles 

submitted for publication go through a fair double-blind peer review. It guarantees that all  

information about the submitted articles will remain confidential until the article is 

published. The editor-in-chief is responsible for the overall quality of the content and 

publication. It should publish an error page or make a correction when necessary. 

Editor in Chief; It does not allow any conflict of interest between authors, editors and 

referees. It has full authority to appoint a referee and is responsible for making the final 

decision on the articles to be published in the journal. 

Reviewers should not have conflicts of interest with the authors and / or financial supporters 

of the research. They should reach an impartial judgment as a result of their evaluation. They 

must ensure that all information regarding submitted articles is kept confidential and report 

to the editor if they notice any copyright infringement or plagiarism on the part of the author. 

In cases where the subject of the article is not his area of expertise or cannot return on time, 

the referee should inform the editor of this situation and state that he cannot be a referee. 

Referees and editorial board members cannot discuss articles with other people. Care should 

be taken to keep the identity of the referees anonymous. In some cases, with the decision of 

the editor, the relevant referees' comments on the article may be sent to other referees who 

interpret the same article. 

Publication Policy 

Authors undertake that their publications are created in accordance with all universal ethical 

rules and research is accepted accordingly. 

Authors are responsible for all statements in their work. Submitted studies should be 

prepared in line with the journal's writing rules. Studies that do not comply with the spelling 

rules are rejected or sent back to the authors for correction. 

The journal has the right to make corrections in the accepted works without changing the 

content and meaning. 

The journal accepts the research provided that it has not been published in another journal 

or publication. 

All authors should indicate their relationships with individuals or organizations that may 

have conflicts of interest. Support received for the study, if any, should be stated in detail. 

Conflicts of interest should also be indicated on the title page. 
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In the management and publication processes of the journal, attention is paid to the 

publishing principles of "International Committee of Medical Journal Editors (ICMJE)" and 

"Committee on Publication Ethics (COPE)". 

Evaluation process 

-Only articles uploaded to the journal's system are evaluated. Studies sent via e-mail are not 

considered. 

- All submitted studies go through pre-evaluation, language editor, statistical editor and 

referee evaluation processes. The evaluation process is carried out by the editor of the 

journal. 

Pre-Evaluation Process 

After the article is uploaded to the journal, the pre-evaluation process begins. At this stage, 

the editor examines the article in terms of content, form, purpose and scope of the journal. 

As a result of this thinning 

• Decides that the work is not suitable for the journal and declines the work. 

• Resend the work to the responsible author for corrections. 

• The study sends to the language editor and can request a correction. 

• The study is evaluated by sending it to a statistics advisor. After this evaluation, the author 

may ask for a correction. 

• Can direct the article to the referees and initiate the referee evaluation process. 

Referee Evaluation Process 

All articles in the journal are double-blind peer-reviewed. In order to ensure the impartial 

evaluation process, each article is evaluated by at least two independent referees who are 

experts in their fields. If there is no consensus among the referees, the article is evaluated by 

the third referee. The editor in chief makes the final decision in the decision-making process 

of all articles. 

 

Revision 

Authors should mark the changes they made in the main text in color while submitting the 

article revision files. The responses to the referees should be specified in a separate Word 

file. Revised articles should be submitted to the journal within one month following the 

decision letter. If the revised version of the article is not uploaded within the specified time, 
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the revision option can be canceled. If the authors need additional time for revision, they 

must submit their publication requests to the journal before the end of one month. 

Articles accepted for publication are checked again for grammar, punctuation and format. 

Accepted articles are edited in accordance with the journal's publication format and the final 

version is sent to the responsible author in pdf format before publication, and approval is 

obtained for publication. Authors should review the article and approve for publication. If 

the article requires any correction other than the publication format, the request for correction 

is notified to the editor at ulkukaraman44@hotmail.com. Requests for correction are 

evaluated by the editor and notified to the responsible author. Articles that are not approved 

by the corresponding author are not published. 

Plagiarism 

The similarity rate of the articles should be made over iThenticate and should be at most 

20%, excluding the "References" section. 

The journal is published online only. 

The journal is free and does not require any publication fee from researchers. 

GENERAL RULES 

Middle Black Sea Journal of Health Science publishes experimental and observational 

research articles, clinical reviews, case reports and review articles on health science. 

Manuscripts must be submitted online at https://dergipark.org.tr/en/login  

All submissions must be accompanied by a signed statement of scientific contributions and 

responsibilities of all authors and a statement declaring the absence of conflict of interests.  

Any institution, organization, pharmaceutical or medical company providing any financial 

or material support, in whole or in part, must be disclosed in a footnote. Manuscripts must 

be prepared in accordance with ICMJE-Recommendations for the Conduct, Reporting, 

Editing and Publication of Scholarly Work in Medical Journals (updated in December 2013 

- http://www.icmje.org/icmje-recommendations.pdf). 

An approval of research protocols by an ethical committee in accordance with international 

agreements (Helsinki Declaration of 1975, revised 2002 - available at 

http://www.vma.net/e/policy/b3.htm, “Guide for the care and use of laboratory animals - 

www.nap.edu/catalog/5140.html/) is required for experimental, clinical and drug studies. A 

form stating that the patients have been informed about the study and consents have been 

obtained from the patients is also required for experimental, clinical and drug studies. All 

https://dergipark.org.tr/en/login
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submissions must be accompanied by a letter that states that all authors have approved the 

publication of the paper in the Middle Black Sea Journal of Health Science. 

Submission of the studies requiring ethical committee decision must be accompanied by a 

copy of the submission to the ethical committee. 

SUBMISSION POLICY 

Submission of a paper to Middle Black Sea Journal of Health Science is understood to imply 

that it deals with original material not previously published and is not being considered for 

publication elsewhere. Manuscripts submitted under multiple authorships are reviewed on 

the assumption that all listed Authors concur with the submission and that a copy of the final 

manuscript has been approved by all Authors. After acceptation of an article, it should not 

be published elsewhere in the same form, in either the same or another language, without the 

written consent of the Editors and Publisher.  

If excerpts from other copyrighted works are included, the Author(s) must obtain written 

permission from the copyright owners and credit the source(s) in the article.  

The layout and style should adhere strictly to the instructions. No revisions or updates will 

be incorporated after the article has been accepted and sent to the Publisher (unless approved 

by the Editors). 

SUBMISSION PROCEDURE 

The Middle Black Sea Journal of Health Science welcomes submitted manuscripts online at 

http://dergipark.gov.tr/login Manuscripts submitted online are received on the day of 

submission and quickly assigned to reviewers. Through individual Author Centers on this 

website, authors can view the status of their manuscripts as they progress through the review 

process. Notification of the disposition of each manuscript will be sent by e-mail to the 

corresponding author on the day of decision. 

To establish your account for online submission, go to http://dergipark.gov.tr/register/ 

Authors are encouraged to check for an existing account. If you are submitting for the first 

time, and you do not have an existing account, then you must create a new account. If you 

are unsure about whether or not you have an account, or have forgotten your password, enter 

your e-mail address into the Password Help section on the log-in page. If you do not have  

an account, click on the Create Account link on the top right of the log-in page. You then 

will be able to submit and monitor the progress of your manuscripts. Once you have logged 
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in, you will be presented with the Main Menu and a link to your Author Centre. Submit your 

manuscript from the Author Centre. At the end of a successful submission and you will  

receive an e-mail confirming that the manuscript has been received by the journal. If this 

does not happen, please send an e-mail to ulkukaraman44@hotmail.com 

To submit your manuscript online, please prepare the text and illustrations according to the 

instructions listed below. You may enter and exit the manuscript submission process at the 

completion of each step. After submission of the manuscript, however, you will not be able 

to edit it. 

Web submission is required- instructions are available for downloading on the website 

https://dergipark.org.tr/en/pub/mbsjohs/writing-rules  

COPYRIGHT TRANSFER AGREEMENT 

A signed COPYRIGHT RELEASE FORM by all authors of the manuscript should be sent 

during manuscript submission. 

http://mbsjohs.odu.edu.tr/files/copyright_transfer_form_1.pdf  

 Middle Black Sea Journal of Health Science 

Editorial Office 

Ordu University, Institute of Health Sciences 

Cumhuriyet Campus 

52200, Ordu, TURKEY 

Tel: +90 (452) 226 52 14-5234 

Fax: +90 (452) 226 52 28 

E-mail: ulkukaraman44@hotmail.com 

Authors should write their information exactly (Full address, telephone and fax numbers, e-

mail address).  

PREPARING ELECTRONIC MANUSCRIPTS 

In the writing of words for the studies, "Oxford English Dictionary (https://www.oed.com)" 

should be taken as a reference. The symbols of the units used in the text should be given 

according to the http://www.bipm.org/en/si/  

Author should submit manuscript in both ways as explain in below: 

1- The text must be single-spaced, 12-point font (except with URL addresses); and all 

illustrations, figures, and tables must be placed within the text at the appropriate points, 

rather than at the end. 

https://dergipark.org.tr/en/pub/mbsjohs/writing-rules
http://mbsjohs.odu.edu.tr/files/copyright_transfer_form_1.pdf
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2- Files you need to add:  

Title Page,  

Full Text,  

Tables,  

Figures,  

Images,  

Copyright Form, 

Similarity Report (Similarity should be at most 20%.). 

Cover Letter  

Ethics Committee Approval. 

 

3- Please insert all attachments that are tables, figures and graphics into the text file in 

appropriate place. 

 

When mentioning parasites, bacteria, virus and fungi in the main text and references, the 

genus and species names must be italicized, and the genus name must be written with an 

initial capital letter. 

Abbreviations should be expanded at first mention and used consistently thereafter. 

Graphic files: Each figure should be a separate file. 

All figure files must be submitted in sufficiently high resolution. 

Electronic submission of articles via the Web 

http://dergipark.gov.tr/mbsjohs 

Full instructions for uploading data and files etc. are given on the website when submitting 

a manuscript. It is the responsibility of the Authors to create the proper files as instructed 

above for the electronically submitted manuscript. The editorial office cannot make 

conversions beyond the supported file types. 

ORGANIZATION OF THE ARTICLE 

Manuscripts should be prepared electronically using "Time News Roman" font, formatted 

according to A4 page size, single-spaced from beginning to end, 2.5 cm margins on all sides 

and 12-point font. Words should not be hyphenated to fit on a line. Pages should be 

numbered. 
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Title page: A separate title page should be submitted with all submissions and this page 

should include: 

The title page should include full and short title English. 

Meeting and congress presentations of the manuscript must be stated, if any. 

Name(s), affiliations, highest academic degree(s) and ORCID ID’s of the author(s), 

Example: Ulku Karaman1, Yeliz Kasko Arici2, Cemil Colak3 

1Institution of the first author, e -mail, orcid no 

2Second Author's Institution, e -mail, orcid no 

3Third Author's Institution, e -mail, orcid no 

Name, address, telephone (including the mobile phone number) and fax numbers, and email 

address of the corresponding author, 

 

Ethics Committee Approval: Ethics committee approval was received for this study from 

………. Clinical Research Ethics Committee of ……………… University (No………….). 

Author Contributions: Concept: ……….., Design: ……….., Literature 

search:………….... Data Collection and Processing: ………………..., Analysis and 

Interpretation:………………, Writing - …………………….  

Acknowledgements: 

Conflict of Interest:  

Financial Disclosure:  

Note: Kongress participation…………….. 

 

In the article sent, the sections that should be below are listed. 

1. Abstract, 2. Keywords, 3. Introduction, 4. Methods, 5. Results, 6. Discussion, 7. 

Conclusion, 8. References, Tables and Figures sections. 

1. Abstract Page: The first page should include abstracts written English, and key words. 

The abstract of Original Articles should be structured with subheadings (Objective, Methods, 

Results, and Conclusion) (average 200-400 word). 

2. Keywords: Provide at least 3-6 keywords and avoiding general and plural terms and 

multiple concepts. These keywords will be used for indexing purposes. Key words in should 

follow the abstract. Please select keywords in Turkish Science Terms 

(http://www.bilimterimleri.com). 
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3. Introduction: The objectives of the research should be clearly stated in this section. 

Relevant background information and recent published studies should be described 

concisely and be cited appropriately. 

4. Methods: This section should contain all the details necessary to reproduce the 

experiments. Avoid re-describing methods already published; only relevant modifications 

should be included in the text. Experimental subjects when human subjects are used, 

manuscripts must be accompanied by a statement that the experiments were undertaken with 

the understanding and written consent of each subject. 

When experimental animals are used, the methods section must clearly indicate that adequate 

measures were taken to minimize pain or discomfort. 

5 Results: These sections should present the results and interpret them in a clear and concise 

manner. Results should usually be presented descriptively and be supplemented by figures.  

6. Discussion: Extensive citations and discussion of published literature should be being 

used. 

7. Conclusion: In this section, the results obtained from the article should be written. 

8. Literature references: 

Care should be taken to cite Turkey-based studies and journal of national during the granting 

of resources (www.atifdizini.com). 

References should be listed according to the order of appearance in the text, and "in 

parentheses" should be indicated in the relevant places. References should be written 
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Abstract  

Objective: Every woman wants to have a healthy pregnancy and have a healthy baby, but it brings 

important risks. Risky pregnancies are with many different dimensions that negatively affect 

maternal and infant health. The aim of this study is to determine the frequency of risk factors leading 

to risky pregnancies which are important for public health, to reveal the reasons and to offer 

solutions.  

Methods: This is a cross – sectional study of 409 married women who applied to the hospital for 

prenatal care. A questionnaire prepared by the researchers was used for data collection by face-to-

face interview technique. Percentage, mean, and chi-square test were used to evaluate the data. 

Results: Although pregnancy is a physiological process, 67.7% of the pregnant women had at least 

one risk factor and 27.6% had more than one risk factor. Risk factors such as having caesarean 

section, having four or more pregnancies, being 35 and over age, unwanted pregnancy status and 

having less than two years between the last two pregnancies were found to be the most common 

risk factors seen in pregnant women. 

Conclusion: Because risky pregnancies are an important public health problem and most of them 

are preventable; preconceptional care should be expanded to control the mother and baby before 

threatening their health. 

Keywords: Risk factors, pregnancy, risky pregnancy, Turkey 
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INTRODUCTION  

Every woman wants to have a healthy 

pregnancy and have a healthy baby. Pregnancy 

is a physiological condition, but it brings 

important risks. Risky pregnancies are defined 

as high-risk pregnancies with many different 

dimensions that negatively affect maternal and 

infant health (1). The conditions that the mother 

and babies’ life is in high risk are defined as 

high-risk pregnancies (2). 

Risk is the probability of occurrence of 

undesirable conditions with the presence of one 

or more risk factors, while “risk for pregnancy” 

is the possibility of some pre-existing or 

possible complications that may occur during 

pregnancy (3). 

According to the Turkey Demographic and 

Health Survey (TDHS-2018) report; 65.70% of 

pregnancies occurred in Turkey in the past five 

years, had at least one risk factor, and the order 

of frequency of the most common risk factors 

were birth interval (less than 24 months), age of 

mother (above 34 or below 18) and number of 

pregnancies (more than three) (4). 

Risky pregnancies may develop due to a 

woman's existing health problem or may occur 

due to pregnancy-related reasons. Close 

monitoring and care are needed to reduce the 

negative effects of risky pregnancies on 

maternal and child health. Care before and 

during pregnancy reduces risky pregnancies 

and ensures that the mother and the baby have 

a healthy pregnancy and delivery process in a 

healthy way (2). 

There are many risk factors that cause risky 

pregnancies. These factors can be analysed 

under four headings. These are (2, 6):1. Risks 

existing before pregnancy, 2. Mother's existing 

diseases, 3. Risks during pregnancy, 4. Risks 

arising from the baby. 

It is the duty and responsibility of primary 

health care services to diagnose the risk factors 

in pregnancy at the earliest stage, to prevent the 

damages caused by the risks and to protect the 

health of mother and baby. For this purpose, the 

services carried out in our country are known as 

prenatal care (PC) services and midwives have 

important duties in carrying out this service (5). 

The PC provided to pregnant women by the 

Ministry of Health consists of four follow-ups. 

First one of this follow-ups is carried out before 

the first 14 weeks of pregnancy, the second 

between 18-24 weeks, third follow-up between 

28-32 weeks and final follow-up at between 36-

38 weeks (6). According to the results of 

Turkey Demographic and Health Survey 

(TDHS-2018); the rate of women receiving PC 

at least once during pregnancy was 90.30%, the 

rate of women receiving four times of PC was 

88.90% in Turkey (4).   

It is accepted that the most important way of 

reducing risky pregnancies is preconceptional 

care (7, 8). Preconceptional care is a preventive 

health service aimed to protecting maternal and 

child health which was introduced in 1980s. 
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The aim of preconceptional care is to determine 

risky pregnancies in the early period and to take 

necessary precautions. In short, primary 

prevention is to prevent maternal and infant 

mortality by reducing the factors that will 

adversely affect maternal and child health (9). 

The Ministry of Health has established 

“Risky Pregnant Units” in Community Health 

Centers to perform prenatal care of risky 

pregnant women identified in primary health 

care facilities. This unit evaluates risky 

pregnant women by visiting them at home (10). 

As the outcome of high-risk pregnancies cannot 

be predicted, follow-up should be performed by 

specialist physicians (perinatology or 

gynaecology) in tertiary health care institutions 

and if necessary, the patients should be 

hospitalized (2). 

Very few scientific studies have been 

conducted in Turkey about risky pregnancies. 

This research completes this deficiency for our 

country. It also provides a current, cultural, and 

regional perspective on risky pregnancies in 

terms of world literature. 

The aim of this study is to determine the 

frequency of risk factors leading to risky 

pregnancies which are very important for public 

health, to reveal the reasons and to offer 

solutions. 

METHODS 

This is a cross-sectional study conducted on 

409 married volunteer pregnant women who 

applied to the hospital for prenatal care. All 

married pregnant women who applied to 

Gümüşhane State Hospital and Samsun 

Training and Research Hospital between 

01.11.2018-31.12.2018 and who accepted to 

participate in the study were included in the 

study and a sample was not selected. Before 

starting the research, the ethics committee 

approval dated 30.10.2018 and numbered 

2018/8 was obtained from Gümüşhane 

University Scientific Research and Publication 

Ethics Committee and all procedures were 

applied in conformity with the Declaration of 

Helsinki. All participants provided their 

informed consent. 

Data collection 

A questionnaire prepared by the researchers 

was used for data collection. The research data 

were obtained by the researchers by filling in 

the “pregnant questionnaire” to pregnant 

women by face-to-face interview technique. 

Before filling out the questionnaire, pregnant 

women who accepted to take part in the 

research were informed about the purpose of 

the study. 

Statistical Analysis  

Percentage, mean, and chi-square test were 

used to evaluate the data. P value ≤0.050 (95% 

confidence interval) was considered significant. 

Risk groups were determined according to the 

literature.  

RESULTS 

It was found that 75.3% of the 409 pregnant 

women included in the research group were in 
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the 18-34 age range, 75.7% were housewives 

and 29.8% had primary and lower education 

levels. 

When the current risk analysis of pregnant 

women was considered; it was found that 

32.3% of pregnant women did not have any risk 

factors, 67.7% had at least one risk factor and 

27.6% had more than one risk factor. 

When the risk factors in pregnant women 

were examined; having undergone caesarean 

section (38.1%), having four or more 

pregnancies (30.6%), those who were 35 years 

old and above (23.2%), unwanted pregnancy 

status (23.2%), and less than two years between 

the last two pregnancies (20.30%) were the 

most common risk factors in pregnant women 

respectively (Table 1). 

 

Table 1: Risk factors determined in pregnant women participating in the study (n = 409) 

Risk Factors Number (%*) 

Pregnant women with at least one risk factor 277 (67.70) 

Pregnant women with multiple risk factors 144 (35.20) 

Having undergone caesarean section 153 (37.40) 

Having 4+ pregnancy 125 (30.60) 

Age of the pregnant woman (over 35+ and under 18) 106 (25.90) 

Unwanted pregnancy 95 (23.20) 

Less than two years between the last two pregnancies 83 (20.30) 

Having a baby below 2500 grams at the last birth 47 (11.50) 

Cigarette, alcohol, or other substance abuse 35 (8.60) 

Having a baby more than 4500 grams in the last birth 33 (8.10) 

Hypertension 29 (7.10) 

Premature birth in previous pregnancies (22-37 weeks) 28 (6.80) 

Multiple pregnancy 21 (5.10) 

Abnormalities of placenta 18 (4.40) 

3 or more consecutive spontaneous abortions 14 (3.40) 

Anaemia 14 (3.40) 

Urinary tract infection 12 (2.90) 

Diabetes (Insulin dependent) 9 (2.20) 

Trauma (such as falls, accidents) 9 (2.20) 

Termination of previous pregnancy with stillbirth 8 (2.00) 

Blood (Rh) mismatch 8 (2.00) 

Having a febrile rash disease 7 (1.70) 

Pregnancy toxaemia (preeclampsia, eclampsia) history 6 (1.50) 

History of giving birth to a baby with anomaly 5 (1.20) 

Pelvic mass 2 (0.50) 

                                                         * Rate among risky pregnancies 
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When the distribution of risky pregnancies 

in the research group according to age groups 

was examined; risky pregnancies were found to 

be the highest in the 35 and above age group, 

secondly in the 15-19 age group, increasing 

after the age of 20 and the difference between

 the groups was significant (p <0.010) (Table 

2). 

When the distribution of risky pregnancies 

according to education groups was examined; it 

was found that risky pregnancies were 

inversely proportional to education level and 

risk ratio decreased significantly (p <0.010) as  

education level increased (Table 2). 

When the distribution of risky pregnancies 

according to their job status was examined; 

since retired individuals are naturally 35 years 

and older, risky pregnancies were highest, and 

secondly, they were higher in the housewife’s 

group and the difference between the groups 

was significant (p <0.010) (Table 2). 

No significant relationship was found 

between risky pregnancies and the place of 

residence and the economic level of women 

(Table 2). 

Table 2: Risky pregnancies according to some demographic characteristics of pregnant women in the research group 

Characteristic 

Healthy 

Pregnancy 

Risky 

Pregnancy 

Total (409)  

n (%a) n (%a) N (%b) x2 

Age groups 

15-19 3 (20.00) 12 (80.00) 15 (3.70) 

70.09* 

20-24  33 (47.80) 36 (52.20) 69 (16.80) 

25-29 65 (48.50) 69 (51.50) 134 (32.70) 

30-34 31 (32.30) 65 (67.70) 96 (23.40) 

35+  0 (0.00) 95 (100.00) 95 (23.40) 

Educational 

Status 

Primary School  28 (23.00) 94 (77.00) 122 (29.80) 

10.57* Secondary School 27 (30.30) 62 (69.70) 89 (21.80) 

High School 53 (42.10) 73 (57.90) 126 (30.80) 

University Associate Degree + 24 (33.30) 48 (56.70) 72 (17.60) 

Occupational 

status 

Housewife 80 (31.00) 178 (69.00) 258 (63.10) 

22.45* Public sector 48 (46.60) 55 (53.40) 103 (25.20) 

Retired 4 (8.30) 44 (91.70) 48 (11.70) 

Residential Place 
Rural 20 (34.50) 38 (65.50) 58 (14.20) 

0.15 
Urban 112 (31.90) 239 (68.10) 351 (85.80) 

Economic Status 

Bad 8 (30.80) 18 (69.20) 26 (6.40) 

0.74 Medium 114 (31.80) 244 (68.20) 358 (87.50) 

Good 10 (40.00) 15 (60.00) 25 (6.10) 

Total  132 (32.30) 277 (67.70) 409 (100.00)  
a row percentage, bcolumn percentage, *p<0.001 

In addition to these findings, 33.00% of 

pregnant women stated that they were 

extremely stressed during pregnancy and 

13.20% stated that they had had medical 

abortion before. 

When the complaints of pregnant women 

were examined; it was found that 7.80% had 

complaints of oedema, 6.60% had bad smelling 

vaginal discharge, 3.70% had excessive weight 

gain, 2.90% had not gained weight and 2.90% 

had decreased baby movements. 

When the distribution of risky pregnancies 

in the research group according to the desired 

pregnancy was examined; it was found that the 

rate of risky pregnancies (81.10%) was 



 Mid Blac Sea J Health Sci 2023;9(4):550-562 

 

555 
 

significantly higher in women who unwantedly 

became pregnant (Table 3). 

When the distribution of risky pregnancies 

was examined according to the woman's desire 

for another child; it was found that the rate of 

risky pregnancies (81.10%) was significantly 

higher in women who did not want another 

child (p <0.010) than those who wanted another 

child (Table 3). 

When the distribution of risky pregnancies 

according to the total number of pregnancies 

was examined; it was found that risky 

pregnancies were directly proportional to the 

number of pregnancies and the risk of 

pregnancy increased significantly (p <0.010) as 

the number of pregnancies increased. Risky 

pregnancy rate was 37.80% at the first-time 

pregnant women (primigravida), while this rate 

was found to increase to 80.80% in women with 

four and more pregnancies (Table 3). 

It was found that the risky pregnancy rate 

(74.10%) was significantly higher in women 

who stated that they were over-stressed during 

pregnancy (p <0.010) (Table 3). 

Table 3: Risky pregnancies according to some characteristics of pregnant women in the research group 

Characteristic 

Healthy 

Pregnancy 

n= 132 

Risky 

Pregnancy 

n=277_ 

Total 

n=   

n (%a) n (%a) N (%b) x2 

Those who wanted to become 

pregnant 

Unwanted 18 (18.90) 77 (81.10) 95 (23.20) 
10.05** 

Wanted 114 (36.30) 200 (63.70) 314 (76.80) 

To want another child 

 

Wants 106 (43.10) 140 (56.90) 246 (60.10) 
33.03** 

Does not want 26 (16.00) 137 (84.00) 163 (39.90) 

Total number of pregnancies 

1 56 (62.20) 34 (37.80) 90 (22.00) 

49.36** 2-3 52 (26.80) 142 (73.20) 194 (47.40) 

4+ 24 (19.20) 101 (80.80) 125 (30.60) 

History of extreme stress 

during pregnancy 

Yes 35 (25.90) 100 (74.10) 135 (33.00) 
3.72* 

No 97 (35.40) 177 (64.60) 274 (67.00) 

Total number of abortions 

0 103 (35.20) 190 (64.80) 293 (71.60) 

5.03 1-2 26 (27.10) 70 (72.90) 96 (23.50) 

3+ 3 (15.00) 17 (85.00) 20 (4.90) 

Time between last two 

pregnancies 

Less than two 

years 

14 (23.00) 47 (77.00) 
61 (14.90) 

2.85 

2+ year 118 (33.90) 230 (66.10) 348 (85.10) 

Perception of health status 

Good 79 (29.30) 191 (70.70) 270 (66.00) 

3.63 Medium 52 (38.50) 83 (61.50) 135 (33.00) 

Bad 1 (25.00) 3 (75.00) 4 (1.00) 
          a row percentage, b column percentage, *p<0.050, **p<0.001 

The risky pregnancy rate increased in direct 

proportion to the number of abortions, but the 

relationship was not significant; again, it was 

found that the risky pregnancy rate (77.00%) 

was higher in pregnant women whose duration 

between the last two pregnancies was less than 

two years, but the difference was not 

significant. 

No significant relationship was found 

between the pregnant women's own perception 

of health and risky pregnancy (Table 3). 

DISCUSSION 

Factors leading to risky pregnancies in the 

literature in the simplest way are listed as; 

maternal age, number of births, frequency of 

birth, caesarean section, maternal alcohol and 
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tobacco consumption, maternal diseases, 

pregnancy complications, unwanted 

pregnancies and abortions and low socio-

economic level (2, 6). 

It was found that 32.30% of 409 pregnant 

women included in the research group did not 

have any risk factors, 67.70% had at least one 

risk factor and 27.60% had more than one risk 

factor. 

Turkey Demographic and Health Survey 

(TDHS-2018) report; 65.70% of pregnancies 

are in any risk category and the most common 

risk factors are that the birth interval is less than 

24 months (10.10%) according to the frequency 

order, the mother's age is over 35 or under 18 

possible (9.50%) and having four or more 

pregnancies (7.10%) (4). 

When the risk factors of 277 pregnant 

women who have at least one risk factor were 

examined; the first factor causing risky 

pregnancies was caesarean section (37.40%). 

The rate of pregnant women who stated that 

they had delivered previously by caesarean 

section was found to be 51.70%. In another 

study in which 2649 pregnant women who 

delivered in a university hospital in the same 

year were examined, the rate of pregnant 

women (56.30%) who stated that they had 

delivered by previous caesarean section was 

reported to be close to the rate in our study (11). 

In the 2017 Statistical Yearbook of the 

Ministry of Health, it was announced that the 

country-wide caesarean rate was 53.10% (12). 

In another study which 57,402 births were 

examined in our country in 2019; the rate of 

caesarean section was 42.20% and this rate 

increased to 66.10% in risky pregnant women 

(25.10%) followed in perinatology clinic (13). 

Caesarean section rate is increasing all over 

the world. The World Health Organization 

(WHO) states that the ideal caesarean rate 

should be between 10.00-15.00%. According to 

World Health Organization (WHO) data 

caesarean rates are; 41.30% in Brazil, 37.70% 

in Korea, 37.40% in Italy, 36.10% in Mexico, 

30.20% in the United States, 28.90% in 

Switzerland, 27.80% in Germany (14). As it has 

been detected caesarean rates in these countries 

are considerably higher than the 15.00% 

caesarean section recommended by the World 

Health Organization. 

Caesarean section is a surgical operation that 

poses a risk to the health of the mother and baby 

(15). The fact that caesarean delivery rate is 

quite common in our country increases the risk 

of pregnancy by making subsequent 

pregnancies risky. 

In a study examining the causes of caesarean 

delivery in our country; the most common 

reason (50.00%) was due to the desire of the 

physician, then the mother's own request 

(28.30%), lack of term delivery (9.40%), fear of 

birth (7.50%), and caesarean section were 

thought to be healthier (%4.70) (16). 

Most women want to give birth by caesarean 

section to avoid labour pain (17, 18). This 
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arbitrary procedure is the most important risk 

factor that increases risky pregnancies with 

many complications. 

In our research, it was found that having four 

or more pregnancies (30.60%) was the second 

most common risk factor leading to risky 

pregnancies. In relation to this, risk factors such 

as unwanted pregnancy (23.20%) and the 

duration between the last two pregnancies 

being less than two years (20.30%) were found 

to be the most common risk factors in pregnant 

women. In addition, it was found that the ratio 

of risky pregnancies increased in proportion to 

the number of pregnancies and this rate which 

was 37.80% in first-time pregnant women 

(primigravida) increased to 80.8% in women 

with four and more pregnancies. It was also 

found that the risky pregnancy rate was 

significantly higher in pregnant women who 

did not want another child (84.00%) and 

unwanted pregnancies (81.10%). 

In unwanted pregnancies, it is known that 

negative conditions like abortion, depression, 

stress, smoking, and drug use are seen at a high 

rate (19, 20). 

It is known that pregnancy interval less than 

two years cause; anaemia, premature rupture of 

membranes, endometritis, uterine rupture, 

foetal growth retardation and abortion (21-23). 

Over-fertility is an important public health 

problem and adversely affects maternal and 

child health. As more than three births increase 

risky pregnancies, unwanted pregnancies 

(23.20%) and birth interval less than 24 months 

(20.30%) are risk factors for risky pregnancies. 

These three risk factors are interrelated, and all 

are indicative of inadequate or improper use of 

family planning services. Research show that 

there will be a 30.00-40.00% decrease in 

maternal and infant mortality rates with risky 

pregnancies that can be prevented by bringing 

family planning services to the desired level (1, 

9, 24). 

In our study, the third risk factor that causes 

risky pregnancies is that the age of the pregnant 

woman is inappropriate (over 34 years or under 

18 years) (25.90%). Risky pregnancies were 

found to be the highest in the 35 years and 

above age group, secondly in the 15-19 age 

group, and increased gradually after the age of 

20 years. In a study conducted in Pakistan in 

2017, the rate of pregnancies under the age of 

18 was reported to be 14.00% and the 

proportion of pregnancies over the age of 34 

was 18.00% (25). 

It is known that if maternal age is over 34 

and under 18 it is a risk during pregnancy. 

Many research show that; advanced maternal 

age increases complications like, hypertension, 

gestational diabetes, preeclampsia, 

malpresentation, placenta adhesion anomalies 

and bleeding, fetal distress, low or high birth 

weight, preterm birth, fetal anomaly, 

intrauterine growth retardation and stillbirth (3, 

26-28). 
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The presence of diseases such as 

hypertension (7.10%), anaemia (3.40%) and 

insulin-dependent diabetes (2.20%) in the 

pregnant women in the study group were also 

among the top risk factors. In a study on risky 

pregnancies in our country; there was 

cardiovascular diseases in 19.30% of pregnant 

women, hypertension in 13.70%, diabetes 

mellitus in 17.20%, neurological diseases in 

4.60%, urinary tract infection in 9.10% and 

anaemia (haemoglobin <7 g / dl) in 4.30% (29). 

In another study in which 2649 pregnant 

women were examined in the same year with 

our study, it was reported that 15.50% of 

pregnant women had at least one chronic 

disease (11). In a study conducted in Pakistan in 

2017 anaemia (37.00%) and hypertension 

(20.00%) took the first place among the existing 

diseases detected in pregnant women (25). 

Hypertension occurs in 12.00-15.00% of 

pregnant women. The underlying cause of 

hypertension is preeclampsia in about 70.00% 

of pregnant women (30). Preeclampsia and 

eclampsia, which is seen in 5.00% of developed 

countries, is responsible for approximately 

15.00% of maternal deaths (31-33). The 

prevalence of hypertension in pregnancy has 

been reported to be 3.90-15.10% in our country 

(34). 

Anaemia during pregnancy is usually iron 

deficiency anaemia and its prevalence varies 

between 12.00-43.00%. Anaemia in pregnancy, 

causes poor physical and mental performance, 

decreased immune resistance, fatigue, 

premature or stillbirths (35). 

Chronic and metabolic diseases of the 

mother constitute important risks for the health 

of the mother and the baby during pregnancy. 

Some drugs used for the treatment of these 

diseases may cause congenital defects by 

showing teratogenic effect (3). 

In our study, smoking, alcohol, or other 

substance abuse (8.60%) of the pregnant 

women was in the seventh place among the risk 

factors. In another study conducted in the same 

year with our study, the rate of pregnant women 

who smoked cigarettes (8.90%) was reported to 

be near to our rate (11). However, there are also 

studies in which this rate is reported to be 

higher (17.50-19.00%) (36, 37).  

Finally, the risky pregnancies were inversely 

proportional to the education level of the 

women and when the education level increases, 

the risky pregnancy rate decreases significantly 

and retired women (naturally 35 years and 

older) were found to be at the highest level of 

risky pregnancies, the second was found to be 

higher in the housewives’ group than others. 

 CONCLUSION 

Although pregnancy is a physiological 

process, 67.70% of the pregnant had at least one 

risk factor and 27.60% had more than one risk 

factor. 

Risk factors such as having caesarean 

section, having four or more pregnancies, being 

35 and over age, unwanted pregnancy status 
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and having less than two years between the last 

two pregnancies were found to be the most 

common risk factors seen in pregnant women. 

Age, education level, number of 

pregnancies, unwanted pregnancy, 

unwillingness of another child, and stress in 

pregnancy were found to be significantly 

correlated with risky pregnancies. 

Because of the high caesarean section rate 

determined in Turkey is higher than the 

caesarean birth rates in most of the other 

countries of the world and the maximum rate of 

15% determined by WHO; the first risk factor 

causing risky pregnancies is to have delivered 

by caesarean section before. For this reason, we 

think that urgent review and updating of health 

policies already implemented to reduce 

caesarean rate are necessary. 

Because risky pregnancies are an important 

public health problem and most of them are 

preventable; preconceptional care should be 

expanded to control the mother and baby before 

threatening their health. 
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Abstract  

Objective: To this study, we presented our experience with thermocautery assisted guillotine/clamp 

(TAG) method circumcisions on infant age and to share high rate of penile adhesions/phimosis 

complications that we found at the end of study. 

Methods: A retrospective review between July 2020 and October 2022, 80 patients under the age 

of 1 who were circumcised by a single surgeon using the thermocautery assisted guillotine/clamp 

method, under the local anesthesia were included in the study (Thermo-Med TM 802B device; 

Thermo Medikal, Adana, Turkey).  

Results: 80 patients were divided into 2 groups. Group 1 was 0-6 months old, group 2 was 6-12 

months old. According to the weight percentile in group 1, 44.4% of the patients were above 75. 

percentile (p), in group 2, 34% of the patient were 25-50.p. In the preoperative evaluations, the 

presence of pubic fatty tissue was found in 24% of the patients in group 1 and 30% in group 2. Early 

complications occurred in 7 patients. Late complications were seen in 22 patients (27,5%). The 

presence of excess penile tissue was observed in 12 of them. 

Conclusion: The TAG method is cheap, fast operation time and has a very good bleeding control. 

However, its use in infant group affects complication rates due to infant anatomical features. In the 

decision of circumcision in infant age, if there is a pubic fatty tissue in the preoperative examination, 

the high probability of complications should be taken into account when choosing the TAG method. 
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INTRODUCTION  

Circumcision is an operation that has been 

practiced mostly on boys since ancient times, 

for religious, cultural and personal reasons. The 

World Health Organization recommends 

circumcision in early infancy age because of the 

rapid recovery, low complication rate and low 

cost (1). Considering the complication rates of 

circumcision performed in the infant period, 

there are studies in the literature ranging from 

1.5% to 71%. The most common early period 

problems are minor bleeding, infections, 

urinary retention, pain, allergic reactions and 

the most common late period is penile 

adhesions/phimosis, removal of excessive or 

inadequate foreskin, meatal stenosis. Late 

complications (circumcision revision) are the 

most serious problem in all infant circumcision 

data (2,3,4). 

Thermocautery is a U-shaped device that 

does not directly transmit electricity to the 

tissue, but only incision the foreskin with the 

high-temperature technique. Thermocautery 

device cutting tip consists of chromium-nickel 

alloy. The working principle of the device is to 

cut the tissue by converting electrical energy to 

thermal energy. When the metal bar on the 

device is pressed, the device becomes active 

and the cautery tip starts to heat up. The 

temperature of the thermocautery device was 

used as low and high energy modes nearly 

100C0 and 250C0 in all patients as a standard. 

This method is an assistant technique to the 

classical guillotine circumcision method. The 

most important reason why circumcision 

incision is frequently preferred with this 

method is that, it has very good bleeding 

control, easy to use, the circumcision time is 5 

to 10 minutes on average, and it can be done 

easily under local anesthesia (5). 

Thermocautery device have been also used for 

dermatological excisions (6). It has been shown 

to be superior to bipolar and monopolar cautery 

in histological evaluation in terms of cellular 

damage, wound healing and burn formation on 

circumcision (7). 

In this study, age/weight, percentile ratio, 

preoperative pubic fatty tissue examination 

(PPFT)and penile adhesions/phimosis, 

postoperative early and late complications in 

infants who circumcised with thermocautery 

assisted guillotine/clamp (TAG) method 

between July 2020 and October 2022, 

complications, treatment and analysis were 

planned. 

METHODS 

This study was established between July 

2020 and October 2022, using the retrospective 

cohort method. In the study, male gender, under 

1 age old who were circumcised by a single 

surgeon, under the local anesthesia, assisted 

thermocautery device (fig.1) guillotine/clamp 

method circumcision patient files were 
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scanned. Oral and written consent forms were 

obtained from all patients before the procedure. 

Figure 1 A.Thermocautery Device, B. Handle of the device 

 

In the technique we used in circumcision; 

dorsal penile nerve block was prepared with 

bupivacaine 0.5%, dosed 2mg/kg and diluted 

1ml. to 1ml. with saline in all patients. Waited 

half an hour after the injection. All operations 

were started with anesthesia pain control. 

Additional doses were given to the patients who 

felt pain and waited after injection. İn the sterile 

conditions, after the foreskin retracted and 

cleaned, it was clamped at a suitable 

placewithprotection of glans and cut through 

the clamp over with a thermocautery device 

(Thermo-Med TM 802B device; Thermo 

Medikal, Adana, Turkey).In all the patients 

except the neonatal period, the device was 

operated in high energy mode. It was sutured at 

4 or 6 corner lines with using 5.0polyglactin 

910 (Vicrly) sutures. Circumcision operation 

time in all patients 5-10 minutes on average. 

80 patients were included in the study. There 

were 54 patients in group 1 and 26 patients in 

group 2. Group 1 consists of infants under 6 

months, group 2 consists of infants between 6-

12 months. The age, weight, child's weight 

percentile based on age (p), PPFT, early (pain, 

bleeding, dysuria, infection, allergic reactions) 

and late complications (penile 

adhesions/phimosis, meatal stenosis, excess 

penile tissue), penile adhesion grades (Table 1), 

treatment for complications and results were 

evaluated. 

Statistical Analysis 

SPSS program (SPSS version 25.0; IBM, 

NY, USA) was used for statistical evaluation. 

The chi-square test was used to measure the 

statistical difference between the 2 groups of 

PPFT, phimosis relation. A p value < 0.05 was 

considered statistically significant. 

Ethical approval was obtained with the 

decision of Ordu University clinical research 

ethics committee with the decision number 

2022/229. 

 
 

Table 1: Lee Ponsky et. al Penile Adhesion Grades (4) 

Grade 0 No adhesion 

Grade 1 Preputium is connected to the corona by a thin film. 

Grade 2 Adhesion covers less than 50% of the glans. 

Grade 3 Adhesions develop when the preputium is not peeled off the glans or is incompletely excised during 

the circumcision 
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Local 2% mupirocin pomade was 

recommended to be used twice a day for 1 week 

after circumcision. Starting on the 3rd day after 

circumcision, warm sitz bath was 

recommended, 3 times a day for 10 minutes for 

1 week. Parents were taught to perform gentle 

backward massage in their post-circumcision 

care advice. All patients were evaluated at the 

outpatient clinic controls at the 10th day, 1st 

month and 6th month after circumcision. 

PPFT examination data were noted by the 

same surgeon. In this examination, if the 

majority of the visible part of penis consists of 

the foreskin, it was accepted that there was 

excess pubic fatty tissue (Figure 2). The 

possibility of high complication risk was 

discussed with the family in all patients with a 

positive examination. Before the procedure in 

these patients, the importance of postoperative 

care was explained to the families against the 

risk of penile adhesions. 

 

Figure 2: A, B, C was the same patients penile view, PPFT (+). B. Almost all of the visible tissue consists of foreskin. C, the arrow 

was the line where the foreskin started. D, E was the same patients penile view, PPFT (+). D, the marked line was where the foreskin 

begins. E, when the penis was retracted, the foreskin was 3cm. and the penile skin was 1cm. F, G was the same patients penile view, 

PPFT(-). The foreskin and penile skin levels appear to be almost equal in length. H, I, K, L was the same patients view, PPFT (+). I, 

the length of the foreskin was 2 cm, and the penile skin length was 1 cm. K, marked line was foreskin line when the penis retracted. L, 

marked line was foreskin line, natural appearance.  

 

RESULTS 

The mean age of the patients was 4.86 

months old. The average circumcision 

operation time was 7,5 minutes. The mean 

weight of these patients was 7 kilograms. 

According to the child's weight percentile based 

on age scale, it was found that mostly seen 

above 75p. in group 1 (44%) and 25-50p. in the 

group 2 (38%). The number of patients who 
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were found to have PPFT was 21(%26). Of 

these patients, 13 were from the first group 

(%16) and 8 were from the second group 

(10%). Early complications occurred in 7 

patients (8,75%). İt was observed that early 

complications were significantly higher in 

group 1 patients. Five of these complications 

were oozing bleeding, and all of them were in 

the 1 month old newborn group. Allergic rash 

was observed in 2 patients, both from group 2. 

None of the patients had dysuria, infection, or 

serious pain. 

Late complications (penile 

adhesions/phimosis, skin bridges, meatal 

stenosis, excess penile tissue) were observed 22 

patients (27,.5%), 14 were group 1 (25,.9%) and 

8 were group 2 patients (30,7%). When we 

looked at 22 cases with secondary phimosis, it 

was seen that the statistical relationship 

between percentile and seconder phimosis was 

not significant. Penile adhesion grading was 

performed (Table.1), it was observed that 8 of 

22 patients were grade 2 adhesion and 14 were 

grade 3 adhesion. Postoperative phimoses were 

observed in 12 (%57) of 21 patients who were 

examined preoperatively and had a pubic fatty 

tissue. Phimosis complication was observed in 

10 (16,9%) of 59 patients who did not have 

preoperative pubic adipose tissue examination. 

This relationship was found to be significant in 

statistical data analysis with the chi-square test. 

The p-value was0.00396. Significant at p < .05. 

(Table. 2) 

Of the patients with secondary phimosis, 14 

were dilated with a gentle backward massage, 2 

with massage after using prednisone cream for 

10 days, twice a daily and 6 were dilated with 

the help of clamps under local anesthesia and 

their phimosis was corrected. Penile adhesions, 

which were treated with gentle backward 

massage, recurred in 3 patients and were treated 

with massage for the second time. Of the 22 

patients with secondary phimosis, 12 had the 

appearance of excess penile tissue as a long-

term complication (15%). 

Table 2: The Chi-square statistics for the contribution of patients with preoperative fatty tissue to the complication of secondary 

phimosis was significant  

 

*The chi-square statistic is 12.5495. The p-value is .000396. Significant at <.05. 

*The chi-square statistic with Yates correction is 10.6145. The p-value is .001122. Significant at p<.05.
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DISCUSSION 

The rate of circumcision operation in the 

male population reached 80% and 56% of them 

was newborn age period in the USA (8). In 

circumcisions performed in the infant period, 

assistant devices such as gomco clamp, 

plastibell, and mogen clamp are used due to the 

preference of local anesthesia (3). In a study 

comparing plastibell, gomco clamp and TAG 

methods in the neonatal period, showed that the 

thermocautery method was superior in terms of 

hemostasis, operative time, and parent 

satisfaction, with less pain in the postoperative 

period (9). In Turkey, circumcisions performed 

with local anesthesia, TAG method, 

Ali’sclamp, dorsal slit is generally used (10). 

We prefered to use TAG method because of 

good hemostasis, easy to use, fast circumcision 

time and no need to use any dressing. 

When the relationship between weight and 

complications was evaluated, the study by 

Storm et al., in which they examined the 

relationship between neonatal obesity and 

complications, also supports the data of our 

study. Storm et al. emphasized that the 

measurement of preoperative fat tissue as 

percentile or BMI is important in reducing 

possible complications (11). In our study, it was 

shown that the surgeon's determination of pubic 

fatty adipose tissue in the preoperative 

examination had a significant statistical result 

in the long-term complication relationship. 

Surgical results and high complication rates 

are discussed, especially in groups that prefer 

infant circumcision. Considering the 

complication rates in circumcision, it has been 

shown that the average is 4 in 1000, this rate 

increases 10 to 20 times in infants (12). We 

know that the most common complication in 

infancy is minor bleeding and the most 

common late complication is penile 

adhesions/phimosis. However, excessive skin 

removal, penile injury or amputation, 

infections, and development of meatal stenosis 

are other complications that can be considered. 

Ponsky et al. reported the complication rate of 

penile adhesion and phimosis as 71% in their 

study with 61 patients under the age of 1(4). 

Akyüz et al., on the other hand, found the risk 

of penile adhesion and phimosis to be 1.6%, 

especially in babies under 6 months of age, in 

the study they published using the 

thermocautery assisted circumcision method 

(13). 

In our study, we reported 2 groups as 0-6 to 

6-12 month intervals, primarily because we 

were wondering if there was a difference in 

complication rates in early and late infants. 

When we look at the total complication rates, 

no significant difference was found in the 2 

groups (35%, 32%). But it was observed that all 

of the minor bleedings were seen in infants 1 

month and younger. Penile adhesions/phimosis 
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complication was observed with 27.4% rates in 

the total group. Excess penile tissue 

complication was 16%in group 1, 11,5% in 

group 2.  

Among the reasons for the high 

complication rates in our study, it was thought 

that the use of clamps at a safe level was 

primarily due to the risk of glans amputation in 

the guillotine method. These cond reason was 

subcutaneous adipose tissue which is tends to 

increase rapidly in thickness during the babies 

first nine months following birth (14).This rise 

in fatty tissue in the infant period, increases the 

appearance of the buried penis. Therefore, the 

risk of penile adhesions/phimosis 

complications was increased in the infant group 

in our study compared to older ages. At the 

same time, we have also shown that the 

examination we performed in the preoperative 

period penil tissue has a statistically significant 

relationship with the probability of phimosis. 

A limited number of studies on tissue 

damage of TAG circumcision support that 

nerve damage or tissue necrosis does not occur 

even when used at high temperatures (13).In 

addition, there are also studies suggesting 

thermocautery circumcision, especially in 

newborn circumcisions, due to the good control 

of minor bleeding(15). Based on this result, we 

do not think that the high rate of phimosis in our 

TAG circumcision series was due to 

thermocautery alone. We think that this result 

may have been due to the preoperative pubic 

fatty tissue and the long prepuce due to the 

safety of the guillotine method. 

CONCLUSION 

The fastest technique, the least 

complications and the best wound healing are 

the predicted targets in infant circumcision. 

Various techniques are studied in this age 

group. We think that this study is important in 

the search for the optimum technique and the 

risk of minor complications due to the 

increasing trend in infant circumcision. As a 

result, preoperative examination performed 

before circumcision in infant age is very 

important in the choice of circumcision 

technique. 
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Abstract  

Objectives: Rational antibiotic use (RAU), which is examined under the heading of rational drug use, draws 

an important road map in the prevention of antibiotic resistance development, which is a global problem that 

threatens future generations. It was aimed to evaluate the factors that determine the antibiotic use behaviors 

of students and the level of numeracy knowledge in health literacy, which is effective in reducing unnecessary 

or incorrect antibiotic use. 

Methods: In the study, in which 212 students voluntarily participated, a questionnaire consisting of questions 

was used, in which socio-demographic characteristics, knowledge, attitudes, and behaviors related to 

antibiotic use were examined, as well as the level of numerical knowledge in health literacy. 

Results: It was found that the average age of participants was 20.33±2.50, and 53.8% were females. It was 

determined that 77.4% of the participants preferred to go to the doctor when they had any health problems, 

and the most common reason for using antibiotics was fever (51.4%). The answer given for the "disease that 

requires antibiotic use" question was bacterial infections with 64.6%. Participants' numeracy level in health 

literacy was questioned with six different questions, and their average score was determined to 8.1±2.0. It 

was determined that the highest numeracy knowledge level score among the departments belonged to the 

students of the anesthesia and first and emergency departments. Moreover, it was found that the numeracy 

knowledge level score in health literacy for females was higher than that of males. 

Conclusion: It has been determined that students studying in health sciences have sufficient knowledge about 

RAU and numeracy, but they do not have an excellent level of knowledge yet despite being health students. 

It is believed that the regulation of the " rational antibiotic use" course, which is included in the education 

curriculum, will be effective in solving this problem. 

Keywords: Rational Antibiotic Use, University Student, Antibiotic Resistance, Numeracy in Health Literacy 
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INTRODUCTION  

Antibiotic resistance is an urgent global 

public health threat that killed at least 1.27 

million people worldwide and was associated 

with nearly 5 million deaths in 2019, according 

to CDC reports. Globally, antibiotic and 

antifungal use is increasing, especially in low- 

and middle-income countries, as antibiotics 

become accessible and affordable. Given that 

global human consumption of antibiotics 

increased by 65% between 2000 and 2015, 

antibiotic consumption is projected to increase 

by 200% worldwide between 2015 and 2030 

(1). In recent years, the global ''One Health'' 

movement has captured the attention of the 

entire world. In societies that are not aware of 

‘’One Health’’, antibiotic resistance ratios are 

much higher (2). The irrational use of 

antibiotics due to the type of antibiotic supply, 

the reason for antibiotic use, and errors in the 

frequency of use lead to antibiotic resistance 

(3). It is reported that antibiotic resistance 

caused by inappropriate antibiotic consumption 

will threaten the lives of 10 million people 

worldwide by 2050 (4, 5). As microorganisms 

become resistant to anti-infective agents and 

drugs, available treatment options decrease in 

parallel with this situation. Infection is caused 

by resistant microorganisms that threaten 

human and animal health and cause prolonged 

disease processes, long-term hospitalization, 

and an increase in cost, morbidity, and 

mortality ratios (6, 7). Studies have reported 

that approximately 50% of all prescribed drugs 

are antibiotics (7, 8). The right attitude, 

adequate knowledge, and appropriate use of 

antibiotics are key components in the fight 

against antibiotic resistance. It is the 

responsibility of health authorities, the 

pharmaceutical industry, and all health 

professionals to find solutions to the 

antimicrobial resistance caused by the irrational 

use of antibiotics. 

The frequency of antibiotic use is generally 

higher in outpatient treatment rather than in 

hospitalization. High ratios of resistance to 

antibiotics used in the treatment of common 

bacterial infections such as sexually transmitted 

infections, especially urinary tract infections, 

have been observed worldwide. For example, it 

has been reported that the rate of resistance to 

ciprofloxacin used in the treatment of urinary 

tract infections ranges from 8.4% to 92.9% for 

Escherichia coli and between 4.1% and 79.4% 

for Klebsiella pneumoniae (9). For this reason, 

the ratios of described resistant bacteria are 

reported to be higher than they should be 

(10,11). The idea that the use of antibiotics is a 

panacea despite little harm increases and even 

popularizes the inappropriate use of antibiotics 

by individuals, especially in developing 

countries. Although the biggest reason for the 

increase in antimicrobial resistance is the 

public's self-administration of antibiotics, the 

tendency of doctors to prescribe antibiotics for 

viral infections and/or the tendency of 
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pharmacists to sell antibiotics without a 

prescription also have a significant effect on the 

increase of antimicrobial resistance (12). 

Whereas, adherence to the drug regimen is 

essential to increase treatment efficacy and 

reduce the antimicrobial resistance ratio. The 

most common problem related to adherence to 

treatment is that individuals miscalculate the 

time to take the medications or do not take the 

medication on time. The compliance ratio of 

patients with the treatment regimens planned 

for them is reported to be 50%, including in 

developed countries (13, 14).  

Ratios of self-medication are alarmingly 

high, especially in developing countries (15). 

Although there is no report describing the 

antimicrobial resistance ratio throughout the 

country in Turkish Republic of Northern 

Cyprus (TRNC), it was reported that the 

resistance ratio determined between 2010 and 

2014 in a private hospital was lower than in 

other developing countries (16). Studies 

conducted in Middle Eastern countries report 

that irrational antibiotic use by students due to 

a lack of knowledge, attitude, and practice 

negatively affects the fight against antibiotic 

resistance (17-21). TRNC is a more developing 

country than the Middle East but does not have 

an administrative policy regarding antibiotic 

resistance. As emphasized in the results of the 

study evaluating the over-the-counter antibiotic 

sales of community pharmacists in TRNC, 

individuals can easily buy antibiotics without a 

prescription from any pharmacy (22). 

Health literacy has a positive and significant 

effect on an individual's ability to cope with 

diseases and maintain their health status. There 

is a correlation between the increase in health 

literacy and less use of emergency care 

services, better general health, appropriate 

medication use, and better label reading of 

labels (23). In addition to reading and writing 

skills, individuals need basic math skills and an 

understanding of numbers needed to construct 

meaning in text, tables, or charts. In health 

literacy, one of the important parameters is 

numerical information about health. Basic 

computation and mathematics, namely 

numeracy, affect the individual's decision-

making in health behaviors and accordingly the 

perception of the risks and benefits of the 

results (24). The use of antibiotics requires 

skills from problem-solving to decision-

making, prospectus reading, and numeracy 

literacy. The inadequacy in knowledge of 

numeracy in the field of health affects the 

quality of communication with the physician 

negatively, as well as being an obstacle for the 

individual to manage himself (24, 25). 

Regarding infections, health literacy and the 

availability of numeracy tools are limited. 

Therefore, antimicrobial resistance ratios result 

from events that begin with self-treatment and 

eventually lead to antimicrobial resistance.  
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Raising the awareness of society, which is 

seen as a potential consumer, can only be 

achieved by increasing the knowledge of 

antimicrobial resistance with effective 

education and communication, and reducing 

the tendency of unnecessary antibiotic use. The 

current study, it was aimed to evaluate the 

factors that determine the antibiotic use 

behaviors of students and to evaluate the level 

of numeracy knowledge in health literacy, 

which is effective in reducing unnecessary or 

incorrect antibiotic use. 

METHODS 

Participants  

At the beginning of the questionnaire form 

presented in our study, in which participation 

was based on volunteerism, the participants 

were informed about the purpose and content of 

the research. A total of 212 students voluntarily 

participated in our sample group, which 

consisted of 2nd-year students studying at a 

vocational school of health services at a private 

university. After obtaining the necessary 

permissions from the Near East University 

Scientific Research Ethics Committee (Appro. 

No. 74-935/2019), a questionnaire was 

conducted on the participants between 

December 1 and 30, 2019. After giving verbal 

information and signing the consent form by the 

participants, a questionnaire was applied to the 

students. The research was a questionnaire to 

evaluate the knowledge, attitudes, and 

behaviors of the 2nd-year vocational school of 

health services students in a private university 

regarding antibiotic use and their numerac 

skills related to health literacy. 

Study Design  

The questionnaire was adapted and 

developed through a literature review (26). 

Cronbach's  coefficient for the current study 

result was 0.77. The questionnaire was 

composed of 5 sections: (a) socio-demographic 

characteristics; (b) ways of needing and 

obtaining antibiotics; (c) reasons for and 

frequency of antibiotic use; (d) antibiotic use 

information; and (e) knowledge levels of 

numeracy in health literacy. Knowledge levels 

of numeracy in health literacy of the participant 

was evaluated with a total of six questions using 

the parameters given in Table 1 (24). Scoring 

for each answer given to 6 questions in which 

the level of numeracy knowledge in health 

literacy of the student was questioned was as 

follows: the answers were "correct=2 points", 

"false, and left blank expression=0 points". The 

total score ranged from 0 (min) to 12 (max). A 

9-12-point range represented an excellent level 

of numeracy knowledge in health literacy. The 

participants were asked whether they had 

received training on antibiotic use before and 

were asked to evaluate their level of knowledge 

on the subject according to their own 

statements. According to their own statements, 

their level of knowledge on antibiotic use was 

evaluated by using the Quintette Likert Scale 

from very poor (1) to excellent (5). 
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Table 1. The questions asked and the parameters evaluated in the calculation of the average level of general knowledge 

about numeracy knowledge in health literacy of the students participating in the research (n=212) 

Evaluated parameters Questions 

risk percentage calculation If 2 out of 10 people have a chance of getting a cold, what would be the risk of getting 

a cold? 

duration of antibiotic 

treatment 

Your doctor prescribed you an antibiotic for 7 days, you started taking the medication 

on the 1 October, when is your last day for taking the medication? 

frequency of antibiotic use Your doctor gives you an antibiotic and tells you to take it every 6 h. If you take your 

first tablet at 12 a.m., when do you take your next pill?  

total daily dose calculation 

 

If you take an antibiotic (625 mg) 2 times per day, how many total mg of antibiotics 

would you take in two days? 

ratio conversion If your antibiotic mixture contains 200 mg of medication per 2.5 ml. How many mg 

of medication is in a 50 ml bottle? 

individual dose calculation If your medicine bottle says the concentration is 10 mg/ml and your dose is 500 mg. 

How many ml should you take per dose? 

Study Limitations  

The research was limited to Vocational 

School of Health Services students aged 18 and 

over who resided in TRNC and agreed to 

participate in the research. The research was 

carried out in a certain time period.  

Statistical Analysis 

Descriptive and comparative statistical data 

were analyzed using the Statistical Package for 

the Social Sciences Program (SPSS; Ver. 24.0, 

free edition) (IBM Corp.; Armonk, NY, USA). 

Kolmogorov Smirnov and Shapiro Wilk tests 

were used to verify if the data conforms to a 

normal distribution. One-Way Anova and/or 

Kruskal-Wallis H tests were used to compare 

the relationship between the participants’ socio-

demographic characteristics and knowledge, 

attitude, behavior about antibiotic use, medical 

adherence and knowledge levels of numeracy in 

health literacy. The statistical significance 

value was taken as p < 0.05 in the analysis. 

RESULTS 

According to socio-demographic data, the 

average age of students was 20.33 ± 2.50. 

53.8% (n = 114) of the participants were 

female, 97.6% were single (n = 207), and 41.5% 

(n = 88) lived in the dormitory. There were 

students in 23 different education programs at 

the vocational school of health services. It was 

determined that most of the questionnaire was 

taken from the department of first and 

emergency aid (42.9%; n = 91) (Table 2). 

When the participants were asked whether 

they needed antibiotic use by themselves in the 

presence of any disease, 20.8% (n=44) stated 

that they needed "antibiotic use". When the 

participant students were asked what they do 

when they have health problems, 77.4% said 

they would "see a doctor". When asked how 

they provided the antibiotic when needed, 

85.4% (n = 164) stated demanding antibiotics 

from a doctor (Table 3). Students stated that 

they used antibiotics most frequently in the 

presence of bacterial infections (63.2%) and 

fever as clinical findings (49.5%). The ratio of 

those who answered the question "How many 

times did you go to the doctor in the last year" 

as "once" was 34.4%, and the ratio of those who 
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have not been prescribed antibiotics after the 

doctor's examination was 47.2% (Table 3). 

Table 2. Socio-demographic features of students participating in the research (n=212) 

Characteristics n % 

Age 18-20 138 65.1 

21-23 43 20.3 

24-26 27 12.7 

26+ 4 1.9 

Gender  Female 114 53.8 

Male 98 46.2 

Marital Status Married 5 2.4 

Single 207 97.6 

Place of residence Dormitory 88 41.6 

House (Housemates) 66 31.1 

House (Family) 45 21.2 

House (Alone) 13 6.1 

Nationality Turkey 167 78.8 

 TRNC 45 21.2 

Healthcare personnel in family Yes 57 26.9 

No 155 73.1 

Departments ODH, ORS, BDT, CDL, HDT, MWT, 

PST, ENT, WHS, LVH, AUT, OPT, OPO, 

PLT, PRF, RTT, MDS, MLR, ECT 

77* 36.3 

Medical Imaging Technician 10 4.7 

Physiotherapy Technician 11 5.2 

First and Emergency Aid 91 42.9 

Anesthesia Technician 23 10.9 

TRNC: Turkish Republic of Northern Cyprus *Departments with less than 10 participating students. ODH: Oral and 

Dental Health Support Personnel, ORS: Operating Room Services, BDT: Biomedical Device Technology, CDL: Child 

Development, and Learning HDT: Hemodialysis Technician, MWT: Midwifery, PST: Pharmacy Services, ENT: Electro-

neurophysiology Technician, WHS: Worker Health and Safety, LVH: Laborant and Veterinary Health, AUT: Audiometry 

Technician, OPT: Optician, OPO: Orthopedic Prosthesis and Orthotics, PLT: Pathology Laboratory Technician, PRF: 

Perfusion Technician, RTP: Radiotherapy Technician, MDS: Medical Documentation and Secretarial, MLT: Medical 

Laboratory Technician, ECT: Elderly Care Technician 

The knowledge, attitudes, and behaviors of the 

students regarding antibiotic use were 

questioned under the following headings: their 

reading habits of the prospectus, antibiotic 

intake method, duration of antibiotic use, and 

storage conditions. The percentage of students 

who read the instructions before using the 

antibiotic is 78.8%, and the ratio of participants 

who preferred to eat some food before taking 

the drug during antibiotic use was 84.9%. When 

the students were questioned about how long 

they used the prescribed antibiotic, 45.2% 

replied that they continued to use the drug until 

the symptoms of the disease disappeared. “Do 

you know enough about the storage conditions 

of antibiotics that do not require special storage 

conditions?” Although 81.6% of the students 

answered the question as sufficient, only 47.6% 

of the students stated that they store antibiotics 

at room temperature (Table 4).
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Table 3. Behaviors related to antibiotic use, ways of providing antibiotics, Reasons and frequency of use of antibiotics 

of students participating in the study (n=212) 
  Yes  

n (%) 

No  

n (%) 

Do you use antibiotics on your own when you have any health problems? 

 

44 

(20.8) 

168 

(79.2) 

 

What do you do when you have any health 

problems? 

See a doctor 

No specific treatment 

Self-medicated 

164 

(77.4) 

48 

(22.6) 

39 

(18.4) 

173 

(81.6) 

9 (4.2) 203 

(95.8) 

 

How do you provide antibiotics? 

 

left at home 

 

12 (5.7) 

 

200 

(94.3) 

from friend 1 (0.5) 211 

(99.5) 

from the pharmacy after being 

prescribed by a doctor 

181 

(85.4) 

31 

(14.6) 

pharmacy without prescription 2 (0.9) 210 

(99.1) 

Reason  n % 

Infections types Viral  

Bacterial  

Parasitic  

71 

134 

7 

33.5 

63.2 

3.3 

    

Symptoms 

  

Pain 62 29.3 

 Nausea/diarrhea 45 21.2 

 Fever 105 49.5 

Frequency  n % 

Seeing a doctor Never 67 31.6 

 1 73 34.4 

 2 35 16.5 

  2 37 17.5 

 

Antibiotic prescription by a doctor Never 100 47.2 

 1 66 31.2 

 2 23 10.8 

  2 23 10.8 

Table 4. Students’ knowledge, attitudes, and behaviors about antibiotic use (n=212) 
    Antibiotics use                     n (%) 

Reading prospectus                 Yes 167 (78.8)       No 45 (21.2) 

Antibiotic intake 

method 

before eating 

22 (10.4) 

while eating 

4 (1.9) 

after eating 

180 (84.9) 

doesn’t matter 

6 (2.8) 

Duration of antibiotic 

use 

until the box is finished 

33 (15.6) 

duration of prescribing 

83 (39.2) 

until the symptoms disappear 

96 (45.2) 

Storage conditions 

 

refrigerator 

72 (34.0) 

room temperature 

101 (47.6) 

dark place 

39 (18.4) 

  

When the relationship between gender and 

independent variables was examined; it was 

determined that there was a significant 

difference between gender and self-use of 

antibiotics at home, obtaining antibiotics from 

the pharmacy after the doctor's prescription, 
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frequency of visiting a doctor in the previous 

year, prospectus reading habits, and eating 

before antibiotic intake (Table 5, p<0.05). 

There was no significant difference between 

gender and duration of antibiotic use, storage 

conditions, and the reason for antibiotic use. 

When the relationship between the residence of 

the students and the frequency of the doctor's 

prescription of antibiotics was examined, a 

significant difference was found. According to 

this difference, the frequency of being 

prescribed antibiotics by doctors for the 

students living in the dormitory was 

significantly higher than the students living in 

other places (p<0.05). A significant difference 

was found between the place of residence of the 

students and the frequency of prescribing 

antibiotics by the doctor. It was determined that 

there was a significant difference between the 

"presence of health personnel in the family" 

data and the antibiotic intake duration of the 

participants. It has been determined that the 

ratio of use of the prescribed antibiotic during 

the prescribed duration among students who 

have health personnel in their families was 

significantly higher than that of those who do 

not have health personnel in their families 

(p<0.05). 

 

Table 5. Dependent variables affected by gender, residence place, and having a health professional in the 

family. 
Gender n (%) Female  Male p 

Frequency of doctor 

visits  

Never 26 (12.2) 43 (20.3) 0.010* 

1  40 (18.9) 33 (15.5) 0.830 

2  18 (8.5) 15 (7.1) 0.916 

 2 30 (14.2) 7 (3.3) 0.000*

* 

 

Prospectus reading Yes 96 (45.3) 71 (33.5) 0.037* 

No 18 (8.5) 27 (12.7) 0.040* 

 

antibiotic intake method After eating 104 

(48.8) 

77 (36.3) 0.017* 

Before eating 6 (3.0) 16 (7.6) 0.020* 

While eating 2(1.0) 2 (0.9) 0.113 

Doesn’t matter 2(1.0) 3 (1.4) 0.096 

Place of residence  n (%)  Family Dormitory Housemates Alone p 

Frequency of doctor’s 

prescription of antibiotic 

 

Never 20 (9.4) 40 (18.9) 29 (13.7) 11 (5.2) 0.045* 

1  14 (6.6) 28 (13.2) 22 (10.4) 2 (0.9) 0.071 

2  9 (4.3) 9 (4.2) 5 (2.3) - 0.211 

 2 2 (0.9) 11 (5.2) 10 (4.7) - 0.062 

 

Symptoms Pain 8 (3.7) 29 (13.6) 23 (10.8) 2 (0.9) 0.053 

Diarrhea 10 (4.7) 19 (9.0) 15 (7.1) 1 (0.5) 0.074 

Fever 27 (12.7) 40 (18.9) 28 (13.2) 10 (4.7) 0.044* 

Healthcare personnel in the family n (%)  Yes No p 

Antibiotic intake 

duration 

 

until symptoms disappear 33 (15.6) 63 (29.7) 0.009*

* 

until box is finished 9 (4.2) 24 (11.3) 0.183 

during the prescription 15 (7.1) 68 (32.1) 0.012* 

*, p  0.05 and **, p  0.01
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Table 6. Comparison between the general knowledge level average score about numeracy knowledge in health 

literacy against socio-demographic data of the students participating in the study 
Features n % Av. Score ± SD Min Max p 

Gender     

Female 114 53.8 8.8 ± 2.0 4 14 0.021* 

Male 98 46.2 7.5 ± 2.1 2 14  

Age     

18-20 138 65.1 7.2 ± 1.0 2 14 0.084 

21-23 43 20.3 7.4 ± 2.1 4 14  

24-26 27 12.7 8.3 ± 1.1 4 14  

26+ 4 1.9 8.1 ± 1.2 4 14  

Marital Status     

Married 5 2.4 7.5 ± 1.0 4 14 0.74 

Single 207 97.6 7.4 ± 1.3 2 14  

Place of residence     

Dormitory 88 41.5 8.1 ± 1.0a 4 14 0.037* 

House (Housemates) 66 31.1 7.1 ± 1.2 a 4 14  

House (Family) 45 21.2 7.8 ± 1.1 a 2 14  

House (Alone) 13 6.1 6.5 ± 1.4b 4 14  

Nationality     

Turkey 167 78.8 7.7 ± 2.3 4 14 0.81 

TRNC 45 21.2 7.5 ± 2.1 2 14  

Healthcare personnel in family     

Yes 57 26.9 7.8 ± 1.4 4 14 0.78 

No 155 73.1 7.7 ± 1.3 2 14  

Department     

ODH, ORS, BDT, CDL, HDT, 

MWT, PST, ENT, WHS, LVH, 

AUT, OPT, OPO, PLT, PRF, 

RTT, MDS, MLR, ECT 

77* 36.3 6.9 ± 1.3 a 2 12  

Medical Imaging Technician 10 4.7 7.1 ± 1.2 a 4 14  

Physiotherapy Technician 11 5.2 7.3 ± 1.1 a 4 14  

First and Emergency Aid 91 42.9 8.7 ± 1.3 b 6 14 0.003** 

Anesthesia Technician 23 10.9 9.2 ± 1.6 b 6 14 0.002** 

*, p  0.05 and **, p  0.01 

None of the students who self-evaluated 

their knowledge of antibiotic use rated their 

knowledge level as excellent. It was determined 

that the average score of knowledge level 

regarding antibiotic use, which was evaluated 

with a five-point Likert scale, was moderate for 

70.7% of the students (Figure 1). 

The mean scores of numeracy knowledge 

level in health literacy of the students were 

determined to be 8.1 ± 2.0. According to this 

score, it was determined that the numeracy in 

health literacy skills of the health services 

vocational school students was good. When the 

students' numeracy knowledge levels in health 

literacy were evaluated according to gender, it 

was determined that the mean score of female 

students was significantly higher than that of 

male students (p < 0.05; Table 6). When the 
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numeracy knowledge levels in health literacy of 

students were evaluated according to age 

groups, marital status, nationality, or the 

presence of healthcare personnel in their 

family, no statistically significant difference. 

When the numeracy knowledge levels in health 

literacy of students were evaluated according to 

their place of residence, a significant difference 

was found. It has been determined that the 

numeracy knowledge levels in health literacy of 

the students who live alone at home are lower 

than those who live in the dormitory, with a 

roommate, or with their family (p < 0.05). In 

our study, the relationship between the 

departments of the students in the vocational 

school of health services and their numeracy 

knowledge levels in health literacy was also 

evaluated. It was determined that the numeracy 

knowledge levels in health literacy of the 

students of the anesthesia technician and first 

and emergency aid departments were higher 

than the students of other departments 

participating in the research (p < 0.01). 

 

 
Figure 1. Students' self-assessed knowledge level of antibiotic use 

 

DISCUSSION 

In this study; the way of providing 

antibiotics, reason and frequency of use, and 

antibiotic use information (habit of reading the 

prospectus, taking an antibiotic when hungry or 

full, the duration to continue the antibiotic, and 

storage conditions) were investigated. The 

findings suggest gender, place of residence, and 
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having healthcare personnel in the family 

affected participants’ knowledge, attributes, 

and behaviors about the usage of antibiotics. 

The most intensive participation in the study, 

based on volunteering, was provided by first 

and emergency aid (42.9%) and anesthesia 

technician department (10.8%) students. 

Moreover, it was determined that the highest 

knowledge score about numeracy in health 

literacy belonged to the students of these two 

departments. The reason why students studying 

in these departments both have higher 

participation and knowledge scores can be 

attributed to the fact that they received more 

training on drugs in accordance with the 

education curriculum in order to be authorized 

to use drugs, and thus their awareness 

increased. 

In a study conducted among students 

studying in health sciences and non-health 

fields, it was determined that 36.1% of students 

studying in health sciences used self-

medication in case of illness (27). According to 

the results we obtained, 77.4% of the students 

consult a doctor in the presence of a health 

problem, while 18.4% try to overcome their 

health problem without using medication. Our 

results, as found in the literature, determined 

that the ratio of self-medication was lower than 

expected and in line with the education received 

by our participant group. Our results, in a way, 

emphasize that the general health status of the 

individual is an important issue for the 

participants in the study.   

The sources from which individuals obtain 

information about the antibiotics they use differ 

from country to country. One out of every three 

Europeans gets the information from their 

doctor, and 10% get it from their pharmacist. In 

Sweden, 98% of respondents to the 

questionnaire said that they took antibiotics 

with their doctor's prescription, while in Greece 

this rate was only 79% (28). Other studies 

emphasize that most people use drugs without 

consulting a doctor, and the most commonly 

used drugs are painkillers and antibiotics (29, 

30). In our results, it was determined that the 

rate of using prescription antibiotics under the 

supervision of a doctor (85.4%) was higher than 

the rate of self-use of antibiotics. The fact that 

students participating in the study stated that 

they do not need antibiotics at a ratio of 79.2% 

when they encounter any health problem. The 

results can be considered evidence that the 

awareness of inappropriate antibiotic use has 

increased due to their education and that the 

expectation of the doctor to prescribe 

antibiotics has decreased. Below this positive 

result; public service announcements made by 

health authorities and restrictions on the over-

the-counter sale of antibiotics (31). 

A study reported that 35.6% of university 

students expected antibiotics to be prescribed 

for viral upper respiratory tract infections such 

as colds and flu. In the same study, they 
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emphasized that 77.8% of the students knew the 

role of antibiotics in the treatment of bacterial 

infections, but only 27.4% knew that antibiotics 

were not for viral infections (32). In our study, 

bacterial infections were determined as the type 

of disease requiring antibiotics at a ratio of 

63.2%. In the definition of disease requiring 

antibiotic use, the ratio of students reporting 

viral infections was 33.5%. Considering the 

increase in the frequency of bacterial infections 

in parallel with the weakening of the immune 

system due to viral infections, our results were 

compatible with the literature. In our study, it 

was determined that the most common reason 

for antibiotic use was 'fever' with 49.5%. In the 

results of the research conducted with families, 

it was determined that the primary reason for 

starting antibiotics for the children of parents 

was fever (33). In similar studies, it has been 

found that the ratio of those who use antibiotics 

without the need for doctor control in viral 

infections such as the flu and cold was quite 

high (34). 

The fact that the universe chosen for our 

research consisted of students and that 41.5% of 

the students stayed in dormitories can be 

explained as the reason for going to the doctor 

once last year. 47.2% of the students who went 

to the doctor in the previous year were not 

prescribed antibiotics, and 31.2% of the 

students have prescribed antibiotics once. In the 

study conducted in the TRNC, it was 

determined that pharmacists sell antibiotics 

without a prescription at a ratio of 41.5%.20 

According to the data in our study, the low 

frequency of prescribing antibiotics confirms 

that antibiotics have ceased to be miracle drugs 

and that the attitudes and behaviors of all 

stakeholders on this subject have changed 

rationally. 

Thanks to the developing technology, in our 

age where the speed of access to information is 

very high but information pollution on every 

subject is quite intense, patients can easily 

access information about the drugs they use. A 

study reported that as age increases, the 

frequency of obtaining information from 

physicians and pharmacists about drug use 

increases, but the frequency of reading/learning 

instructions for drug use decreases. As a result 

of the same research, it was determined that 

there was not a significant difference between 

the age groups of individuals and the status of 

regular drug prospectus reading depending on 

the presence of chronic disease (30). The fact 

that the rate of reading the prospectus of the 

students participating in the research is high 

(78.8%) suggests that this may be due to the fact 

that they are healthcare professionals despite 

their young average age. The information on 

whether to take antibiotics on an empty 

stomach or on a full stomach is not fully settled 

among the public. In this regard, the 

responsibility of all health professionals, 

especially physicians, and pharmacists, comes 

to the fore. It is of great importance to convey 
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the usage information or the points that need 

attention according to the drug properties to the 

patients, especially during the delivery of the 

drug to the patient. 84.9% of the students stated 

that they had a habit of eating before using 

antibiotics. With such a habit, the risk of drug-

food interactions and/or delay in emptying 

stomach contents due to antibiotic use can be 

avoided. 

The statement given by 45.3% of the 

participants regarding the duration of antibiotic 

use, which will contribute to the formation of 

antibiotic resistance, is that “they use the 

antibiotic given to them until the symptoms 

disappear”. Among the different answers, the 

ratio of participants stating that "it continues 

during the prescription", which is the ideal 

usage period, was 39.1%. Although these two 

ratios obtained from our results were close to 

each other, they were lower than the ratio (70%) 

of students who stated that they were 

"continuing during the prescription" as a result 

of the study conducted by Mete et al., (35). 

Kaya et al. found that 62.2% of the participants 

stopped using the drug when the symptoms of 

the disease disappeared, 25.7% changed the 

drug dose and 18.2% did not use the drug on 

time (36). While the results of the study 

conducted on the duration of antibiotic use 

emphasize the lack of general knowledge in this 

regard, the results of the current studies in the 

literature differ considerably from each other. 

When the responses given to the suggestions 

about the treatment were evaluated, it was 

determined that 10.4% of the patients used the 

antibiotic when they remembered, and 76.9% 

used it at the same time every day. RAU is an 

important point in the development of positive 

behaviors regarding antibiotic use. With the 

ratio of 76.9% obtained from our research, it is 

possible to say that the students received the 

necessary information from the doctor about 

the use of antibiotics after the examination and 

that they followed the antibiotic usage 

instructions given to them by the pharmacists 

while supplying their medicines. 

Attention to the storage conditions of the 

drugs after opening the lid during use; in some 

cases, is important for drugs that lose their 

properties even in a short time such as the 

duration of treatment. Another responsibility of 

the health personnel is to warn the patients 

about the subject during drug supply and to 

provide the necessary information. In the study 

of Güngör et al., parents stated that they kept 

the antibiotics prescribed to their children in the 

refrigerator at a ratio of 59.5% (37). In our 

study results, it was stated that our students had 

stored antibiotics at room temperature with a 

ratio of 47.6%. In the study carried out by 

Sorensen et al., in Belgium, it was found that 

1/3 of the participants hid the drugs under 

inappropriate conditions (38). It can be 

assumed that our students don't yet know 

enough about this topic because our findings 

don't entirely overlap with the literature. 
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In terms of antibiotic use of knowledge, 

attitudes, and behaviors of the participants; 

there was a statistically significant difference in 

the presence of gender, residence, and family 

health personnel. The effect of gender 

differences on the results is thought to be that 

the social responsibilities of females cause 

them to be more careful and detailed. The effect 

of students whose residence place is a 

dormitory on the results; in order to continue 

their education without interruption by taking 

their own responsibilities, they are more 

attentive to their general health status than other 

students. The fact that the presence of health 

personnel in the family has a meaningful effect 

on the results is thought to be an indication that 

the transfer of some known errors on the subject 

from parents to children is still continuing. Our 

results were consistent with the results of the 

study by Çelik et al. (39). It was determined that 

the level of knowledge of our students studying 

in the field of health, such as diseases that 

require antibiotic use, discrimination of 

symptoms, compliance with antibiotic 

treatment, and storage conditions, is not lower 

than the current literature data. 

Studies on the level of numeracy knowledge 

in health literacy have generally been 

conducted on chronic diseases, and the number 

of studies evaluating the use of antibiotics and 

numeracy knowledge levels in health literacy in 

acute diseases is very limited. Our findings 

showed that the numeracy knowledge level of 

health services school students was good but 

not excellent. This negative result, which we 

encounter even in health students with middle 

and high education levels, can be considered a 

reflection of the fact that the situation can be 

worrying in individuals with standard 

education. As a result of a study, it was 

emphasized that the ratio of parents who 

believe that antibiotics will cure all kinds of 

viral, bacterial, and fungal infections is almost 

half of the individuals included in the study 

(40). Parents especially have problems giving 

the appropriate dose of liquid medicines to their 

children (41). Hasan et al. stated that there is a 

relationship between numeracy knowledge in 

health literacy and antibiotic resistance and side 

effects (24). It is also suggested that numeracy 

skills show parallelism with the patient's age, 

education level, and socioeconomic 

characteristics (42). Although the sample of our 

study consisted of second-year students 

studying in the field of health, no perfect 

positive relationship was found between 

education level and health literacy numerical 

knowledge level. However, 14.7% of the 

students scored above 9 points. This result 

highlights the fact that it is not easy to 

manipulate the numeracy level of health 

literacy knowledge of patients with adequate 

health literacy and education. 

CONCLUSION  

It is known that health literacy education for 

health professionals has the potential to 
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improve patient outcomes. Health literacy is an 

indicator of how individuals use their skills and 

even process health information according to 

demands. The main purpose is to improve 

communication between the patient and the 

healthcare professionals and to restore the 

health of the individual who requests healthcare 

services. Therefore, health literacy, which is the 

main guideline of the education programs of 

health professionals, should focus on reading, 

writing, and numeracy. It has been determined 

that students studying in the health sciences 

have sufficient knowledge about rational drug 

use and numeracy in health literacy, but they do 

not have an excellent level of knowledge yet 

despite being health students. It would be 

beneficial to organize the "rational antibiotic 

use" course in the education curriculum and to 

include courses that will improve students' 

numerical skills. 
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Abstract  

Objective: There is no consensus on the etiology of unilateral mastication. While some studies argue 

that environmental factors such as missing teeth, teeth with restoration, pain, dental caries and 

temporomandibular disorder affect chewing side preference, others claim that brain laterality associated 

with hand, foot, ear and eye preferences also influences a chewing side preference. The aim of this study 

was to evaluate the relationship between the direction of unilateral chewing preference and brain 

laterality in fully dentate bruxers and non-bruxers (fully dentate or with missing and/or restored teeth). 

Methods: Brain laterality of the subjects (n=132) was determined based on responses to questions about 

extremity and sensory preferences. The reliable visual analogue scale (VAS), Kazazoglu’s method and 

the sunflower seed shell cracking test were used to determine chewing side preference (CSP). 

Results: CSP as determined by VAS was not associated with brain laterality. While extremity and 

sensory preferences were predominantly right-sided (dominant left hemisphere) in all groups, the 

frequency of the left-side chewing was found to be high only among bruxers (p>0.05). No significant 

association was found between the results of VAS and other techniques (p>0.05).      

Conclusion: The left-side CSP is observed more commonly in bruxers, suggesting that different central 

and peripheral mechanisms may be involved in bruxers. 

Keywords: Chewing side preference; Laterality; Bruxism. 
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INTRODUCTION  

Cerebral lateralization is described as the 

anatomical and functional differentiation 

between the left and right hemispheres of the 

brain (1). It also means that a hemisphere is 

predominantly responsible for control of a 

specific function (2). Functional cerebral 

lateralization refers to hand, foot, ear, and eye 

preferences (3). 

Although chewing, the first step of digestion 

process (4), can occur bilaterally, it is 

considered that most people chew more on a 

particular side (right or left), that is, there is a 

chewing side preference (CSP) (5, 6). 

There is no consensus on the etiology of 

unilateral mastication (7). While some studies 

argue that environmental factors such as 

missing teeth, teeth with restoration, pain, 

dental caries and temporomandibular disorder 

(TMD) affect chewing side preference (6-9), 

others claim that brain laterality associated with 

hand, foot, ear and eye preferences also 

influences CSP (3, 10, 11). 

Clinically, lateralization is determined based 

on upper extremity tests (mostly hand) as well 

as information collected through eye (e.g., 

dominant eye test, eye deviation test), ear and 

lower extremity tests (foot) (12). 

Bruxism is defined as parafunctional 

grinding and clenching of the teeth caused by 

nocturnal and/or diurnal activity of the 

masticatory muscles. Due to the controversial 

nature of this habit, most investigators state that 

the etiology of bruxism is multifactorial. 

Several methods and techniques are employed 

for the assessment of bruxism, including 

questionnaires, clinical examination, intraoral 

appliances, electromyography (EMG) and 

polysomnography (sleep laboratory) 

recordings. According to the clinical diagnosis, 

bruxism is graded as follows: possible, 

probable and definite bruxism. According to 

this system, “possible” bruxism is based on 

self-reporting through questionnaires and/or the 

anamnestic part of the clinical examination. 

The method involving self-report 

questionnaires in combination with clinical 

assessment of bruxism is commonly used in 

large-scale studies due to its convenience, and 

allows for making a diagnosis of “probable” 

bruxism (13, 14). “Definite” bruxism is 

diagnosed on the basis of self- reporting, a 

clinical examination, and polysomnographic or 

electromyographic recordings of the patients 

(13). 

In a 2006 study, Fujita et al. (15) reported 

that bruxism is the most common behavior in 

patients with TMD and found a significant 

association between bruxism and unilateral 
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chewing. Similarly, Yeler et al. (16) also 

reported a significant relationship between 

bruxism and unilateral chewing. However, the 

relationship between the direction of unilateral 

chewing preference observed in bruxists and 

brain laterality has not been evaluated to date. 

Although various methods are available to 

determine CSP (8, 17), there is still a lack of a 

widely accepted “gold standard” method for 

this purpose (17). Moreover, it has been noted 

that the nature of the test materials used in 

studies affects the assessment of the chewing 

side preference (18, 19). While Kazazoglu’s 

method (20) uses a non-dissolving chewing 

gum with high cohesiveness and strong 

adhesiveness as test material, hard and solid 

foods such as almonds and roasted chickpeas 

are used in the VAS (visual analogue scale) 

method. In previous studies, VAS has been 

reported as the most reliable method to 

determine CSP (17). 

Considering that a number of factors may 

negatively affect the test results, including the 

inability of the clinician to directly and 

simultaneously observe CSP, possible effects 

of the test environment on the patient and the 

period of thinking involved in the testing 

process, the authors of this study sought to 

determine whether “a simple gesture of 

cracking sunflower seed shells with the teeth 

can be used as a method to determine CSP”. 

The aims of this study were threefold: 1) to 

investigate the relationship between brain 

laterality and unilateral chewing preference as 

determined by VAS and Kazazoglu’s method in 

fully dentate bruxers, fully dentate non-bruxers 

and non-bruxers with missing and/or restored 

teeth, 2) to evaluate the direction of unilateral 

chewing preference observed in all groups, and 

3) to investigate whether cracking sunflower 

seed shells with the teeth can be reliably used to 

determine chewing side preference as an 

alternative to the established VAS method. 

METHODS 

Patient selection      

The study protocol was approved by the 

Ethics Committee on Non-Interventional 

Clinical Trials of Sivas Cumhuriyet University 

on 14.04.2021 (No. 2021–04/06). The study 

was conducted in accordance with the 

principles laid out in the Declaration of 

Helsinki. 

This study was conducted from April to 

December 2021 with 132 individuals (16 to 30 

years of age) who presented to the Oral and 

Maxillofacial Radiology clinic of Sivas 

Cumhuriyet University Faculty of Dentistry for 

routine dental examination. Written informed 

consent was obtained from all individuals 

before initiation of the study.  

G*Power version 3.1.9.4 was used for 

sample size calculation and power analysis, 

which showed that a total of 44 subjects (22 

females, 22 males) would be needed for the 

study at α = 0.05, β = 0.20, 1-β = 0.80 and d = 

0.41, with a test power of p=0.806. Individuals 
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who presented to the clinic and met the 

inclusion criteria defined for each group were 

randomly included in the study. Three groups 

were constructed for the study: fully dentate 

bruxers (Group I), fully dentate non-bruxers 

(Group II) and non-bruxers with missing or 

restored teeth (Group III). These groups were 

compared in terms chewing side preference and 

brain laterality. 

The Karaduman Chewing Performance 

Scale (KCPS) was used to evaluate whether the 

groups have normal chewing function. KCPS 

classifies chewing function on a scale from 0 to 

4. For normal chewing function, an individual 

must be able hold and bite on solid food, break 

down the food between the molars into small 

pieces and then swallow. Normal chewing 

function is assigned a score of 0 (21). In the 

current study, subjects with a score of 0 were 

included in each study group. 

All study groups consisted of patients with 

normal chewing function and periodontal 

status, Angle Class I malocclusion, and no 

complaints of temporomandibular joint pain 

and/or orofacial pain. Dentate bruxers with no 

missing teeth other than third molars and self-

reported teeth clenching/grinding for at least 6 

months were included in Group I, and dentate 

non-bruxers with no missing teeth other than 

third molars without complaints of bruxism 

were assigned to Group II. Non-bruxers with 

missing and/or restored teeth were included in 

Group III, provided that the missing teeth or 

restorations were in the ipsilateral half jaws. 

Individuals with a bilateral chewing habit, a 

history of dental pain or masticatory muscle 

pain, ongoing orthodontic treatment and 

periodontal disease were excluded from the 

study. 

In this study, the questionnaire proposed by 

Pintado et al. (22) and the clinical selection 

criteria described by Rompré et al. (23) were 

used for the diagnosis of probable bruxism. 

Responses to the questionnaire, clinical 

findings, and the diagnosis of bruxism were 

evaluated by a single dentomaxillofacial 

radiologist with 3 years of experience. 

Using Pintado et al.’s criteria, bruxers were 

identified based on a positive answer to at least 

2 of the following questions (22): 

1. Has anyone ever told you that you grind your 

teeth at night? 

2. Have you ever felt jaw fatigue on awakening 

in the morning?  

3. Do you feel pain in your teeth and gums 

when you wake up in the morning?  

4. Have you ever had headache on awakening 

in the morning? 

5. Have you ever noticed that you grind your 

teeth during the day? 

6. Have you ever noticed that you clench your 

teeth during the day? 

Additionally, a diagnosis of bruxism was 

made when a subject met all of the clinical 

diagnostic criteria for bruxism proposed by 

Rompré et al. (23): 



 Mid Blac Sea J Health Sci 2023;9(4):591-605 

 

595 
 

1. Self-reported teeth grinding at least 3 nights 

a week in the last 6 months, 

2. The presence of clinical symptoms of tooth 

wear consistent with normal or eccentric jaw 

movements.  

3. The presence of hypertrophy in the masseter 

muscle during voluntary contraction. 

4. Self-reported fatigue, tenderness or stiffness 

in the chewing muscles after waking up in 

the morning.  

Brain Laterality Test 

Survey questions proposed by Nissan et al. 

(10) were used to determine brain laterality. For 

this test, all subjects responded to questions on 

3 different tasks specific for handedness, 

footedness, eyedness and earedness, and 

individual preferences on a total of 12 tasks 

were noted. 

Brain Laterality Test: 

HAND:  

-Hand used for throwing a ball 

- Hand used for making a drawing 

- Had used for erasing  

FOOT: 

-Foot used for kicking a ball 

- Foot used to stomp on an object  

- Foot used for standing on one leg 

EAR: 

-Ear used for listening through a hole 

- Ear used for listening to a telephone 

- Ear used for a single wired earpiece 

EYE:  

- Eye used for looking through a keyhole 

- Eye used for looking through a dark hole 

- Eye used for looking through a camera 

viewfinder 

Based on patients’ answers to the survey 

questions, the preferred side was recorded as 

right side, left side or both sides. Additionally, 

an I index was computed for each organ using 

the formula I = (R - L) / (R + L), where R is the 

number of tasks performed using the right side 

and L is the number of tasks performed using 

the left side, 

The subject was considered right handed if 

I= +1 or left-side dominant if I= -1. A tendency 

for the right side was considered if I < 1. Left 

side dominance was considered if I > -1 or I= -

1. If I = 0, the subject was considered as 

ambidextrous (10, 11). 

Methods Used for Determining Preferred 

Chewing Side 

Visual Analogue Scale (VAS) 

The Visual Analogue Scale (VAS) is an easy 

and quick method that effectively assesses the 

degree of masticatory laterality. The scale is 

coded as (-1) for always using the left side, (+1) 

for always using the right side and (0) for using 

both sides equally. The subjects are asked to 

mark the preferred side for mastication on the 

scale after chewing hard foods such as almonds 

and roasted chickpeas (18). 

Kazazoglu Method 

The Kazazoglu method was used as an 

additional method to determine CSP of the 

groups. In this study, the data obtained using the 
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Kazazoglu method and VAS technique were 

compared.  

This method was developed by Kazazoglu 

and consists of two parts, namely Observed 

Preferred Chewing Side and State Preferred 

Chewing Side. In the “Observed Preferred 

Chewing Side” part of the test, the chewing side 

is determined by visual inspection of the 

position of a chewing gum in the mouth after 1, 

3, 5 and 7 consecutive chewing cycles. If three 

bites are observed on the same side of the 

chewing gum, then that side is considered as the 

chewing side. The “State Preferred Chewing 

Side” is determined based on the side where the 

chewing gum is located in the mouth after 2 

minutes of chewing (18). 

Sunflower Seed Shell Cracking (SSSC) 

Test 

The Sunflower Seed Shell Cracking test was 

used in the current study based on the premise 

that it could be used to determine chewing side 

preference. For this test, the subject was asked 

to crack a shelled sunflower seed and the side 

that was first used for cracking was considered 

as the preferred chewing side. CSP was marked 

as right, left and the middle of the teeth and the 

agreement between the results of SCCC and 

VAS methods was investigated. 

Statistical Analysis 

The study data were analyzed using the 

Statistical Package for the Social Sciences 

(SPSS) version 22.0 (IBM Corp., Armonk, 

NY). The study employed a single-blind 

method. Chi-square test and Fisher’s exact test 

were used as appropriate for evaluating 

categorical variables and descriptive statistics. 

Categorical variables were reported as counts 

and percentages (%). Cohen's Kappa test was 

employed to investigate intra-observer 

reliability. The tests and methods used to 

determine chewing side preference were 

repeated at 1-week intervals by a single 

observer on 33 (25%) randomly selected 

patients to calculate intra-observer 

repeatability. Kappa (κ) coefficients were 

interpreted as follows: < 0.0, no agreement; 0.0 

to 0.20, slight agreement; 0.21 to 0.40, fair 

agreement; 0.41 to 0.60, moderate agreement; 

0.61 to 0.80, substantial agreement; 0.81 to 

1.00, perfect agreement (24). P values less than 

0.05 were considered statistically significant. 

RESULTS  

In this study, 196 individuals were 

evaluated, and 132 of them who met the study 

criteria 

were included. The mean age of the study 

sample was 21.27 ± 2.97 years. The mean age 

was 21.65 ± 2.54 years in fully dentate bruxers, 

21.15 ± 3.36 years in fully dentate non-bruxers 

and 21 ± 2.98 years in non-bruxers with missing 

and/or restored teeth. There was no significant 

age difference among the groups (p>0.05). 

Regarding intra-observer agreement, while 

the VAS method showed substantial agreement 

(0.74) and the SSSC test exhibited perfect 

agreement (0.93), fair agreement (0.27) was 
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found for the observed preferred chewing side 

of Kazazoglu’s test. The state preferred 

chewing side of Kazazoglu test was found to be 

non-reliable (0.5). 

In the group of fully dentate bruxers, no 

significant association was found between CSP 

as determined by the VAS method and hand, 

foot, eye and ear preferences (p>0.05).  In this 

group, extremity and sensory preferences were 

predominantly on the right side, whereas their 

chewing side preferences showed left side 

dominance (Table 1). 

There was no significant association 

between VAS-assessed CSP and hand, foot, eye 

and ear preferences in fully dentate non-bruxers 

(p>0.05). In this group, CSPs were in the same 

direction and predominantly right-sided, which 

were at lower rates when compared with 

extremity and sensory preferences (Table 2). 

No significant association was observed 

between VAS-assessed CSPs and hand, foot, 

eye and ear preferences among non-bruxers 

with missing and/or restored teeth (p>0.05).  

CSPs also showed right side dominance in this 

group, which was at a lower rate than extremity 

and sensory preferences (Table 3).

 

 
Table 2. Relationship between CSP and hand, foot, ear and eye preferences in fully dentate non- bruxers 

                                                           CSP as assessed by VAS 

 
Right Left Total  

n (%) n (%) n (%) p 

HAND 
Right 29 (67.4) 14 (32.6) 43 (93.3) 

0.341 
Left 1 (100) 0 (0)  1 (6.7) 

FOOT 
Right 14 (35.9) 25 (64.1) 39 (88.6) 

0.647 
Left 4 (80) 1 (20) 5 (11.4) 

EAR 
Right 24 (64.9) 13 (35.1) 37 (84.1) 

1.000 
Left 5 (71.4) 2 (28.6) 7 (15.9) 

EYE 
Right 24 (70.6) 10 (29.4) 34 (77.3) 

0.271 
Left 5 (50) 5 (50%) 10 (22.7) 

CSP Total 25 (65.9) 19 (34.1) 44 (100)  

CSP: Chewing Side Preference, VAS- Visual Analogue Scale 

*p<0.05: statistically significant.  

 

Table 1. Relationship between CSP and hand, foot, ear and eye preferences in fully dentate bruxers 

                                           CSP as assessed by VAS  

  

 
Right Left Total  

n (%) n (%) n (%) p 

HAND 
Right 17 (44.7) 21 (55.3) 38 (86.4) 

0.684 
Left 2 (33.3) 4 (66.7) 6 (13.6) 

FOOT 
Right 17 (50) 17 (50) 34 (77.8) 

0.148 
Left 2 (20) 8 (80) 10 (22.2) 

EAR 
Right 15 (41.7) 21 (58.3) 36 (81.8) 

0.710 
Left 4 (50) 4 (50) 8 (18.2) 

EYE 
Right 17 (51.5) 16 (48.5) 33(75) 

0.081 
Left 2 (18.2) 9 (81.8) 11 (25) 

CSP  Total  19 (43.2) 25 (56.8) 44 (100)  

CSP: Chewing Side Preference, VAS. Visual Analogue Scale 

Chi-square test (p denotes significance level, *p<0.05: statistically significant.) 
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Table 3. Relationship between CSP and hand, foot, ear and eye preferences in the non-bruxers with missing and/or 

restored teeth 

                                    CSP as assessed by VAS  

 
Right Left Total  

n (%) n (%) n (%) p 

HAND 
Right 26 (63.4) 15 (36.6) 41 (93.2) 

0.062 
Left 0 (0) 3 (100) 3 (6.8) 

FOOT 
Right 24 (63.2) 14 (36.8) 38 (86.4) 

0.208 
Left 2 (33.3) 4 (66.7) 6 (13.6) 

EAR 
Right 21 (56.8) 16 (43.2) 37 (84.1) 

0.682 
Left 5 (71.4) 2 (28.6) 7 (15.9) 

EYE 
Right 23 (65.7) 12 (34.3) 35 (79.5) 

0.128 
Left 3 (33.3) 6 (66.7) 9 (20.5) 

CSP Total 26 (59.1) 18 (40.9) 44 (100)  

CSP: Chewing Side Preference, VAS: Visual Analogue Scale 

*p<0.05: statistically significant.  

In the current study, Kazazoglu’s observed 

preferred chewing side method was used to 

determine CSP and compared with the VAS 

method, since the intra-observer agreement was 

lower for Kazazoglu’s state preferred chewing 

side method. As a result, no significant 

association was found between the VAS 

method and Kazazoglu’s observed preferred 

chewing side method among the groups 

(p>0.05) (Table 4). 

On the sunflower seed shell cracking test, 

the subjects preferred the right side more 

frequently. In all three groups, there was no 

significant association between the VAS 

method and the SSSC test in terms of chewing 

side preference (p>0.05) (Table 5). 

 

Table 4. Relationship between VAS and Kazazoglu method in the study groups 

                   Kazazoğlu (Observed)  

   Right Left Both Total    

  p  Groups  n (%) n (%) n (%) n (%) 

 

 

VAS 

 

 

 

 

Fully dentate 

bruxers 

Right 11 (44) 5 (45.5) 3 (37.5) 19 (43.2)  

0.935 Left 14 (56) 6 (54.5) 5 (62.5) 25 (56.8) 

Total 25 (56.8) 11 (25) 8 (18.2) 44 (100) 

Fully dentate 

non-bruxers 

Right 14 (63.6) 8 (80) 7 (58.3) 29 (65.9)  

0.538 Left 8 (36.4) 2 (20) 5 (41.7) 15 (34.1) 

Total 22 (50) 10 (22.7) 12 (27.3) 44 (100) 

Non-bruxers with 

missing and/or 

restored teeth 

Right 18 (72) 6 (46.2) 2 (33.3) 26 (59.1)  

0.118 Left 7 (28) 7 (53. 8) 4 (66.7) 18 (40.9) 

Total 25 (56.8) 13 (29.5) 6 (13.6) 44 (100) 

VAS: Visual Analogue Scale 

Chi-square test (p denotes significance level, *p<0.05: statistically significant.) 
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DISCUSSION  

There is no universally accepted method for 

the diagnosis of bruxism, and each method has 

its own advantages and drawbacks (13). This 

study was conducted on individuals with 

“probable” bruxism due to the high cost and 

relatively difficult accessibility of 

polysomnographic and electromyographic 

recordings. The authors used the clinical 

evaluation criteria in addition to the 

questionnaire for this study and consider that a 

much more reliable study group has been 

established than would be obtained with the 

"possible" bruxism diagnostic criteria (13, 23). 

In most of the physical activities, there is a 

preference to use one side of the body over the 

contralateral side with respect to hands, feet, 

ears and eyes (25, 26). Chewing is no exception 

and many studies have reported that there may 

be a preferred chewing side (7, 27). 

There are several studies reporting that 

unilateral chewing is also affected by bruxism 

(17, 18). In a study, Fujita et al. (17) found a 

significant association between unilateral 

chewing and bruxism and stated that unilateral 

chewing and bruxism are the most common 

behaviors among parafunctional habits in 

patients with TMD (p<0.05). Consistently, 

Yeler et al. (18) found that 42% of individuals 

with TMD were bruxers and reported 

significant associations between TMD and 

bruxism and between bruxism and unilateral 

chewing (p<0.05). Ishibashi et al. (28) reported 

that bruxers with TMD tend to favor one side 

for chewing over the other compared to non-

bruxers with TMD.  

Former studies on the impact of 

environmental factors on chewing side 

preference (CSP) have yielded contradictory 

results. Various environmental factors have 

been examined in those studies, which included 

asymmetric tooth loss, partial denture, 

deciduous and mixed dentition, functional 

occlusal contact areas, head posture, presence 

Table 5. Relationship between VAS and SSSC in the study groups 

       Sunflower Seed Shell Cracking Test  

  Right Left 
Middle of two 

teeth 
Total 

 

p 

Groups  n (%) n (%) n (%) n (%) 

Fully dentate 

bruxers 

Right 13 (68.4) 4 (21.1) 2 (10.5) 19 (43.2)  

0.21 Left 17 (68) 8 (32) 0 (0) 25 (56.8) 

Total 30 (68.2) 12 (27.3) 2 (4.5) 44 (100) 

Fully dentate 

non-bruxers 

Right 16 (55.2) 10 (34.5) 3 (13.3) 29 (59.1)  

Left 9 (60) 4 (26.7) 3 (13.3) 15 (34.1) 0.85 

Total 25 (56.8) 14 (31.8) 2 (4.5) 44 (100) 
 

Non-bruxers with 

missing and/or 

restored teeth 

Right 16 (61.5) 8 (30.8) 2 (7.7) 26 (59.1) 
 

Left 10 (55.6) 7 (38.9) 1 (5.6) 18 (40.9) 0.84 

Total 26 (59.1) 15(34.1) 3 (6.8) 44 (100) 
 

VAS: Visual Analogue Scale 

Chi-square test (p denotes significance level, *p<0.05: statistically significant.) 
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of caries, pain and food texture (3, 6, 7, 9, 11, 

29, 30). 

Haralur et al. (7), Omar et al. (31) and 

Rovira‐Lastra et al. (5) have reported that the 

chewing side is affected by occlusal 

parameters, as assessed by the visual point 

method and masticatory efficiency test 

respectively. Contrastingly, Pond et al. (8) did 

not find an association between occlusion and 

chewing side preference using patient survey 

method. Oral pain and temporomandibular joint 

disorders have also been reported to affect CSP 

in aforementioned studies. 

In a study involving 189 individuals from the 

Israeli population, Nissan et al. (10) 

investigated chewing side preference using 

patient questionnaire and the first cycle of gum 

chewing. The authors reported that local dental 

parameters such as missing teeth, teeth with 

implant-supported restoration and complete 

dentures had no effect on CSP. They also noted 

a significant association between CSP and 

hemispheric laterality (p<0.05). In another 

study by Nayak et al. (32) in 240 individuals 

from the Indian population, chewing side 

preference as determined by EMG or survey by 

age groups was not associated with caries in 

deciduous or permanent teeth. 

In the current study, environmental factors 

such as pain, caries and premature occlusal 

contact other than missing or restored teeth 

were eliminated in all groups, which allowed 

for investigating specifically their effect on 

chewing side preference and its association 

with brain laterality. In contrast to Nissan et 

al.’s report (10), chewing side preference was 

not significantly associated with brain laterality 

in individuals with missing or restored teeth in 

the present study. This discrepancy may be 

explained by differences in populations studied 

and methodology. Moreover, since the primary 

aim of this study was not to investigate the 

impact of environmental factors on chewing 

side preference, the exclusion of the individuals 

who use both sides for chewing represents a 

limitation in the examination of any effect of 

environmental factors.  

In studies reporting that chewing side 

preference is influenced by the central nervous 

system, CSP was found to be associated with 

hemispheric laterality including handedness, 

footedness, earedness and eyedness, and this 

relationship has been explored in diverse 

populations using different methods (3, 10, 11). 

In a South Korean study by Seung-Min Lee 

et al. (3) in 54 fully dentate individuals without 

caries aged 25 to 35 years, chewing gum was 

used as the test food to determine CSP during 

30 chewing strokes, and the side with more than 

15 strokes was considered as the preferred 

chewing side. The authors reported that CSP 

was associated with eye and foot preferences 

(p<0.05) but not with hand and ear preferences 

(p>0.05). 

In a study from Turkey by Serel Arslan et al. 

(11) involving 75 fully dentate individuals (21 
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to 45 years of age) with no caries, CSP was 

determined using VAS and found to be 

significantly correlated with hand, foot, ear and 

eye preferences (p<0.05). In that study, 

chewing side preference was reported to be 

centrally controlled. 

On the other hand, there are studies reporting 

that there is no correlation between CSP and 

lateral dominance (27, 29, 33). Martinez-Gomis 

et al. (30) found no significant relationship 

between CSP and hand preference using 

Optosil silicone tablets as test material in 117 

young adults 17 to 47 years of age with natural 

dentition (p>0.05). In a study by Gisel (33), 

preferences of placing food either on the left or 

right side of the mouth when starting to eat were 

examined in 98 children 5 to 8 years of age and 

then compared with hand preferences. As a 

result, they found no significant association 

between handedness and chewing side 

preference (p>0.05). Khamnei et al. (27) 

analyzed chewing side preference with 

handedness in 19 healthy young subjects using 

soft (cake) and hard (walnut) foods using 

surface EMG recordings from the jaw muscles 

and reported no significant correlation 

(p>0.05). However, they observed right side 

dominance for both preferences and suggested 

that chewing side preference possibly 

originates from the dominant brain hemisphere. 

Previous studies have discussed 

involvement of many factors in the etiology of 

bruxism including the central nervous system 

(34, 35). Whether the unilateral chewing 

tendency reported among bruxers is also 

determined centrally was another topic that the 

current study was interested in examining. In 

line with aforementioned studies, CSPs were 

not significantly associated with hand, foot, ear 

and eye preferences or brain laterality in any of 

the groups including the bruxers in the present 

study. As there are no studies in the literature 

exploring the relationship between chewing 

side preference and brain laterality in bruxers, a 

direct comparison could not be made among 

bruxer populations across studies. 

Furthermore, there were very few study 

subjects with left side dominance in extremity 

and sensory preferences, which limited the 

ability of the authors to draw firm conclusions 

on the correlation of chewing side preferences 

with brain laterality in left-handed subjects.  

As reported by many studies, right-

handedness and thus left brain dominance are 

more prevalent in the general population (5, 10, 

36). Studies in different populations have 

demonstrated that chewing occurs 

predominantly on the right side (5, 36) and 

chewing side preference may be centrally 

regulated (5, 10, 11, 30). 

Consistently, results of the current study 

showed a higher rate of right side preference in 

extremity use, indicating left brain dominance. 

However, although chewing side preferences 

were in the same direction as the extremity and 

sensory preferences among non-bruxer groups, 
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the lower rate of right side preference and the 

non-significant association with brain laterality 

suggest that environmental factors may be 

involved in these groups.  

In the group of bruxers, right-sided 

extremity and sensory preferences along with a 

slight tendency to chew on the left side showed 

no relationship with the dominant brain lobe 

involved in extremity and sensory preferences 

(p>0.05). However, higher frequency of left 

side dominance among bruxers compared to the 

other groups in the current study led us to 

consider whether different central or 

environmental factors come into play in that 

case. The authors think that this differential 

finding observed in bruxers warrants further 

studies in larger populations with a balanced 

distribution of left-handed and right-handed 

individuals.  

To the best of the authors’ knowledge, 

Kazazoglu’s method was tested in only one 

study in comparison to other methods. In a 

study, Varela et al. (36) compared 

kinesiography method with Kazazoglu’s 

observed and state preferred chewing side tests 

for determining chewing side preference and 

found no significant agreement between the 

two methods. In the present study, Kazazoglu’s 

method showed low intra-observer agreement 

and was not significantly associated with VAS 

(p>0.05). Based on these results, it was 

concluded that Kazazoglu’s method is not a 

reliable method for determining chewing side 

preference.  

In the current study, it was sought whether 

sunflower seed shell cracking (SSSC) test could 

serve as a better method to determine CSP than 

established methods. Although SSSC test was 

not significantly associated VAS, it showed 

perfect intra-observer agreement, which was 

the highest among the methods used. This may 

also explain the abrasions observed in the area 

used for cracking sunflower seed shells among 

individuals with a habit of eating sunflower 

seeds. 

CONCLUSION 

In conclusion, there was no relationship 

between chewing side preference and the 

dominant brain hemisphere indicated by the 

extremity and sensory preferences identified. 

Extremity and sensory preferences of the study 

sample were predominantly right-sided 

(dominant left hemisphere). However, right 

side preference for chewing was less common 

in the study groups, and even showed left side 

dominance among bruxer groups. Different 

central and peripheral mechanisms may be 

involved in CSP, and further studies are needed 

to corroborate the current findings. 

Kazazoglu’s method was found to be a non-

reliable method to determine CSP and although 

the sunflower seed shell cracking test was 

reliable, its validity could not be demonstrated.  
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Abstract  

Objectives: The research is aimed to determine the effect of women's family planning method use on worry 

level. 

Methods: The sample of this descriptive study was composed of 339 women who applied to the outpatient 

clinics of a hospital in Trabzon between 15.05.2019-01.10.2019. Data from the study was collected via the 

personal data form and the Penn State Worry Questionnaire (PSWQ). Descriptive statistical methods, 

Cronbach Alpha reliability Test, t test in independent groups and ANOVA test were used to evaluate the 

research data. Before collecting data, permission to use the scale, research permission, ethics committee 

permission and written consent were obtained from the women participate in the research. 

Results: The average age of the women involved in the study was 31.51±6.53. %51 of the women were high 

school graduates and %65.8 were housewives. %12.4 of women expressed concern about the family planning 

method they used. Women received an average score of 54.16±14.39 from PSWQ. The mean scores of 

women using oral contraceptives, condoms, intrauterine devices and withdrawal methods from PSWQ are 

respectively 52.19±9.17, 58.20±15.25, 46.84±14.97 and 59.38±13.82 found to be. The PSWQ mean scores 

of women 25-32 aged between, 6 Months-1 years married, living in a large family, has a pregnancy and a 

child, the family planning method he uses negatively affects his sexual life and his relationship with his wife, 

dissatisfied with the family planning method he and his wife use, not trusting the method, worried about the 

method, fear of pregnancy it was found to be higher than other women and the difference between groups 

was statistically significant (p<0.05). 

Conclusion: Worry levels of women using withdrawal method were found to be higher than women using 

oral contraceptives and intrauterine devices, and worry levels of women were affected by different variables. 
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INTRODUCTION  

Family planning (FP) is defined as couples’ 

undertaking responsibilities in all respects in 

line with their decisions and having children 

whenever they want. FP helps couples to avoid 

undesired pregnancies, determine the duration 

between childbirths, decide when to have 

children by evaluating their age and economic 

conditions, and help infertile couples to have 

children. If FP, which has an important place in 

primary health care services, is not used 

sufficiently, many health and social problems 

arise (1). FP methods have two main goals. The 

first goal is to determine the durations between 

two pregnancies and the second is to control the 

delivery of more children. The three main 

elements that contribute to achieving these 

goals are knowledge, attitudes, and practices. 

Any of these factors affect the outcome of 

family planning (2).  

Deciding on the FP method is one of the 

most sensitive and important issues for spouses. 

Many factors such as education, religious 

belief, and ethical and cultural values of the 

person may change this decision. The diversity 

of FP methods and applications increases 

personal freedom and determination (3). It is 

thought that this high diversity will also lead to 

indecision in spouses and increase anxiety 

levels. 

Women stop using FP methods due to 

reasons such as not trusting the protectiveness 

of the methods, getting pregnant while using a 

method, pain, infections, difficulty in use, the 

spouse’s unwillingness, dizziness, angriness, 

stomachache, nausea, weight gain, the thought 

that there may be a hormonal disorder, and 

wanting a child. Women who use intrauterine 

devices stop using them mostly due to bleeding 

(59.4%) and pain (33.3%); women using the 

withdrawal method stop using this method 

mostly since they do not trust the protectiveness 

of this method (57.4%); women using condoms 

stop using them mostly because their spouses 

do not want (46.1%); women using oral 

contraceptives OCS stop using this method 

mostly because they experience angriness, 

headache, and dizziness (54%) (4). These 

factors that lead women to stop using methods 

can affect women’s psychology negatively. 

In the study conducted by Çayan (4), it was 

determined that 35.6% of women conceived 

while using the method and that these women 

were using the withdrawal method (72.5%), 

condom (15.6%), OCS (3.9%), and intrauterine 

device (IUD) (%) 1.9) when they conceived. In 

the study of Helvacıoğlu et al. (5), it was 

determined that 27.8% of women had worries 

about the use of OCS and that they were most 

worried about weight gain (40.8%) and hair 

growth (25%). Women using the withdrawal 

method often have worries about conceiving 

(6,7). It was determined that couples using 

condoms were most worried about the tearing 

of the condom during sexual intercourse (8).  
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The problems women experience while 

using methods, their trust in the methods they 

use, the negative effects of the used method on 

sexual life, the lack of sufficient knowledge 

about the methods, the fear of conceiving while 

using the method, and the level of satisfaction 

with the methods lead to a risk of anxiety and 

reduced quality of life in women. There is a 

limited number of studies on FP methods and 

the worry phenomena in the literature. 

According to the Turkey Demographic and 

Health Survey (TDHS) reports, the most 

commonly used FP methods by women are 

withdrawal, condoms, intrauterine devices, and 

oral contraceptives (9,10). In this study, the 

most commonly used FP methods by women 

according to TDHS data were evaluated and the 

effect of these methods on the level of anxiety 

was examined. It is thought that the results will 

provide benefit the counseling services of 

nurses.  

METHODS 

Research Type, Population, and Sample 

The descriptive study was conducted in a 

state hospital in Trabzon between 05/15/2019 

and 10/01/2019. The sample size was 

calculated using the formula for known 

populations and 339 women were planned to be 

included in the study. 

According to the calculated sample size, the 

aim was to reach an equal number of women 

using oral contraceptives (84 people), condoms 

(85 people), IUDs (85 people), and the 

withdrawal method (85 people). 

Inclusion Criteria of Research 

• Being married, 

• Being at least a primary school graduate, 

• Being aged between 18-49, 

• Not being pregnant, 

• Using one of the family planning methods 

(oral contraceptives, condoms, intrauterine 

devices, withdrawal) for at least 6 months, 

• Not having a psychological problem, 

• Not having a gynecological disease that 

prevents reproduction, 

• Not having a sexually transmitted disease, 

• Being able to communicate verbally, 

• Voluntarily agreeing to participate in the 

research. 

Exclusion Criteria of Research 

• Having entered menopause naturally or with 

surgical methods, 

• Using a method other than oral 

contraceptives, condoms, intrauterine 

devices, or the withdrawal method. 

• Disagreeing to participate in the research. 

A total of 339 married women who were at 

least primary school graduates, who were aged 

18-49, who were not pregnant, who were using 

one of the FP methods (OCS, condom, IUD, 

withdrawal) for at least 6 months, and who did 

not have a psychological problem, 

gynecological disease or sexually transmitted 

disease were included in the study.  
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Women who had entered menopause naturally or 

with surgical methods and women who were using 

any method other than oral contraceptives, 

condoms, intrauterine devices, and the withdrawal 

method were not included in the study. 

Data Collection 

The research data were collected using a 

personal information form and the Penn State 

Worry Questionnaire (PSWQ) from the women 

who applied to the hospital’s outpatient clinics, 

excluding the mental health and diseases outpatient 

clinics. The women were informed about the 

purpose and contributions of the research and the 

data collection tools were applied to the women who 

met the research criteria and volunteered to 

participate in face-to-face interviews. It took 

approximately 15-20 minutes to implement the data 

collection tools. 

Data Collection Tools 

Personal Information Form 

The Personal Information Form was prepared by 

reviewing the literature and includes questions 

regarding the participants’ socio-demographic 

characteristics (age, age of marriage, education and 

income level, employment status, family type, 

duration of marriage, and information about the 

spouse), obstetric characteristics (number of 

pregnancies and births, history of risky pregnancy, 

and loss of pregnancy), the FP method used, and 

sexual life characteristics (frequency of sexual 

intercourses, sexual self-evaluation, general 

communication with the spouse, FP method used 

for the last six months, duration of using the 

method, the effect of the FP method on sexual life 

and the relationship with the spouse, satisfaction of 

the woman with the FP method, satisfaction of the 

spouse with the FP method, trust in the FP method, 

worry about the FP method, and fear of pregnancy). 

Penn State Worry Questionnaire (PSWQ) 

PSWQ was developed by Meyer et al. in 1990. 

The Turkish reliability and validity of the 

questionnaire were established by Yılmaz et al. in 

2008. The questionnaire evaluates the severity, 

prevalence, and controllability of general and 

persistent worry that is not specific to any subject. 

It is widely used in the evaluation of clinical 

practice and research on pathological worry. The 

questionnaire consists of 16 items. Participants 

evaluate the extent to which each item describes 

themselves on a 5-point Likert-type scale ranging 

from “1 = Does not describe me at all” to “5 = 

Describes me very well”. The original PSWQ is in 

a single-factor structure. A single total score is 

obtained by summing the scores of all items. Of the 

16 items of PSWQ, 11 are straight-scored and 5 (1, 

3, 8, 10, and 11) are reverse-scored. The score 

obtainable from the questionnaire ranges from 16 to 

80. An increase in the total score indicates an 

increase in the level of pathological worry. The 

psychometric analyses showed that the Turkish 

PSWQ has a single-factor structure as in the original 

version and that the evaluation should be made 

according to the total score (11,12). 

The corrected item-total correlations of the 

questionnaire ranged from 0.32 to 0.75. The 

Cronbach alpha and split-half reliability coefficients 

of the questionnaire are 0.91 and the test-retest 

reliability coefficient is 0.88 (12). 

Ethical consideration 

Permission was taken from the author via e-mail 

to use the Penn State Worry Questionnaire in the 

study. To carry out the research, permission 
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(Annex-4) was taken from the Trabzon Provincial 

Directorate of Health, and institutional permission 

was taken from the hospital where the research was 

carried out. Ethics committee approval dated 

04/04/2019 and numbered 2019/17 was received 

from the Clinical Research Ethics Committee of the 

University of Health Sciences, Kanuni Training and 

Research Hospital. Written informed consent was 

taken from the women who volunteered to 

participate in the study. 

Statistical Analysis 

The data were analyzed on the computer using 

the Statistical Package for Social Sciences (SPSS) 

for Windows 22 package program. Descriptive 

statistical methods including numbers, percentages, 

mean, standard deviation, minimum and maximum 

values for data analysis and Kurtosis and Skewness 

coefficients were used to check the normality 

distribution of the data. Independent samples t-test 

was used for the comparison of paired groups and 

One-Way Analysis of Variance (ANOVA) was 

used for the comparison of multiple groups. LSD 

and Dunnett-C tests were used for further analysis 

of the differences resulting from the Analysis of 

Variance. The internal validity of the questionnaire 

was evaluated using the Cronbach alpha coefficient. 

The data were tested and interpreted according to 

the significance level of 0.05. 

RESULTS 

The mean age of the women was 31.51±6.53 

(20-49 years); the mean duration of marriage was 

8.71±7.13 years (6 months-29 years); the mean age 

of marriage was 22.84±3.20 (15-39 years). Of the 

women, 52.2% were aged between 25-32; 51% 

were high school graduates; 65.8% were 

housewives; spouses of 53.4% were high school 

graduates; spouses of 49.9% were employees; 

75.5% got married between the ages of 19-25; 

43.7% were married for 1-5 years; 63.1% had a 

moderate income; 91.2% had a nuclear family; the 

place of longest residence of 56.3% was a town 

(Table 1).  

The mean duration of the use of a method by 

women was 3.75±3.72 years. Of the women, 

75.8% stated that they had been using the 

method for 1-5 years; 59% stated that the FP 

method they used did not affect their sexual life; 

70.2% stated that the FP method they used did 

not affect their relationships with their spouses; 

90% stated that they were satisfied with the FP 

method they used; 88.8% stated that their 

spouses were satisfied with the FP method they 

used; 86.7% stated that they trusted the FP 

method they used; 87.6% were not worried 

about the FP method they used; 63.4% were not 

afraid of conceiving (Table 2). 

In our study, the mean score of the women 

on PSWQ was 54.16±14.39 and the Cronbach 

alpha value was 0.922 (Table 3).  

The mean PSWQ score of the women using 

OCSs was 52.19±9.17; the mean PSWQ score 

of the women using condoms was 58.20±15.25; 

the mean PSWQ score of the women using 

IUDs was 46.84±14.97; and the mean PSWQ 

score of the women using the withdrawal 

method was 59.38±13.82. The mean PSWQ 

scores of the women were statistically different 

according to the FP method used (p<0.05). 

According to further analysis to determine the  
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Table 1. Distribution of Women According to Their Descriptive Characteristics (n=339) 

Descriptive Characteristics n % 

Age Group  

18-24 years 35 10.3 

25-32 years 177 52.2 

33-40 years 88 26.0 

41 years and over 39 11.5 

Education Level 

Primary school 26   7.7 

Middle school 46 13.6 

High school 173 51.0 

Associate’s degree 32   9.4 

Bachelor’s or higher degrees 62 18.3 

Occupation 

Housewife 223 65.8 

Government officer 41 12.1 

Employee 51 15.0 

Other 24   7.1 

Education Level of the Spouse 

Primary school 10   2.9 

Middle school 37 10.9 

High school 181 53.4 

Associate’s degree 25   7.4 

Bachelor’s or higher degrees 86 25.4 

Employment Status of the Spouse 

Unemployed 9   2.6 

Government officer 89 26.3 

Employee 169 49.9 

Other 72 21.2 

Duration of Marriage  

6 months-1 year 4   1.2 

1-5 years 148 43.7 

6-10 years 78 23.0 

11-15 years 37 10.9 

16 years and over 72 21.2 

Age of Marriage  

18 years and below 28   8.3 

19-25 years 256 75.5 

26-30 years 50 14.7 

31 years and over 5   1.5 

Income Status 

Income < expenses 73 21.5 

Income = expenses 214 63.1 

Income > expenses 52 15.4 

Family Type 

Nuclear family 309 91.2 

Extended family 30   8.8 

Place of Longest Residence 

Village 47 13.9 

Town 191 56.3 

City center 101 29.8 
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group from which the difference originated, the 

mean PSWQ score of the women using the 

withdrawal method was higher than the mean 

PSWQ score of the women using oral 

contraceptives and intrauterine devices (Table 

4.) 

Table 2. Distribution of Women’s Characteristics Regarding the FP Method Used (n=339) 

Characteristics n % 

FP Method Used   

Oral contraceptives 84 24.7 

Condom 85 25.1 

Intrauterine device 85 25.1 

Withdrawal 85 25.1 

Duration of the Use of FP Method 

6 months-1 years  18   5.3 

1-5 years 257 75.8 

6-10 years 51 15.0 

11-15 years 3   0.9 

16 years and over 10   3.0 

Effect of the FP Method on Sexual Life   

Positive 128 37.8 

Negative 11   3.2 

No effect 200 59.0 

Effect of the FP Method on Relationship of Spouses 

Positive 97 28.6 

Negative 4   1.2 

No effect 238 70.2 

Satisfaction of the Woman with FP Method 

Satisfied 305 90.0 

Dissatisfied 34 10.0 

Satisfaction of the Spouse with FP Method 

Satisfied 301 88.8 

Dissatisfied 38 11.2 

Trust in the FP Method    

Trustful 294 86.7 

Untrustful 45 13.3 

Worry about the FP Method 

Worried 42 12.4 

Unworried 297 87.6 

Fear of Conceiving   

Yes 124 36.6 

No 215 63.4 

In the comparison of women’s mean PSWQ 

scores according to their descriptive 

characteristics, the differences found between 

the groups were statistically significant 

according to the age group (p=0.011), duration 

of marriage (p=0.09), and family type 

(p=0.018). In further analysis, the difference 

between the age group and the mean PSWQ 
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score originated from the mean scores of the 

women in the “25-32 age” group and the “33-

40 age” group. The difference between the 

duration of marriage and the mean PSWQ score 

originated from the mean scores of the women 

who were married “1-5 years”, “11-15 years”, 

and “16 years and over” (Table 5). 

In the comparison of women’s mean PSWQ 

scores according to their obstetric 

characteristics, the differences found between 

the groups were statistically significant 

according to the number of pregnancies 

(p=0.000) and the number of living children 

(p=0.000). In further analysis, the difference 

found according to the number of pregnancies 

originated from the mean scores of the women 

who had “two pregnancies”, “zero 

pregnancies”, and “one pregnancy”. The 

difference according to the number of living 

children originated from the mean scores of the 

women who had “two living children” and “one 

living child”. The mean PSWQ scores were not 

statistically different according to the history of 

risky pregnancy and loss of pregnancy, 

(p>0.05) (Table 6). 

 

Table 3. Descriptive Statistics and Reliability Coefficients of PSWQ 

 n Min. Max. Mean SD. Cronbach 

Alpha  

Total 339 16.00 80.00 54.16 14.39 0.922 

Table 4. Comparison of Women’s PSWQ Scores According to the FP Method They Used (n=339) 

Characteristics n 
Penn State Worry Questionnaire 

Mean SD. Test Value P 

FP Method Used 

Oral contraceptivesa 84 52.19   9.17 
F=15.620 0.000 

Condomb 85 58.20 15.25 

Intrauterine devicec 85 46.84 14.97 
Difference: a-d, c-d 

(Dunnett-C) Withdrawal d 85 59.38 13.82 

F:One-Way Analysis of Variance (ANOVA), Difference:LSD and Dunnett-C, SD:Standard Deviation 

 

In the comparison of women’s PSWQ scores 

according to the characteristics regarding the 

FP method used, the differences found between 

the groups were statistically significant 

according to the effect of the FP method on 

sexual life (p=0.006), the effect of the FP 

method on the relationship with the spouse 

(p=0.005), the satisfaction of the woman and 

the spouse with the FP method (p=0.000), the 

trust in the FP method (p=0.018), worry about 

the FP method (p=0.002), and the fear of 

conceiving (p=0.002). In further analysis, the 

difference between the effect of the FP method 

on sexual life and the mean PSWQ score 

originated from the mean scores of the women 

who stated that the FP method had a “negative 

effect” and the women who stated that the PF 

method had a “positive effect” and “no effect”. 

The difference between the effect of the FP 

method on the relationship with the spouse and 

the mean PSWQ score originated from the 

women who stated a “positive effect” and the 

women who stated “no effect”. The mean 

PSWQ scores of the women were not 
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statistically different according to the duration 

of the use of the FP method (p>0.05) (Table 7) 

 

 
Table 5. Comparison of Women’s PSWQ Scores According to Their Descriptive Characteristics (n=339) 

Descriptive Characteristics n 
Penn State Worry Questionnaire 

Mean SD. Test Value P 

Age Group 

18-24 yearsa 35 54.66 15.26 
F=3.803 0.011 

25-32 yearsb 177 56.42 13.00 

33-40 yearsc 88 50.74 15.16 Difference: b-c 

(Dunnett-C) 41 years and overd 39 51.13 16.24 

Education Level      

Primary school 26 57.81 15.89 

F=0.874 0.480 

Middle school 46 52.41 11.20 

High school 173 54.79 15.01 

Associate’s degree 32 53.22 14.43 

Bachelor’s or higher degrees 62 52.65 14.06 

Occupation      

Housewife 223 54.10 14.84 

F=0.346 0.792 
Government officer 41 52.88 14.48 

Employee 51 55.78 13.86 

Other 24 53.42 11.12 

Education Level of the Spouse      

Primary school 10 58.70 10.23 

F=0.968 

 

0.425 

 

Middle school 37 56.62 15.97 

High school 181 53.72 14.60 

Associate’s degree 25 50.76 13.64 

Bachelor’s or higher degrees 86 54.53 13.81 

Employment Status of the Spouse      

Unemployed 9 54.56 14.63 

F=0.412 

 

0.744 

 

Government officer 89 53.48 14.52 

Employee 169 54.99 15.29 

Other 72 52.99 11.97 

Duration of Marriage 

6 month-1 yeara 4 58.25 13.23 
F=3.435 0.009 

1-5 yearsb 148 56.74 13.59 

6-10 yearsc 78 54.44 12.26 
Difference: b-d, b-e 

(LSD) 
11-15 yearsd 37 49.05 18.09 

16 years and overe 72 50.94 15.10 

Age of Marriage 

18 years and below 28 52.43 15.29 

F=0.343 0.794 19-25 years 256 54.03 14.41 

26-30 years 50 55.74 13.88 

31 years and over 5 54.60 16.33  

Income Status     

Income < expenses 73 54.99 14.67 

F=0.806 0.447 Income = expenses 214 54.43 14.24 

Income > expenses 52 51.88 14.67 

Family Type 

Nuclear family 309 53.58 14.42 
  t=2.373 0.018 

Extended family 30 60.07 12.89 

Place of Longest Residence 

Village 47 57.66 13.35 

F=1.626 0.198 Town 191 53.63 14.35 

City center 101 53.51 14.82 

F:One-Way Analysis of Variance (ANOVA),  Difference:LSD and Dunnett C, t: Independent Samples t-Test  
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Table 6. Comparison of Women’s PSWQ Scores According to Their Obstetric Characteristics  

Obstetric Characteristics n 

Penn State Worry Questionnaire 

Mean SD 
Test 

Value 
P 

Number of Pregnancies (n=339) 

Nonea 50 56.26 15.09 
F=6.129 0.000 

1b 114 57.59 12.39 

2c 93 49.48 14.89 
Difference: a-c, b-c 

(LSD) 
3 pregnancies and overd 82 53.40 14.67 

Number of Living Children (n=289) 

Nonea 15 52.80 14.61 
F=6.229 0.000 

1b 106 58.10 12.09 

2c 101 49.82 15.13 
Difference: b-c 

(Dunnett-C) 3 children and overd 67 53.18 14.42 

History of Risky Pregnancy (n=289) 

Yes 50 57.12 13.63 
t=1.818 0.070 

No 239 53.10 14.32 

Loss of Pregnancy (n=289) 

Yes 44 55.98 14.46 
t=1.101 0.272 

No 245 53.41 14.22 

F:One-Way Analysis of Variance (ANOVA),  Difference: LSD and Dunnett C, t: Independent Samples t-Test 

 

DISCUSSION 

Worry is considered a cognitive component 

of anxiety, the reaction that prepares the person 

for future risks. In two different studies 

conducted by Castillo et al. (13), the mean 

PSWQ scores of female participants were 

found to be 48.86±10.14 and 48.45±10.22. In 

the study conducted by Rodríguez-Biglieri and 

Vetere (14), it was found that female 

participants’ mean score on PSWQ was 

44.92±10.51. In the study of Bottesi et al. (15), 

women’s mean score on PSWQ was 

46.77±12.65. In the thesis study of İnegöl (16), 

the mean PSWQ score of female participants 

was reported as 48.47±9.30. In the present 

study, the mean score of women on PSWQ was 

found as 54.16±14.39. When the studies carried 

out with different samples were examined, it 

was thought that the difference in the mean 

PSWQ scores was due to the fact that the 

studies were conducted in societies with 

different value judgments and cultural 

characteristics and included different age 

groups.  
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Table 7. Comparison of Women’s PSWQ Scores According to Their Characteristics regarding the FP Method They Used 

(n=339)  

Characteristics n 
Penn State Worry Questionnaire 

Mean SD. Test Value P 

Duration of the Use of FP Method  

6 months-1 year 18 54.89 14.04 

  F=1.296 0.271 

1-5 years 257 54.45 13.86 

6-10 years 51 51.98 16.36 

11-15 years 3 42.00 28.58 

16 years and over 10 60.10 12.35 

Effect of the FP Method on Sexual 

Life 

 

Positivea 128 53.38 13.44 F=5.196 0.006 

Negativeb 11 67.64   8.12 Difference: a-b, b-c 

(LSD) No effectc 200 53.92 14.92 

Effect of the FP Method on 

Relationship of Spouses 
 

Positivea 97 50.43 13.49 F=5.370 0.005 

Negativeb 4 64.00 25.46 Difference: a-c 

(LSD) No effectc 238 55.51 14.29 

Satisfaction of the Woman with FP 

Method 

 

Satisfied 305 53.05 14.28 
t=-5.240 0.000 

Dissatisfied 34 64.12 11.36 

Satisfaction of the Spouse with FP 

Method 
 

Satisfied 301 52.92 14.25 
t=-5.372          0.000 

Dissatisfied 38 63.95 11.60 

Trust in the FP Method  

Trustful 294 53.44 14.42 
t=-2.374 0.018 

Untrustful 45 58.87 13.40 

Worry about the FP Method  

Worried 42 60.71 13.33 
t=3.199          0.002 

Unworried 297 53.23 14.31 

Fear of Conceiving  

Yes 124 57.29 13.74 
t=3.084           0.002 

No 215 52.35 14.47 

F:One-Way Analysis of Variance (ANOVA)  Difference:LSD and Dunnett-C  t: Independent Samples t-Test 

The withdrawal method is still one of the 

most commonly used FP methods in our 

country since it is cost-free and accessible at 

any time. Although it is the most widely used 

FP method, the rate of dissatisfaction with the 

method is high. In the study conducted by 

Ateşer et al. (17), it was concluded that 51.6% 

of women using the withdrawal method were 

not satisfied with the method. Women who use 

the withdrawal method often do not enjoy their 

sexual life as they are worried about 

conceiving. It was found that 67.3% of women 

using the withdrawal method in the study of 

Çiftçioğlu and Erci (7) and 65.2% of women 

using the withdrawal method in the study of 

Yanıkkerem et al. (6) had worries about 
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conceiving. In the study conducted by Budak et 

al. (18), the rate of women who conceived while 

using the withdrawal method was found to be 

31%. The withdrawal method interrupts sexual 

intercourse, negatively affects couples’ sexual 

satisfaction and marital adjustment, and 

reduces sexual desire (19,20,21,22). In the 

study of Ercan (23), it was stated that the high 

rate of the use of the withdrawal method 

negatively affected women’s health by causing 

an increase in undesired pregnancies, frequent 

births, miscarriages, and maternal and infant 

deaths. In our study, it was determined that the 

mean PSWQ score of women using the 

withdrawal method (59.38±13.82) was higher 

than the mean scores of those using oral 

contraceptives (52.19±9.17) and IUDs 

(46.84±14.97). It is thought that the higher 

worry level of women using the withdrawal 

method may be due to factors such as the use of 

the method by men and lack of control of 

women, the fear of conceiving, and the negative 

effects on sexual intercourse and marital 

adjustment. 

It was determined that the mean PSWQ 

score of the women in the 25-32 age group 

(56.42±13.00) was higher than the mean PSWQ 

score of the women in the 33-40 age group 

(50.74±15.16). It is thought that the higher 

mean score of women in the 25-32 age group 

may be due to the fact that they newly started to 

use the FP method, women had a higher level 

of fear of conceiving in the early period, and 

they had uncertain conditions about the future.  

In the study, it was determined that the mean 

score of the women who had been married for 

1-5 years (56.74±13.59) was higher than the 

mean PSWQ scores of the women who had 

been married for 11-15 years (49.05±18.09) and 

16 years or over (50.94±15.10). It can be 

suggested that the high PSWQ score of women 

who had been married for 1-5 years might have 

originated from their worries due to trying to 

get to know their spouses during this period, 

assuming new responsibilities along with 

marriage, and efforts to adapt to married life. 

In our study, the mean PSWQ score of the 

women who had an extended family 

(60.07±12.89) was found to be higher than the 

mean PSWQ score of the women who had a 

nuclear family (53.58±14.42). It is thought that 

women living in extended families may be 

more worried due to difficulties in making their 

own decisions, not being able to maintain their 

sexual life freely, having more responsibilities 

compared to individuals in a nuclear family 

structure, limited social space, and not feeling 

economically sufficient. 

In the 2018 TDHS report, it was reported 

that the mean ideal number of children for 

married women aged between 15-49 is 3.0 and 

the ideal mean number of living children is 2.3 

(10). In the study of Yücel et al. (24), it was 

reported that the ideal number of children for 

women was 2.0±0.9 on average. In our study, it 
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was determined that 51.7% of the women had 

two or more pregnancies and that 58.1% had 

two or more children. When the relationship 

between the number of pregnancies and 

children and the worry levels of women was 

examined, it was found that the mean PSWQ 

score of the women who had two pregnancies 

was lower compared to the women who had one 

pregnancy and no pregnancy at all and that the 

mean PSWQ score of the women with two 

living children was lower than the mean PSWQ 

score of the women with one child. It is thought 

that having children at a planned number is 

effective in changing the level of worry of 

women according to the number of pregnancies 

and children. It can be suggested that having 

children as planned can reduce their worries 

about the future. 

The level of sexual satisfaction affects the 

relationship of the spouses, the quality of this 

relationship, and marital satisfaction (25). 

Some women do not use any FP method since 

their sexual life is affected negatively and they 

are dissatisfied (26). It was determined that 

women who stated that the FP method they used 

negatively affected their sexual life had a higher 

mean PSWQ score than the women who stated 

that it had a positive effect or no effect at all and 

that the mean PSWQ score of the women who 

stated that the FP method they used had a 

positive effect on their relationships with their 

spouses was lower than the mean score of the 

women who stated that it had no effect at all. It 

can be said that women whose sexual life is 

negatively affected due to the method they use 

have reduced sexual satisfaction, thus their 

relationships with their spouses and marital 

satisfaction are impacted and women may 

worry about these issues. 

It was determined that the mean PSWQ 

scores of the women who stated that they and 

their spouses were dissatisfied with the method 

they used, who were worried about the method 

they used, who did not trust the method, and 

who had fear of conceiving while using the 

method were higher than the mean PSWQ 

scores of the women who were satisfied with 

the method used, who were not worried about 

the method, who trusted the method, and who 

did not have fear of conceiving. It can be 

suggested that experiencing side effects and 

some problems related to the methods used may 

increase women’s fear of conceiving and, 

accordingly, their worry levels. Furthermore, 

women who are dissatisfied with the method 

they use will not feel safe and will exhibit a 

concerned attitude due to the problems they 

experience. 

CONCLUSION  

In our study, it was determined that the 

worry levels of women who used the 

withdrawal method were higher than those who 

used oral contraceptives and intrauterine 

devices and that the worry levels of women 

varied according to age, duration of marriage, 

family type, number of pregnancies and 
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children, the effect of the FP method on sexual 

life and the relationship with the spouse, 

satisfaction of women and their spouses with 

the method used, trust in the method used, and 

the fear of conceiving.  

According to the results of our research, it is 

recommended to develop scales that will 

evaluate women’s worries about FP and 

measure their worry levels, carry out in-depth 

studies to determine the reasons for women’s 

worries about FP, and examine the relationship 

between women’s worries and FP. 
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Abstract  

Objective: Asthma attack is a critical reason for morbidity and mortality if not treated effectively at the right 

time. Data about the efficiency of noninvasive and invasive mechanical ventilation (NIV, IMV) in respiratory 

failure due to asthma attacks are scant. The aim of this study was to investigate the relationship between 

asthma-related factors, medical and NIV/IMV treatments received in the Intensive Care Unit (ICU), and the 

mortality rates and length of hospital stay, in asthma attacks. 

Methods: The characteristics of patients with severe asthma treated in Hacettepe University Medical ICU 

for a ten-year period were analyzed from patient records retrospectively. The association between age, sex, 

comorbidities, asthma duration, treatment, adherence to the treatment, the effectiveness of NIV/IMV 

treatment if performed, and asthma attack severity, length of hospital stay, and mortality were investigated. 

Results: A total of 22 patients were included in this study. In addition to medical treatment, eight (36.6%) 

patients received NIV, five (22.7%) received invasive mechanical ventilation (IMV), and five (22.7%) 

patients had both. Four (18.1%) patients died in the ICU. There was no significant relationship between these 

parameters and length of hospital stay and mortality. The relationship between baseline PaCO2, pH, and 

HCO3 and the difference of PaCO2, pH, and HCO3¯ changes were significant, indicating the correct and 

effective use of NIV/IMV. 

Conclusion: NIV applications, which have been proven to be effective in hypercapnic respiratory failure, 

were also found to be effective in hypoxemic respiratory failure due to asthma attacks. The absence of a 

relationship between the investigated parameters and mortality revealed that the reasons for the mortality 

might be infections or comorbidities, not the respiratory tract. 

Keywords: Asthma, severe asthma, asthma attack, intensive care unit 
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INTRODUCTION  

Asthma is a chronic inflammatory disease 

associated with airway inflammation and 

bronchial hyperreactivity, characterized by 

occasional dyspnea, cough, and wheezing, 

mostly increasing after exposure to triggers 

such as allergens, exercise, or viral infections 

(1). Asthma affects 1-20% of the population in 

different countries and an estimated 300 million 

people worldwide. Also asthma cause 455.000 

deaths, with a prevalence ranging between 2-12 

%  in adults (2). The prevalence of asthma in 

adults in Turkey was reported to be 1.2-9.4%, 

while the prevalence of asthma-like symptoms 

was reported 9.8-27.3% (3). The emergence or 

increase of symptoms such as cough, dyspnea, 

chest tightness, and wheezing and the 

deterioration of respiratory functions in parallel 

with the symptoms in an asthmatic patient are 

defined as "asthma attacks". The severity of an 

asthma attack may vary from mild increases in 

symptoms to respiratory failure resulting in 

death (4).  

The most important point in the treatment of 

an attack is the early recognition of the onset of 

the attack by the patient and immediate start to 

the appropriate treatment at home, or in hospital 

if necessary. Severe attacks in which 

emergency treatments fail should be followed 

up in intensive care units (ICU) and evaluated 

in the need for non‐invasive ventilation (NIV) 

and/or invasive mechanic ventilation (IMV) 

(5). The severity of the attacks and the 

treatment responses of patients may be 

different. Therefore, it is essential to investigate 

which patients respond better to particular 

treatments. 

The efficacy of non‐invasive ventilation 

(NIV) has been proven especially in diseases 

such as chronic obstructive pulmonary disease 

(COPD) with hypercapnic respiratory failure, 

but its use in hypoxemic respiratory failure and 

asthma attacks is still controversial (6-8). 

However, recent studies have shown that NIV 

applications in hypoxemic respiratory failure 

reduce intubation and mortality rates, and also 

the time of hospitalization (7, 9-11). 

The aim of this study is to investigate 

patients followed up in a tertiary ICU due to 

asthma attacks by means of the relationship 

between age, gender, comorbidities, asthma 

duration, and medications, causes of attacks, 

medical and NIV/IMV treatments, if any, 

received in ICU, and their mortality rates and 

length of hospital stay. 

METHODS 

The present retrospective study included 

adult patients with asthma attacks admitted to 

Hacettepe University Hospital, Internal 

Medicine ICU for a ten-year period. Due to the 

retrospective design of the study, the 

characteristics of patients admitted to the 

intensive care unit with asthma attack were 

searched from their files and hospital data 

system. All patients who met the inclusion 

criteria within the specified date range without 
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randomization were enrolled. Masking method 

was not used and the files of all patients 

diagnosed with asthma attack in the last ten 

years were meticulously examined. Patients 

with physician-diagnosed asthma who had 

symptoms such as progressive dyspnea, cough, 

wheezing, and chest tightness at admission and 

determined with an ICD-10 code for asthma 

were included in the study. Since this study is 

retrospective, every patient who met the 

inclusion criteria was included in the study 

without going through sample size. Despite an 

asthma diagnosis code, patients whose clinical 

symptoms were not compatible with an asthma 

attack as mentioned above were not included in 

the study. Patients' age, gender, age at the onset 

of asthma, time until the first hospitalization in 

the ICU, medications used at admission with 

asthma attack, conditions that may cause an 

asthma attack, accompanying comorbidities, 

APACHE II scores, length of stay in ICU, 

treatments received in the ICU, discharge 

status, chest X-ray and/or thoracic computed 

tomography (CT) findings, echocardiography, 

Brain-Natriuretic Peptide (BNP), D-dimer 

values if performed, were collected.  

The definition of an asthma exacerbations 

(asthma attack or acute asthma) was based on 

the presence of episodes accompanied by the 

coexistence of one or more of the complaints 

including progressive dyspnea, cough, 

wheezing, and chest tightness according to 

Global Initiative for Asthma (GINA) and  

Asthma Diagnosis and Treatment Guide, 

Chronic Asthma Treatment, Step Treatment 

2022 Update Guideline (3, 12). Body 

temperature values ≥38.3 ˚C at least twice were 

defined as fever and leucocytosis was defined 

as >10000 µ/L for white blood cell (WBC) 

count. The diagnosis of pneumonia was made 

with the presence of fever or leukocytosis in 

addition to infiltration on chest X-ray or 

findings compatible with an infection on 

thoracic CT, if available. For BNP, values 

above 100 pg/ml were considered significant in 

terms of chronic heart failure. Chest 

radiographs were evaluated by intensive care 

physicians and thorax CT was reported by the 

radiology department. Echocardiography 

evaluations were performed and reported by 

experienced cardiology physicians. 

Chest X-rays were performed on all patients 

to investigate the cause of the aggravation of the 

attacks, and thoracic CT was performed when 

there are abnormalities on chest X-rays. 

Patients with a history of cardiac disease or 

suspected cardiac morbidity during follow-up 

were also evaluated by echocardiography. For 

the medical treatments in the ICU, salbutamol, 

and ipratropium were administered by 

inhalation every four hours, and continuous 

oxygen therapy was given to keep oxygen 

saturation at 90% and above. NIV was applied 

when the desired oxygen saturation targets 

could not be achieved with a nasal or face mask 

or when the patient had tachypnea and use of 
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accessory respiratory muscles. And intubation 

was performed by physicians within 

appropriate indications. 

The ethical approval of the Hacettepe 

University Scientific Research Evaluation 

Commission has been obtained (Approval date 

and number: 10.04.2013; GO 13/207-10). 

Statistical Analysis  

SPSS 18.0 was used for statistical analysis 

(IBM, Armonk, NY, USA). Descriptive 

statistics were reported as numbers and 

percentages (%) for categorical variables and 

mean ± standard deviation, and median and 

interquartile ranges for continuous variables. In 

comparisons for mortality and treatment 

groups, Chi-square test was used for categorical 

variables, and Mann-Whitney U test was used 

for continuous variables. Fisher's exact test was 

used for comparisons of categorical variables 

when the expected number was below 5 in 25% 

of the cells. The relationship between blood gas 

changes and initial measurements was 

evaluated by a non-parametric (Spearman) 

correlation coefficient and correlation graphs 

were determined. In all comparisons, p<0.05 

was accepted for statistical significance in 

bilateral tests. 

RESULTS 

Twenty-two patients hospitalized in 

Hacettepe University Internal Medicine 

Intensive Care Unit due to an asthma attack 

were included in the current retrospective 

study. Eighteen (81.8%) of the patients were 

female and the mean age of the study group was 

71±14 years. The most common symptom of 

admission to the emergency department was 

dyspnea, which was observed in all patients, 

and hypertension (11 (50%)) was the most 

common accompanying chronic disease. 

Rhinitis, which may frequently accompany 

asthma, was present in only two (9.1%) patients 

(Table 1). The median time from the diagnosis 

to ICU admission with an asthma attack was 17 

± 18.8 years. Considering the season of 

hospitalization in the ICU, 6 (27.2%) patients 

were hospitalized in winter, 6 (27.2%) in 

autumn, 5 (22.7%) in summer, and 5 (22.7%) in 

spring. Except for two patients, all other 

patients (20 (90.9%)) were on asthma 

medications at the time of admission. The 

medications used by the patients were 

summarised in Table 1. Pneumonia (20 

(90.9%)) was the most common cause of the 

attacks while pulmonary thromboembolism and 

acetylsalicylic acid intake were observed in 

only one (4.5%) patient each (Table 1).  

The most common causes of admission to 

the emergency department were dyspnea and 

sleep disturbance due to dyspnea. The most 

common clinical finding in all patients at the 

time of initial examination was rhonchi. 

APACHE II scores calculated at ICU admission 

were available in 20 patients and the median 

score was found 13.6 (IQR: 8-34). 

 Chest X-rays were performed on 20 

(90.9%) patients and 10 (50%) were evaluated 



 Mid Blac Sea J Health Sci 2023;9(4):622-637 

 

626 
 

normal. Thoracic CT was performed on 11 

(50%) patients. The findings included 

embolism, bronchiectasis, right heart dilatation, 

atelectasis, pleural effusion, and findings 

consistent with pneumonia. BNP levels were 

measured in eight (36.3%) patients and four 

(50%) were above the reference value. Fourteen 

(63.6%) patients were evaluated by 

echocardiography and five (35.7%) had heart 

failure when four (28.5%) had pulmonary 

hypertension (PHT). 

 

Table 1. Patient characteristics of the study population 

Variables 

 

n ( % ) 

Age, mean±SD, years 71±14 

Female 18 (81.8%) 

Asthma treatment before ICU admission 

             No medication 2 (9) 

             SABA as-needed 1 (4,5) 

             ICS alone 4 (18,1) 

             ICS +LABA 8 (36,3) 

             Tiotropium alone 0 (0) 

             ICS +LABA+Tiotropium 6 (27,2) 

             ICS with nebuliser 1 (4,5) 

Comorbidities 

            Hypertension 11 (50) 

            Diabetes Mellitus 6 (27,2) 

            CAD 4 (18,1) 

            CHF 4 (18,1) 

            Rhinitis 2 (9) 

            Other*  12 (54) 

Reasons for ICU admission 

            Pneumonia 20 (90,9) 

            Pulmonary thromboembolism 1 (4,5) 

            NSAID-execerbated bronchospasm 1 (4,54) 

CAD: Coronary artery disease, CHF: Congestive heart failure, AAA: Abdominal aortic aneurysm, AF: atrial 

fibrillation, BPH: Benign prostate hypertrophy, CKD: Chronic kidney disease, SABA: Short-acting β-agonist, ICS: 

Inhaled corticosteroid, LABA: Long-Acting β-Agonists, NSAID: Nonsteroidal anti-inflammatory drug. *Other 

comorbidities: AAA, bronchiectasis,    hypothyroidism, AF, BPH, endometrium cancer, CKD 

 

In the evaluation of the characteristics of the 

four female patients who died in the ICU, it was 

observed that the median age was 80 years and 

the reason for hospitalization was pneumonia in 

all four. In the follow-up, all had fever, and the 

respiratory examinations revealed rhonchi. 

Two (50%) had leucocytosis and the other two 

had normal white blood cell counts. In the 

arterial blood gas (ABG) at admission, one 

(25%) of them had combined metabolic 
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acidosis and respiratory acidosis, and the others 

had compensated respiratory acidosis. One was 

not receiving treatment for asthma at the time 

of the attack, while the others were receiving 

inhaled corticosteroid and long-acting beta2 

agonist (ICS+LABA) combination treatment. 

When the accompanying pulmonary diseases 

that may aggravate the asthma attack were 

analyzed, it was observed that one had cystic 

bronchiectasis and the others did not have any 

other underlying lung disease. 

Echocardiography was performed in two of 

them, one had an ejection fraction (EF) of 39%, 

3rd-degree tricuspid regurgitation, and the 

other had an EF of 55%.  Two patients had 

newly diagnosed asthma, while the other two 

patients had asthma duration of 10 and 30 years. 

One of the patients with newly diagnosed 

asthma did not respond to NIV treatment in the 

ICU, was intubated and remained intubated for 

28 days, and died. The other patients were 

treated with NIV for a median of seven days 

and then intubated. The median length of ICU 

stay of these four patients was 16 days. All four 

patients were non-smokers, one had no 

comorbidities, and the others had one or more 

comorbidities. 

In addition to medical treatment, eight 

(36.3%) patients received only NIV, five 

(22.7%) patients received IMV, five (22.7%) 

patients received NIV and then IMV support, 

and four (18.1%) patients received no 

mechanical ventilation support. All NIVs were 

performed with a mouth-nose mask and no 

other complications such as barotrauma were 

observed except for mild facial injuries due to 

local compression. 

NIV was administered to a total of 13 

(59.1/%) patients who could not achieve the 

desired oxygen saturation targets with a nasal 

or face mask or who had tachypnea and the use 

of auxiliary respiratory muscles. Since 5 

(38.4%) of these patients did not respond to 

NIV, they were intubated and switched to IMV. 

Five (22.7%) patients were immediately 

intubated due to severe asthma attacks that did 

not respond to medical treatment. NIV/IMV 

was not applied in four (18.1%) patients.  

ABG results were available in 20 (90.9%) 

patients. The mean PaO2 was 71.9 ± 28.2 

mmHg and PaCO2 was 55.6 ± 21.5 mmHg at 

the time of admission. Table 2 shows the 

comparison of the difference between 

admission and final ABG values of the patients.  

When the ABG results at ICU admission and 

the changes between the admission and final 

values were analyzed, no significant difference 

was observed in terms of PaO2, but a 

significant relationship was found between the 

baseline values of pH, PaCO2, and HCO3¯ and 

their changes (Table 3).  

The relationship between patients’ 

admission HCO3¯ and HCO3¯ changes was 
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presented in Figure 2. It was observed that there 

was a similar relationship between the change 

in HCO3¯ and PaCO2 in alive patients. 

Hospitalization HCO3¯ values were decreased 

with the treatment in the alive group but there 

was no similar relation in the patients who died. 

In the analysis of the pH values of the patients 

at the time of admission and pH changes, an 

inverse trend was observed.  

 

Table 2. Evaluation of ABG values at ICU admission and discharge 

 Alive (n=15)  Dead (n=4)   

 Median 
IQR 

(25%, 75%) 
 Median 

IQR 

(25%, 75%) 
 p-value 

Admission Values 

pH 7.37 (7.27, 7.4)  7.37 (7.29, 7.39)  0,74 

PaO2 (mmHg) 60 (54, 85)  62.5 (55.25, 102)  0,89 

PaCO2 (mmHg) 49 (36, 73)  60.5 (32.25, 82.75)  0,74 

SaO2 (%) 92 (82, 96)  94 (91.25, 96.75)  0,47 

HCO3- (mmol/L) 25 (21.7, 31)  29 (14.5, 33)  0,96 

Final Values 

pH 7.40 (7.37, 7.45)  7.43 (7.02, 7.48)  0,81 

PaO2 (mmHg) 72 (56, 80)  140 (54.25, 156.75)  0,15 

PaCO2 (mmHg) 41 (35,47)  37.5 (30, 62.25)  0,74 

SaO2 (%) 95 (91, 96)  98 (67.75, 99)  0,15 

HCO3- (mmol/L) 26 (23, 29)  28 (12, 33.5)  0, 67 

Differences 

pH 0.04 (0.00, 0.10)  0.06 (-0.27, 0.10)  0,74 

PaCO2 (mmHg) -10 (-21, 0)  -13 (-43, 10.25)  0,96 

HCO3- (mmol/L) -1 (-6, 3)  -2 (-6, 5)  0,96 

Table 3. The relationship between variations of PaCO2, HCO3¯, pH values, and values at admission  

Parameter All patients 

Correlation coefficient 

(p value) 

Dead patients 

Correlation coefficient 

(p value) 

Alive patients 

Correlation coefficient 

(p value) 

PaCO2* -0,76 

(<0,001) 

-0,80 

(0,2) 

-0,80 

(<0,001) 

HCO3¯** -0,61 

(0,005) 

-0,4 

(0,6) 

-0,70 

(0,003) 

pH 0,58 

(0,009) 

0,94 

(0,051) 

-0,84 

(<0,001) 
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*PaCo2: Partial arterial carbondioxide pressure, **HCO3¯: Plasma bicarbonate level 

   

 

Figure 1. Graph of the relationship between admission PaCO2 and PaCO2 change  

a: In all patients; b: In alive patients; c: In dead patients 
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Figure 2. Graph of the relationship between admission HCO3 and HCO3 change a: In all patients; b: In alive patients; c: 

In dead patients 

 

The higher the PaCO2 value at 

hospitalization time, the greater the decrease in 

PaCO2 with treatment was observed; however, 

this improvement was not associated with 

mortality (Figure 1). 

The initial pH values of alive patients were 

higher and these values tended to normalize 

with treatment. The pH values of dead patients 

increased during hospitalization compared to 

the admission values (Figure 3). 
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Figure 3. Graph of the relationship between hospitalization pH and pH change a: In all patients; b: In alive patients; c: In 

dead patients 

 

DISCUSSION 

In this study; the way of providing 

antibiotics, reason and frequency of use, and 

antibiotic use information (habit of reading the 

prospectus, taking an antibiotic when hungry or 

full, the duration to continue the antibiotic, and 

storage conditions) were investigated. The 

findings suggest gender, place of residence, and 

having healthcare personnel in the family 
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affected participants’ knowledge, attributes, 

and behaviors about the usage of antibiotics. 

The most intensive participation in the study, 

based on volunteering, was provided by first 

and emergency aid (42.9%) and anesthesia 

technician department (10.8%) students. 

Moreover, it was determined that the highest 

knowledge score about numeracy in health 

literacy belonged to the students of these two 

departments. The reason why students studying 

in these departments both have higher 

participation and knowledge scores can be 

attributed to the fact that they received more 

training on drugs in accordance with the 

education curriculum in order to be authorized 

to use drugs, and thus their awareness 

increased. 

In a study conducted among students 

studying in health sciences and non-health 

fields, it was determined that 36.1% of students 

studying in health sciences used self-

medication in case of illness (27). According to 

the results we obtained, 77.4% of the students 

consult a doctor in the presence of a health 

problem, while 18.4% try to overcome their 

health problem without using medication. Our 

results, as found in the literature, determined 

that the ratio of self-medication was lower than 

expected and in line with the education received 

by our participant group. Our results, in a way, 

emphasize that the general health status of the 

individual is an important issue for the 

participants in the study.   

The sources from which individuals obtain 

information about the antibiotics they use differ 

from country to country. One out of every three 

Europeans gets the information from their 

doctor, and 10% get it from their pharmacist. In 

Sweden, 98% of respondents to the 

questionnaire said that they took antibiotics 

with their doctor's prescription, while in Greece 

this rate was only 79% (28). Other studies 

emphasize that most people use drugs without 

consulting a doctor, and the most commonly 

used drugs are painkillers and antibiotics (29, 

30). In our results, it was determined that the 

rate of using prescription antibiotics under the 

supervision of a doctor (85.4%) was higher than 

the rate of self-use of antibiotics. The fact that 

students participating in the study stated that 

they do not need antibiotics at a ratio of 79.2% 

when they encounter any health problem. The 

results can be considered evidence that the 

awareness of inappropriate antibiotic use has 

increased due to their education and that the 

expectation of the doctor to prescribe 

antibiotics has decreased. Below this positive 

result; public service announcements made by 

health authorities and restrictions on the over-

the-counter sale of antibiotics (31). 

A study reported that 35.6% of university 

students expected antibiotics to be prescribed 

for viral upper respiratory tract infections such 

as colds and flu. In the same study, they 

emphasized that 77.8% of the students knew the 

role of antibiotics in the treatment of bacterial 
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infections, but only 27.4% knew that antibiotics 

were not for viral infections (32). In our study, 

bacterial infections were determined as the type 

of disease requiring antibiotics at a ratio of 

63.2%. In the definition of disease requiring 

antibiotic use, the ratio of students reporting 

viral infections was 33.5%. Considering the 

increase in the frequency of bacterial infections 

in parallel with the weakening of the immune 

system due to viral infections, our results were 

compatible with the literature. In our study, it 

was determined that the most common reason 

for antibiotic use was 'fever' with 49.5%. In the 

results of the research conducted with families, 

it was determined that the primary reason for 

starting antibiotics for the children of parents 

was fever (33). In similar studies, it has been 

found that the ratio of those who use antibiotics 

without the need for doctor control in viral 

infections such as the flu and cold was quite 

high (34). 

The fact that the universe chosen for our 

research consisted of students and that 41.5% of 

the students stayed in dormitories can be 

explained as the reason for going to the doctor 

once last year. 47.2% of the students who went 

to the doctor in the previous year were not 

prescribed antibiotics, and 31.2% of the 

students have prescribed antibiotics once. In the 

study conducted in the TRNC, it was 

determined that pharmacists sell antibiotics 

without a prescription at a ratio of 41.5%.20 

According to the data in our study, the low 

frequency of prescribing antibiotics confirms 

that antibiotics have ceased to be miracle drugs 

and that the attitudes and behaviors of all 

stakeholders on this subject have changed 

rationally. 

Thanks to the developing technology, in our 

age where the speed of access to information is 

very high but information pollution on every 

subject is quite intense, patients can easily 

access information about the drugs they use. A 

study reported that as age increases, the 

frequency of obtaining information from 

physicians and pharmacists about drug use 

increases, but the frequency of reading/learning 

instructions for drug use decreases. As a result 

of the same research, it was determined that 

there was not a significant difference between 

the age groups of individuals and the status of 

regular drug prospectus reading depending on 

the presence of chronic disease (30). The fact 

that the rate of reading the prospectus of the 

students participating in the research is high 

(78.8%) suggests that this may be due to the fact 

that they are healthcare professionals despite 

their young average age. The information on 

whether to take antibiotics on an empty 

stomach or on a full stomach is not fully settled 

among the public. In this regard, the 

responsibility of all health professionals, 

especially physicians, and pharmacists, comes 

to the fore. It is of great importance to convey 

the usage information or the points that need 

attention according to the drug properties to the 



 Mid Blac Sea J Health Sci 2023;9(4):622-637 

 

634 
 

patients, especially during the delivery of the 

drug to the patient. 84.9% of the students stated 

that they had a habit of eating before using 

antibiotics. With such a habit, the risk of drug-

food interactions and/or delay in emptying 

stomach contents due to antibiotic use can be 

avoided. 

The statement given by 45.3% of the 

participants regarding the duration of antibiotic 

use, which will contribute to the formation of 

antibiotic resistance, is that “they use the 

antibiotic given to them until the symptoms 

disappear”. Among the different answers, the 

ratio of participants stating that "it continues 

during the prescription", which is the ideal 

usage period, was 39.1%. Although these two 

ratios obtained from our results were close to 

each other, they were lower than the ratio (70%) 

of students who stated that they were 

"continuing during the prescription" as a result 

of the study conducted by Mete et al., (35). 

Kaya et al. found that 62.2% of the participants 

stopped using the drug when the symptoms of 

the disease disappeared, 25.7% changed the 

drug dose and 18.2% did not use the drug on 

time (36). While the results of the study 

conducted on the duration of antibiotic use 

emphasize the lack of general knowledge in this 

regard, the results of the current studies in the 

literature differ considerably from each other. 

When the responses given to the suggestions 

about the treatment were evaluated, it was 

determined that 10.4% of the patients used the 

antibiotic when they remembered, and 76.9% 

used it at the same time every day. RAU is an 

important point in the development of positive 

behaviors regarding antibiotic use. With the 

ratio of 76.9% obtained from our research, it is 

possible to say that the students received the 

necessary information from the doctor about 

the use of antibiotics after the examination and 

that they followed the antibiotic usage 

instructions given to them by the pharmacists 

while supplying their medicines. 

Attention to the storage conditions of the 

drugs after opening the lid during use; in some 

cases, is important for drugs that lose their 

properties even in a short time such as the 

duration of treatment. Another responsibility of 

the health personnel is to warn the patients 

about the subject during drug supply and to 

provide the necessary information. In the study 

of Güngör et al., parents stated that they kept 

the antibiotics prescribed to their children in the 

refrigerator at a ratio of 59.5% (37). In our 

study results, it was stated that our students had 

stored antibiotics at room temperature with a 

ratio of 47.6%. In the study carried out by 

Sorensen et al., in Belgium, it was found that 

1/3 of the participants hid the drugs under 

inappropriate conditions (38). It can be 

assumed that our students don't yet know 

enough about this topic because our findings 

don't entirely overlap with the literature. 

In terms of antibiotic use of knowledge, 

attitudes, and behaviors of the participants; 
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there was a statistically significant difference in 

the presence of gender, residence, and family 

health personnel. The effect of gender 

differences on the results is thought to be that 

the social responsibilities of females cause 

them to be more careful and detailed. The effect 

of students whose residence place is a 

dormitory on the results; in order to continue 

their education without interruption by taking 

their own responsibilities, they are more 

attentive to their general health status than other 

students. The fact that the presence of health 

personnel in the family has a meaningful effect 

on the results is thought to be an indication that 

the transfer of some known errors on the subject 

from parents to children is still continuing. Our 

results were consistent with the results of the 

study by Çelik et al. (39). It was determined that 

the level of knowledge of our students studying 

in the field of health, such as diseases that 

require antibiotic use, discrimination of 

symptoms, compliance with antibiotic 

treatment, and storage conditions, is not lower 

than the current literature data. 

Studies on the level of numeracy knowledge 

in health literacy have generally been 

conducted on chronic diseases, and the number 

of studies evaluating the use of antibiotics and 

numeracy knowledge levels in health literacy in 

acute diseases is very limited. Our findings 

showed that the numeracy knowledge level of 

health services school students was good but 

not excellent. This negative result, which we 

encounter even in health students with middle 

and high education levels, can be considered a 

reflection of the fact that the situation can be 

worrying in individuals with standard 

education. As a result of a study, it was 

emphasized that the ratio of parents who 

believe that antibiotics will cure all kinds of 

viral, bacterial, and fungal infections is almost 

half of the individuals included in the study 

(40). Parents especially have problems giving 

the appropriate dose of liquid medicines to their 

children (41). Hasan et al. stated that there is a 

relationship between numeracy knowledge in 

health literacy and antibiotic resistance and side 

effects (24). It is also suggested that numeracy 

skills show parallelism with the patient's age, 

education level, and socioeconomic 

characteristics (42). Although the sample of our 

study consisted of second-year students 

studying in the field of health, no perfect 

positive relationship was found between 

education level and health literacy numerical 

knowledge level. However, 14.7% of the 

students scored above 9 points. This result 

highlights the fact that it is not easy to 

manipulate the numeracy level of health 

literacy knowledge of patients with adequate 

health literacy and education. 

CONCLUSION  

In conclusion, the present study revealed that 

severe respiratory symptoms improved when 

respiratory support with NIV/IMV was given 
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without delay, within the correct indications, to 

patients who were admitted to the ICU due to 

severe asthma attacks and did not respond to 

medical treatment.  
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Abstract  

Objective: In our study, it was aimed to compare the postoperative analgesic efficacy of bilateral USG-

guided erector spinae plane block (ESP) block and thoracic epidural analgesia (TEA) in patients who 

underwent open heart surgery. 

Methods: No interventional multimodal analgesia technique was applied to the patients in the control group, 

only iv patient-controlled analgesia (iv PCA) device was inserted at the end of the operation. The duration 

of postoperative mechanical ventilation (MV), the amount of opioid consumed in the first 24 hours, and the 

visual analog scale (VAS) scores during postoperative 1st, 2nd, 4th, 6th, 12th, 24th hours while 

resting/coughing were recorded. 

Results: There was a notable difference there among the groups in terms of the amount of postoperative 

opioid consumption (p=0.001). There was a notable difference there among the groups in the resting VAS 

scores at the postoperative 1st, 2nd, 4th, 12th, and 24th hours (p<0.001, p=0.002, p=0.002, p=0.051, p=0.001, 

p=0.021 respectively). There was a notable difference there among the groups in the VAS scores while 

coughing at the postoperative 1st, 2nd, 4th, 6th, and 24th hours (p<0.001, p<0.001, p<0.001 p=0.008, 

p=0.051, p=0.006 respectively). 

Conclusion: We think that ESP block is a good alternative to TEA, which is shown as the gold standard in 

pain control after open heart surgery 

Keywords: Erector spinae plane block, thoracic epidural analgesia, postoperative analgesia management 
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INTRODUCTION  

More than 800.000 open heart surgeries are 

performed worldwide each year (1). Coronary 

artery bypass grafting surgery and valve 

surgery are traditionally performed through 

median sternotomy, with severe damage to soft 

tissues and bone tissue during the dissection 

stage. Moderate to severe pain occurs in 30-

75% of patients after cardiac surgery. In 4-10% 

of patients, chronic pain syndrome may develop 

postoperatively (2,3).Hemodynamic stability, 

improvement of myocardial oxygenation, 

immune modulation and bleeding control can 

be achieved with adequate pain treatment. This 

may reduce the duration of mechanical 

ventilation, cardiac ischemic events and 

arrhythmias in the postoperative period. 

Improved pain control has a notable impact on 

hospital stay and patient satisfaction, as well as 

reducing surgery-related complications. 

Therefore, providing adequate intraoperative 

and postoperative analgesia should be a 

primary priority for the anesthesiologist (3). 

Ultrasound (USG) guided erector spinae 

plane (ESP) block is applied by injecting a 

solution containing local anesthetic into the 

fascia under the erector spinae muscle (4-6). 

Because of the application site of the ESP block 

is far from the pleura and neuraxial tissues, it 

reduces the risk of complications owing to 

injury to these structures. The sonoanatomy is 

easy to view, and the get around of the local 

anesthetic is clearly visible (7-9). Cadaver 

studies have indicated that the injection get 

rounds to the ventral and dorsal roots of the 

spinal nerves and formed sensory blockade in 

both the anterolateral thorax and the posterior 

hemithorax (4). In the literature, it was stated 

that efficient analgesia was derived in 

randomized controlled studies looking into the 

effectiveness of ESP block for postoperative 

analgesia management after open heart surgery, 

breast surgery and ventral hernia repair (7-9). 

Thoracic epidural analgesia (TEA) is the 

perfect option in thoracotomy surgeries, but it 

has important undesirable side effects for 

instance hypotension, dural puncture and 

contralateral block (10). Epidural analgesia has 

been using in cardiac surgery for many years. 

However, the use of TEA is limited for fear of 

increased risk of epidural hematoma due to 

preoperative and intraoperative anticoagulation 

therapy. Since epidural catheterization is a 

controversial technique, it is very important to 

update the risk-benefit ratio of epidural 

catheterization in cardiac surgery (11,12). A 

recent review described the benefits and risks 

associated with thoracic epidural analgesia and 

concluded that “the put upon of epidurals in 

cardiac surgery is no more dangerous than non-

cardiac surgery” (13). 

In this study, it is aimed to compare the 

postoperative analgesic efficacy of USG-

guided bilateral ESP block and TEA in patients 

conducting open heart surgery. 

METHODS 
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The study started after getting approval from 

Ordu University Clinical Research Ethics 

Committee (the ethics committee decision 

dated 06.05.2022 and with registration number 

2022/191). 

Following the ethics committee approval, 

patients there among the ages of 18-80, with 

ASA ( American Society of Anesthesiologist ) 

score III-IV and pain assessment cooperation 

who underwent elective open heart surgery in 

the cardiovascular surgery operating room of 

Ministry of Health, Ordu University Training 

and Research Hospital were included in the 

study .Our study was carried out  between 1 

June 2022 and 01 February 2023. The patients 

who wanted to quit the study voluntarily, had 

local anesthetic allergy, substance abuse, 

chronic pain syndrome, cooperation disorder, 

pregnant or breast feeding, peripheral nerve 

disease and emergency open heart surgery were 

not included in this study. Written and verbal 

informed consent was obtained from all 

patients participating in the study by giving 

detailed information about the procedure before 

the operation. Group selection was performed 

based on the patient's preference. The groups 

were randomized as follows: When the patient 

was taken to the operating table, She/he was 

asked to choose one of the 3 sealed envelopes. 

The analgesia method written in the envelope 

was applied to the patient. According to the 

type of postoperative analgesia, 3 groups were 

formed as the control group (Group Control), 

Group ESP and Group TEA. Postoperative 

results such as VAS scores and the amount of 

opioid consumed were performed by a different 

anesthetist who did not know the patient 

groups. The study was performed as a single-

blind, randomized controlled and prospective 

study. 

Power analysis was performed for our study. 

Considering the postoperative 1st hour VAS 

values, it was concluded that a total of 48 cases, 

16 in each group, should be included in the 

study with 95% confidence (1-α), 95% test 

power (1-β), f=0.597 effect size ( 14). 68 cases, 

including 22 control group, 23 TEA, 23 ESP 

block group, were included in our study. 

After electrocardiography (ECG), 

noninvasive blood pressure measurement, 

blood oxygen saturation (SpO2) and 

temperature monitoring, the patients were 

intubated after anesthesia induction with 2-3 

mg/kg iv propofol, 1.5 mcg/kg fentanyl and 0.6 

mg/kg rocuronium bromide. Anesthesia was 

maintained with 2% sevoflurane, 40% O2-air 

mixture and 0.05 mcg/kg/min fentanyl infusion. 

The fresh gas flow of the anesthesia device was 

set to 4 lt/min. Intraoperative invasive blood 

pressure monitoring was performed by radial 

artery cannulation. At the end of the operation, 

an i.v patient-controlled analgesia device (i.v 

PCA) was connected to all patients without 

basal infusion by pressing the button when they 

felt pain. The patient-controlled analgesia 

device was set with no basal infusion, with a 10-
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minute lock-in time to give a bolus dose of 20 

mg Tramadol (Ramadex 100 mg/2 ml, Haver 

İlaç, Istanbul, Turkey) when the patient pressed 

the button. 

No interventional multimodal analgesia 

technique was applied to the patients in the 

control group, only  iv PCA device was used at 

the end of the operation. 

In the ESP block group, the patient was 

seated on the operating room table after 

monitoring. USG-guided bilateral ESP block 

was performed in the sitting position. After 

asepsis-antisepsis was achieved, the high-

frequency linear USG probe was placed rough 

2-3 cm lateral to the T5 vertebra in the 

transverse plane, and the T5 transverse process 

was visualized on USG. By advancing the block 

needle parallel to the probe in the cranio-caudal 

direction with an in-plane technique, it was felt 

to touch the transverse process at 

approximately 4 cm, passing first the trapezius, 

then the rhomboid major and erector spinae  

muscle. Confirmation was performed by 

observing the opening of the muscle fascia with 

5 ml of saline. Afterwards, 0.5% bupivacaine 

10 cc and 0.9% saline 10 cc were mixed and a 

total of 20 ml of solution was given in this 

plane. The same process was repeated for the 

other side. A total of 40 ml of 0.25% 

bupivacaine, 20 ml right and 20 ml left,  was 

given for analgesia. The USG device we use is 

Clarius L7 HD3 Linear Ultrasound scanner 

(Clarius, AG Healthcare, Istanbul, Turkey), and 

for ESP block, sonovisible 80 mm BBraun 

(BBraun, Stimuplex, Melsungen, Germany) 

branded block needle was used. At the end of 

the operation, an i.v PCA device was used. 

In the TEA group, the patient was seated on 

the operating room table after monitoring. A 

thoracic epidural catheter was inserted in the 

sitting position. After asepsis-antisepsis was 

achieved, median intervention was made 

through the T6-7 intervertebral space, and the 

epidural space was reached with the hanging 

drop technique. The catheter (Perifix, 18 G 

Tuohy needle, BBraun, Melsungen, Germany) 

was placed in the epidural space approximately 

4-5 cm. A test dose was administered with 3 ml 

of 2% lidocaine containing 5 μg/ml adrenaline 

(1:200.000). Invasive blood pressure and heart 

rate response were monitored. After the 

location of the epidural catheter was confirmed, 

20 ml of local anesthetic solution prepared with 

0.25% bupivacaine was administered through 

the catheter. Likewise, 20 ml of bupivacaine, 

prepared at a concentration of 0.25%, was 

administered during sternal closure. A total of 

40 ml of diluted local anesthetic was 

administered to the patient. When  the surgery 

is over, the epidural catheter was removed and 

an i.v PCA device was inserted. Demographic 

characteristics of the cases, Euroscore scores, 

ASA scores, mean arterial pressures (MAP) 

after intubation, before and after perfusion and 

pulse values were recorded. Similarly, 

postoperative mechanical ventilation (MV) 
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duration, visual analogue scores (VAS) while 

resting and coughing after extubation at 1st, 

2nd, 4th, 6th, 12th, and 24th hours, 

postoperative opioid (tramadol) amount 

consumed were recorded. 

Statistical analysis: 

Data were analyzed with IBM SPSS v23. 

Conformity to the normal distribution was 

evaluated using the Shapiro-Wilk test. Chi-

square test was used to compare categorical 

variables according to groups. One-way 

analysis of variance was used to compare the 

normally distributed data according to the 

groups. The Kruskal Wallis test was used to 

compare the data that were not normally 

distributed according to the groups, and 

multiple comparisons were examined with the 

Dunn test. The Friedman test was used to 

compare data that were not normally distributed 

over time within the group. Analysis results 

were presented as mean ± standard deviation 

and median (minimum – maximum) for 

quantitative data, and frequency (percent) for 

categorical variables. Significance level was 

taken as p<0.05. 

RESULTS 

There was no statistical difference there 

among the groups in terms of gender, ASA risk 

class, type of surgery and smoking. The results 

are shown in Table 1. 

The analysis results of the groups regarding 

age, weight, height, EF (Ejection Fraction), 

operation time, postoperative MV duration and 

postoperative opiod consumption are shown in 

Table 2.  

Table 1. Comparison of gender, ASA, type of surgery, smoking variables according to groups 

  Control TEA ESPB Total Test stat. p 

Gender       

Female 11 (50) 10 (43.5) 7 (30.4) 28 (41.2) 1.853 0.396 

Male 11 (50) 13 (56.5) 16 (69.6) 40 (58.8) 

ASA       

3 15 (68.2) 13 (56.5) 15 (65.2) 43 (63.2) 0.716 0.699 

4 7 (31.8) 10 (43.5) 8 (34.8) 25 (36.8) 

Surgery Type       

Valve surgery 5 (22.7) 2 (8.7) 5 (21.7) 12 (17.6) 4.905 0.297 

Coronary 11 (50) 17 (73.9) 16 (69.6) 44 (64.7) 

Valve and coronary 6 (27.3) 4 (17.4) 2 (8.7) 12 (17.6) 

Smoking       

None 14 (63.6) 10 (43.5) 9 (39.1) 33 (48.5) 3.058 0.217 

Yes 8 (36.4) 13 (56.5) 14 (60.9) 35 (51.5) 

*Chi-square test, frequency (percent) 
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There was a notable difference there among 

the groups in terms of postoperative opioid 

consumption (p=0.001). There was no 

difference there among the groups in terms of 

postoperative MV duration. 

Comparisons made in terms of mean arterial 

pressure (MAP) and pulse, which are 

intraoperative vital signs, are shown in Table 3.  

Table 2. Comparison of age, height, weight, Ejection Fraction (EF), Euroscore, operation time, postoperative mechanical 

ventilation (MV) time, postoperative opioid amount by groups 

  Control TEA ESPB Total Test stat. p 

Age 61.86±8.50 65.22±10.00 62.13±10.38 63.09±9.66 0.845 0.434* 

61.50 (47.00 - 77.00) 64.00 (47.00 - 84.00) 62.00 (42.00 - 86.00) 62.00 (42.00 - 86.00) 

Weight 77.55±11.38 78.91±11.39 79.74±11.88 78.75±11.42 0.206 0.814* 

76.50 (60.00 - 

105.00) 

78.00 (59.00 - 

100.00) 

82.00 (55.00 - 

105.00) 

79.00 (55.00 - 

105.00) 

Height 165.45±9.35 164.83±8.66 168.48±8.35 166.26±8.81 1.131 0.329* 

165.00 (150.00 - 

185.00) 

165.00 (150.00 - 

180.00) 

169.00 (152.00 - 

183.00) 

166.00 (150.00 - 

185.00) 

EF 0.52±0.08 0.51±0.07 0.55±0.06 0.53±0.07 5.287 0.071** 

0.55 (0.25 - 0.60) 0.55 (0.35 - 0.60) 0.55 (0.45 - 0.65) 0.55 (0.25 - 0.65) 

Euroscore 2.55±2.46 2.04±2.14 2.13±1.74 2.24±2.11 0.468 0.791** 

2.00 (0.00 - 9.00) 2.00 (0.00 - 7.00) 2.00 (0.00 - 5.00) 2.00 (0.00 - 9.00) 

Operation 

Duration 

3.62±0.98 3.28±0.82 3.13±0.53 3.34±0.81 4.928 0.085** 

3.50 (2.00 - 6.00) 3.00 (2.00 - 5.50) 3.00 (2.45 - 4.00) 3.00 (2.00 - 6.00) 

Postoperative 

MV duration 

11.48±11.35 10.91±5.05 7.70±1.42 10.01±7.23 4.786 0.091** 

8.00 (4.00 - 55.00) 10.00 (5.50 - 28.00) 8.00 (4.50 - 11.00) 8.00 (4.00 - 55.00) 

Postoperative 

opioid amount 

(mg) 

118.18±113.96 21.78±42.15 30.57±87.52 55.94±95.20 13.912 0.001** 

100.00 (0.00 - 

400.00)a 

0.00 (0.00 - 100.00)b 0.00 (0.00 - 400.00)b 0.00 (0.00 - 400.00) 

*One-way analysis of variance, **Kruskal Wallis test, a-b: No difference between groups with the same letter, mean ± 

standard deviation, median (minimum – maximum) 

 

In terms of intraoperative vital signs, no 

notable difference was found in all measured 

time periods. 

The comparison of the VAS score resting 

values according to the groups is presented in 

Table 4.  

Except for the postoperative 6th hour, a 

notable difference was found thereamong the 

groups in the other time periods (postoperative 

1st, 2nd, 4th, 12th, 24th hours). Obtained p 

values were determined as p<0.001, p=0.002, 

p=0.002, p=0.051, p=0.001, p=0.021 in the 

time frame, respectively. The p value obtained 

at the sixth hour all groups was 0.051, which is 

very close to the level of significance. 
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The line graph of the resting VAS values is 

presented in Figure 1. 

The line graph of the coughing VAS values is 

presented in Figure 2. 

 

Table 3. Comparison of MAP  and pulse values by groups 

  

Control TEA ESPB Total Test stat. p 

Preoperative MAP 

117.95±18.25 108.78±17.95 110.43±20.11 112.31±18.95 

3.821 0.148** 
121.00 (83.00 - 

155.00) 

108.00 (80.00 - 

145.00) 

111.00 (81.00 - 

176.00) 

112.50 (80.00 - 

176.00) 

MAP after 
intubation 

80.27±18.75 83.87±25.48 78.00±20.06 80.72±21.48 

0.429 0.653* 77.50 (51.00 - 

115.00) 

81.00 (38.00 - 

137.00) 

70.00 (45.00 - 

124.00) 

78.50 (38.00 - 

137.00) 

MAPjust before the 

perfusion 

67.91±14.06 59.39±12.32 65.96±10.09 64.37±12.60 

5.059 0.080** 64.50 (51.00 - 
111.00) 

58.00 (40.00 - 83.00) 63.00 (51.00 - 84.00) 
63.00 (40.00 - 

111.00) 

MAP just after the 

perfusion 

72.68±12.11 70.04±13.06 66.26±14.79 69.62±13.45 

1.312 0.276* 71.00 (55.00 - 

108.00) 

69.00 (50.00 - 

100.00) 

68.00 (40.00 - 

100.00) 

69.50 (40.00 - 

108.00) 

Preoperative pulse 

85.59±18.13 86.13±22.17 84.09±16.49 85.26±18.83 

0.071 0.932* 83.00 (54.00 - 
112.00) 

81.00 (55.00 - 
144.00) 

83.00 (60.00 - 
122.00) 

82.50 (54.00 - 
144.00) 

Pulse after 
intubation 

76.09±11.08 82.13±20.98 75.09±15.49 77.79±16.48 

1.065 0.587** 74.00 (55.00 - 

102.00) 

78.00 (62.00 - 

144.00) 

73.00 (53.00 - 

114.00) 

75.00 (53.00 - 

144.00) 

Pulse just before the 

perfusion 

78.05±12.67 79.35±23.17 78.61±13.21 78.68±16.86 

0.134 0.935** 78.00 (54.00 - 

101.00) 

77.00 (48.00 - 

144.00) 

76.00 (55.00 - 

109.00) 

77.50 (48.00 - 

144.00) 

Pulse just after the 
perfusion 

79.95±12.42 77.78±18.91 73.52±11.07 77.04±14.60 

3.267 0.195** 78.00 (61.00 - 

101.00) 

70.00 (57.00 - 

134.00) 

71.00 (55.00 - 

101.00) 

71.50 (55.00 - 

134.00) 

The comparison of the VAS score values 

when coughing according to the groups is 

presented in Table 5. Except for the 

postoperative 12th hour, there was a notable 

difference between the groups in all other time 

periods (1st, 2nd, 4th, 6th, 24th hours) 

evaluated. The p values obtained were 

determined as p<0.001, p<0.001, p<0.001 

p=0.008, p=0.051, p=0.006 in the time frame, 

respectively. The p value obtained in 12th hour 

all groups was 0.051, which is very close to the 

level of significance. 
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Table 4. Comparison of VAS score resting values according to groups 

  Control TEA ESPB Total Test stat. p* 

VAS score 

1st hour of 

rest 

4.32±1.84 2.17±1.47 2.52±1.93 2.99±1.97 

16.780 <0.001 4.00 (1.00 - 

9.00)a 

2.00 (0.00 - 

4.00)b 

2.00 (0.00 - 

9.00)b 
3.00 (0.00 - 9.00) 

VAS score 

2nd hour of 

rest 

4.14±2.03 2.26±1.66 2.22±1.28 2.85±1.88 

12.717 0.002 4.00 (1.00 - 

9.00)a 

2.00 (0.00 - 

5.00)b 

2.00 (0.00 - 

4.00)b 
3.00 (0.00 - 9.00) 

VAS score 

4th hour of 

rest 

3.95±2.03 2.04±1.46 2.17±1.37 2.71±1.84 

12.785 0.002 3.50 (1.00 - 

9.00)a 

2.00 (0.00 - 

4.00)b 

2.00 (0.00 - 

4.00)b 
3.00 (0.00 - 9.00) 

VAS score 

6th hour of 

rest 

3.55±1.82 2.96±4.43 2.65±2.25 3.04±3.04 

6.333 0.051 
3.50 (0.00 - 7.00) 

2.00 (0.00 - 

22.00) 

3.00 (0.00 - 

11.00) 

3.00 (0.00 - 

22.00) 

VAS score 

12th hour of 

rest 

3.59±1.62 1.83±1.44 2.39±1.34 2.59±1.62 

13.151 0.001 3.00 (1.00 - 

8.00)a 

2.00 (0.00 - 

5.00)b 

2.00 (0.00 - 

4.00)ab 
2.50 (0.00 - 8.00) 

VAS score 

24th hour of 

rest 

3.36±1.68 2.00±1.38 2.26±1.57 2.54±1.64 

7.760 0.021 3.00 (1.00 - 

8.00)a 

2.00 (0.00 - 

5.00)b 

2.00 (0.00 - 

6.00)ab 
2.00 (0.00 - 8.00) 

Test stat. 20.685 4.312 2.678       

p** 0.051 0.505 0.750       

*Kruskal Wallis test, **Friedman test, a-b: No difference between groups with the same letter, mean ± standart deviation, 

median (minimum – maximum) 

 

Figure 1. Line graph of resting VAS values 
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Table 5. Comparison of VAS score values when coughing according to groups 

 Control TEA ESPB Total 
Test 

stat. 
p* 

VAS score 1st 

hour when 

coughing 

5.18±1.71 3.00±1.68 2.87±1.32 3.66±1.88 

19.929 <0.001 5.00 (2.00 - 

8.00)a 
3.00 (0.00 - 6.00)b 

3.00 (0.00 - 

5.00)b 

3.00 (0.00 - 

8.00) 

VAS score 2nd 

hour when 

coughing 

4.82±1.82 2.91±1.56 2.78±1.09 3.49±1.76 

17.029 <0.001 5.00 (2.00 - 

8.00)a 
3.00 (0.00 - 6.00)b 

3.00 (0.00 - 

5.00)b 

3.00 (0.00 - 

8.00) 

VAS score 4th 

hour when 

coughing 

4.68±1.94 2.91±1.41 2.70±1.22 3.41±1.76 

15.742 <0.001 4.00 (2.00 - 

9.00)a 
3.00 (0.00 - 6.00)b 

3.00 (0.00 - 

5.00)b 

3.00 (0.00 - 

9.00) 

VAS score 6th 

hour when 

coughing 

4.45±1.90 3.00±1.68 2.87±1.32 3.43±1.77 

9.671 0.008 4.00 (2.00 - 

9.00)a 
3.00 (0.00 - 7.00)b 

3.00 (1.00 - 

5.00)b 

3.00 (0.00 - 

9.00) 

VAS score 12th 

hour when 

coughing 

4.23±1.93 2.91±1.59 2.91±1.56 3.34±1.78 

7.098 0.051 
4.00 (2.00 - 9.00) 3.00 (0.00 - 6.00) 3.00 (0.00 - 6.00) 

3.00 (0.00 - 

9.00) 

VAS score 24th 

hour when 

coughing 

4.41±1.87 2.77±1.60 2.87±1.66 3.34±1.85 

10.094 0.006 4.00 (2.00 - 

9.00)a 
3.00 (0.00 - 6.00)b 

2.00 (0.00 - 

6.00)b 

3.00 (0.00 - 

9.00) 

Test stat. 12.338 0.462 2.677       

p**       

*Kruskal Wallis test, **Friedman test, a-b: No difference between groups with the same letter, mean ± standart 

deviation, median (minimum – maximum) 

 

Figure 2. The line graph of the coughingVAS values is presented in Figure 2. 

DISCUSSION: 

As a result of our study, a notable difference 

was found between the TEA group, ESP group 

and control group in terms of postoperative 

opioid consumption. It was determined that less 

opioids were consumed in the postoperative 

period in the TEA group and ESP block group. 

However, when the TEA and ESP block groups 
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were compared in terms of opioid consumption, 

no notable difference was found. Similarly, 

between resting and coughing VAS scores, 

much lower VAS scores were obtained in the 

TEA and ESP block group compared to the 

control group. According to our results, USG-

guided ESP block may be an alternative 

analgesic method to TEA in the analgesia of 

open heart surgery. 

In a randomized controlled study conducted 

by Nagajara et al. in 2018, the analgesic 

efficacy of TEA and bilateral continuous ESP 

block were compared in 50 patients who had 

undergone cardiac surgery with median 

sternotomy. Postoperative pain assessment 

using VAS at rest and during coughing was 

performed at 0th, 3rd, 6th, 12th, 24th, 36th and 

48th hours, and if VAS at rest >4, rescue 

analgesia was administered with iv fentanyl 1 

mcg/kg. It was observed that both groups had 

similar VAS scores at 0th, 3rd, 6th and 12th 

hours both at rest and during coughing. 

However, it was determined that the ESP group 

had lower VAS scores at 24th, 36th and 48th 

hours. There was no notable difference there 

among the groups in terms of intraoperative 

fentanyl consumption, the need for rescue 

analgesics in the first postoperative hour and 

during the 48-hour follow-up of the patients. 

The authors found no difference there among 

the groups in terms of the duration of 

postoperative mechanical ventilation (7). In our 

study, a notable difference was found between 

resting and coughing VAS scores. In addition, 

in our study, a difference was found there 

among the groups in terms of the amount of 

tramadol consumed postoperatively. The 

amount of tramadol consumed postoperatively 

was low in the TEA and ESP block groups. 

Similarly, we did not detect any difference in 

terms of postoperative mechanical ventilation 

time. 

In a prospective, randomized, controlled 

study performed by Piskin et al. (15) in 2021, 

the analgesic effect of USG-guided continuous 

ESP block after VATS (Video Associated 

Trans Thoracic Surgery) surgery was 

researched. Eighty patients between the ages of 

18-75, ASA score I-III, who would undergo 

VATS surgery were included in the study, and 

the patients were divided into 2 groups as 

continuous ESP block and control group. 

Patients in both groups were given tramadol via 

an i.v PCA device. Tramadol and pethidine 

consumption there among the groups, VAS 

values at postoperative 0th, 1st, 4th, 8th, 12th, 

24th, 36th and 48th hours, and opioid-related 

side effects were recorded, and the 0th hour 

VAS score was statistically lower in the 

continuous ESP block group. It was determined 

that the use of continuous ESP block in VATS 

significantly reduced the amount of tramadol 

used in the first 48 hours postoperatively, and 

the amount of pethidine rescue analgesia used 

in the continuous ESP block group was found 

to be statistically significantly lower (15). Our 
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results are significantly similar to the results of 

the study of Piskin et al. (15). A continuous ESP 

block catheter was not used in our study. The 

catheter inserted for TEA was also removed at 

the end of the operation to ensure 

homogenization of the groups. In our study, the 

amount of postoperative tramadol was found to 

be low in the TEA and ESP block groups. Our 

VAS scores were found to be low in the block 

groups in almost all the time periods measured. 

In a retrospective study performed by 

Kukreja P. et al. in 2021, the analgesic efficacy 

of TEA, continuous ESP block, and continuous 

paravertebral block applied for analgesia after 

thoracic surgery in various procedures were 

compared. Patients who had undergone 

thoracotomy, VATS, oesophagectomy or 

pectus repair surgery and who had TEA (n=50), 

continuous ESP block (n=20) and continuous 

paravertebral block (n=34) preoperatively were 

included in the study. The groups were 

compared in terms of VAS values there among 

0th-6th hours, 6th-12th hours, 12th-24th hours, 

postoperative morphine requirement, 

postoperative nausea, vomiting and hospital 

stay in the postoperative intensive care unit. 

There was no notable difference in terms of 0th-

6th hour, 6th-12th hour and 12th-24th hour 

VAS values. When the amount of morphine 

used there among 0-6 hours, 6th-12th hours and 

12th-24th hours postoperatively was compared, 

a difference was found there among the 3 

groups in each time period. While the need for 

morphine was the lowest in the TEA group in 

each period, it was found to be the highest in the 

continuous paravertebral block group. When 

the TEA group and the continuous ESP block 

group were compared independently of the 

continuous paravertebral group, no difference 

was found there among the two groups in terms 

of morphine use there among 6th-12th hours 

postoperatively. The amount of morphine used 

there among 0th-6th hours and 12th-24th hours 

postoperatively was found to be higher in the 

continuous ESP block group than in the TEA 

group, and this difference was statistically 

significant (16). In our study, no difference was 

found thereamong the two groups in the 

pairwise comparison of TEA and ESP block 

postoperative opioid consumption. There was 

no difference there among TEA and ESP block 

groups there among our VAS scores at rest and 

coughing. A notable difference was found when 

triple comparison was made for both 

parameters. Our results are partially in 

agreement with the results of Kukreja P et al. 

In a study conducted by Erturk et al., the 

postoperative analgesic efficacy of TEA in 

open heart surgery was investigated. IV PCA 

device was inserted in the control group, 

epidural PCA device was inserted in the TEA 

group. Tramadol amount consumed in the first 

24 hours and rest and pain scores were 

evaluated. The amount of tramadol consumed 

for the first 24 hours was found to be lower in 

the TEA group compared to the control group 
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(14). Similarly, VAS scores at rest/coughing 

were lower than the control group. Our results 

are in perfect agreement with the results of the 

study of Erturk et al. (14). Our tramadol 

amounts consumed in the first 24 hours and our 

VAS scores were found to be lower in the TEA 

group compared to the control group. 

Our study has some limitations. Although 

PCA continued for an average of 48 hours in 

patients, pain scores were followed in the first 

24 hours postoperatively. Therefore, the long-

term effects of the methods used on pain scores 

and complications could not be evaluated. A 

homogenization could not be established there 

among the groups because the socioeconomic 

and educational levels and ages of the patients 

were different, and pain is a subjective concept. 

CONCLUSION 

Consequently, we think that ESP block is a 

good alternative to TEA, which is shown as the 

gold standard in pain control after open heart 

surgery. We think that randomized controlled 

studies with larger populations are needed to 

support the findings of our study and to evaluate 

the postoperative analgesia and long-term 

effects of TEA and ESP block. . 
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Abstract  

Objective: In our study, we aimed to reveal the number of applications made to the smoking cessation clinic 

in our hospital, smoking cessation behavior, and the relationship between this situation and the status of being 

diagnosed with COVID-19 in the nine months before and after March 11, 2020, when the first case with a 

diagnosis of COVID-19 was detected in our country. 

Methods: Individuals over 18 who applied to the Ministry of Health’s Ordu University Training and 

Research Hospital smoking cessation outpatient clinic within nine months before (Group A) and after the 

COVID-19 pandemic (Group B) were included in our study. Age, gender, chronic diseases, Fagerström 

addiction scores, and treatment they received for smoking cessation were noted through the tobacco addiction 

treatment monitoring system (TÜBATİS), and their smoking status was questioned by reaching them three 

months after their application to us. In the first year of the pandemic, the patients in Group A were reached 

again and questioned about whether they had been diagnosed with COVID-19 (PCR positivity). 

Results: It was determined that there were 320 patients in Group A and 60 patients in Group B, and there 

was a statistically significant difference in age and smoking cessation behavior between the two groups (p < 

0.05). While 20.6% of Group A was 55 years old and over and 8.1% was under 25 years old, these rates were 

13.3% and 21.7% in Group B, respectively (p = 0.041). The percentage of those who quit smoking was 48.9% 

in Group A and 30.9% in Group B (p = 0.029). When the patients in Group A were re-evaluated in the first 

year of the pandemic, the rate of having COVID-19 was 6.6% in those who quit smoking, 6.3% in those who 

did not quit, and 31.2% in those who quit and started again (p = 0.001). 

Conclusion: Health services have had to give up their workforce to fight the epidemic during the pandemic 

process, and therefore, there has been a decrease in patient admissions in smoking cessation polyclinics. 

During the restriction periods, there was an increase in the tendency to smoke due to reasons such as social 

isolation, increased mental and physical slowdown, psychological effects, and economic concerns, and a 

decrease in the application to health centers due to the risk of transmission, especially in elderly patients with 

chronic diseases. We think the decrease in our smoking cessation rates and especially in the applications of 

patients over 55 years old compared to the pre-pandemic period may be due to this reason. Smoking cessation 

studies should be carried out more decisively, and information should be provided about the combined risks 

associated with smoking, even in regular outpatient clinic meetings. 

Keywords: COVID-19 infection, smoking addiction, smoking cessation clinic 
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INTRODUCTION  

Coronavirus disease 2019 (COVID-19) is a 

disease that mainly affects the respiratory 

system and can progress to acute respiratory 

failure. The disease picture occurs when the 

causative Severe Acute Respiratory Syndrome-

Coronavirus-2 (SARS-CoV-2) rarely enters the 

body from the upper respiratory tract, rarely 

from the conjunctival mucosa, and mainly from 

the nose and mouth. 

There are transmembrane spike (S) 

glycoproteins on the cell surface of 

coronaviruses. This glycosylated cell surface 

protein contains two distinct functional 

domains (S1 and S2) that are thought to mediate 

virus entry into the host cell. The S1 domain 

contains the angiotensin-converting enzyme-2 

(ACE2) receptor binding domain and is 

responsible for host cell entry (1) . 

The increase in the expression of this gene, 

which is responsible for cell entry, increases the 

affinity and allows the virus to spread more 

easily from person to person. Studies have 

shown that ACE2 expression increases in those 

who consume cigarettes and tobacco products 

(2, 3). 

In addition to increased ACE2 gene 

expression in smokers, COVID-19 infection 

and complications arising from accompanying 

comorbidities play an active role in the severe 

course of the infection. Comorbidities, 

especially cardiovascular and chronic 

respiratory diseases, can cause COVID-19 to 

progress into a severe clinical picture and result 

in mortality (4). 

Smoking or passive exposure to tobacco 

products, especially cigarettes, deteriorates 

mucociliary activity in the respiratory tract, 

increases permeability in the epithelium, and 

causes an inflammatory response (5). COVID-

19 causes unexplained and abnormal blood 

clotting by predisposing to thrombosis, and 

smoking addiction increases this complication 

(6). 

Identifying and preventing potential host 

risk factors reduces virus transmission and the 

severity of COVID-19 infection. In our study, 

we aimed to reveal the number of applications 

made to our hospital's smoking cessation 

outpatient clinic during the nine months before 

and after the pandemic, smoking cessation 

behavior, and the relationship between this 

situation and the status of being diagnosed with 

COVID-19. 

METHODS 

Permission for our study was received from 

the Ordu University Ethics Committee with 

KAEK application number 58 and decision 

number 51. Individuals over 18 who applied to 

the Ministry of Health’s Ordu University 

Training and Research Hospital smoking 

cessation outpatient clinic within nine months 

before (Group A) and after the COVID-19 

pandemic (Group B) were included in our 

study. Age, gender, chronic disease, 

Fagerström addiction score, and treatment they 
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received for smoking cessation were noted 

through the tobacco addiction treatment 

monitoring system (TÜBATİS). The patients 

were contacted three months after their 

application to us, and their smoking status was 

questioned. In the first year of the pandemic, the 

patients in Group A were reached again and 

questioned about whether they had been 

diagnosed with COVID-19 (PCR positivity). 

Statistical Analysis 

Analyses were performed with IBM SPSS 

Package Program version 22.0 (IBM 

Corporation, Armonk, NY, USA). Discrete and 

categorical data were expressed as numbers and 

percentages. The chi-squared test was used to 

compare these data. P < 0.05 was considered the 

statistical significance level.  

RESULTS 

While the number of patients who applied to 

the smoking cessation outpatient clinic in the 

nine months before the pandemic (Group A) 

was 320, this number was only 60 in the nine 

months after the pandemic (Group B). It was 

determined that there was a statistically 

significant difference between the age of the 

patients and their success in smoking cessation 

treatment before and after the pandemic (p < 

0.05). While 20.6% of the patients who applied 

to the outpatient clinic before the pandemic 

were aged 55 and over, 8.1% were under 25; 

these rates were 13.3% and 21.7%, 

respectively, in the post-pandemic period (p = 

0.041). There was no significant difference 

between the genders in the smoking cessation 

outpatient clinic admission. The patients were 

given nicotine replacement therapy, 

varenicline, varenicline+nicotine replacement 

therapy, bupropion+nicotine replacement 

therapy, or psychosocial support therapy, and 

there was no significant difference between the 

two groups in terms of the treatments given 

(Table 1).  

A statistically significant result was obtained 

when the success of the given treatment was 

questioned. While the percentage of those who 

applied to the outpatient clinic and quit 

smoking was 48.9% before the pandemic, this 

rate was only 30.9% in the post-pandemic 

period (p = 0.029) (Table 2). 

The smoking status of addicts according to 

the Fagerström addiction score in the pre-

pandemic and post-pandemic periods is 

presented in Table 3. There were no statistically 

significant differences in smoking cessation 

status according to addiction level both before 

and after the pandemic (p = 0.990 and p = 

0.794, respectively) (Table 3). 

Among the patients in Group A who were 

reached in the first year of the pandemic, the 

status of being diagnosed with COVID-19 

(PCR positivity) was 6.6% for those who quit 

smoking, while this rate was 6.3% for those 

who did not quit smoking and 31.2% for those 

who quit and started again (p = 0.001) (Table 

4).  
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Table 1. Application to the smoking cessation outpatient clinic in the nine months before and after the pandemic 
 

Group A Group B Total   
N % N % N % p-value 

Age     
  

 

18-25 26 8.1 13 21.7 39 10.5 

0.041 

26-35 77 24.1 11 18.3 88 23.1 

36-45 87 27.2 16 26.7 103 27.0 

46-55 64 20.0 12 20.0 76 19.9 

56-65 50 15.6 5 8.3 55 14.4 

Over 65 16 5.0 3 5.0 19 5.0 

Total 320 100.0 60 100.0 380 100.0  

Gender     
  

 

Female 119 37.2 18 30 137 36.1 
0.287 

Male 201 62.8 42 70 243 63.9 

Total 320 100.0 60 100.0 380 100.0  

Treatment Received     
  

 

Nicotine replacement 25 7.8 3 5 28 7.3 

0.768 

Varenicline (Champix) 268 83.8 51 85 319 83.7 

Varenicline (Champix)+ 

nicotine replacement 

1 0.3 - - 1 0.3 

Bupropion+nicotine replacement 3 0.9 - - 3 0.8 

Psychosocial support 23 7.2 6 10 30 7.9 

Total 320 100.0 60 100.0 380 100.0  

Chronic Disease Status     
  

 

None  217 67.8 40 66.7 258 67.7 0.693* 

       

Hypertension 29 9.1 5 8.3 34 8.9 

Diabetes mellitus 10 3.1 3 5 13 3.4 

COPD 7 2.2 2 3.3 9 2.4 

Asthma 7 2.2 - - 7 1.8 

Heart failure/atherosclerotic heart 

disease 

1 0.3 - - 1 0.3 

Depression 8 2.5 2 3.3 10 2.6 

Liver failure 1 0.3 - - 1 0.3 

Multiple systemic diseases 40 12.5 8 13.4 48 12.6 

Total 320 100.0 60 100.0 380 100.0  

* Chi-square test 

Table 2. Smoking cessation status with the given treatment  

Group A Group B Total  
 

N % N % N % p-value 

Smoking status     

  

 

        

Quit 152 48.9 17 30.9 169 46 

0.029* Quit and start again 16 5.1 2 3.6 18 4.9 

Did not quit 143 46.0 36 65.5 179 49 

Total 311 100.0 55 100.0 366 100.0  

* Chi-square test 
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Table 3. Comparison of smoking cessation status according to addiction level 

 Smoking status (Pre-pandemic) 

Total p-value 

Fagerström addiction score 
Quit Quit and start again Did not quit 

Very low dependence 2 (1.3) 0 (0.0) 3 (2.1) 5 (1.6) 

0.990* 

Low dependence 7 (4.6) 1 (6.3) 5 (3.5) 13 (4.2) 

Moderate dependence 17 (11.2) 2 (12.5) 19 (13.3) 38 (12.2) 

High dependence 47 (30.9) 5 (31.5) 39 (27.3) 91 (29.3) 

Very high dependence 79 (52.0) 8 (50.0) 77 (53.8) 164 (52.7) 

Total 152 (100.0) 16 (100.0) 143 (100.0) 311 (100.0) 

 Smoking status (Post-pandemic)   

Fagerström addiction score Quit Quit and start again Did not quit   

Moderate dependence 1 (5.9) 0 (0.0) 5 (13.9) 6 (10.9) 

0.794* 
High dependence 6 (35.3) 1 (50.0) 9 (25.0) 16 (29.1) 

Very high dependence 10 (58.8) 1 (50.0) 22 (61.1) 33 (60.0) 

Total 17 (100.0) 2 (100.0) 36 (100.0) 55 (100.0) 

* Chi-square test 

Table 4. Group A smoking status and COVID-19 PCR positivity 

 
COVID-19 

Total p-value 

Smoking status (Group A) 
With PCR 

positivity 

Without PCR 

positivity 

Quit 10 (6.6) 142 (93.4) 152 (100.0) 

0.001 Quit and start again 5 (31.2) 11 (68.8) 16 (100.0) 

Did not quit 9 (6.3) 134 (93.7) 143 (100.0) 

Total 24 (7.7) 287 (92.3) 311 (100.0)  

 

DISCUSSION 

Active or passive exposure to tobacco 

products increases the risk of respiratory tract 

infections. It is known that all tobacco products, 

especially cigarettes, cause lung damage 

through the activation of inflammatory 

cytokines, programmed cell death in the 

pulmonary tissue, and circulating immune cells 

such as T cells (7). 

In addition to this immunological 

mechanism, which causes susceptibility to 

infection in smokers, structural damage is also 

observed. These structural changes are the main 

ones that include inflammation and fibrosis 

around the bronchi and alveoli, increased 

permeability of the respiratory tract mucosa, 

and inadequate mucociliary clearance (8). 

It has been found that the angiotensin-

converting enzyme-2 (ACE2) gene, which is 

thought to mediate the entry of the coronavirus 

into the host cell, is more expressed in 

respiratory tract samples of smokers (2, 3). One 

study found that ACE2 gene expression did not 

differ significantly between genders and age 
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groups, but it was higher in male smokers than 

in non-smokers. For this reason, it has been 

stated that the higher number of cases in men 

and the more severe clinical course in China 

may be related to the fact that men smoke more 

(3, 9). 

In a study by Zhang et al., in which 140 

patients were included and 58 patients with 

severe clinical conditions were examined, it 

was found that 3.4% were still smoking and 

6.9% had smoked in the past (10). Guan et al. 

included 1099 patients with COVID-19, 173 of 

whom were severe and 926 of whom were in a 

mild clinic; 16.9% of the severe ones were 

smokers, 5.2% of them were past smokers, and 

11.8% of the mild ones were smokers, and 1.3% 

of them had smoked in the past and quit. In the 

patients included in the study, clinical 

worsening developed that required follow-up in 

the intensive care unit in 25.5% of smokers and 

7.6% of former smokers (11). 

In a meta-analysis evaluating the 

relationship between smoking and COVID-19, 

when the test positivity and hospitalization 

rates of smokers, quitters, and never-smokers 

were evaluated, it was found that smokers had 

lower test positivity than never-smokers. 

However, hospitalization rates were higher in 

smokers than in non-smokers (12). 

In another study evaluating those who have 

never smoked, those who smoke, and those who 

are still smokers in patients infected with 

COVID-19, values close to those of who have 

never smoked were found in those who quit 

(13). 

In a study investigating the relationship 

between clinical worsening and smoking, 78 

patients had 27.3% cigarette smoking in the 

severe clinical group and 3.0% in the mild 

clinical group (14). 

In a study examining the risk factors of cases 

diagnosed with COVID-19 who developed 

fibrotic lung disease during follow-up, it was 

found that the severity of the disease, length of 

stay in the intensive care unit and mechanical 

ventilator, advanced age, smoking, and alcohol 

use facilitate the progression to fibrosis (15). 

When comorbidities and smoking status 

were examined, the presence of comorbid 

diseases was higher in smokers among 1590 

patients diagnosed with COVID-19. One 

comorbid disease (1.79 times), and two or more 

comorbid diseases (2.59 times) cause a more 

severe course in the COVID-19 clinic (16). 

Considering that there may also be 

asymptomatic cases infected with SARS-CoV-

2, it is not clear whether smoking is associated 

with SARS-CoV-2 infection or with this 

infection becoming symptomatic. 

Some studies also state that smoking is not 

associated with severe COVID-19 infection. In 

a meta-analysis study, it was stated that 

COVID-19 does not cause a severe clinical 

picture in patients who are smokers and that 

smoking cannot be shown as a cause of 

exacerbation of the disease (17). 
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It has also been hypothesized that nicotinic 

acetylcholine receptors (nAChR) play a critical 

role in the pathophysiology of SARS-CoV-2 

infection, and as a result, nicotine and nicotinic 

orthosteric and/or allosteric agents can be 

recommended as a possible treatment for SARS 

(18). 

Ivermectin, which has been shown to inhibit 

the replication of SARS-CoV-2 in in vitro cells, 

is a positive allosteric modulator of α7 nAChR 

(19, 20). The nicotinic hypothesis should be 

further explored with experimental 

observations, electrophysiological testing, and 

animal experiments determining whether 

SARS-CoV-2 physically interacts with nAChR 

in vitro. These opposing viewpoint studies are 

hypothetical. 

There has been an increase in the effort to 

quit smoking due to fear and anxiety in societies 

during the pandemic period. In a study 

conducted in our country, it was stated that 

while the success rate of smoking cessation was 

23.7% in the pre-pandemic period in patients 

who applied to the smoking cessation 

outpatient clinic, this rate increased to 31.1% 

with the pandemic period (21). 

A meta-analysis observed that COVID-19 

infection causes a 30-50% more severe clinical 

picture in current and former smokers than in 

never-smokers (22). Although current studies 

are insufficient to draw firm conclusions about 

the relationship between the risk of contracting 

COVID-19 infection and the severity of 

infection and smoking status, preventing 

serious consequences of COVID-19 infection, 

including death, is the most convincing reason 

against smoking. 

The limitations of our study include some 

important restrictions on smoking cessation 

clinic services due to the effects of the COVID-

19 pandemic on healthcare services. These 

restrictions have manpower limitations, patient 

reductions, and psychological effects. During 

the pandemic period, manpower in health 

services was used intensively, especially to 

combat the pandemic. Therefore, there were not 

enough personnel in smoking cessation clinics 

to provide further services to patients. Older 

individuals with chronic diseases have reduced 

their visits to health centers in order to avoid 

COVID-19 infection. This situation has also led 

to a decrease in applications to smoking 

cessation clinics. The pandemic has come with 

factors such as social isolation, mental and 

physical slowdown, and economic concerns. 

These factors have negatively affected the 

psychological health of individuals 

participating in smoking cessation treatment. 

Therefore, it may have reduced the success of 

smoking cessation treatment. 

These limitations may affect the 

effectiveness of smoking cessation clinics 

during the pandemic period. Future studies may 

focus on overcoming these challenges and 

investigating how we can make smoking 
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cessation treatment more effective under 

pandemic conditions. 

CONCLUSION  

Health services had to use their workforce to 

fight the epidemic during the pandemic process. 

As in our center, there has been a decrease in 

patient acceptance in smoking cessation 

outpatient clinics. The number of patients aged 

55 and older who applied to our smoking 

cessation outpatient clinic decreased after the 

pandemic, while the number of patients aged 25 

and under increased. We think this may have 

been caused by elderly people with chronic 

diseases avoiding applying to the health 

institution due to the fear of being severely 

affected by the epidemic. 

Social isolation, mental and physical 

slowdown, psychological effects, and 

economic reasons lead to increased cigarette 

smoking during restriction periods. We think 

the decrease in our smoking cessation rates 

compared to the pre-pandemic period may be 

due to this. 

Considering that smokers may be more affected 

by COVID-19 infection during this period and 

the clinical course may be worse, smoking 

cessation studies should be carried out more 

decisively, and information should be provided 

about the combined risks of smoking even in 

regular outpatient clinic meetings.  
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Abstract  

Objective: Fluorescence marking is a cost-effective method to evaluate the completeness of 

cleaning in clinical surfaces. The aim of this study is to evaluate the potential sources of infection 

by surveillance of frequently contacted surfaces in the clinic and patient waiting areas in dental 

practice by fluorescent marker. 

Materials and methods: The surfaces that are frequently contacted by patients, clinicians, and the 

staff in the clinic, local intervention room, and patient waiting room were determined. Fluorescent 

marker dye was applied onto frequently contacted surfaces. Following cleaning after the patient's 

discharge, the dye-applied surfaces were examined with a fluorescent lamp.  

Results: The surfaces in the patient waiting area were observed to have the highest scores in terms 

of the frequency of the touches. According to the fluorescent marker method, 50 % of the frequently 

contacted surfaces were scored as totally clean, 17 % were partially clean, and 33 % were not clean. 

Conclusion: This study suggests that the fluorescent marker method is an easy and practical method 

that can be used for the surveillance of surface cleaning in dental settings. More careful and strict 

hygiene regimens are required not to overlook any potential source of infection, such as the patient 

waiting area, and eliminate the potential routes of the spread of infection. 

Keywords: Decontamination, Cross-Infection, Equipment Contamination 
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INTRODUCTION  

An outbreak of an unknown origin emerged 

in late December 2019 in China and spread 

rapidly all over the world. The pathogen 

responsible for this epidemic, named severe 

acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), is a new type of coronavirus 

virus that infects mammals and humans (1-3). 

SARS-CoV-2 is reported to be transmitted via 

inhalation of the pathogenic virus that can hang 

in the air, direct contact with patient materials 

like blood or saliva, and also indirect contact 

with contaminated tools and/or environmental 

surfaces in dentistry (4). During dental 

procedures, droplets and aerosol particles can 

hang in the air for long periods and then settle 

on peripheral surfaces. Live viruses are 

reported to be present in the saliva of infected 

individuals; thus, all horizontal surfaces can 

serve as a secondary source for transmission of 

SARS-CoV-2. Additionally, the fact that 

patients can spread the virus increases the risk 

in dental practice dramatically (4-6). 

It has been reported that SARS-CoV-2 can 

survive up to 72 hours to 7 days on various 

surfaces (4, 7). Considering the persistence of 

coronavirus on inanimate surfaces is important 

in terms of preventing the spread of the virus in 

this way (8, 9). Regardless of the route of 

transmission, the minimal viral load of SARS-

CoV-2 that will cause the disease has not yet 

been determined. Thus, all aerosol-

contaminated surfaces that have been contacted 

by physicians or patients should be considered 

potentially contaminated (10).   

Direct or indirect contact with bodily fluids 

and infected dental tools creates a potential path 

for the spread of the microorganisms. Also, 

contaminated surfaces in dental settings can 

potentially contribute to cross transmission of 

these pathogens (4,11). Thus, the dental 

clinician, staff and patient may be at risk of 

cross-infection in the dental environment (10).  

To evaluate the completeness of cleaning in 

clinical surfaces, a number of techniques have 

been proposed, including bioluminescence, 

microbiological count, and fluorescent markers 

(11,12). The fluorescent marker technique 

demonstrates the physical removal of an 

applied substance by making the remaining 

substance visible after washing with UV light 

and has been used in numerous hospital wards 

(11). 

The aim of this study is to determine the 

underestimated potential sources of infection 

by surveillance of frequently contacted surfaces 

in the clinic and patient waiting areas in dental 

practice. 

METHODS 

This pilot study was approved by the Ethics 

Committee of Ordu University (No:2020/144) 

and constituted of two parts. In the first stage, 

to determine the surfaces that are frequently 

contacted by patients, physicians, and the staff 

in the clinic, local intervention room, and 

patient waiting room, two researchers 
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performed observation independently during 

the peak hours of the clinic (10-12 am, 2-4 pm) 

for a week. 4 randomly selected dental units 

from the clinic and local intervention room, and 

the patient waiting area were observed. The 10 

most frequently contacted surfaces were 

determined. In the second stage, fluorescent 

marker dye (Sanitest, Sanidez Tic. Ltd., 

Istanbul, Turkey) was applied onto frequently 

contacted surfaces, previously determined by 

researchers (M.T.A., D.T.), of a dental unit in 

the clinic and local intervention room and 

surfaces in the patient waiting room following 

the terminal cleaning at the end of the day. The 

dye was applied with a reference created from 

acetate paper by researchers (M.T.A., D.T.) to 

ensure standardization (Figure 1). Because the 

marker dye is transparent, it is not visible in 

normal light but shows a fluorescent view under 

UV light. The fast-drying dye consists of a 

material that is completely obtained from 

natural products and has no toxic effect. Also, 

the marker dye is resistant to abrasion but can 

easily be removed when wiped with a damp 

cloth. After the discharge of the patient dental 

unit was cleaned by the staff blinded to the 

study. Subsequently, the dye applied surfaces 

were examined with a fluorescent lamp. The 

surfaces from which the paint has been 

completely removed will be scored as 

completely clean, partially clean if some of it 

has been removed, and dirty if there is no 

change in the dye.  

 

Figure 1. Reference used for the application of the fluorescent dye 

IBM SPSS Statistics for Windows software 

(version 23.0, IBM Corp, Chicago, USA) was 

used. Categorical variables are presented as n 

(%). The frequency of the touches among the 

surfaces was compared with the Kruskal-Wallis 

test. The significance level was accepted as 

0.05. 

RESULTS 

The surfaces in the patient waiting were area 

observed to have the highest scores in terms of 

the frequency of the touches. However, no 

significant difference was observed among the 

10 surfaces in terms of the frequency of 

contacts (p=0.437). According to the 

fluorescent marker method, of the 18 high-

touch surfaces to which the dye was applied, 9 

surfaces (50 %) were totally clean, 3 surfaces 

(17 %) were partially clean, and 6 surfaces (33 

%) were not clean (Figure 2). 
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Table 1. Scoring of the surfaces after fluorescent 

marking 

  CL LIR PWA   

  NC C PC NC C PC NC C PC 

1 
Bracket 
Table 

 x   x     

2 

Dental 

Chair 

Backrest 

 x    x    

3 

Dental 

Chair 

Headrest 

 x   x     

4 

Door 
Password 

Panel 

 x   x     

5 
Mobile 

Cabinetry 
 x   x     

6 PC Monitor x   x      

7 Reflector 
  x x      

8 

Dental 
Chair 

Armrest 

 x  x      

9 Sitting Area 
      x   

10 

Patient 
Admission 

Desk 

      x   

CL: Clinic, LIR: Local intervention room, PWA: Patient waiting area, C: 

Clean, NC: Not clean, PC: Partially clean 

 

Figure 2. Graph showing the top 10 most touched surfaces. 

DISCUSSION 

Because of the spilt water and aerosols, the 

highest amount of contamination has been 

reported to occur around the oral cavity. After 

the treatment was completed, the aerosols are 

hanging in the air in the clinic. It is claimed that 

<5 μm aerosols can be entrained into the air and 

transported over distances up to 1 m (10). In 

fact, the inactivation time of the SARS-CoV-2 

on surfaces is still not clear. Kampf et al.(8)  

found that at room temperature, human 

coronaviruses can remain infectious on surfaces 

for up to 9 days. According to Van Doremalen 

et al.(7), transmission of SARS-CoV-2 to the 

surfaces may occur since the virus can remain 

alive and infectious for hours or days. Ye et 

al.(13) have recently reported surfaces 

contaminated with SARS-CoV-2 in patient care 

areas in the hospital environment. Thus, 

transmission via contaminated intimate 

surfaces is a crucial factor in terms of 

coronaviruses’ super spread.  

If the virus transfers to hands or equipment, 

it will lead to infection through contact with the 

mucous membranes by indirect contact if the 

concentration is above the infectious dose. 

Furthermore, the time spent in the dental clinic 

could lead patients to be infected. Thus, an 

effective hygiene protocol is vital for healthcare 

settings like dental practice (14, 15). To 

determine sites that could benefit from targeted 

cleaning attention several methods have been 

used previously (16). Fluorescence marking is 

reported as an inexpensive method that requires 

minimal equipment and improves practice (17). 

The Centers for Disease Control and Prevention 

suggested using fluorescent markers as a tool to 

evaluate surface cleaning (18). Therefore, we 

tested the surfaces using fluorescent dye. This 

method has been frequently used in hospital 
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settings however, to the best of our knowledge 

the present study is the first study used this 

method in dentistry. 

In the present study, most of the surfaces 

were scored as clean in the clinic and local 

intervention room, however, the more 

frequently touched surfaces, when compared to 

the other eight surfaces in the patient waiting 

room, were scored as not clean. We think that 

this may be originated from the lack of 

appreciation or attention by staff for the 

potential role of these surfaces when compared 

to the surfaces in clinical areas in the 

transmission of SARS-CoV-2 rather than 

ineffective terminal disinfection cleaning in 

general. It may also be caused by overload or 

confusion regarding task sharing among staff.  

CONCLUSION  

More careful and strict hygiene regimens are 

required not to overlook any potential source of 

infection, such as the patient waiting area, and 

eliminate the potential routes of the spread of 

infection. 
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Abstract  

Objective: According to the results of the Türkiye Health Survey; While the rate of individuals aged 15 and 

over who use tobacco products every day was 28.0% in 2019, it increased to 28.3% in 2022. According to 

the World Health Organization (WHO), smoking is the cause of death for more than 8 million people each 

year. The use of tobacco and tobacco products is an important health problem that harms individuals and 

societies, has attracted attention all over the world in recent years, and needs to be treated. In our study, it 

was aimed to evaluate the addiction status of individuals applying to our outpatient clinics, to determine what 

measures should be taken for the treatment of smoking and to determine if there is a regional awareness in 

the addiction score. 

Methods: Our study, which was planned as a cross-sectional, descriptive and prospective study, included 

184 people over the age of 18, who were active smoking and who accepted to participate in the study, who 

applied to Ordu University Medical Faculty Family Medicine Polyclinic between 12.10.2021 and 15.01.2022 

for any reason. The Fagerström Nicotine Dependence Test was used in the analysis of the addiction score. In 

the study, chi-square analysis was used to determine whether the Fagerström Nicotine Addiction Test 

Questions of Smoker Patients in the Family Medicine Outpatient Clinic changed according to the gender and 

age of the patients. The SPSS 21.0 V. statistical package program was used for all statistical calculations. It 

was considered that the research findings were significant at the P<0.05 level by expressing as n, percentage. 

Results: 74.5% (n=137) were male, 25.5% (n=47) were female. 51.6% (n=95) were single, 46.7% (n=86) 

were university graduates. 21.7% (n=40) were not working, 49.5% (n=91) had income more than their 

expenses. 89.1% (n=164) did not have any disease, 25.0% (n=46) used alcohol. 40.8% (n=75) lived in 

metropolitan cities. 48.4% were smoking 1-9 pack/year, 54.9% had not tried to quit smoking53.3% of them 

started smoking in the friend environment, 32.1% of them started to smoke because of stress and 14.6% of 

them were curious and pretentious. The mean test score of FNBT was 6.30±2.77. There were 38 (20.6%) 

people with high addiction scores, 48 (26.1%) people with moderate and 98 (53.3%) people with low 

addiction scores. There was no statistically significant difference in terms of gender, marital status, 

employment and education status according to the level of addiction. Moderate-high level of dependence was 

significantly higher in alcohol users (p<0.001). 

Conclusion: Individuals who want to quit smoking should be evaluated within the framework of a 

biopsychosocial approach and this demand should be supported by medical treatment if necessary. For this 

reason, it is important to support the units that provide smoking cessation outpatient clinics, especially in 

primary care. 

Keywords: Rational Antibiotic Use, University Student, Antibiotic Resistance, Numeracy in Health Literacy 
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INTRODUCTION  

Considered among the etiological factors of 

many death-related diseases, cigarettes are one 

of the products that health professionals 

struggle with the most, since they are used 

legally in our country. Different tobacco 

products, especially cigarettes, are used in 

tobacco products. These include hookah 

tobacco, cigars, heated tobacco, pipe tobacco. 

According to the results of the Türkiye Health 

Survey carried out in 2022; While the rate of 

individuals aged 15 and over who use tobacco 

products every day was 28.0% in 2019, it 

increased to 28.3% in 2022. It has been 

determined that this rate is 41.3% for men and 

15.5% for women in 2022. The rate of 

individuals who do not use tobacco products 

(quit and never use) decreased from 68.7% in 

2019 to 68.0% in 2022 (1). According to the 

World Health Organization (WHO), smoking is 

the cause of death for more than 8 million 

people each year. While more than 7 million of 

these deaths were observed in direct smokers, 

1.3 million were observed in passive smokers. 

The Framework Convention on Tobacco 

Control, adopted by WHO member states in 

2003, was adopted to address the smoking 

epidemic. A total of 182 countries, including 

our country, are parties to this agreement (2). 

While there is no gender difference in smokers 

in developing countries where access to 

information and professional support options in 

case of need are increasing, this behavior is 

more common in men in developing countries 

where smoking rates continue to increase (3). 

Noncommunicable diseases (NCDs) kill more 

than 40 million people each year. It is possible 

to define these diseases, which correspond to 

approximately 75% of the deaths on earth, as 

“chronic diseases”. Subgroups of this title 

include cardiovascular diseases, cancers, 

chronic respiratory diseases and diabetes. 

Although it is generally associated with 

advanced age, smoking is the main age-

independent risk factor among NCDs (4). The 

definition of WHO on this subject is “There is 

a way of transmission in all epidemics and there 

https://dergipark.org.tr/en/pub/mbsjohs
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:bestegulcoruh@yahoo.com
https://creativecommons.org/licenses/by-nc-nd/4.0/
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is a means of spreading disease and death. In 

the case of the tobacco epidemic, this tool is not 

a virus, bacteria or other microorganism – it is 

an industry and a working strategy.” is in the 

form (5).  

The substance that causes addiction in 

tobacco is nicotine in its composition, and 

nicotine addiction is often blamed for 

unsuccessful quit attempts and continued use of 

tobacco (6). Smoking creates a sense of 

pleasure and smokers want to smoke again and 

again because they seek this sense of pleasure. 

Smoking is a safety hazard. Opposing 

smoking in the workplace should be considered 

a scientific necessity and a duty, not a luxury 

(7). Tobacco habit is defined by the American 

Psychiatric Association as a psychiatric 

disorder that includes cognitive, behavioral and 

physiological symptoms (8). In the case of 

addiction, people continue to use the substance 

in question despite experiencing health or non-

health problems resulting from the subject. 

Addiction is a health problem that needs to be 

treated. Treatment is difficult but not 

impossible (9). 

The use of tobacco and tobacco products is 

an important health problem that harms 

individuals and societies, has attracted attention 

all over the world in recent years, and needs to 

be treated. A number of methods such as 

Fagerstrom Nicotine Dependence Test 

(FTND), carbon monoxide in respiratory air, 

determining the number of cigarettes smoked in 

24 hours are used to help guide the treatment 

process by determining the addiction level of 

individuals. These methods include some scales 

in which the daily cigarette consumption of the 

person is questioned or the person evaluates his 

own addiction. The most widely used of these 

scales is the Fagerstorm Nicotine Dependence 

test (10). For this reason, a questionnaire study 

was preferred in order to evaluate the FTND 

score results and willingness to quit smoking in 

our patients over the age of 18 who applied to 

our outpatient clinic. “Assessment of tobacco 

product use and exposure status” is specified as 

recommendation level A in the United States 

(USA) Preventive Services Working Group 

(USPSTF) recommendation rating table (11). 

As a requirement of preventive medicine, the 

smoking status of individuals who apply to 

family medicine polyclinics is questioned in 

many of them. For all these reasons, in order to 

contribute to the goal of a smoke-free society, 

which is one of the requirements of a healthy 

society, this study aimed to contribute to the 

requirements for a healthy society both 

regionally and universally with the results 

obtained by evaluating the Fagerström nicotine 

dependence test and the desire to quit smoking 

in patients applying to family medicine. 

METHODS 

Our study, which was planned as a cross-

sectional, descriptive and prospective study, 

included 184 people over the age of 18, who 

were active smoking and who accepted to 
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participate in the study, who applied to Ordu 

University Medical Faculty Family Medicine 

Polyclinic between 12.10.2021 and 15.01.2022 

for any reason. A questionnaire form, in which 

the sociodemographic characteristics of the 

participants and their knowledge of cigarette 

consumption were analyzed by the researcher, 

and FNBT were applied to the participants by 

face-to-face survey method. The sample 

calculation was made with the Gpower 

program. When the power was 95%, d=0.5, 

α=0.05, the minimum sample size was found to 

be 100.  

Developed in 1991, FNBT consists of 6 

questions and the answers are scored (12). 

FNBT results were graded in 3 groups as 

nicotine addiction low (0-3 points), moderate 

(4-6 points), and high (≥7 points) (13). The 

Turkish validity and reliability study of the test 

was conducted by Uysal et al. It was found to 

be moderately reliable and it was concluded 

that it can be used as a measurement method in 

the evaluation of nicotine addiction in smoking 

cessation outpatient clinics (14).  

Statistical Analysis  

In the study, chi-square analysis was used to 

determine whether the Fagerström Nicotine 

Addiction Test Questions of Smoker Patients in 

the Family Medicine Outpatient Clinic changed 

according to the gender and age of the patients. 

The SPSS 21.0 V. statistical package program 

was used for all statistical calculations. It was 

considered that the research findings were 

significant at the P<0.05 level by expressing as 

n, percentage. Ethics committee approval for 

this study Ordu University Received from the 

Clinical Research Ethics Committee of the 

University Clinical Research Ethics Committee 

(Ethics committee date and no: 31.12.2021 , 

281)  

RESULTS 

In our study, which included 184 people, 

74.5% (n=137) male and 25.5% (n=47) female, 

the mean age of the participants was 

33.8±12.06 (min:18-max:71) detected. 95 

people were single (51.6%) and 89 people 

(48.4%) were married. 32.6% (n=60) were high 

school graduates and 46.7% (n=86) were 

university graduates. 21.7% (n=40) were not 

working, nearly half (49.5%, n=91) of the 

participants had more income than their 

expenses. 89.1% (n=164) did not have any 

disease. 46 people (25.0%) were using alcohol. 

While 75 people (40.8%) lived in the 

metropolitan center, 71 people (38.6%) lived in 

the district. When the smoking status was 

calculated as (packs/year), grouping was done 

in 10-year periods and according to this, 89 

people smoked 1-9 pack/year at the most with 

48.4%, followed by 20.4% (n=43) with 10-year 

periods. It was tracking 19 packs/year usage. 

54.9% (n=101) had not tried to quit smoking98 

people (53.3%) started smoking in the friend 

environment, 59 people (32.1%) started 

smoking due to stress, 27 people (14.7%) 

started smoking because of curiosity and 
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wantonness. The mean test score of FNBT was 

6.30±2.77. There were 38 (20.6%) people with 

high addiction scores, 48 (26.1%) people with 

moderate and 98 (53.3%) people with low 

addiction scores. There was no statistically 

significant difference in terms of age, gender, 

marital status, employment and education 

status according to addiction level (p>0.05). 

The distribution of the participants' FNBT 

questions according to the age variable is given 

in Table 1. Moderate-high level of dependence 

was significantly higher in alcohol users 

(p<0.001). Statistical significance was 

determined in the distribution of answers in the 

addiction test score, as well as in the amount of 

cigarettes consumed daily in the sub-

assessments of the questions and in the 

questions of smoking more cigarettes in the 

morning. (p=0.016, p=0.022) The variation of 

the test score by gender is shown in Table 2.  

 

Table 1. Distribution of Fagerström Nicotine Addiction Test Questions of Smoking Patients in the Family Medicine 

Polyclinic by Age Variable 

 
Under 20 

[n(%)] 

21-30 

[n(%)] 

31-40 

[n(%)] 

Over 40 ve 

[n(%)] 
   2-

value 

    P-

value 

How soon after waking up do you smoke your 

first cigarette of the day? 
 

  
   

after 1 hour 12(40) 16(29,6) 17(34,7) 17(33,3) 

6,837 0,654 

within 31-60 minutes 4(13,3) 12(22,2) 8(16,3) 12(23,5) 

within 6-30 minutes 6(20,0) 17(31,5) 9(18,4) 10(19,7) 

within the first 5 minutes 8(26,7) 9(16,7) 15(30,6) 12(23,5) 

Do you find it difficult not to smoke in places 

where smoking is prohibited? 
 

  
   

Yes 6(20) 17(31,5) 17(34,7) 15(29,4) 
2,011 0,570 

No 24(80) 37(68,5) 32(65,3) 36(70,6) 

Which cigarette of the day is more difficult for 

you to give up? 
 

  
   

First cigarette in the morning 10(33,3) 18(33,3) 23(46,9) 24(47,1) 
3,531 0,317 

Cigarettes smoked at other times 20(66,7) 36(66,7) 26(53,1) 27(52,9) 

How many cigarettes do you smoke per day?       

10 and less 11(36,7) 18(33,3) 10(20,4) 11(21,6) 

15,220 0,077 
11-20 unıts 17(56,7) 23(42,6) 18(36,7) 25(49,0) 

21-30 unıts 1(3,3) 10(18,5) 13(26,5) 10(19,6) 

31 and more 1(3,3) 3(5,6) 8(16,4) 5(9,8) 

Do you smoke more in the morning than at any 
other time of the day? 

 
  

   

Yes 7(23,3) 8(14,8) 10(20,4) 12(23,5) 
1,510 0,680 

No 23(76,7) 46(85,2) 39(79,6) 39(76,5) 

Do you also smoke when you are sick enough to 

require bedtime? 
 

  
   

Yes 9(30) 14(25,9) 20(40,8) 15(29,4) 
2,882 0,410 

No 21(70) 40(74,1) 29(59,2) 36(70,6) 

After this evaluation, would you consider 
getting professional support for smoking 

cessation (Smoking cessation polyclinics) 

 

  

   

Yes 22(73,3) 38(70,4) 27(55,1) 31(60,8) 
4,003 0,261 

No 8(26,7) 16(29,6) 22(44,9) 20(39,2) 
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Table 2. Distribution of Fagerström Nicotine Addiction Test Questions of Smokers in the Family Medicine Outpatient 

Clinic by Gender 

 Male[n(%)] Female[n(%)]   2-value    P-value 

How soon after waking up do you smoke your first cigarette of 

the day? 
    

after 1 hour 43(31,4) 19(40,4) 

5,359 0,147 
within 31-60 minutes 31(22,6) 5(10,7) 

within 6-30 minutes 28(20,5) 14(29,8) 

within the first 5 minutes 35(25,5) 9(19,1) 

Do you find it difficult not to smoke in places where smoking is 

prohibited? 
    

Yes 41(29,9) 14(29,8) 
0,001 0,986 

No 96(70,1) 33(70,2) 

Which cigarette of the day is more difficult for you to give up?     

First cigarette in the morning 58(42,3) 17(36,2) 
0,551 0,458 

Cigarettes smoked at other times 79(57,7) 30(63,8) 

How many cigarettes do you smoke per day?     

10 and less 31(23) 18(38) 

10,323 0,016 
11-20 unıts 61(45) 23(49) 

21-30 unıts 28(20) 6(13) 

31 and more 17(12) 0(0) 

Do you smoke more in the morning than at any other time of the 

day? 
    

Yes 33(24,1) 4(8,5) 
5,285 0,022 

No 104(75,9) 43(91,5) 

Do you also smoke when you are sick enough to require 

bedtime? 
    

Yes 45(32,8) 13(27,7) 
0,436 0,509 

No 92(67,2) 34(72,3) 

After this evaluation, would you consider getting professional 

support for smoking cessation (Smoking cessation polyclinics) 
    

Yes 86(62,8) 32(68,1) 
0,429 0,512 

No 51(37,2) 15(31,9) 

 

DISCUSSION 

Smoking, which has been identified as a 

modifiable risk factor in the etiology of many 

fatal diseases, is a costly and global public 

health problem. Early recognition and initiation 

of treatment of smoking addiction plays a key 

role in the prevention of many chronic diseases 

and is considered one of the most cost-effective 

prevention methods. 

In the study of Örsel et al., groups with very 

low, low, moderate, high and severe levels of 

nicotine dependence were determined 

according to the score obtained from the 

nicotine addiction test, and they were grouped 

into three groups in order to perform statistical 
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analysis (15). While a significant difference 

was found between the three groups in terms of 

gender ratios; No difference was found in terms 

of variables such as education, age, marital 

status, employment, age of starting smoking. It 

is stated that men show more severe levels of 

nicotine dependence (16). Esen and Arıca 

determined the addiction status of men as 

60.40% and for women as 54.70% in their study 

with 415 people (10). Although the majority of 

our participants were male, no significant 

difference could be found between gender in 

our study according to the scores obtained from 

the addiction test. However, in the sub-score 

evaluations of the test, "How many cigarettes 

do you smoke per day?" and “Do you smoke 

more in the morning than at any other time of 

the day?” There was statistical significance in 

the answers given to the questions. This may be 

due to the addiction score results of our study. 

In a study conducted among pulmonologists, 

the rate of non-use was 74% for women and 

60% for men, (p=0.001) (17). In a study 

conducted by Tezcan et al. on Hacettepe 

University Faculty of Medicine academicians, 

38.0% of physician academic staff had never 

smoked. 15.8% have drank before and quit. It 

was determined that 37.2% of the three hundred 

and seventy-one physician academic staff 

smoked during the study (37.9% for men, 

36.3% for women). Smoking is statistically 

significantly higher in males (Chi-square= 9.96, 

p= 0.007) (18). In the study conducted by Sezer 

et al., which included all physicians and dentists 

working in Elazığ, when physicians and 

dentists were evaluated together, the smoking 

size of males was %. It was determined that the 

smoking dimension of women was 54.9 and 

39.5% (SD= 1.75, p> 0.05) (19). Gorin and 

Heck, who made a meta-analysis of 37 studies 

on smoking cessation counseling, reported that 

the greatest effect in smoking cessation 

counseling was provided by nurses after 

doctors (20). Tobacco use of health workers; it 

primarily threatens their own health, but also 

causes a serious contrast in the fight against 

tobacco addiction. The validity of the 

suggestions of a health professional who is 

known to smoke about his patient not smoking 

is unknown. However, the fact that smoking 

cannot be prevented even by a physician has 

been proven once again with these rates. 

Studies conducted among workers working 

in various sectors in our country have shown 

that the rates of nicotine addiction are high (21, 

22). In a community-based study investigating 

socioeconomic variables in nicotine addiction 

in rural southwestern China, more nicotine 

addiction was observed in males and the highest 

addiction rate was reported in the 35-44 age 

group (23). In the studies of Esen and Arıca, no 

difference was found between working and not 

working status (10). In our study, there was no 

difference between the addiction score and 

whether the individuals had an active working 

life or not. The difference between the studies 
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may be due to the differences in the regions 

where the studies were conducted. 

In our study, it was determined that the most 

common reasons for students to start smoking 

were “environment-friend environment” 

(47.0%). In a similar study conducted at 

Yeditepe University, the most common reasons 

for starting smoking were “affected by friends” 

(32.1%) and “stress” (24.6%); Düzce 

University Faculty of Medicine students 

answered as “environment and friend 

environment” (43.5%) and “stress” (17.4% 

(23,24,25). In our study, friend environment 

and stress were found to be the causes of 

smoking, respectively, in line with the 

literature. According to this, it can be said that 

cigarettes are used as a tool for socialization. 

Individuals can benefit from the smoking 

cessation program effectively only if the person 

feels willing, determined and ready. Studies 

have shown that smoking cessation levels are 

unfortunately not at the desired rates and one of 

the important reasons for this situation is that 

individuals are not ready to quit smoking (26). 

In the study of Benegal et al., nicotine 

addiction was found to be high in those with 

medium and low education levels (27), while no 

difference was found in the study of Esen and 

Arıca (10). In our study, there was no difference 

between education status and addiction score, 

and the difference and similarity between the 

studies may be due to the different or similar 

grouping according to education level during 

the analyses. 

CONCLUSION  

As the design of our study was conducted in 

an outpatient clinic where undifferentiated 

patients applied, it may have resulted in 

different results from the sources available in 

the literature with the social data. After filling 

out the questionnaire, the majority of the 

participants wanted to get information about 

smoking cessation methods from us. Just as it is 

impossible to leave a substance with a potential 

for addiction alone, this also applies to 

unilateral medical support. Individuals who 

want to quit smoking should be evaluated 

within the framework of a biopsychosocial 

approach and this demand should be supported 

by medical treatment if necessary. For this 

reason, it is important to support the units that 

provide smoking cessation outpatient clinics, 

especially in primary care.. 
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Abstract  

Objective: There are difficulties in determining the location of submerged implants when cover 

screws and healing screws are to be replaced. Because of this, a new implant cover screw has been 

designed. The purpose of this study was to investigate the properties of a novel implant cover screws 

in rabbits. 

Methods: 10 New Zealand White rabbits were randomly divided into two groups. Diastema regions 

behind the incisor teeth were used for the placement of cover screws. In the control group, the screws 

(n=20) that received no processing were placed whereas, in the experimental group, the screws 

(n=20) that top surfaces were coated with europium and dysprosium doped strontium aluminate 

were placed to the diastema regions. Animals were sacrificed after 6 weeks. Dental LED curing 

light was applied to the oral mucosa regions in which screws were placed in the experimental group 

just after sacrification and the visibility of the screws was evaluated. To determine the 

biocompatibility of the coated screws, oral mucosas which contacted with the screws, livers and 

kidneys were removed and examined histopathologically. 

Results: After light application, only the screws in the upper jaws of the experimental group became 

visible (n=10). Histopathological examinations performed on the kidneys, livers and oral mucosa 

tissues which contacted with the screws. There were no significant differences between the 

experimental and control groups regarding these tissues. 

Conclusion: According to the results of this study, it can be concluded that the titanium implant 

cover screws coated with europium and dysprosium doped strontium aluminate were biocompatible 

for rabbits. 
Keywords: Biocompatibility; Cover screw; Dental implant; Rabbit; Strontium aluminate 
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INTRODUCTION  

Nowadays, the best material for the 

treatment of edentulousness is titanium dental 

implants. These are surgically implanted in 

jaws, and then dental prostheses are prepared 

and placed on them. 

Dental implant surgery is performed in two 

ways, either one- or two-stage surgery. In one-

stage dental implant surgery, the body of the 

implant is placed in the jawbone. A healing 

screw is screwed into the implant body for 

healing soft tissue around the implant in the 

same session. The surgical site is sutured, and 

the healing screw remains open to the mouth. 

Therefore, they are called “non-submerged” or 

“transmucosal” implants. Immediately or after 

osseointegration, prosthetic stages can take 

place. 

In two-stage dental implant surgery, the 

body of the implant is closed with a cover screw 

made of titanium to protect the internal 

structure of the implant from blood, saliva, and 

soft and hard tissues until the prosthetic stages 

after implantation. The surgical site is sutured, 

and the implant remains completely under the 

oral mucosa. Therefore, they are called 

“submerged” implants. After osseointegration, 

the oral mucosa on the implant is incised or 

excised during a second surgery. The cover 

screw is removed and replaced with the healing 

screw. Then, in the same way as in one-stage 

surgery, prosthetic stages are started. 

Many problems can be encountered when 

replacing the cover screw with the healing 

screw. Failure to detect the exact location of the 

implant may result in more incisions than are 

necessary. To remove a cover screw of about 

3mm in diameter, a region of the required size 

for implant surgery can be incised, but this 

situation has led to many complications. 

Phosphorescence is a phenomenon whereby 

a material receives energy from ultraviolet, 

visible or infrared rays and gives this energy off 

in its environment for a certain period of time, 

even after the excitation irradiation ends. 

Europium and dysprosium doped strontium 

aluminate (SrAl2O4: Eu+2, Dy+3) is a pigment 

that has this characteristic (1). Previous studies 

have shown that it is biocompatible (2,3) and 

produces very strong visible light (4). 

Coating titanium cover screws with this 

biocompatible pigment can help the surgeon 

easily locate implant sites in the mouth. For this 

purpose, dental LED curing lights which are 

very powerful light sources and used in nearly 

all dental clinics can be used. After these light 

sources are applied in the mouth, the cover 

screws may become visible under the oral 

mucosa due to their phosphorescent properties, 

and the exact location of the implant can be 

found. In this way, unnecessary incisions can be 

avoided, and complications can be reduced. 

Material that is being considered for use in 

human bodies is usually tried in animals first. 

This is also the case for implants. The first 
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implant studies were performed on 

experimental animals (5). Therefore, it was 

decided to use the rabbits for our study. Dental 

implants were not used. However, screws made 

from titanium, such as dental implant material, 

can be considered miniature implants. In 

addition, the visibility of the screws must be 

evaluated in live tissues to which blood flow 

continues. To determine the visibility and 

biocompatibility of the screws in the oral 

tissues, it was planned that the screws are 

placed in jawbones. 

The aim of this study is to investigate 

whether europium and dysprosium doped 

strontium aluminate coated titanium screws 

will become visible under the rabbit's oral 

mucosa after light application and whether they 

are biocompatible for rabbits. 

METHODS 

The study was performed at the Ondokuz 

Mayıs University Faculty of Dentistry in 

Samsun, Türkiye. 

Animals 

10 healthy male New Zealand White rabbits 

were used with a minimum age of 6 weeks and 

a weight of at least 2kg. Experimental animals 

were procured from Ondokuz Mayıs University 

Medico-Surgical Research Laboratory. The 

number of rabbits was determined by reference 

to the different implant studies (6,7). Animals 

were randomly chosen from the supplier and 

randomly divided into two groups as 

experimental (n=5) and control (n=5). 

In the experimental group, two of the 

animals died, one on the first day due to 

nutritional deficiency and the second on the 

seventh day due to oral infection after the 

surgery. This situation was diagnosed by the 

responsible veterinarian in the Ondokuz Mayıs 

University Medico-Surgical Research 

Laboratory and reported to the Ondokuz Mayıs 

University Animal Care and Ethics Committee. 

After that, permission was given again, and 2 

rabbits were treated with the same procedure. 

As a result, a total of 12 animals was used in the 

study. 

Screws and Their Features 

Titanium dental implant cover screws were 

chosen for the study. The length of the screws 

was measured as 6mm. The largest diameter at 

the top surface was 3mm and the smallest 

diameter at the bottom was 1mm. These screws 

were used directly in the control group (Figure 

1a). On the other hand, screws were used in the 

experimental group that the top surface of the 

screw was coated with a long persistent 

phosphorescent pigment, europium and 

dysprosium doped strontium aluminate (Figure 

1b). All screws were sterilized in a dental 

autoclave before surgery (Nüve NC 23B, Nüve 

Laboratory and Sterilization Tech., Türkiye).  
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Figure 1. a: The screws that used in the control group without strontium aluminate, b: The strontium aluminate coated 

screws that used in the experimental group. 

Presurgical Cadaveric Examination 

The screws were planned to be placed on 

jawbones to examine the effects on oral tissues. 

For a clear understanding of the anatomy of 

rabbits’ jaws, a mature male rabbit cadaver was 

examined before surgical implantation of the 

screws. 

Firstly, it was determined that the screws 

could be placed in the large diastema region 

between the incisor and cheek teeth. The 

diastema regions were examined with elevating 

flap from the upper and lower jaws. The mental 

foramen was close to the cheek teeth. After that, 

the upper and lower jaws were cut out 

coronally, including the cheek teeth. 

The jaws were separated from the midline. 

Radiographs were taken from the right sides. 

The radiographs showed that the incisor teeth 

would be damaged if the screws were placed 

vertically. Therefore, it was decided to place the 

screws buccolingually. 

On the left side of the jaws 1cm behind the 

incisor teeth, the bones were drilled using a 

surgical fissure bur with a diameter of 1mm, the 

same as the screws' groove diameter. Then, 

radiographs were taken, and no damage was 

detected on the incisor teeth. 

The buccolingual thicknesses of the drilled 

region in the lower and upper jaws were 

measured with calipers, yielding 8.2mm for the 

upper jaw and 4.1mm for the lower jaw. Screws 

used in the upper jaws were shortened by about 

3mm because it was noticed that the 6mm 

length screws would enter the nasal cavity in 

the upper jaws. 

Surgical Procedure 

The rabbits were anaesthetized with 8mg/kg 

intramuscular xylazine (Xylazin Bio® 2%, 
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Bioveta, Czechia) and 50mg/kg ketamine 

(Ketasol® 10%, Richter Pharma Ag, Austria). 

The perioral regions were shaved. Preoperative 

weights were determined with precision scales. 

The oral cavity and perioral region were 

disinfected with polyvinylpyrrolidone-iodine 

(Batticon® 10%, Adeka, Türkiye). For local 

anesthesia of each half of the jaws, 0.5ml 

articaine containing 1:200000 epinephrine 

(Ultracain® DS, Sanofi-Aventis, Türkiye) was 

administered. 

The upper jaw was incised vertically in the 

distal part of the incisor tooth and horizontally 

along the line following ruga palatina. The flap 

was elevated. The bone was drilled 1cm away 

from the incisor tooth with a 1mm diameter 

surgical bur marked at 3mm. The screw was 

placed, and the flap was sutured with three 

resorbable sutures (Pegelak® 3.0, Doğsan, 

Türkiye) (Figure 2a-2d). 

Similarly, the lower jaw was incised 

vertically in the distal part of the incisor tooth 

and horizontally along the line following the lip 

fold. The flap was elevated, and the bone was 

drilled 1cm away from the incisor tooth with a 

1mm diameter surgical bur marked at 6mm. 

The screw was placed, and the flap was sutured 

with three resorbable sutures (Pegelak® 3.0, 

Doğsan, Türkiye) (Figure 2e-2h). 

In all, 40 dental implant cover screws were 

placed in 10 animals, one screw per each half of 

the jaws. On the lower jaws, 6mm screws were 

placed. All screws applied to the upper jaws 

were shortened to 3mm before the surgery. 

Untreated screws were placed in the control 

group, and coated screws were placed in the 

experimental group. Animals in the same group 

were operated in random order, and all surgical 

procedures were performed by the same 

surgeon. 

Post-Operative Care 

All animals were placed in separate metal 

cages after the surgical procedure under 

standard conditions (temperature 22±2°C; 

humidity 55±5%; light/dark cycle 12/12h) with 

water and food ad libitum. They were fed with 

a soft diet for three weeks because the surgical 

region was the mouth. Rabbits were observed 

frequently to monitor food intake and activity. 

They were given analgesics (0.3mg/kg 

Meloxicam, Maxicam®, Sanovel, Türkiye) and 

antibiotics (50mg/kg cefazolin sodium, Cezol® 

1gr I.M./I.V., Deva, Türkiye) intramuscularly 

twice a day for four days after the surgery. 

Sacrification and Other Applications 

To determine the most important result of 

the experiment, dental LED curing light 

(Woodpacker® LED.B, Guilin Woodpacker 

Medical Instrument Co. Ltd., China) was 

applied to all regions where the screws were 

placed just after the sacrification. The light was 

put in contact with the oral mucosas, and the 

light intensity was adjusted to the maximum 

and held for 20 seconds per region. The 

appearance of the screws under the mucosas 

was evaluated by two independent observers in 
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the operating room when the animals were 

alive. The observers stayed 30cm away from 

the lighted region, and the room was 

illuminated with daylight. 

All animals’ last weights were evaluated 

with precision scales. The oral mucosa that was 

in contact with the screws was excised 

approximately 2x1cm in each half of the jaws. 

Abdomens were opened to remove livers and 

kidneys. Each kidney was divided into two. 

Livers were cut into samples with 1cm between 

them. Samples were taken by the same 

pathologist and placed in 10% buffered 

formaldehyde. 

 
Figure 2. Intraoperative view after elevating of the flap, drilling of the bone, implanting of the screw and suturing of the surgery region. 

a,b,c,d: The upper jaw, e,f,g,h: The lower jaw. 
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Histopathological Preparations and 

Analysis 

All tissues were fixed with 10% buffered 

formaldehyde for 48 hours. They were divided 

into small pieces for examination. Each piece 

was placed in a cassette and washed for 4 to 6 

hours in running water to remove the 

formaldehyde completely. After that, they were 

placed in an automatic tissue processing device. 

Tissues were embedded in paraffin blocks. 

Paraffin blocks were cut at a 5-6µm thickness 

with microtome. Then all paraffin was removed 

in an oven. Tissues were stained with 

hematoxylin-eosin. Preparation of tissue 

samples was completed to examine them with a 

light microscope. 

All prepared tissues were examined with a 

light microscope (Eclipse® E600, Nikon, 

Japan). The presence of an inflammatory 

reaction and the status of epithelialization were 

examined. The thickness of the oral mucosa 

epithelium was also measured using computer 

images obtained from the microscope. 

Differences between experimental and control 

groups were statistically evaluated. 

Statistical Analysis 

Preoperative and sacrification weights of all 

animals and epithelial thicknesses in each half 

of the jaws were compared statistically with a 

computer program (IBM SPSS Statistics® 20, 

Chicago, IL, USA). The normal distribution of 

all data was confirmed with the Shapiro-Wilk 

test. Independent samples were compared with 

independent samples T-test. The means of the 

preoperative and sacrification weights of the 

experimental and control groups were 

compared with paired samples T-test. Epithelial 

thicknesses were compared with paired samples 

T-test within the same group, and the intergroup 

epithelial thicknesses were compared with 

independent samples T-test. The significance 

level was chosen as 0.05 in all analyses. 

RESULTS 

Weights Comparison 

To evaluate the homogeneity of the groups, 

preoperative weight values of the control and 

experimental groups were compared with the 

independent samples T-test (P=0.36). The 

distribution of the preoperative weights of 

groups was homogeneous (Table 1). 

During the experiment, to see differences 

between the groups in terms of weights of the 

animals, the sacrification weights of the control 

group and of the experimental group were 

compared with the independent samples T-test 

(P=0.50). There was no statistical difference 

between them and both groups were affected by 

the process in the same way (Table 1)., 
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Table 1. Comparison of preoperative and sacrification weights (kg) between groups 

 

Minimu

m 

Maximu

m 

Mea

n 

Media

n 

Standar

d 

Deviatio

n 

p 

Preoperati

ve Weight 

Control (n=5) 3.36 4.25 3.74 3.57 0.43 
0.36

2 Experimental 

(n=5) 
2.25 4.22 3.30 3.74 0.90 

Sacrificatio

n Weight 

Control (n=5) 2.10 4.03 3.22 3.10 0.75 
0.50

1 Experimental 

(n=5) 
2.27 3.56 2.93 3.06 0.48 

 

To see the effect of the experiment on each 

animal, the differences between the 

preoperative and sacrification weights of all 

animals in the control and experimental groups 

were compared with the paired-samples T-test 

(P=0.30 for the control group; P=0.16 for the 

experimental group). It was concluded that the 

weights of the animals were not affected in 

either group by the experiment (Table 2). 

Europium and dysprosium doped strontium 

aluminate coating has no effect on weight loss 

or gains in rabbits. 

Visibility of Screws Under Oral Mucosa 

Before and After the Light Application 

Before the application of dental LED 

curing light to the oral mucosa where the screws 

were implanted, no findings were observed by 

the independent observers about the screws in 

both groups. After that, dental LED curing light 

was applied and the visibility of the screws 

under the oral mucosas was evaluated in both 

groups. It was determined that all screws 

implanted in the upper jaws became visible in 

the experimental group and they could be 

located under the mucosas by independent 

observers (Figure 3a). There was a green light 

in these regions that can be seen clearly in the 

room which was illuminated by daylight. 

However, all the screws implanted in the 

control group and on the lower jaws in the 

experimental group were not visible (Figure 

3b). No findings regarding screws were found 

by both independent observers. 

Histopathological Examination Finding 

In the study, epithelization was normal and 

there was no inflammatory reaction in all oral 

mucosa regions in the experimental (Figure 4a-

4e) and control (Figure 4f-4j) groups. In 

addition, the histological appearances of the 

livers and kidneys were normal, and no 

pathology was observed. A granulomatous 

infection was detected only in one oral mucosa 

region in the experimental group, which 

developed far from the contact region of the 

screw (the left lower jaw of the fifth rabbit in 

the experimental group). The reason was 

identified as food trauma and normal oral flora. 
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Table 2. Comparison of preoperative and sacrification weights (kg) in each groups 

 
Minimum Maximum Mean Median 

Standard 

Deviation 
p 

Control (n=5) 

Preoperative 

Weight 
3.36 4.25 3.74 3.57 0.43 

0.296 
Sacrification 

Weight 
2.10 4.03 3.22 3.10 0.75 

Experimental (n=5) 

Preoperative 

Weight 
2.25 4.22 3.30 3.74 0.90 

0.156 
Sacrification 

Weight 
2.27 3.56 2.93 3.06 0.48 

Figure 3. a: The screw’s appearance after the light application in the upper jaw, b: The appearance in the lower jaw after 

the light application. 

  

 

 
Figure 4. Histology of all animals' oral mucosa epithelium after hematoxylin-eosin staining (Magnification x10) (C= Control group, 

E= Experimental group). 
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Comparison of Epithelial Thickness 

Epithelial thickness was measured at three 

different sites on each oral mucosa using 

computer images obtained from the 

microscope. The mean of these three 

measurements was determined and recorded as 

the epithelial thickness of these tissues. 

Oral mucosa epithelial thicknesses in each 

half of the jaws between the control and 

experimental groups were compared with 

independent samples T-test (P=0.08 for right 

upper jaw; P=0.42 for left upper jaw; P=0.86 

for left lower jaw; P=0.08 for right lower jaw) 

(Table 3). There was no significant difference 

between the oral mucosa epithelium 

thicknesses of each half of the jaws in the 

control and experimental groups. As a result, it 

was found that europium and dysprosium 

doped strontium aluminate coating did not 

affect epithelial thickness. 

 

Table 3. Comparison of oral mucosal epithelial thickness (µm) of the control and experimental 

groups in each half of the jaws 

 Minimum Maximum Mean Median 
Standard 

Deviation 
p 

Right Upper 

Jaws 

Control (n=5) 132.630 224.560 173.236 173.120 38.250 

0.081 

Experimental (n=5) 173.330 242.990 216.224 230.640 29.241 

Left Upper 

Jaws 

Control (n=5) 114.430 398.840 273.508 304.390 110.256 

0.417 

Experimental (n=5) 103.550 426.730 209.110 165.230 127.038 

Left Lower 

Jaws 

Control (n=5) 182.270 463.190 346.312 354.640 102.866 

0.856 

Experimental (n=5) 185.080 487.760 359.176 354.770 113.256 

Right Lower 

Jaws 

Control (n=5) 259.890 426.410 322.390 323.140 65.967 

0.078 

Experimental (n=5) 363.840 447.630 390.110 373.330 35.688 

DISCUSSION 

The importance of dental implant surgery 

has been increasing with the developments of 

novel implant designs, surface properties and 

surgical techniques that offer many options for 

surgeons. The techniques are very important in 

oral implantology, as they are in all surgical 

sciences. In oral implantology, there are two 

techniques for implant placement, one- or two-

stage surgery (8). Many studies have compared 

the two techniques. Both have advantages and 

disadvantages, but no consensus has been 

reached about which one is better (8-27). 

Two-stage surgery is preferred more by 

practitioners. Dental radiograph is the most 

used method to determine the location of an 

implant under the oral mucosa after 

osseointegration. Scalpels are chosen mostly to 

use in the second surgery. Sometimes, dentists 

detect implant sites incorrectly. The incision is 

expanded to find the implant after such a 

failure, and over-incised regions are sutured. 

No infection usually develops, and antibiotics 

are not prescribed after this procedure. 

However, if an infection develops, dentists 

prescribe antibiotics. Incorrect or over-
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incisions delay patients’ prosthetic treatment 

stages (28). 

Two-stage surgery has the disadvantage of 

requiring a second surgery, which takes more 

time and increases scar formation and treatment 

costs. Thick oral mucosa, dentists’ lack of 

experience and multiple implant applications in 

edentulous cases make second surgery difficult. 

In some cases, the procedure can be performed 

with the elevating flap from a large region, as 

in the first stage (29). However, one of the 

important subjects in all surgical sciences is the 

minimal incision that provides optimum access 

to the surgical site. Over-incisions increase the 

risk of complications after surgery (30). 

Flapless and conventional implant surgeries 

were compared, and less resorption in the neck 

region of the implant body with flapless surgery 

was reported (31). In some studies, flap 

elevation was found to induce bone resorption 

(32,33). These studies prove that excessive or 

wrong incisions and elevating the flap have 

negative consequences when replacing the 

cover screws in the second stage of the two-

stage surgery. 

All this information made it necessary to 

develop a new, minimally invasive method in 

two-stage implant surgery that can determine 

the exact location of the implant under the oral 

mucosa. For this purpose, a study using 

phosphorescent pigment coated implant cover 

screws and dental LED curing light has been 

designed. 

In this study, rabbits were preferred because 

of the jaw structures suitable for screw 

placement. It was planned to place screws in 

each half of the jaws to obtain maximum data 

from a minimum number of animals. Europium 

and dysprosium doped strontium aluminate 

coated implant cover screws were surgically 

implanted in the experimental group, while 

untreated implant cover screws were used in the 

control group. At the end of six weeks that is 

necessary for implant osseointegration in 

rabbits (34), the visibility and biocompatibility 

of the screws under the oral mucosa were 

investigated. 

Before the light application, there was no 

sign about screws in all rabbits. After that, the 

light was applied to both groups to determine 

whether the screws under the mucosa are 

visible. All screws were clearly observed in the 

upper jaws in the experimental group. 

However, all the other screws were not seen. 

This is the most important result of the study. 

Oral mucosa regions in contact with the 

screws were excised to investigate the local 

biocompatibility of the europium and 

dysprosium doped strontium aluminate coating. 

To evaluate general biocompatibility, livers and 

kidneys were removed based on other toxicity 

and biocompatibility studies in the literature 

(35-38). All tissues were stained with 

hematoxylin-eosin and examined with a light 

microscope. Histopathologically, no 

inflammatory reaction was observed in any 
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tissues. Epithelialization of the oral mucosas, 

epithelial cells, and underlying connective 

tissues were normal. Livers and kidneys were 

healthy. Thus, it was determined that europium 

and dysprosium doped strontium aluminate is 

biocompatible for these tissues. 

Increasing epithelial thickness is one of the 

most important findings in oral malignity (39). 

Therefore, the epithelial thickness of each oral 

mucosa was measured. The epithelial 

thicknesses of the control and experimental 

groups on each half of the jaws were compared. 

At the end of the comparison, there was no 

statistically significant difference between the 

epithelial thicknesses of the groups. Thus, it 

was proved that europium and dysprosium 

doped strontium aluminate has no effect on 

epithelial thickness. 

The preoperative and sacrification weights 

of each animal were measured with a precision 

scale. There was no statistically significant 

difference between the two groups in terms of 

preoperative weight. This shows that two 

randomly separated groups were 

homogeneously distributed in terms of their 

weights. Similarly, there was no statistically 

significant difference between the two groups 

in terms of sacrification weight. This indicates 

that animals were equally affected by the 

process. Finally, preoperative and sacrification 

weights of each animal were compared, and no 

statistically significant difference was found. 

Thus, it was proved that normal screws and 

europium and dysprosium doped strontium 

aluminate coated screws have no weight effects 

on animals. 

Europium and dysprosium doped strontium 

aluminate is the easiest to acquire, most used 

and researched, long-term and powerful light-

emitting phosphorescent pigment. The 

strongest light is produced by europium and 

dysprosium doped strontium aluminate among 

all long persistent phosphorescent pigments (4). 

HeLa cell cultures were treated with europium 

and dysprosium doped strontium aluminate at 

four different concentrations (0.001, 0.01, 0.1, 

1µg/µL), and the study showed that europium 

and dysprosium doped strontium aluminate is 

not cytotoxic at any of these concentrations (2). 

In safety data sheets published by 

manufacturers, oral and dermal acute toxicity 

LD50 doses for rats are reported to be 

>2000mg/kg and the chromosomal aberration 

test about reproductivity is evaluated to be 

negative (3). For these reasons, europium and 

dysprosium doped strontium aluminate was 

used in this study. 

Different methods have been found in the 

literature to determine the exact location of 

implants. An ultrasonic device was developed 

to locate submerged implants (40). It can detect 

implants that are under the oral mucosa that is 

up to 5mm thick in pigs. But the system is not 

reliable in implants with more than 5mm of 

mucosal thickness. Additionally, the need for a 

special device for detecting is disadvantageous. 
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In a previous study, paint was injected into 

the oral mucosa at the end of the first stage to 

detect the exact location of the implant (29). In 

87.5% of the cases, implants were clearly found 

in the second stage of the surgery. The biopsies 

showed that the paint is biocompatible for the 

tissues and no foreign body reaction developed. 

This is a very useful and economical method. 

However, the excessive injection can be done 

by mistake in aesthetic regions. In addition, 

even though the paint is biocompatible for the 

body, a foreign material will remain 

permanently. 

Another method for locating implants under 

the oral mucosa is the use of electronic devices 

(29). A sensor is moved inside the mouth, and 

it gives an audible, light warning when it 

detects an implant. Then the site is marked, and 

the mucosa on the implant is excised or incised. 

There are some disadvantages such as the 

expensive cost of the device or the incorrect 

results that may be gained due to the low battery 

or deformation of the sensor. 

Our study is considered an alternative 

method that uses dental LED curing light and 

coated cover screws with phosphorescent 

pigment. This technique does not add an 

additional process to the conventional two-

stage surgery. There is no need for a new 

device, and the production cost of the screws is 

very low. Also, the location of the screws can 

be found exactly, quickly and without 

radiographs. 

Mainly, the visibility of phosphorescent 

coated screws under live tissues after a light 

application was evaluated in this study. In 

addition, their biocompatibility was 

investigated. For these reasons, some other 

analyzes have been limited. The most important 

limitation of this study is that it is not possible 

to determine what the maximum thickness of 

the tissue should be to see the coated screws. 

They could be measured with a periodontal 

probe or a needle after implantation or before 

sacrification. But due to the risk of tissue injury 

during the measurement, it was not performed 

in both times. Nevertheless, it was seen that all 

soft tissues on the lower jaws are thicker than 

on upper jaws. Very thick folds on the lower 

jaws were observed just above all screws. This 

could be why the screws could not be detected 

in the lower jaws in the experimental group. 

The other limitation is exactly unknown 

general biocompatibility. Liver and kidney 

examinations and previous studies give an idea, 

but this is not precise. Further studies are 

needed to reveal these situations.  

CONCLUSION  

In this study which examined the effects of 

europium and dysprosium doped strontium 

aluminate coated titanium materials on rabbits, 

a different method was developed for the 

second stage of two-stage dental implant 

surgery even though there are some limitations. 

The coated screws were detected under the oral 

mucosa. In addition, this material was found to 
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be biocompatible for examined tissues. In the 

future, maybe this method can also be applied 

in humans after necessary steps are fulfilled, 

and a minimally invasive procedure will arise 

that is different from the conventional methods 

in the two-stage implant surgery.  
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Abstract  

Objective: Professions are tools for individuals to realize their expectations and wishes about life 

according to their own dynamics, and medicine differs from other professions in that it essentially 

includes human life. This study aimed to examine the department preferences of Medical Faculty 

Assistants and to determine the factors affecting these preferences. 

Methods: The sample for the study was made up of 105 assistants who agreed to participate 

voluntarily. The study utilized a survey as a data collection tool that contains the demographic 

variables and the “Physicians' Preference Tendencies of Specialty Branch Scale”.  

Results: Although gender, marital status and the time spent in the profession changed the answers 

given to the survey questions, it was determined that the general practitioners were not effective 

factors in the choice of specialty branch, and the significant change occurred depending on the age 

factor. The preference of branch due to the importance given to status showed a significant change 

in those aged 30 and over.  

Conclusion: Those who are older make their choices by considering the position and prestige of the 

physician both in the working environment and in society. The age of a general practitioner has been 

determined as the most effective factor when choosing a specialty department due to the concerns 

that can be gathered under the title of status. 

Keywords: Specialization in medicine, career choice, branch preference 
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INTRODUCTION  

The preferences for specialty education both 

affect and are affected by the educational and 

living conditions of asistant physicians. 

Physicians who graduate with the title of 

"medical doctor" after 12 semesters of medical 

education in our country have the right to 

choose according to the score they get in the 

Medical Specialization Exam – Tıpta Uzmanlık 

Sınavı (TUS), which is held twice a year, if they 

aim to specialize in any field under the 

conditions of our country. According to the 

results of this exam, the "Assistant Physician" 

who completes the minimum assistantship 

training period of the relevant department in the 

branches in which (s) he is placed is entitled to 

use the title of "Specialist Doctor" after the 

Specialist Thesis (s) he will defend and the 

Specialist Exam (s)he will take. In our country, 

there are not only these two titles after 

graduation, but also the title of "Minor 

Specialist" in many branches, and within this 

title, the specialist physician is subjected to 

examination before and after. While the total 

number of physicians working in hospitals 

affiliated to the Ministry of Health, university 

hospitals and private hospitals was 171,259 in 

2020, it increased by 7.2% to 183,569 in 2021. 

About 37,017 physicians within the scope of 

this issue work as "Assistant Physician" (1).  

Within the framework of the Health 

Transformation Project, which was put into 

practice in Türkiye in 2003, the preferences of 

physicians began to vary due to factors such as 

the full-time law numbered 5947 and the 

increase in malpractice lawsuits and penalties 

(2). In a study conducted among medical 

faculty assistants, 85.4% (n=1381) thought that 

the health policies implemented in Türkiye 

were effective in choosing a specialty career, 

while 14.6% (n=236) thought that they were not 

effective; It was found that 72.4% (n=1170) 

think that violence in health is effective in 

choosing a specialty career, and 27.6% (n=447) 

think that it is not effective (3). In addition to 

the individuality of living conditions, the 

workload intensity and the variability of the 

dynamic processes within the branches 

themselves can cause significant anxiety in 

physicians. It is seen that this state of anxiety 

also affects the preferences according to the 

available resources. There are many studies 

showing that women in many countries prefer 

female obstetricians (4,5,6).  

As in the whole world, the effect of 

developing technology and changing cultural 

structures is experienced in our country. When 

we look at the health sector in particular, the 

fact that the changing expectations of service 

delivery today have serious differences 

between the parties is added to the part of the 

reasons that the physician should think about 

the field to be chosen during the decision to be 

made by the physician. Job satisfaction levels 

among employees are becoming more and more 



 Mid Blac Sea J Health Sci 2023;9(4):696-710 

 

698 
 

important (7). In cases where this level is below 

what it should be, the quality of the service 

provided may also decrease (8). The opposite of 

this proposal is also possible (9). Job 

satisfaction is affected by multifactorial 

reasons. According to the "Job Characteristics 

Theory" defined by Hackman and Oldham; Job 

satisfaction can be mentioned with the 

combination of skill variety, task integrity, task 

importance, autonomy and feedback scales 

(10). 

In many studies, it is thought that asking 

medical school assistants’ opinions about 

medical education, evaluating their satisfaction, 

and conducting surveys in this area to freely 

express their thoughts about specialty education 

will increase the quality of medical education 

and professional satisfaction, and the results 

obtained in this respect are also shared (11, 12). 

In the study of Yıldırım and Marakoğlu, 62.6% 

(n = 114) of the participants chose internal 

sciences, 34.1% (n = 62) surgical sciences, and 

3.3% (n = 6) basic sciences as their field of 

specialization in medicine. When the 

departments desired by the participants as a 

result of TUS were compared according to their 

gender, it was determined that girls wanted 

internal sciences more than boys, and boys 

wanted surgical sciences and basic sciences 

more than girls, statistically significantly 

(p=0.001) (11). 

Recently, the "feminization of medicine" has 

attracted attention in many regions. Especially 

in departments such as pediatrics, obstetrics and 

gynecology, dermatology, psychiatry (13).  

There are studies in the literature examining 

the factors affecting the choice of specialty in 

medicine after graduation (14,15,16,17). In a 

study, the motivations that affect assistants to 

choose to be experts in the field they think 

about after graduation are respectively; interest, 

love and thinking that it is appropriate (45.2%; 

n=81), being a comfortable department (20.1%; 

n=36), professional satisfaction (14.0%; n=25), 

academic career thinking (11.7%; n=21) and 

financial gain (2.2%; n=4). It is known that the 

TUS scores of such departments have decreased 

significantly over the years due to the fact that 

departments with more difficult working 

conditions such as malpractice anxiety and 

frequent seizures, especially surgical sciences, 

are less preferred (18). 

In the study conducted on senior assistants 

of Akdeniz University Faculty of Medicine, the 

first among the factors affecting the choice of 

specialization was their own interests (80.3%), 

while TUS scores (72.1%) were found to be the 

second most common reason (19). Professions 

are a tool for individuals to realize their 

expectations and wishes for life according to 

their own dynamics. The profession of 

medicine differs from other professions in that 

it contains human life in its essence. The 

dynamics experienced in the field of health in 

our country in recent years are more than ever. 

It is seen that preferences have changed in many 
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areas, especially in parallel with the changing 

world order and education system with the 

pandemic. Some statistics also point to radical 

changes in branch choices. For this reason, in 

our study, we aimed to reveal the department 

preferences of the specialty assistants of our 

province Training and Research Hospital and 

the factors that may be effective in these 

preferences. 

METHODS 

Population and Sampling 

The study was approved by Ordu University 

Clinical Research Ethics Committee (Approval 

no.: 2023/213). The population of this study 

consisted of medical doctors working as a 

specialty in medicine assistants at the Ordu 

University Training and Research Hospital. No 

sampling method was used in the study because 

of aimed to reach the entire population. 105 

assistants who volunteered to participate in the 

study constituted the sample of the study.  

Study Design and Data Collection Tools  

An online cross-sectional survey was 

conducted in August 2023 by filling out the 

online questionnaire prepared via Google 

Forms. The study utilized a survey as a data 

collection tool that contains the demographic 

variables and the “Physicians' Preference 

Tendencies of Specialty Branch Scale”. 

Demographic data such as age, gender, marital 

status, and time spent in residency training were 

recorded. The “Physicians’ Preference 

Tendencies of Specialty Branch Scale” was 

developed by Nazife Öztürk and consists of 42 

items and 7 dimensions (Table 3) (20). 

Responses to the statements in the scale were 

structured as a 7-point Likert type, and they 

were listed as 1: Strongly disagree, 2: Disagree, 

3: Somewhat disagree, 4: Neither agree nor 

disagree, 5: Agree a little, 6: Agree, 7: Strongly 

agree. 

Statistical Analysis  

Descriptive statistics were calculated as 

mean, standard deviation and mean rank values 

for continuous data, and frequency (n) and 

percentage (%) for categorical variables. The 

Mann-Whitney U test was used to compare 

subscale scores in groups of independent 

variables. For statistical significance, p-values 

≤ 0.050 at the 95% Confidence interval were 

considered significant. IBM SPSS v28 

(Chicago, IL, USA) was used for data analysis.  

RESULTS 

A total of 105 specialty in medicine 

assistants, 57.1% male and 42.9% female, 

participated in the study. 1.9% of the assistants 

were continuing their specialization education 

in the Department of Basic Medical Sciences, 

82.9% in the Department of Internal Medicine 

Sciences, and 15.2% in the Department of 

Surgical Medical Sciences. While 51.4% of the 

assistants were in the 24-29 age range, 48.6% 

of them were 30 years or older, and the mean 

age was 30.57±4.57(24-44) years (Table 1).  

Table 2 shows the responses of the assistants 

to the “What are the first 3 branches you want 
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to choose as a result of medical specialty exam 

question. When the answers were examined, it 

was seen that the most preferred departments in 

the first preferences of the assistants were 

Family Medicine (25.7%), Dermatology 

(9.5%), and Emergency Medicine (8.6%), 

respectively. Family Medicine was the most 

preferred department in the 2nd and 3rd 

preferences (7.6% and 9.6%). 

Table 3 shows the frequency distribution of 

the answers to “Physicians' Preference 

Tendencies of Specialty Branch Scale”. It is 

noteworthy that in most of the scale items, the 

participants tended towards positive statements 

such as "Agree a little", "Agree" and "Strongly 

agree". This is particularly evident in the "risk" 

subscale. 

The subscale scores of the Physicians' 

Preference Tendencies of Specialty Branch 

Scale were compared according to the 

demographic characteristics (Table 4-7).  

It was tested whether the subscales of the 

scale changed according to gender (Table 4). 

The subscales scores did not differ statistically 

significantly between men and women 

(p>0.05).  

 
Table 1. Basic characteristics of the participants 

 n % 

Gender Male 60 57.1 

Female 45 42.9 

Married Status Single 43 41.0 

Married 62 59.0 

Time spent in residency training (year) ≤1 39 37.1 

>1 66 62.9 

Age group 24-29 54 51.4 

≥30 51 48.6 

Department Basic Medical Sciences 2 1.9 

 Internal Medicine Sciences 87 82.9 

 Surgical Medical Sciences 16 15.2 

 

It was tested whether the subscales of the 

scale changed according to age groups (Table 

5). The "Status subscale" scores did differ 

statistically significantly by age groups 

(p=0.027). Assistants aged ≥30 years gave 

more positive answers to questions in this 

subscale (“Since I think that specialist 

physicians look at general practitioners 

negatively, I will choose a branch”, “I will 

choose a branch because I think being a 

specialist is prestigious.”, “I prefer a branch to 

go to the compulsory service later.”, “I will 

choose a branch because of the social pressure 

on physicians.” And “I will choose a branch 

because I do not want to stay as a general 

practitioner.”) than those aged 24-29 years.
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Table 2. Responses of the participants to the “What are the first 3 branches you want to choose as a result of medical 

specialty exam question 

Department 
1. Preference 2. Preference 3. Preference 

n % n % n % 

Unanswered 1 1.0 22 21.0 34 32.4 

Emergency Medicine 9 8.6 6 5.7 3 2.9 

Forensic Medicine 2 1.9 2 1.9 0 0.0 

Family Medicine 27 25.7 8 7.6 10 9.6 

Anesthesia 6 5.7 5 4.8 2 1.9 

Brain Nerve Surgery 1 1.0 1 1.0 2 1.9 

Biochemistry 7 6.7 2 1.9 1 1.0 

Child Psychiatry 2 1.9 3 2.9 1 1.0 

Internal medicine 1 1.0 4 3.8 3 2.9 

Dermatology 10 9.5 5 4.8 6 5.7 

Infectious Diseases 4 3.8 4 3.8 3 2.9 

Physiology 0 0.0 0 0.0 2 1.9 

Physical Therapy Rehabilitation 3 2.9 7 6.7 4 3.8 

Interventional radiology 1 1.0 0 0.0 0 0.0 

General Surgery 0 0.0 1 1.0 0 0.0 

Genetic 0 0.0 1 1.0 1 1.0 

Eye diseases 2 1.9 4 3.8 2 1.9 

Chest Diseases 0 0.0 2 1.9 4 3.8 

Public Health 0 0.0 3 2.9 2 1.9 

Histology 0 0.0 0 0.0 1 1.0 

Obstetrics 0 0.0 3 2.9 2 2.0 

Cardiology 2 1.9 2 1.9 1 1.0 

ENT* 1 1.0 1 1.0 5 4.8 

Cardio Vascular Surgery 1 1.0 0 0.0 0 0.0 

Microbiology 1 1.0 4 3.8 1 1.0 

Neurology 1 1.0 0 0.0 1 1.0 

Orthopedics 4 3.8 1 1.0 1 1.0 

Pathology 2 1.9 0 0.0 1 1.0 

Pediatrics 1 1.0 1 1.0 3 2.9 

Plastic surgery 2 1.9 4 3.8 0 0.0 

Psychiatry 7 6.7 3 2.9 4 3.8 

Radiation oncology 0 0.0 0 0.0 1 1.0 

Radiology 4 3.8 4 3.8 2 1.9 

Sports Medicine 1 1.0 0 0.0 0 0.0 

Urology 2 1.9 2 1.9 2 1.9 

*ENT: Ear Nose Throat 

 

Table 3. Frequency distribution of “Physicians' Preference Tendencies of Specialty Branch Scale” 

Subscale  Items 

1 2 3 4 5 6 7 

n % n % n % n % n % n % n % 

R
is

k
 

I prefer branches with fewer seizures. 9 8.6 6 5.7 5 4.8 11 10.5 15 14.3 22 21.0 37 35.2 

I prefer branches with a low probability of 

encountering difficult patients. 

12 11.4 15 14.3 6 5.7 13 12.4 11 10.5 19 18.1 29 27.6 

I prefer branches where the probability of 

encountering an administrative 

investigation due to the treatment or 

procedure applied to the patient is low. 

4 3.8 7 6.7 7 6.7 13 12.4 20 19.0 19 18.1 35 33.3 

I prefer branches with low risk of 

malpractice in patients. 

3 2.9 4 3.8 6 5.7 17 16.2 14 13.3 19 18.1 42 40.0 

I prefer branches where I will not be 

exposed to hostile attitudes from patients. 

8 7.6 2 1.9 2 1.9 7 6.7 6 5.7 17 16.2 63 60.0 
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I prefer branches where the possibility of 

paying compensation for the treatment or 

procedure applied to the patient is low. 

4 3.8 7 6.7 9 8.6 7 6.7 13 12.4 24 22.9 41 39.0 

I prefer branches where the probability of 

being judged due to the treatment or 

procedure applied to the patient is low. 

4 3.8 7 6.7 6 5.7 7 6.7 15 14.3 26 24.8 40 38.1 

I prefer branches that do not have 

emergency services. 

13 12.4 7 6.7 9 8.6 6 5.7 11 10.5 22 21.0 37 35.2 

I prefer branches with low risk of 

complications in patients. 

7 6.7 1 1.0 10 9.5 15 14.3 9 8.6 19 18.1 44 41.9 

I prefer branches with a low mortality rate 

in their patients. 

10 9.5 10 9.5 8 7.6 12 11.4 11 10.5 22 21.0 32 30.5 

I prefer branches where I am less likely to 

be verbally insulted. 

10 9.5 1 1.0 6 5.7 10 9.5 6 5.7 18 17.1 54 51.4 

I prefer branches where I am less likely to 

make mistakes. 

2 1.9 6 5.7 7 6.7 18 17.1 8 7.6 26 24.8 38 36.2 

C
o

m
fo

rt
 

If I get a high score in the TUS exam, I 

prefer comfortable branches. 

8 7.6 6 5.7 2 1.9 10 9.5 12 11.4 15 14.3 52 49.5 

In order to increase the performance 

score, I prefer branches in which I will 

not exert much effort. 

11 10.5 6 5.7 8 7.6 21 20.0 20 19.0 17 16.2 22 21.0 

Today, as a result of the TUS exam, I 

choose the branches most preferred by the 

physicians. 

19 18.1 9 8.6 7 6.7 21 20.0 19 18.1 12 11.4 18 17.1 

I prefer branches with a light workload. 8 7.6 11 10.5 7 6.7 10 9.5 15 14.3 22 21.0 32 30.5 

I prefer branches with comfortable 

assistantship training. 

5 4.8 11 10.5 6 5.7 12 11.4 10 9.5 17 16.2 44 41.9 

I prefer branches where I do not need to 

develop a dialogue with the patient. 

15 14.3 9 8.6 17 16.2 15 14.3 17 16.2 15 14.3 17 16.2 

I prefer branches where the performance 

score is fixed every month. 

15 14.3 18 17.1 9 8.6 33 31.4 15 14.3 10 9.5 5 4.8 

H
ea

lt
h

 

p
ro

b
le

m
s 

I prefer branches that do not require much 

physical strength. 

4 3.8 13 12.4 7 6.7 11 10.5 15 14.3 28 26.7 27 25.7 

I prefer branches that do not require me to 

run all the time. 

10 9.5 12 11.4 11 10.5 15 14.3 18 17.1 18 17.1 21 20.0 

I prefer branches that do not require me to 

stand for a long time. 

6 5.7 11 10.5 5 4.8 13 12.4 17 16.2 22 21.0 31 29.5 

I prefer branches where I will be less 

physically tired. 

4 3.8 6 5.7 7 6.7 10 9.5 23 21.9 25 23.8 30 28.6 

S
ta

tu
s 

Since I think that specialist physicians 

look at general practitioners negatively, I 

will choose a branch. 

21 20.0 16 15.2 9 8.6 17 16.2 16 15.2 13 12.4 13 12.4 

I will choose a branch because I think 

being a specialist is prestigious. 

10 9.5 8 7.6 11 10.5 20 19.0 17 16.2 23 21.9 16 15.2 

I prefer a branch to go to the compulsory 

service later. 

38 36.2 20 19.0 10 9.5 22 21.0 6 5.7 2 1.9 7 6.7 

I will choose a branch because of the 

social pressure on physicians. 

21 20.0 10 9.5 13 12.4 15 14.3 18 17.1 17 16.2 11 10.5 

I will choose a branch because I do not 

want to stay as a general practitioner 

15 14.3 10 9.5 6 5.7 18 17.1 18 17.1 14 13.3 24 22.9 

E
m

o
ti

o
n

al
 

In
v

o
lv

em
en

t 

I prefer branches that have the 

opportunity to do research. 

12 11.4 4 3.8 8 7.6 25 23.8 22 21.0 17 16.2 17 16.2 

I prefer branches that require my lifelong 

reading and research. 

15 14.3 12 11.4 12 11.4 28 26.7 22 21.0 7 6.7 9 8.6 

I prefer branches that suit my personal 

abilities. 

0 0.0 0 0.0 1 1.0 10 9.5 23 21.9 30 28.6 41 39.0 

I always prefer branches that are in my 

ideal. 

10 9.5 6 5.7 8 7.6 25 23.8 16 15.2 11 10.5 29 27.6 
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I prefer branches that I think will work 

with high-level technology in the future. 

15 14.3 9 8.6 7 6.7 36 34.3 19 18.1 9 8.6 10 9.5 

I prefer the branches of my professors that 

I was influenced by during my medical 

education. 

18 17.1 13 12.4 11 10.5 18 17.1 19 18.1 17 16.2 9 8.6 

I prefer branches that suit my personality. 2 1.9 0 0.0 1 1.0 7 6.7 14 13.3 22 21.0 59 56.2 

E
ar

n
in

g
 

I prefer branches with high performance 

gain. 

11 10.5 11 10.5 10 9.5 22 21.0 24 22.9 12 11.4 15 14.3 

I prefer branches with high performance 

scores. 

12 11.4 10 9.5 13 12.4 21 20.0 22 21.0 12 11.4 15 14.3 

I prefer branches where I will earn more. 7 6.7 6 5.7 5 4.8 19 18.1 29 27.6 21 20.0 18 17.1 

G
en

d
er

 a
n
d

 

M
ar

it
al

 

S
ta

tu
s 

Gender is effective in choosing the branch 

of physicians. 

9 8.6 4 3.8 5 4.8 9 8.6 40 38.1 26 24.8 12 11.4 

Male physicians tend to choose surgical 

branches. 

9 8.6 7 6.7 6 5.7 16 15.2 39 37.1 20 19.0 8 7.6 

The number of shifts is important in the 

branch preference of female physicians. 

7 6.7 6 5.7 6 5.7 10 9.5 23 21.9 31 29.5 22 21.0 

It is important that spouses are guided by 

the choice of branch of married 

physicians. 

7 6.7 5 4.8 4 3.8 19 18.1 31 29.5 27 25.7 12 11.4 

1: Strongly disagree, 2: Disagree, 3: somewhat disagree, 4: Neither agree nor disagree, 5: Agree a little, 6: Agree, 7: Strongly agree 

 
Table 4. Comparison of subscales of “Physicians' Preference Tendencies of Specialty Branch Scale” by gender 

 Subscale 

Female Male 

pa 
n Mean SD 

Mean 

Rank 
n Mean SD 

Mean 

Rank 

Risk 45 5.36 1.46 54.38 60 5.25 1.47 51.97 0.687 

Comfort 45 4.62 1.38 52.27 60 4.62 1.37 53.55 0.831 

Health problems 45 5.14 1.59 57.01 60 4.81 1.57 49.99 0.241 

Status 45 3.72 1.50 48.98 60 3.99 1.40 56.02 0.241 

Emotional Involvement 45 4.68 1.05 51.18 60 4.75 0.96 54.37 0.595 

Earning 45 4.53 1.43 54.76 60 4.36 1.77 51.68 0.607 

Gender and Marital Status 45 4.61 1.49 50.62 60 4.97 1.03 54.78 0.486 

a: Mann-Whitney U test 

 
Table 5. Comparison of subscales of “Physicians' Preference Tendencies of Specialty Branch Scale” by age groups 

 Subscale 
24-29year ≥30year 

pa 
n Mean SD 

Mean 

Rank 
n Mean SD 

Mean 

Rank 

Risk 54 5.26 1.43 51.85 51 5.34 1.50 54.22 0.690 

 Comfort 54 4.62 1.27 51.91 51 4.62 1.47 54.16 0.705 

Health problems 54 4.92 1.62 52.43 51 4.99 1.55 53.61 0.842 

Status 54 3.63 1.42 46.60 51 4.14 1.44 59.77 0.027 

Emotional Involvement 54 4.75 1.07 54.09 51 4.69 .92 51.84 0.705 

Earning 54 4.52 1.49 54.11 51 4.34 1.78 51.82 0.699 

Gender and Marital Status 54 4.74 1.30 50.74 51 4.89 1.21 55.39 0.432 

a: Mann-Whitney U test 

 

It was tested whether the subscales of the 

scale changed according to married status 
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(Table 6). The subscales scores did not differ 

statistically significantly between single and 

married (p>0.05). 

It was tested whether the subscales of the 

scale changed according to time spent in 

residency training (Table 7). The subscales 

scores did not differ statistically significantly 

≤1year and >1year (p>0.05). 

 
Table 6. Comparison of subscales of “Physicians' Preference Tendencies of Specialty Branch Scale” by married status 

 Subscale 
Single Married 

pa 
n Mean SD 

Mean 

Rank 
n Mean SD 

Mean 

Rank 

Risk 43 5.24 1.34 50.57 62 5.34 1.54 54.69 0.495 

Comfort 43 4.71 1.09 52.93 62 4.56 1.53 53.05 0.984 

Health problems 43 4.74 1.60 48.71 62 5.10 1.56 55.98 0.228 

Status 43 3.89 1.32 52.49 62 3.86 1.54 53.35 0.886 

Emotional Involvement 43 4.69 1.05 51.24 62 4.74 0.96 54.22 0.622 

Earning 43 4.72 1.40 57.58 62 4.24 1.76 49.82 0.197 

Gender and Marital Status 43 4.87 1.11 53.48 62 4.77 1.35 52.67 0.893 

a: Mann-Whitney U test 

 

Table 7. Comparison of subscales of “Physicians' Preference Tendencies of Specialty Branch Scale” by time spent in residency training (year) 

 Subscale 
≤1year >1year 

pa 
n Mean SD 

Mean 

Rank 
n Mean SD 

Mean 

Rank 

Risk 39 5.40 1.26 54.15 66 5.24 1.57 52.32 0.765 

Comfort 39 4.89 1.17 58.47 66 4.46 1.45 49.77 0.156 

Health problems 39 5.17 1.46 56.42 66 4.82 1.64 50.98 0.374 

Status 39 4.09 1.36 57.15 66 3.75 1.49 50.55 0.282 

Emotional Involvement 39 4.64 1.12 50.87 66 4.77 .92 54.26 0.582 

Earning 39 4.41 1.57 53.12 66 4.45 1.68 52.93 0.976 

Gender and Marital Status 39 4.92 1.16 55.69 66 4.75 1.31 51.41 0.484 

a: Mann-Whitney U test 
 

DISCUSSION 

It has been determined that there are not 

enough Family Medicine Specialists in the 

Family Medicine Practice process, which 

started with the pilot application in 2010 in our 

country. As a result, the increase in both family 

medicine clinics and "Assistant Physician" 

quotas has become inevitable (2,21,22). As we 

stated in Table 2, Family Medicine was the 

department that took the most place among 

those who answered the questions of the first 3 

branches that they wanted to choose among the 

participants in our study. This was followed by 

Dermatology and Psychiatry in the 1st 
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preferences, Physical Therapy and 

Rehabilitation and Emergency Medicine in the 

2nd preferences, and Dermatology and Ear, 

Nose, Throat (ENT) departments in the 3rd 

preferences. Although the number of positions 

opened in any of the available resources is not 

included in the reasons for choosing the 

department, the factors affecting the choice of 

specialization in the study of Göktaş Dörtyol et 

al., is stated as the intensity of working hours 

(57.9%), financial return (51.9%) and 

malpractice risk (42.6%) (19).  

In Hungary, the most important factor in the 

professional career has been identified as high 

income (23). It has been observed that general 

practice in England has a positive effect on 

medical graduates due to working conditions 

and hours (24). 

Bowman and Halasy's research among 

medical school assistants resulted in Family 

Medicine, Emergency Medicine and 

Anesthesia (25). In another study in which 137 

medical faculty assistants participated, ENT 

(27.7%), Ophthalmology (23.3%), Internal 

Medicine (20.5%) and Cardiology (20.4%) 

were the four most ideal branches. The least 

preferable department. General Surgery 

(43.0%). This was followed by Physical 

Therapy and Rehabilitation (26.3%) and 

Internal Medicine departments (24.9%) (26). 

Özveren listed the branches preferred by 

medical residents as 68% cardiology, 37.9% 

plastic, reconstructive and aesthetic surgery and 

24.6% ophthalmology. The undesirable 

branches in the medical specialty exam are 

general surgery with 62.3%, neurosurgery with 

25.3% and gynecology and obstetrics with 

23.7% (27). There are similarities and 

differences between the results of our study and 

the literature. In both cases, it may be due to 

differences in the number of participants and 

varying working conditions according to the 

regions and regions where the studies were 

designed. 

According to the Branch Preference 

Tendency Scale of the physicians we used in 

our study, there are subscales of the risk status 

attributed to the individual, the comfort of the 

branch in question, the health problems that 

may be encountered, the status differences that 

may be experienced due to the branch, the 

relationship of the branch with the personal 

mood, financial gain, gender and marital status. 

57.1% male and 42.9% female, participated in 

the study. And a very high rate of training was 

received in internal branches (82.9%) As stated 

in Table 4, the subscale scores of the physicians 

did not differ according to gender (19). In a 

study evaluating the lecturers working in the 

Department of Obstetrics and Gynecology in 

our country, 42.62% of all employees were 

found to be women. Accordingly, it has been 

determined that the gender of the head of the 

department is female, which significantly 

increases the female dominance in the cadres 

(28). In the study in question, this difference 
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may have been detected in the relevant branch 

compared to other branches due to sociocultural 

reasons. In the study of Yılmaz et al., 49.2% 

female and 50.8% male assistant physicians 

were identified. More than half of them (54.5%) 

were working in internal medicine (29). In 

another study, it was concluded that male 

physicians preferred to specialize in surgery 

and female physicians preferred to specialize in 

internal medicine and basic medical sciences 

(30). In a study involving 368 people in Japan 

and examining gender differences in specialty 

preference, 227 of the participants were male. 

In the same study, women preferred internal 

medicine more than men, except for obstetrics 

and gynecology (31). In the study conducted in 

Saudi Arabia, it was determined that not only 

the decisions of individuals but also their social 

environment are effective in making branch 

selections according to gender (32). There are 

similarities between studies at the national level 

and differences at the international level. This 

may be due to the differences in sociocultural 

structures.  

Medical assistants ' preferences have 

evolved over time with quality of life or 

technological advances (33). The first two 

factors affecting the choice of specialization in 

Budapest are; while it is material gain and 

social status (34); Göktaş Dörtyol et al., 

concluded that specialization should be done 

for the reasons of professional satisfaction, 

career opportunity, economic comfort and 

status, similar to the reasons for preferring the 

medical faculty (19). In the study conducted in 

Denizli, "professional satisfaction" with 71.5% 

among the reasons for the desire to become a 

specialist physician resulted in "better 

materiality" with 52.2% (35). Açıkgöz and 

colleagues declared the reasons for assistants ' 

specialization goals as professional satisfaction, 

status opportunity and economic reasons (36).  

Takeda et al also reported that the choice of 

specialty will be affected by factors such as the 

characteristics and feasibility of the healthcare 

system or the reimbursement policies of the 

authorities (37). In the meta-analysis of 

Querdio et al., they divided the factors affecting 

the choice of specialty into 5 groups. Decisions 

made according to this classification are based 

on the education received at the faculty (e.g. 

curriculum structure), the characteristics of the 

assistants, the assistants ' values (personal 

preferences), the characteristics they need to be 

satisfied (e.g. income, status, work life 

balance), the perception of their areas of 

specialization (e.g. extracurricular or internal 

experiences) are affected (38). In our study, 

there was a significant relationship only 

between the specialization status and age 

according to the subscales of the scale we used, 

but no significant correlation was found 

between the variables categorized with the 

other subgroups. In another study, it has been 

determined that the most common factors 

affecting the reasons for choosing the Histology 
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and Embryology branch of the physicians 

participating are those such as ‘setting aside 

time for oneself’, ‘number/ intensity of shifts’, 

‘patient intensity’, ‘number of standby duty’ 

and ‘probability of exposure to violence’ (39). 

These differences between studies may be due 

to differences in study populations and designs. 

Study Limitations 

The study limitations include the use of a 

specific group in the community and a 

moderate sample size. 

CONCLUSION  

Due to multi-factorial changes, preferences 

for specialization areas change in processes that 

can be considered dynamic all over the world. 

Accessible national data is not yet fully 

sufficient, and there is a need for studies that are 

inclusive of the whole country and all areas of 

expertise. On a biopsychosocial basis, it is clear 

that everyone's dynamic is to work comfortably 

and harmoniously with teammates, without 

forcing the person. Based on the knowledge that 

preferences changed even faster after the 

pandemic that affected the whole world, we 

examined the specialty assistants in Ordu in our 

study. Gender, marital status, age and time 

spent in residency  slightly changed the answers 

given to the survey questions, but a significant 

change occurred depending on the age factor. 

Those who are older make their choices by 

considering the position and prestige of the 

physician both in the working environment and 

in the society. As a result, the age of a general 

practitioner appears to be an effective factor 

when choosing a specialty branch due to the 

concerns that can be gathered under the title of 

status. 
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Abstract  

Objectives: The study aims to provide an evaluation of videos on YouTube regarding the "timing 

of initiating postpartum sexual intercourse" in terms of their view counts, like ratios, and presenters. 

Methods: This is a descriptive research study. The study population consisted of 68 Turkish videos 

published on YouTube between August 21, 2023, and August 26, 2023, by searching the YouTube 

page with the keywords "timing of initiating postpartum sexual life." Of these videos, 9 were related 

to sexual desire/sexual dysfunction, 8 focused on vaginismus/painful sexual intercourse, 4 covered 

sexual intercourse during pregnancy, 6 discussed sexual intercourse after vaginoplasty, 6 addressed 

sexual intercourse after hysterectomy/menopause/kidney transplantation, 3 provided methods for 

revitalizing postpartum sexual life, and 4 contanined advertisements, all of which were excluded 

from the sample. Finhally, the sample of the study was determined as 28. Frequency and percentage 

distribution were used in the analysis of the data. 

Results: This is a descriptive research study. The study population consisted of 68 Turkish videos 

published on YouTube between August 21, 2023, and August 26, 2023, by searching the YouTube 

page with the keywords "timing of initiating postpartum sexual life." Of these videos, 9 were related 

to sexual desire/sexual dysfunction, 8 focused on vaginismus/painful sexual intercourse, 4 covered 

sexual intercourse during pregnancy, 6 discussed sexual intercourse after vaginoplasty, 6 addressed 

sexual intercourse after hysterectomy/menopause/kidney transplantation, 3 provided methods for 

revitalizing postpartum sexual life, and 4 contanined advertisements, all off which were excluded 

from the sample. Finhally, the sample of the study was determined as 28. Frequency and percentage 

distribution were used in the analysis of the data. 

Conclusion: Despite the relatively low number of YouTube videos on the subject of the study, the 

majority of them were presented by healthcare professionals, offering concise, well-received, and 

relevant content. It can be suggested that there is a need to increase online resources for sexual 

health education during the postpartum period. 

Keywords: Postpartum period, resumption of sexual ıntercourse, online ınformation, YouTube 
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INTRODUCTION  

Sexuality is a concept that encompasses all 

aspects of an individual's gender and is 

influenced by biological, psychological, socio-

economic, cultural, ethical, and religious 

factors (1). Therefore, sexuality can vary at 

different stages of life, and the postpartum 

period is one of these stages (2-3). The timing 

of postpartum sexual intercourse and sexual 

relations can vary from society to society. The 

initiation of sexual intercourse during this 

period is associated with the psychological 

readiness of the partners and the physical 

recovery of the woman (1, 5, 6). 

According to the 2018 Turkey Demographic 

and Health Survey (TDHS) data, in Turkey, it 

is traditionally recommended to abstain from 

sexual intercourse for 40 days after childbirth, 

and 77% of women adhere to this rule within 

the first two months after childbirth. This sexual 

abstinence period typically lasts for 2.3 months 

(7). Usually, signs such as the completion of 

uterine involution, healing of the episiotomy, 

cessation of lochia (postpartum bleeding), and 

the woman's return to her previous physiology 

can indicate the start of sexual intercourse (8). 

Supporting this, in another study conducted in 

Turkey, the traditional postpartum sexual 

abstinence period was observed to be six weeks, 

or 40 days, after childbirth (9). Other research 

studies in the literature have shown variations 

in the time when women return to sexual life 

during the postpartum period. Studies have 

indicated that the majority of women return to 

postpartum sexual life within 6 to 9 weeks (1, 

8, 10, 11). 

However, sexuality remains a topic that is 

not easily discussed and is considered taboo in 

some societies. This situation is influenced by 

societal, cultural, social factors, and religious 

beliefs (12). 

The postpartum period, in particular, is a 

time when women experience significant 

changes in their sexuality, and during these 

processes, there can be a lack of information. 

However, women often avoid sharing their 

sexual problems with healthcare professionals. 

On the other hand, healthcare professionals 

may neglect this issue during postpartum 

check-ups (13). Therefore, women who have 

given birth and parents turn to various 

alternative platforms to address their lack of 

knowledge. 

The increasing prominence of digital media 

platforms indicates that they are an important 

source of health information, especially for 

new-generation parents and are frequently used 

by pregnant women and new parents (14,15). 
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The Global Digital Report for 2019 reveals that 

57% of the world's population, which totals 7.5 

billion people, actively uses the internet, and 

45% actively use social media platforms (such 

as Facebook, Instagram, Twitter, Pinterest, 

YouTube, Tumblr, Snapchat, Linkedin). 

According to the same report, in a country with 

a population exceeding 80 million, such as 

Turkey, 72% of the population uses the internet, 

and 63% of the population, or 52 million 

people, actively use social media. According to 

social media usage statistics in Turkey, 

YouTube is the most widely used social media 

platform with a 92% share. Instagram ranks 

second with 84%, while Facebook follows 

YouTube with an 83% share (16). Current data 

shows that 95% of internet users worldwide 

watch YouTube, and as of 2021, there were 

2,240.03 million YouTube users (17). 

Among the topics parents most commonly 

seek information on in digital media are areas 

that focus on developmental changes, such as 

postpartum sexual life, newborn care and 

feeding, postpartum complications, postpartum 

depression, stress management, personal care 

and hygiene, nutrition, and pregnancy 

prevention methods. These areas are among the 

topics that parents show the most interest on 

digital platforms and seek to fill their 

knowledge gaps (18). 

This study provides an analysis of Turkish-

language videos on YouTube regarding "the 

timing of postpartum sexual intercourse." It 

includes the number of views, like rates, video 

content, and presenters on this widely used 

social platform.  

METHODS 

Research Type  

The research is a descriptive study aiming to 

explore YouTube videos on the topic of "the 

timing of postpartum sexual intercourse."  

Location and Time of the Research 

Research data was collected by searching the 

YouTube page with the keywords 'Doğum sonu 

cinsel yaşama başlama zamanı' (the timing of 

postpartum sexual intercourse) between August 

21, 2023, and August 26, 2023. 

Population and Sample of the Research  

The population of the research consisted of 

68 Turkish videos published on the topic 

between 2014-2023, as identified by searching 

the YouTube page with the specified keywords 

between August 21, 2023, and August 26, 2023. 

However, videos that did not address 

postpartum sexual problems, including 9 videos 

on sexual desire/loss of sexual desire, 8 videos 

on vaginismus/painful sexual intercourse, 4 

videos on sexual intercourse during pregnancy, 

6 videos on sexual intercourse after 

vaginoplasty, 6 videos on sexual intercourse 

after hysterectomy/menopause/kidney 

transplant, 3 videos on ways to revive 

postpartum sexual life, and 4 videos containing 

advertisements were excluded from the sample. 

As a result, the sample of the research was 

determined as 28. 



 Mid Blac Sea J Health Sci 2023;9(4):711-720 

 

714 
 

Data Collection Tools 

Research data was collected by the 

researcher and included information such as 

publication date, video duration, number of 

views, number of likes, number of comments, 

video content, presenter, and teaching method. 

The research involved a detailed analysis of 

videos in terms of content and format using the 

document review method, which is one of the 

qualitative research methods. The data 

collection process was carried out using a data 

collection tool designed by the researcher. This 

tool (publication date, video duration, number 

of views, number of likes, number of 

comments, video content, presenter, and 

teaching method) was used to capture various 

characteristics of the videos (19, 20). 

Statistical analysis 

The videos included in the research were 

individually watched by the researcher, and 

data were assessed in line with the data 

collection tool (publication date, video 

duration, number of views, number of likes, 

number of comments, video content, presenter, 

and teaching method) and transferred to the 

data collection form. The transferred 

information was evaluated as frequencies and 

percentages using the Statistical Package for the 

Social Sciences (SPSS) program version 29.0, 

where the statistical analysis of the research 

was performed. 

Ethics of the Study 

Since the YouTube videos used in the study 

are publicly accessible on an open platform, 

access rights are open to everyone, and 

therefore, ethical committee approval was not 

required. Furthermore, as the names of the 

videos and information about the educators 

were not provided in the research, there were no 

privacy and ethical issues (21). 

Limitations of the Research 

This research is limited to the keywords 

"Doğum sonu cinsel yaşama başlama zamanı" 

(the timing of postpartum sexual intercourse) 

and thus has limitations. 

RESULTS 

YouTube, as one of the largest video sharing 

platforms on the internet, holds significant 

importance in today's world. Users can easily 

access to all kinds of video content on 

YouTube, regardless of time and place, making 

it an unlimited platform for health, education, 

information sharing, and commerce. Taking 

this into consideration, between August 21, 

2023, and August 26, 2023, Turkish videos on 

the topic of "the timing of postpartum sexual 

intercourse" were examined for their view 

counts, likes, video content, and presenters, and 

the results are presented in Table 1.  

In the research, it was found that 57.1% of 

the videos were published between August 20, 

2020 and August 20, 2023. When the duration 

of the videos related to "postpartum sexual 

initiation" was examined, it was observed that 

60.7% of them were between 1-10 minutes. In 
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addition, the highest view count of the videos 

was 67.9% in the range of 1-10,000, while 

21.4% had >50,000 views, 7.1% had 10,001-

30,000 views, and 3.6% had 30,001-50,000 

views. Regarding likes, 39.3% of the videos 

received the highest number of likes in the 

range of 1-10, while 32.1% received >100 

likes, 10.8% received 51-100 likes, and 7.1% 

received 11-50 likes. On the other hand, 

10.8% of the videos were viewed but received 

no likes. Concerning comments, 60.7% of the 

videos related to "postpartum sexual 

initiation" received no comments, while 

32.1% received comments ranging from 1 to 

25. It was observed that 92.9% of the 

instructors providing education in the videos 

were doctors, while only 7.1% were Family 

Planning Consultants. Regarding the methods 

used in the provided education, it was found 

that 46.4% included Oral + Subtitle 

Presentation, 39.3% were solely Oral 

Presentation, and 14.3% were Oral + Subtitle 

+ Visual Presentation (Table 1). 

DISCUSSION 

YouTube, with its visual content, is one of the 

most widely used social platforms in daily life, 

having millions of members. Since everyone can 

upload videos without going through a detailed 

review, despite concerns about the reliability of 

content, patients, healthcare professionals, and 

ordinary people benefit from these videos (22). 

Especially in cultures where sexuality is considered 

taboo and cannot be openly discussed, the lack of 

information and the need for it lead individuals to 

alternative searches (13). The increasing 

accessibility, prevalence, personalization, and 

independence from time, space, and individuals 

offered by the internet provide a solution to this 

quest (23-25). 

The postpartum period is a sensitive time 

period when life is reshaped for both parents 

and women in every respect, requiring special 

adaptations and seeking answers to questions 

(6,26,27). In our study, it was seen that 

especially in the last 3 years, with the increase 

in accessibility to social media platforms like 

YouTube, as much as % 57.1% of videos were 

uploaded on topics related to "postpartum 

sexual initiation." This indicates uncertainty 

about postpartum counseling education in the 

healthcare system, the presence of question 

marks in people's minds, and insufficient 

information. It is thought that this number will 

increase over time. 

When the durations of the videos included in 

the study were examined, it was observed that 

60.7% of them had a duration of 1-10 minutes. 

Looking at the data for Turkey, where the 

duration of internet use is 7 hours and 9 

minutes, 2 hours and 48 minutes of which is 

spent on social media, it can be concluded that 

the durations of the videos in the study were 

reasonable and watchable (28). In a video-

supported study conducted by Demir and 

Taşpınar (2022), it was observed that 

postpartum education provided through videos 

increased women's self-efficacy in sexuality, 



 Mid Blac Sea J Health Sci 2023;9(4):711-720 

 

716 
 

breastfeeding, and adaptation to the postpartum 

period, created behavior change, and had a 

positive effect (29). Similarly, in different 

studies, it has been seen that the use of social 

media has a positive contribution to managing 

the process for women during the postpartum 

period (30,31). 

 

Table 1. The General Characteristics of Videos and the Teaching Methods Used by Instructors in the Videos 

Variables n % 

Publication date   

20.08.2014 -20.08.2017 2 7.2 

20.08.2017 -20.08.2020 10 35.7 

20.08.2020 -20.08.2023  16 57.1 

Video duration   

<1 dk 6 21.4 

1-10 dk  17 60.7 

11-20 dk  3 10.8 

>20 dk 2 7.1 

Number of views   

1-10,000  19 67.9 

10,001-30,000 2 7.1 

30,001-50,000  1 3.6 

>50,000 6 21.4 

Number of likes    

0 3 10.7 

1-10  11 39.3 

11-50 2 7.1 

51-100 3 10.8 

>100 9 32.1 

Number of comments   

0 17 60.7 

1-25 9 32.1 

26-50 1 3.6 

51-100 0 0.0 

>100 1 3.6 

Title of the instructor   

Doctor 26 92.9 

Midwife/Family Planning Consultant 2 7.1 

Educational tools   

Verbal speech  11 39.3 

Verbal speech and Subtitle 13 46.4 

Verbal speech, Subtitle and Image 4 14.3 

Furthermore, in addition to the duration, it 

was observed that the videos received a high 

level of views (67.9%), likes (39.3%), and 

comments (32.1%). Users, while passively 

watching these videos, tend to establish 

communication by commenting on the shared 

videos and interacting with the users who 

posted them (32). However, due to the limited 

research on video-based education on 

postpartum sexual life in the literature, more 

research in this field is needed. 
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In our study, it was found that the instructors 

providing education in the videos were 

healthcare professionals, with 92.9% being 

doctors and only 7.1% being Family Planning 

Consultants. This is of great importance in 

terms of societal dynamics. Mahmud et al. 

(2017) emphasize that education provided by 

healthcare professionals is a critical factor 

supporting high-quality access to health and is 

also essential for the reliability of information 

(33). Another study found that receiving 

personalized developmental care and 

informative social support from healthcare 

professionals was effective in increasing self-

efficacy, creating positive parenting 

experiences, and reducing stress levels in 

families (34). 

When the methods used in the provided 

education were examined in our study, it was 

observed that 46.4% included both oral 

presentation and subtitles. 39.3% of the 

education was solely delivered through oral 

presentation, and 14.3% included a 

combination of oral presentation, subtitles, and 

visual materials. Using educational tools that 

target multiple sensory organs is an effective 

way to encourage learners and enhance the 

understanding of the provided information.  

For example, while people can remember 

only 20% of what they hear, they can recall 

50% of information presented both visually and 

aurally (29). Another study showed that the 

level of impact on learning was increased when 

information reached both the eye and the ear 

instantly through a multimedia application 

consisting of video, animation, and sound (35). 

These findings support our research results.  

CONCLUSION  

In a medium like YouTube, where unlimited 

information rapidly flows, Turkish data 

regarding the 'postpartum sexual initiation time' 

question is quite limited. YouTube can be a 

significant source of information on women's 

health and sexual health. However, 

unfortunately, women's health and sexuality are 

still considered taboo in many societies, facing 

issues such as censorship or content restrictions 

on these topics. Therefore, platforms like 

YouTube should encourage videos containing 

informative, supportive, and educational 

content on sexual health and sexuality, helping 

to break down these taboos. 
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Abstract  

Objectives: Hemorrhoidal disease is a common and uncomfortable condition affecting people 

worldwide, primarily in the lower rectal region. This study explores the relationship between 

hemorrhoidal disease and the levels of homocysteine, folic acid, vitamin B12, zinc, and copper in 

men. 

Methods: A prospective study included 38 male patients with internal hemorrhoids (Group I) and 

38 healthy male individuals (Group II). Venous blood samples were collected after a 12-hour fast 

and analyzed for homocysteine, folic acid, vitamin B12, zinc, and copper levels. Statistical analyses, 

including the Kolmogorov-Smirnov test, Mann-Whitney U or Two-Sample t-test, Receiver 

Operating Characteristic (ROC) analysis, and Multivariate Binary Logistic regression, were 

performed. 

Results: Group I and Group II had similar age and body mass index (BMI). Homocysteine and 

copper levels were significantly higher in Group I, while folic acid and vitamin B12 levels were 

significantly lower. High homocysteine levels (≥11.2 µmol/L) had a sensitivity of 92.11%, while 

low vitamin B12 (<114) and high copper (≥1004) levels exhibited high specificity (97.37% and 

86.8%, respectively). An increase of one unit in vitamin B12 was associated with a 1.04% decrease 

in hemorrhoid occurrence. 

Conclusion: This study suggests that evaluating homocysteine, copper, folate, and vitamin B12 

levels may be valuable in patients with or at risk of hemorrhoidal disease. Future research should 

include larger, more diverse samples to enhance the generalizability of these findings. 

Keywords: Hemorrhoidal disease, trace elements, folate, vitamin B12, homocysteine 
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INTRODUCTION  

Hemorrhoidal disease is a benign anorectal 

disease with a prevalence ranging from 4% to 

17%, which is seen with different frequencies 

in different populations (1). It shows symptoms 

such as pain, bleeding, sagging, and itching in 

the anus region and affects the quality of life by 

causing important social problems (2). Zinc is 

an element that plays a role in various metabolic 

pathways, possessing antioxidant and anti-

inflammatory properties. Its deficiency has 

been linked to increased chronic oxidative 

stress and inflammation (3). Copper is one of 

the elements involved in metabolic processes 

such as the development of connective and 

bone nerve tissues, electron transport chain, cell 

proliferation, and vessel formation (4). Since 

copper deficiency (Menkes disease) and excess 

(Wilson's disease) cause various diseases and 

cause changes in antioxidant-oxidant effects, 

the body copper balance is very important (5). 

Homocysteine is a toxic amino acid formed 

during the conversion of methionine to cysteine 

(6). It has been shown that the increase in 

homocysteine in the body causes oxidative 

stress, DNA damage, neurovascular such as 

epilepsy dementia, cardiovascular, nephrogenic 

and vascular diseases such as atheromatous 

plaque formation, as well as events such as 

increased inflammatory cytokines (7, 8). 

Vitamin B12 (cobalamin) is a water-soluble 

vitamin that plays a crucial role in neurological 

development, erythropoiesis, and DNA 

synthesis. Its deficiency can lead to conditions 

such as hyperhomocysteinemia, megaloblastic 

anemia, and neurological diseases (9). Folate, a 

vitamin primarily responsible for single-carbon 

transfer, plays a pivotal role in various 

biochemical processes, including nucleic acid 

synthesis, neurotransmitter production, 

phospholipid formation, protein synthesis, and 

the conversion of homocysteine to methionine 

(10). Deficiency in folate can result in 

hyperhomocysteinemia, neural tube defects in 

pregnant women, megaloblastic anemia, and 

cardiovascular diseases (11).  

This study aims to investigate the alterations 

in homocysteine, folic acid, vitamin B12, zinc, 

and copper levels in men with hemorrhoidal 

disease and assess their potential role in the 

disease's progression and etiology. 

METHODS 

This prospective study included 38 male 

patients (Group I) who presented with 

complaints of bleeding, pain, itching, or 

swelling in the anal region and were diagnosed 

with internal hemorrhoidal disease at the 

General Surgery outpatient clinic of Adiyaman 

University Medical Faculty Hospital. These 

patients met the selection criteria, which 

required them to be aged 30-40 years, have no 

prior treatment, be non-smokers, have no 

chronic illnesses, and possess a comparable 

body mass index. 
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The control group (Group II) comprised 38 

healthy male individuals with similar 

demographic characteristics and no underlying 

diseases. Ethical approval for this study was 

granted by the Adiyaman University Ethics 

Committee (Decision number: 2022/2-17, 

Decision date: 16/02/2023). 

Obtaining Serum Samples 

Venous blood was drawn from both groups 

after 12 hours of fasting. Afterwards, blood 

samples were centrifuged at 4000 rpm for 10 

minutes and their serums were separated. 

Samples were stored at -80 0C degrees until 

analysis. 

Analysis of folic acid, vitamin B12 and 

homocysteine levels 

Electrochemiluminescence immunoassay 

method and Beckman Coulter autoanalyzer 

(Beckman Coulter DxI 800, Kraemer Blvd. 

Brea, CA 92821 USA) were used for vitamin 

B12 and folate levels.  

For homocysteine levels; 

electrochemiluminescence immunoassay based 

Siemens Immulite autoanalyzer (Diagnostic 

Products Corporation, Los Angeles, CA, USA) 

was used. 

Analysis of selected trace element levels 

In the analysis of serum zinc and copper 

levels microwave digestion was performed in 

Berghof brand MSW-4 model device and then 

reading was performed in Perkin Elmer brand 

NexION 350X model ICP-MS device. The 

working principle of this device was the same 

as our previous study (12).  

Statistical Analysis 

The SPSS version 25.0 (IBM Statistics for 

Windows version 25, IBM Corp., Armonk, NY, 

USA) and Medcalc software, version 20.006. 

programme was used to analyze the study data. 

The Kolmogorov Smirnov test was used to 

determine the normal distribution of the data, 

and then the Mann-Whitney U or Two Samples 

t-test was used for intergroup comparisons. The 

Receiver Operating Characteristic (ROC) 

analysis test was used for the diagnostic 

features of the parameters used in the disease, 

and the Multivariate Binary Logistic regression 

analysis test was used to determine the disease 

risk. p<0.05 was considered statistically 

significant for all the analyses. 

RESULTS 

The study was conducted in Group I, 

comprising male patients with internal 

hemorrhoids, and Group II, consisting of 

healthy male individuals. The average age for 

patients was 36.0 ± 3.99, while the control 

group had an average age of 35.87 ± 3.91. Body 

mass indexes were 24.79 ± 2.97 for patients and 

23.64 ± 2.12 for the control group. There was 

no statistically significant difference in terms of 

age and BMI between both groups. In the study, 

copper, zinc, vitamin B12, folate and 

homocysteine levels were examined in both 

groups. Copper and homocysteine levels were 

statistically significantly higher in group I, and 
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folic acid and vitamin B12 levels were 

significantly lower. There was no significant 

difference between the two groups in terms of 

zinc. Table 1 summarizes the results for the 

parameters. 

The results of the Diagnostic criteria of 

biochemical parameters measured in 

hemorrhoid patients are given in Table 2. 

Especially when the cut of sensitivity value for 

Homocysteine was determined as 11.2, 

sensitivity of 92.11% (95% CI = 78.6-98.3%) 

was found at a high rate. On the other hand, the 

specificity of 97.37% (95% CI = 86.2-99.9%) 

and 86.8% (95% CI = 71.9-95.6%) was found 

to be high when vitamin B12 and copper and 

parameters were considered as 114 and below, 

1004 and above, respectively (Table 2). 

Taking into account the analysis, an 

increment of one unit in vitamin B12 was 

associated with a decrease in the occurrence of 

hemorrhoids by 1.04%  (Table 2). 

Table 1. Comparisons of the serum levels of laboratory parameters  

Parameters Group I: Hemorrhoids 

N=38 

Group II: Control 

N=38 

P value 

Age1 (year) 36.0± 3.99 35.87±3.91 0.885 

BMI (kg/m²) 24,79 ± 2,97 23,64 ± 2,12 0,902 

Homocysteine1 (µmol/L) 17.87±7.53 14.06±5.14 0.012 

Folat2 (pg/mL) 6.53 (3.14-14.57) 7.15 (4.04-15.72) 0.012 

B122 (pg/mL) 131 (56-312) 222 (102-662) <0.001 

Zinc1 (ppb) 607±188.33 582.85±112.98 0.498 

Copper1 (ppb) 972.39±218.14 833.72±130.85 <0.001 
1: Independent two sample t test was used. Mean±SD.  
2: Mann Whitney U test was used. Median (min-max). 

 

Table 2. Cut of values for certain parameters. 

Variables  AUC 

ROC 

[95 % CI] 

P 

value 

Cut off 

[95 % CI] 

 

Sensitivity 

[95 % CI] 

Specificity 

[95 % CI] 

+LR 

[95 % CI] 

-LR 

[95 % CI] 

Homocysteine 0.651 

[0.533 to 0.757] 

0.017 >11.2 

[>8.9 to >17] 

92.11 

[78.6 - 98.3] 

 

39.47 

[24.0 - 56.6] 

 

0.52 

[1.2 - 2.0] 

 

0.20 

[0.06 - 0.60] 

Folat 0.667 

[0.549 to 0.771] 

0.008 ≤6.7 

≤4.7 to ≤11.22 

 

60.53 

[43.4 - 76.0] 

 

71.05 

[54.1 - 84.6] 

 

2.09 

[1.2 - 3.7] 

0.56 

[0.4 - 0.9] 

 

B12 0.765 

[0.654 to 0.855] 

<0.001 ≤114 

[≤96 to ≤207] 

 

44.74 

[28.6 - 61.7] 

97.37 

[86.2 - 99.9] 

 

17.00 

[2.4-121.4] 

 

0.57 

[0.4 - 0.8] 

 

Copper 0.688 

[0.571 to 0.789] 

0.002 >1004.97 

[>770.2 - >1100.75] 

47.37 

[31.0-62.0] 

86.8 

[71.9 - 95.6] 

3.60 

[1.5 - 8.7] 

 

3.60 

[1.5 - 8.7] 

 

        

+LR: Positive likelihood ratio, -LR: Negative likelihood ratio 
DISCUSSION 

It is known that hyperhomocysteinemia causes 

adverse effects in many systems such as oxidative 

stress and free radical increase, suppression of 

antioxidant system, disruption of endothelial 

integrity, especially cardiogenic, nephrogenic and 

neurogenic tissues (13). Plasma homocysteine 

levels have been evaluated in various studies. For 

instance, research has demonstrated that elevated 

homocysteine can lead to cell proliferation and 

subsequently contribute to colorectal cancer 

through oxidative effects (14). In another example, 
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a statistically significant increase in homocysteine 

levels was observed in the group with osteoarthritis 

(15). Furthermore, homocysteine levels in female 

patients with gallstones were significantly higher 

than those in the control group (12). In our study, 

we found that homocysteine was significantly 

higher and folate and vitamin B12 were 

significantly lower in the patient group. In the ROC 

analysis, the sensitivity was found to be 92.11% 

(95% CI = 78.6-98.3%) when the cut-off 

homocysteine value was accepted as 11.2 (µmol/L). 

We think that levels above this value can be used as 

a diagnostic criterion for hemorrhoidal disease. 

Considering that the hemorrhoids in the anal region 

are composed of smooth muscle, connective tissue 

and vascular structures, we think that the endothelial 

integrity is disrupted by the oxidative effect in 

hyperhomocysteinemia, the release of nitric oxide, 

an important vasodilator molecule, and the collagen 

in the connective tissue are damaged, thus 

facilitating the development of hemorrhoids. 

Decreased levels of vitamin B12 and folat prevent 

the excretion of homocysteine from the body and 

support hyperhomocysteinemia. In a study, 

homocysteine, folic acid, and vitamin B12 levels 

were evaluated in pregnant individuals with 

habitual abortion and it was reported that folic acid 

and vitamin B12 levels were low, while 

homocysteine levels were high. (16). Both vitamin 

deficiency and hyperhomocysteinemia are 

particularly prevalent in Asia (14). 

An element that is important in many metabolic 

processes in the body is copper. Some of those; 

redox reactions, cellular respiration, neuropeptide 

transmission, connective and bone tissue 

development, angiogenesis, antioxidant defense 

(17). Superoxide dismutase (SOD), cytochrome c 

oxidase, lysyl oxidase, and tyrosinase are some of 

the enzymes that need copper to function. In copper 

deficiency, it has been shown that the SOD enzyme 

activity in the antioxidant system decreases, so the 

oxidant system efficiency increases (4). In excess of 

copper, hydroxyl radical is formed by Fenton 

reaction, which causes oxidative damage (18). It has 

been shown that copper levels increase in breast, 

ovarian, lung, stomach, and colon cancers (19). In 

addition, it has been shown that especially iron-

containing proteins are lipoylated in the 

tricarboxylic acid cycle with an increase in copper, 

so that these proteins cannot function and cause cell 

death by accumulating (20). 

In this study, copper levels were found to be 

significantly higher in the patients. We think that 

high copper levels damage the hemorrhoidal tissue 

by forming hydroxyl ions with the Fenton reaction, 

and may contribute to the development of the 

disease by causing angiogenesis and inflammation 

in the hemorrhoidal tissue. Among the parameters 

in our study, Vitamin B12 was found to be a 

significant factor in determining the disease risk in 

the Multivariate Logistic Regression analysis. It has 

been determined that the risk of hemorrhoidal 

disease decreases by 1.04% with each unit increase 

in vitamin B12. 

CONCLUSION  

As a result, we think that homocysteine, copper, 

folate, vitamin B12 levels should be determined 

in patients with or showing symptoms of 

hemorrhoidal disease. One significant 

limitation of this study is the relatively small 

number of participants included in our research, 
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which may limit the generalizability of our 

findings. Furthermore, it is essential to 

acknowledge that our study exclusively 

comprised male participants, thus potentially 

restricting the applicability of our results to a 

broader population. Future research should aim 

to include a more diverse and representative 

sample to address these limitations and enhance 

the external validity of our findings. 
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Abstract  

This case describes the prosthetic treatment of a completely edentulous patient treated with the 

"Toronto Bridge" technique, an implant-supported (all-on-four/all-on-five) hybrid prosthesis. 

A 42-year-old male patient applied to our clinic for aesthetic and functional problems. After clinical 

and radiographic examination, the all-on-five treatment concept for the edentulous maxilla and an 

all-on-four treatment concept for the edentulous mandible were planned. In the maxilla, two distal 

implants were placed at 30-45° angles, and three straight implants were placed in the anterior region. 

In the mandible, two distal implants were positioned at the anterior to mental foramina at an angle 

of 30-45°and two straight implants were placed in the anterior region. The digital impressions were 

taken, and the infrastructures and veneers were designed according to the "Toronto Bridge" 

protocol. The infrastructures and veneers were fabricated by milling zirconium blocks and 

cemented. The occlusion was rechecked for any interferences. 

This case report showed successful results for the all-on-four/five treatment concept "Toronto 

Bridge" prostheses at a six-month follow-up, and no complications were observed. This case report 

suggests that the implant-supported prosthetic treatment of a completely edentulous patient treated 

with the "Toronto Bridge" treatment technique provides esthetics, phonetics, oral hygiene, and oral 

comfort, which may be an alternative to an acrylic resin or porcelain fused metal fixed restorations. 

Keywords: Edentulous, Implant-Supported Dental Prosthesis, Dental Esthetics, Zirconium 
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INTRODUCTION  

Severe atrophy of the alveolar ridge after the 

loss of teeth usually occurs in the edentulous 

jaw, increasing over time. Complete dentures 

and implant-supported removable partial or 

fixed dentures are among the treatment options 

for this type of edentulism. Removable 

prostheses used in the solution of complete or 

partial edentulism are among the prosthesis’s 

patients have the most difficulty using. With the 

spread of implant applications, dental implants 

have shown stabilization and retention-

enhancing effects in fixed restorations and 

removable prostheses (1).  

The main purpose of implant treatment, 

which is used in many cases from simple to 

complex, is to avoid using complete dentures by 

applying implant-supported fixed dentures or to 

increase the retention and stability of complete 

dentures. The treatment option may vary 

depending on the anatomical limitations, the 

patient's preference, and surgical interventions 

to restore the patient's soft tissue and bone (2). 

Treatment of edentulous jaws with atrophic 

alveolar ridges with implants; is often 

complicated by problems such as poor bone 

quality in the posterior region, insufficient bone 

quantity due to long-term edentulism, and 

anatomical limitations of the alveolar bone 

income. Several implant rehabilitations can be 

performed depending on the quality and 

quantity of residual bone, the level of atrophy, 

and nerve positions (3). Grafting may be an 

appropriate treatment option to obtain the bone 

required for implant placement. However, this 

treatment often requires meticulous surgical 

procedures, complications can develop, and 

therefore it requires more time, and the cost of 

treatment can be high. Therefore, it is a 

treatment option with low acceptance by the 

patient (4). To avoid grafting procedures and to 

make the most effective use of the pre-existing 

bone, the alternative of placing the implants at 

an angle has been recommended (5). The name 

of this technique is the All-on-four technique, 

and in 2003 Malo et al. started to be used it for 

the first time as a modern technique in implant 

prosthesis rehabilitation and appeared in 

atrophic full arch mandibula and maxilla in 

2005 (6). The two anterior implants are placed 

axially. The two posterior implants are angled 

distally to reduce the cantilever length and 

allow the prosthesis to be applied to up to 12 

teeth. Anterior implants are placed 

perpendicular to the lateral incisor region in the 

mandible and maxilla; posterior implants are 

placed distally inclined just in front of the 

mental foramen in the mandible and parallel to 

the anterior wall of the maxillary sinus in the 

upper jaw. Anterior implants are placed 

perpendicular to the occlusal plane, and 

posterior implants are inclined approximately 

30-45° distally (7). In patients with higher risk 

factors regarding the quality and quantity of 

residual bone, treatment concepts such as all-

on-5 or all-on-6 can be considered with the 
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placement of additional implants without 

changing the number of angled distal implants. 

Different connection systems between 

prosthetic infrastructures and implant fixtures 

in screw-retained rehabilitation are available 

today. Particularly in full-arch implant-

supported rehabilitations, the Multi-Unit 

Abutment systems are widely used to achieve a 

passive prosthetic fit in the case of implants 

with various sizes and angled parallelisms (8). 

Patients are not only concerned about 

functional chewing but also about esthetics lost 

due to increased life expectancy and tooth loss. 

The patients' expectations have increased with 

the development of implantology, CAD/CAM, 

and other digital systems. Today, edentulous 

patients consider the implant-mounted fixed 

prosthesis first with this expectation. It is 

essential to fix by screwing in extremely 

atrophic jaws to provide aesthetics and 

phonation and to remove it from the mouth in 

case of any fracture or repair in the prosthesis, 

especially in full arc implant-supported 

prostheses in the lower and upper jaws. There 

are two options for the construction of implant-

supported fixed prostheses. The first of these 

options is fixed prostheses that can be cemented 

with transmucosal abutments or metal-ceramic 

implant-supported fixed prostheses used with 

screw abutments for prosthetic retention (9). 

One of the types of fixed prosthesis on the 

implant is implant-supported hybrid prosthesis 

(1). Hybrid prostheses in dentistry are fixed 

prostheses consisting of screwed artificial teeth 

arranged on a rigid (metal or titanium) 

infrastructure and consisting of at least 4 

implants with implant diameters that should be 

as wide as possible and an acrylic resin 

prosthesis base (10). However, these prostheses 

can be made on a variable number of implants, 

but ideally, the largest possible number of 

implants should be placed (9).  

The inert structure of porcelain is minimally 

affected by staining and abrasions, providing 

permanent aesthetics. It can also be prepared by 

making metal-supported porcelain crowns on 

metal infrastructures formed as cut teeth to gain 

a more natural and aesthetic gingival 

appearance. Infrastructures can be produced 

from chromium-cobalt (Cr-Co) with the lost 

wax technique or from titanium and zirconium 

in addition to Cr-Co by the CAD/CAM milling 

technique. Factors such as the shape and 

dimensions of the infrastructure of hybrid 

prostheses, passive compatibility with the 

implant platform, the number and distribution 

of implants, aesthetics, and oral hygiene affect 

the success of these prostheses (11). The first 

criterion to be taken as a basis when deciding 

on the construction of this type of prosthesis is 

the inter arch distance. However, lip support, a 

high smile line in the upper jaw, and a low lip 

line in the lower jaw during speech are other 

aesthetic parameters to be considered. It is 

reported that the inter arch distance should be 

12-15 mm to ensure the passive fit of implant-
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supported fixed prostheses in the mandibular 

arch. Because the high temperature used during 

the firing of the porcelain can cause an 

expansion in the metal infrastructure during 

firing and shrinkage during cooling, thus 

preventing the passive seating of the restoration 

(1). Therefore, providing passive compatibility 

between the metal infrastructure and the 

implants in implant-supported hybrid 

prostheses becomes an important factor (12). It 

has been reported that better aesthetic results 

can be obtained in cases where the interarch 

distance is sufficient (13). In the treatment of 

patients using hybrid prostheses, it has been 

observed that these prostheses provide more 

chewing function and psychological 

satisfaction than traditional prostheses. 

Occlusal forces have increased significantly 

following implant-supported prostheses (14). 

Mandibular implant-supported hybrid 

prostheses are also used successfully in 

edentulous patients who cannot adapt to the 

long-term use of conventional complete 

dentures (15). 

CASE REPORT 

A 42-year-old edentulous male patient was 

applied to the Department of Prosthodontics, 

Ordu University, due to aesthetic and functional 

problems. The patient had no relevant medical 

history. After clinical and radiographic 

examination and according to the patient's 

request, the all-on-five treatment concept for 

the edentulous maxilla was planned. An all-on-

four treatment concept is for the edentulous 

mandible with a fixed prosthesis. Surgery was 

performed under local anaesthesia under 

aseptic conditions in an outpatient 

environment. In the maxilla, two distal implants 

were placed at an angle of 30-45°. Three 

straight implants were placed in the anterior 

region of the maxilla. In the mandible, two 

distal implants were positioned at the anterior 

to mental foramina at an angle of 30-45°. Two 

straight implants were placed in the anterior 

region of the mandible (Implance, BL 4.3; 

A.G.S. Medical, Trabzon, Turkey). After 

waiting 3 months for osteointegration of dental 

implants, gingival formers were taken. Two 

weeks later, conventional impressions were 

taken using the open tray technique. After, cast 

models were poured with Type III dental stone 

(Whip Mix Dental Stone; Whip Mix Corp, 

Louisville, Kentucky, U.S.A.) (Fig 1.) 

 
Fig. 1. Conventional cast models obtained after open tray 

impression. 

 

Base plaques were produced, and the vertical 

dimension of the jaws was determined with a 

base plaque using closing wax. Scanbodies 

were taken onto the cast models for digital 

impression. Digitally impressions of models 

were made with an extra-oral scanner (E4; 

3Shape, Copenhagen, Denmark) (Fig. 2). 
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Fig. 2. Digital models obtained after extra-oral scanning. 

 

The vertical records of models were taken 

the same way. The infrastructures and veneers 

were designed according to the "Toronto 

Bridge" protocol by using the Exocad software 

program (Exocad DentalCAD; Exocad GmbH, 

Germany) (Fig. 3).  

 

 
Fig. 3. Digital design of infrastructures and cut-back 

veneers. 

 

The diagnostic dentures (try-in) were fabricated 

for the control of interocclussion, vertical 

dimension, gingival appearance and passive 

fitting of infrastructures by using the resin-

based polymer liquid (NextDent Try-In; 3D 

Systems Co, Rock Hill, SC) and 3D dental 

printer (NextDent 5100; 3D Systems Co, Rock 

Hill, SC) (Fig 4.). 

 

 
Fig. 4. Intra-oral photographs of 3D-printed try-in 

infrastructures and cut-back veneers. 

 

After control and the patient's consent, the 

final infrastructures were fabricated by milling 

zirconium blocks (Ceramill Zi; Amann 

Girrbach AG, Koblach, Austria) with a milling 

machine (Motion 2; Amann Girrbach AG, 

Koblach, Austria) (Fig. 5). After the passive 

infrastructure fitting was controlled according 

to the Sheffield Passivity Test (Single Screw 

Test). When the infrastructure compatibility 

was checked, the gingival porcelain and 
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gingival shaping for pink aesthetics were done 

and checked in the mouth (Fig. 6). 

 

 
Fig. 5. Intra-oral photographs of zirconia infrastructures. 

 

 
Fig. 6. Intra-oral photographs of gingival porcelain 

applied zirconia infrastructures. 

 

Triple, double, and single crowns were 

fabricated by milling monolithic zirconia 

blocks (Ceramill Zolid fx; Amann Girrbach 

AG, Koblach, Austria). The buccal surface of 

crowns was veneered with feldspathic ceramic 

(G.C. Initial; G.C. America Inc, Alsip, IL, 

U.S.A.). The veneered restorations were 

glazed. Titanium caps that were comfortable for 

the multi-unit abutments were cemented in the 

zirconium infrastructure with the help of dual-

cure resin cement (RelyX U200; 3M Espe, 

Seefeld, Germany) after applying to the primer 

agent (Z Prime Plus; Bisco Inc, Schaumburg, 

U.S.A.). Screw-retained Toronto infrastructure 

was placed onto the multi-unit abutments and 

screwed with 20 Newtons torque according to 

the manufacturer's instructions. Screw holes 

were closed with teflon and composite resin 

(Filtek Z250; 3M ESPE, St. Paul, MN, U.S.A.). 

The primer agent was applied to the crowns' 

inner surface and the zirconia infrastructure's 

corresponding surface and cemented with dual-

cured resin cement. The excess cement was 

cleaned from the edges. Lateral and protrusive 

movements of the mandibula were rechecked 

(Fig. 7).  

 
Fig. 7. Intra-oral photographs of the final prosthesis. 

 

Hygiene techniques were explained and 

demonstrated, and a mouth guard was delivered 
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to the patient. The patient was called for control 

and care after 6 months. As a result of 

panoramic film examination and intraoral 

examination, no problems were encountered 

regarding function and aesthetics in prostheses 

and implants (Fig. 8). The patient was satisfied 

with the prosthesis, and the patient's quality of 

life increased. There was no problem in the care 

of the prosthesis. 

 
Fig. 8. Panoramic radiograph of the patient after 

treatment. 

 

DISCUSSION 

Nowadays, tilted posterior implants are 

commonly placed in each jaw without bone 

grafts and extra surgery appointments. With 

four and more than four implants placed, there 

is always the possibility of proceeding with 

sufficient support without replacing an implant 

(16). Thus, time and the economy can be saved. 

Implant-supported fixed restorations are 

among the most appropriate treatment options 

in edentulous patients if sufficient residual bone 

quantity and quality, appropriate skeletal 

relationship and interarch distance, and 

economy are available. Many combinations of 

materials have been used for this type of 

restoration, such as metal alloy-acrylic, metal 

alloy-composite, and metal alloy-ceramic. The 

use of zirconia for infrastructures is an option 

that has been proposed. The zirconia 

infrastructure is an alternative material for these 

dentures. Although metal-ceramic restorations 

provide superior mechanical properties, 

previous studies have shown that zirconium 

restorations have excellent physical, 

mechanical, biological, and chemical properties 

(17). The infrastructures were fabricated using 

zirconia stabilized with 3 mol % of yttria (3Y-

SZ) blocks to obtain high mechanical 

properties. However, the crowns were 

fabricated using high translucency 5 mol % Y-

SZ blocks to obtain high aesthetics. On the 

other hand, the crowns were fabricated with 

cut-back facial and veneered feldspathic 

ceramic to increase the optical properties. 

Although the digital workflow provides 

many advantages, such as storing-transmitting 

data, shortening the production process, and 

minimizing laboratory-related errors, it is stated 

that the decreased accuracy and precision, 

especially in full-arch implant-supported 

restorations impressions obtained with intraoral 

scanners (18,19). According to previous 

studies, the open tray technique was used for 

the impressions. The cast models were scanned 

using an extra-oral scanner, and impressions 

were digitized. So, other processes were 

performed digitally. Thus, a more comfortable 

infrastructure design was aimed at combining 

conventional and digital impressions. 
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CONCLUSION  

This case report showed successful results for 

the all-on-four/five treatment concept "Toronto 

Bridge" prostheses at a six-month follow-up, 

and no complications were observed. This case 

report suggests that the implant-supported 

prosthetic treatment of a completely edentulous 

patient treated with the "Toronto Bridge" 

treatment technique provides esthetics, 

phonetics, oral hygiene, and oral comfort, 

which may be an alternative to an acrylic resin 

or porcelain fused metal fixed restorations. 
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