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Professional health services have been key in the recovery of patients during the COVID-19 pandemic. Health 

professionals have been in a great effort to meet the care needs of patients despite experiencing a high 

emotional burden for reasons such as unknown treatment of the disease, high contagiousness, changing working 

systems, increased workload, and the need to wear protective equipment. The unknown effects of the virus on 

the health of mothers and babies increased the concerns of midwives helping families in the core of society, 

which are the most intimate areas, regarding the risk of infection. Midwives had to manage an exhausting 

process similar to the one experienced by nurses, when they continued providing secondary health services such 

as immunization, antenatal care, and follow-ups. They are among the health professionals forced to work under 

highly adverse conditions, such as increased duties and responsibilities in the pandemic, and cancellation of 

leaves. It is reported that midwives, who are forced to work outside their field of duty due to the pandemic, are 

highly likely to experience compassion fatigue and to have a low level of life quality as well as professional 

belonging. Qualitative studies conducted with midwives working in the delivery room reported that midwives in 

delivery rooms experience compassion fatigue, adopt the concept of compassion fatigue, come up with their 

own solutions or receive psychological support to deal with compassion fatigue, and that they suggested that 

psychological support needs be provided by the state. As a result, many mothers and pregnant women lost their 

lives in this ongoing pandemic process , many health professionals lost their lives due to the epidemic. Midwives 

are one of these health professionals. The feeling of helplessness at the beginning of the pandemic, the 

unknowns about its treatment made the working conditions even more difficult. Considering these, it is 

reasonable to argue that midwives have been likely to experience compassion fatigue. 
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ÖZ 
Covid-19 pandemisinde hastaların iyileşme sürecinde profesyonel sağlık hizmetlerinin çok önemli bir yeri 
bulunmaktadır. Bu süreçte sağlık profesyonelleri hastalığın tedavisinin bilinmemesi, bulaş riskinin fazla olması, 
çalışma sistemlerinin değişmesi, iş yüklerinin artması, koruyucu ekipman ile çalışmak zorunda kalmaları gibi 
nedenlerle yüksek duygu yükü yaşamalarına rağmen hastaların bakım gereksinimlerini karşılamaya 
çalışmaktadırlar. Ebelik mesleğinde de pandeminin anne bebek sağlığı üzerindeki etkilerinin bilinmezliği, en 
mahram alanlar olan toplumun çekirdeğinde yer alan aileler ile çalışan ebelerin bulaş riskine karşın endişelerini 
arttırmıştır. Ebeler bağışıklama, antenatal bakım gereksinimleri, izlemler, ikinci basamak sağlık hizmetlerini 
sürdürmeye devam ettikleri pandemi sürecinde hemşireler ile benzer olarak yıpratıcı bir süreci yönetmek 
zorunda kalmışlardır. Pandemi sürecinde artan görev ve sorumluluklar, izinlerin iptal edilmesi gibi pek çok 
olumsuz şartlar altında çalışmaya mecbur kalan sağlık grubu arasında yer almaktadır. Pandemi ile görev alanı 
dışında çalışmaya maruz kalan ebelerin merhamet yorgunluğu yaşama düzeyi yüksek olduğu saptanırken, yaşam 
kalite düzeylerinin düşük olduğu aynı zamanda mesleki aidiyetlerinin de düşük olduğu saptanmıştır. 
Doğumhanede çalışan ebeler ile yapılan nitel çalışmalarında doğumhanede çalışan ebelerin merhamet 
yorgunluğu yaşadıkları, merhamet kavramını benimsedikleri, merhamet yorgunluğu ile baş etmek için kendi 
çözüm yöntemlerini bularak ya da profesyonel psikolojik destek aldıklarını belirterek, psikolojik destek 
gereksinimlerinin devlet tarafından sağlanması önerisinde bulunmuşlardır. Sonuç olarak devam eden pandemi 
sürecinde birçok anne ve gebe ile pandemi kaynaklı birçok sağlık profesyoneli hayatını kaybetmiştir. Ebelerde 
pandemi döneminde hayatını kaybeden meslek grubunda yer almıştır. Pandeminin başladığı ilk anlardaki 
çaresizlik hissi, tedavisi hakkındaki bilinmezlikler çalışma koşullarını daha da zorlaştırdığı düşünülmektedir. Tüm 
bu durumlar göz önünde bulundurulduğunda ebelerin merhamet yorgunluğu yaşamalarının olası olduğu kanısına 
varılmıştır. 
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Introduction 

Covid-19 Pandemic 

Coronaviruses that cause mild respiratory infections 
were first described in 1960 1. These pathogens, 
which have various types, are RNA viruses, the types 
of which infect animals and humans are different 
from each other 2. COVID-19 is an epidemic caused 
by the SARS-CoV-2 virus that affects the whole 
world. After the first cases were reported in the city 
of Wuhan, province of Hubei, China, on December 
31, 2019, it has rapidly spread all over the world. 
The cases rapidly increased among animals and 
humans, affecting 30 countries negatively, as well as 
infecting 15,538,736 people, including health 
professionals, and causing a global crisis that caused 
the death of 634,325 people 4 The first coronavirus 
case in Turkey was reported on March 11, 2020 3. 
Again in Turkey, the number of confirmed COVID-19 
cases was recorded as 223,315, and the number of 
deaths was reported as 5,563 4. Complications 
related to COVID-19 may be mild as upper 
respiratory tract infection or more severe, including 
various systemic and pulmonary symptoms 5. 
Although not all of the symptoms associated with 
COVID-19 are permanent, some are reported to be 
so 6. 

Those infected with COVID-19 are vulnerable to or 
have a weakened immune system to other 
respiratory infections. The declaration of the 
COVID-19 as an epidemic by the World Health 
Organization also negatively affected the health of 
the mother and child.  Coronavirus affects 
individuals of all ages and genders; pregnant 
women, those with chronic diseases, and those with 
immunodeficiency or low immunity are at an 
increased risk. Due to some physical and hormonal 
factors, during pregnancy, women have a higher risk 
of suffering from respiratory tract infections 9,10.  

During pregnancy, hypoxia occurs through 
suppression of immunity, dryness of nasal mucosa 
due to increased progesterone levels, and the 
pressure of the enlarged uterus on the diaphragm 
9. The COVID-19 pandemic negatively affects the 
physiology and immune response of pregnant 
women, posing a serious threat to the well-being of 
the fetus and mother, which can lead to conditions 
requiring hospitalization or follow-up 11.  

The meta-analysis study of Capobianco et al. 16, 
which reviews the articles published from 
December, 2019 to April 15, 2020, reported that 
pregnant women were admitted to the hospital 
with cough and fever, that maternal complications 
and cesarean delivery constituted 45% of all cases, 
and that approximately 20% of the pregnant 

women were transferred to the intensive care unit. 
While the frequency of preterm births is 23%, the 
most common neonatal complication is pneumonia 
and respiratory distress syndrome. It should be 
noted that pregnancy is an emotional process as 
well as a physical one.  

At the beginning of the COVID-19 epidemic, there 
were many unknowns about its treatment, but it 
was known that it causes social stigma, isolation, 
depression and fear of death, high contagiousness, 
high mortality, and morbidity 12. The symptoms the 
virus caused and might have were not known for 
certain, and the number of fatalities and ICU 
admissions affected individuals physiologically, 
socially, and psychologically. 

The COVID-19 pandemic process entailed some 
changes in human relations and adaptation. Due to 
the outbreak, curfews were imposed, and visits by 
relatives to see a newborn, patient visits, 
condolence visits, and weddings were postponed 17. 
The measures taken to control the epidemic and 
prevent its spread negatively affected education 
and social life. The workload and capacities of 
health institutions and organizations were 
maximized. Glasses, face masks, and one-piece suits 
were used to combat the pandemic. In this process, 
midwifery, which is a profession of empathy, 
underwent an emotionally challenging process even 
though it is one of the professions where the 
feelings of touch, compassion, and mercy are most 
intense in one-to-one contact with women. 
Research on the psychological effects of the 
pandemic on health workers is available in the 
literature. During the pandemic, health 
professionals who are active in health care services 
suffered from sleep deprivation as well as 
secondary trauma and stress disorder 37. Research 
performed with nurses during the COVID-19 reveal 
that the most common psychological problems 
among them are anxiety, burnout, depression, 
sleep problems, and secondary trauma stress 
reactions 19, 22, 23, 24, 25. Nurses and midwives, who 
are closely interested in patients' needs during this 
epidemic and under stress and intensive workload, 
were affected equally by the epidemic 20,21. Health 
professionals also experienced an exhausting 
process during the management of the pandemic. 
Although Coronavirus, in particular, is an RNA virus 
that requires droplet and contact isolation, the risk 
of being infected with this virus is very high among 
midwives and nurses employed in these areas, 
especially in the maternity ward, intensive care, 
operating rooms, and emergency services 7, 8.  
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The Effect of The Pandemic On Compassion Fatigue 
In Midwives 

The provision of care and support by primary and 
secondary health institutions during the pandemic 
reduced the quality and efficiency of midwifery 
services 13. Midwives and nurses, who had a key role 
in the international health system since the start of 
the pandemic, went through a difficult process to 
provide quality care at every stage of the fight 
against the epidemic 14. Midwives and nurses are 
already responsible for care planning, implementing 
high-capacity strategies, and triage in emergency 
departments and secondary and tertiary health 
centers, scanning the people in the testing centers, 
educating the public, and providing information on 
infection control methods to staff, protecting public 
health, promoting the use of personal protective 
equipment, protecting immunocompromised 
patients, and providing care to all patients with a 
compassionate and empathetic approach; through 
the COVID-19 pandemic, the number of patients 
requiring their care increased 14, 15. 

The midwives working in the field were employed in 
their own fields of work before the pandemic; 
however, they are employed in the fields where 
they assumed the caring and protective roles of the 
midwifery profession, especially in the emergency 
department, intensive care units, pandemic 
services, following the pandemic. In their cross-
sectional descriptive study, Yakut et al., 18 noted 
that the increased workload and perceived lack of 
social support caused occupational burnout among 
health workers during the pandemic. 

The pre-pandemic studies on compassion fatigue 
among midwives showed that midwives also 
defined the concept of compassion as empathy and 
experienced compassion fatigue before the 
pandemic, but did not receive social and financial 
support from the institution where they work 29, 30, 

31 As the pandemic represented the state of 
emergency in health, midwives continued to work 
in many areas other than their fields (including 
contact tracing teams, intensive care, emergency, 
pandemic services), which is directly related to the 
concepts of professional belonging, job satisfaction, 
burnout and causes compassion fatigue 32, 36. After 
the World Health Organization declared 2020 as the 
"year of the nurse and midwife", the coronavirus, 
which affected the whole world in a short time, 
made the working conditions of midwives even 
more difficult; it is believed that this may increase 
anxiety and fear, and cause occupational burnout 33, 

38. There was no interruption in midwifery care and 
counseling services during the COVID-19 pandemic. 

In wars, peace, famines, and disasters, women and 
children need qualified midwifery care.  

In this regard, this study focuses on the importance 
of the concept of compassion fatigue based on the 
implications of the COVID-19 pandemic and its 
possible effects on midwives and presents possible 
solutions. The role and place of midwives in society 
cannot be underestimated or denied. The 
International Midwifery Confederation (ICM) 
underlined that midwives should be proud of their 
extraordinary effort and work during the pandemic 
34. Online studies were carried out in a number of 
areas during the pandemic. One of these areas is 
midwifery care and services. Education and 
counseling services were not interrupted due to the 
pandemic, and support was provided through 
phone calls and social networks instead of physical 
environments 35. These practices were very efficient 
for the continued provision of care. However, the 
increased workload seems to have a negative 
impact on midwives. 

Compassion Fatigue 

The first definition of compassion fatigue was 
proposed by Joinson, who studied burnout among 
nurses working in the emergency department 26. 
Despite not proposing a complete definition, 
Joinson stated that nurses providing empathetic 
care might internalize the traumas and pain of the 
patients they care for and provide services for, and 
explained the concept of compassion fatigue as “a 
unique form of burnout that affects caregivers“. In 
different research, Joinson's definition of 
compassion fatigue is defined as one's experiencing 
burnout or the cost of care, although s/he does not 
have any frustration with the system or problem 
affecting job satisfaction 27, 28. 

With the COVID-19 pandemic, working conditions in 
the field of health, which entails multidisciplinary 
work, have become even more strict. The rapid 
spread of the disease, high mortality and morbidity 
rates, increased need for afterlife care and support, 
changes in operations and equipment, low level of 
social support expected as a result of time spent 
away from the family and social environment, 
exposure to stigmatization, witnessing infection 
and/or death of colleagues, adversely affected 
midwives and increased their likelihood of 
experiencing compassion fatigue. 

Being at the center of the family and therefore the 
society during the pandemic, midwives did not 
avoid taking on duties and responsibilities and were 
in the frontline from the beginning to the end of the 
pandemic, are inevitably among the occupational 
groups most affected by the negative effects of the 
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pandemic. Still, some changes in the working 
conditions of midwives may decrease their 
occupational burnout, increase their quality of life, 
prevent any secondary trauma and stress disorder, 
enhance their sleep quality, and minimize the 
compassion fatigue experienced by them. It is 
expected that increasing the number of midwives 
actively working during and after the pandemic, 
reducing the weekly working hours, and positive 
regulations on personnel rights and wages would 
boost midwives' job satisfaction and satisfaction 
levels. In-service training and motivation meetings 
would also be helpful. Moreover, the literature 
review yields that there are not enough studies on 
compassion fatigue among midwives. Further 
studies on midwives would have a contribution to 
the field. 

Conclusion and Suggestions 

Midwives, who have been involved in every stage of 
the pandemic from the very beginning, may 
experience compassion fatigue because of 
occupational burnout, decreased quality of life, 
increased responsibility, and workload. Institutional 
and/or psychological support should be offered to 
midwives, and such support should be affordable. 
There are limited studies on the levels of 
compassion fatigue experienced by midwives in the 
field of midwifery. Future studies that investigate 
the fatigue of midwives in national and 
international literature would contribute to the 
field. 
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Professionalism is defined as "the service conducted by highly educated professionals, prepared to use their 
knowledge and skills in the interests of others, adhered to ethical standards, and supported by relevant 
professional organizations." 
Professionalism affects both the individual and the society. The development of professionalism in a professional 
group provides quality service delivery to the community while the strengthening of professional identities for 
professional members. 
Midwifery; women are an important professional group because of its role in child, family and community health. 
Thus, it is important for the maternity profession that provides the health and well-being of the community, to 
choose a conscious and optional career. To do this, professional informations must be made to students who 
will make college choices. It is necessary to organize seminars on the development of professional midwifery 
identity, to identify and identify factors affecting their professionalism, in which midwifery students are taught 
about values and ethics during the course of education and training. 
In Turkey, there are factors that result in parents becoming embroiled in professional identity. The most 
significant cause of this confusion is due to legal regulations concerning the duties of midwives with different 
duties and responsibilities from nurses, but there are still ongoing complexities between the two professional 
groups in the workplace. The work of midwives in non-professional areas causes identity confusion and 
negatively affects their role as professionals. In this context, it is recommended to carry out more cross-sectional 
and experimental studies that will enable the development of professional identities of midwives. 
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ÖZ 
Profesyonellik, “alanında yüksek düzeyde eğitim almış uzman kişilerce yürütülen, bilgi ve becerilerini başkalarının 
çıkarları doğrultusunda kullanmaya hazır olan, etik standartlara bağlı ve ilgili meslek örgütleriyle desteklenerek 
sunulan hizmet” şeklinde tanımlanmaktadır. Profesyonellik hem bireyi hem toplumu etkilemektedir. Bir meslek 
grubunda profesyonelliğin gelişmesi, topluma kaliteli hizmet sunumu sağlarken, meslek üyelerin de ise 
profesyonel kimliklerinin güçlenmesine olanak tanır. 
Ebelik; kadın, çocuk, aile ve toplum sağlığında rol alması nedeniyle önemli bir meslek grubudur. Bu nedenle 
toplumun sağlığı ve refahını sağlayan ebelik mesleği için meslek seçiminde bilinçli ve isteğe bağlı meslek tercihi 
önemlidir. Bunun için ise üniversite tercihi yapacak öğrencilere mesleki bilgilendirmeler yapılmalıdır. Ebelik 
öğrencilerinin ise eğitim-öğretim süresince değerler ve etik konusunda eğitildiği, profesyonel ebelik kimliğini 
gelişmesini sağlayacak toplantılar seminerler düzenlenmesi ve profesyonelliklerini etkileyen faktörlerin 
belirlenmesi ve bunlara yönelik girişimlerin yapılması gerekmektedir.  
Türkiye’de ebelerin mesleki kimlik karmaşası yaşamasına neden olan faktörler vardır. Bu karmaşaya neden olan 
en önemli sebep, ebelerin hemşirelerden farklı görev ve sorumluluklarının olduğu ebelerin görevleriyle ilgili yasal 
düzenlemelerine karşın, çalışma alanlarında iki meslek grubu arasında halen devam eden karmaşalar 
bulunmaktadır. Ebelerin meslek dışı alanlarda çalışması kimlik karmaşası yaşanmasına neden olmakta ve 
profesyonel kimliklerini rollerini olumsuz etkilemektedir. Bu bağlamda, ebelerin mesleki kimliklerinin gelişmesini 
sağlayacak daha fazla kesitsel ve deneysel çalışmalar yapılması önerilmektedir. 
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Introduction 

Professionalism which is valued in contemporary 
societies can be described as "a practice conducted 
by the individuals who have received higher 
education of their specialty, who are ready to utilize 
their knowledge on behalf of other people's 
wellbeing, who stand on their own legs, who are 
sticked to the moral standards, who are supported 
by professional associations and people who proved 
themselves" 1,2.  
 
Occupational professionalism, on the other hand, is 
a kind of professionalism that turned into institutive 
professionalism rather than individual.[2]. 
Professionalism is an integration of an individual's 
characteristics with their occupational skills and 
knowledge.  
 
Professional individuals are the people who try to 
improve society in terms of altruism; they are 
autonomous, researchers open to learning. They 
have creative and innovative ideas and unique skills. 
They are well-informed and sticked to moral and 
occupational values 3. 
 
Professionalism is such an important concept in any 
kind of occupational group since it affects both 
individuals and society. While professionalism 
create conditions for establishing occupational 
standards and lead to offering quality services, it 
also plays a crucial role in improving professional 
identities and therefore, all employees must adopt 
it. Losing occupational professionalism may lead to 
a decrease in service quality and disruption of care, 
dissatisfaction of the service recipients, and job 
satisfaction of the service providers, along with 
institutional problems. 
 
The common goal of health systems all over the 
world is to provide effective and qualified services 
to society. In order to reach to the services with 
preferred quality health workers must be qualified 
and skilled. Midwives who play an active role in 
prenatal, delivery and postnatal maternal and 
newborn care and tracing; sexual and reproductive 
health services for the community are such an 
important professional group because of their role 
in women, children, family, and community health. 
4. They also preserve, improve, and enhance health 
within public health services 4,5. As the midwifery 
profession is a profession group based on 
knowledge and moral values, which is carried out 
with the master-apprentice relationship passed 
down from generation to generation, there have 
been developments made following the alterations 
and innovations in the field of health. In modern 

days, it has become a professional group which has 
achieved a professional identity by education.  
 
In our country, midwifery education started with 
primary school, continued with health schools, high 
schools, and associate degree. The most important 
decision in midwifery education is 'The decision of 
the Supreme Health Council in 1995 to carry out 
midwifery education at bachelor's degree level in 
Health Colleges'. Since 1996, with the decision 
numbered 96/8655, bachelor's degree level 
education has been given in universities. Following 
that, post-graduate education, master's degree 
(2003), and doctorate program have been 
commenced. Now, it is aimed by YÖK that students 
who enter university must be equipped with specific 
standards in their education. These standards, 
which include occupational knowledge and skills, 
are: 
 
• Prenatal examination and counseling of at least 
100 pregnant women, 
• Pregnancy examination of at least 40 pregnant 
women, 
• Delivering at least 40 births, (In cases where the 
birth counts are not enough, if the student    
participates 20 births, this number can be 
downgraded to 30.) 
• Active participation to breech delivery or working 
on a simulation, 
• Application of episiotomy or working on a 
simulation,  
• Examination of at least 40 women with potential 
risk factor during birth or postnatal periods. 
• Examination of at least 100 puerperant and 
newborn children and caring, 
• Caring for newborns who require special care such 
as premature, postmature, low birth weight, 
• Caring for women with gynecological diseases, 
• Participate in medical and surgery care 6. 
 
The midwifery profession has been developing over 
the years with its education and academic staff 4. In 
order for the occupational identities of midwives to 
be improved, education in bachelor's degree and 
post-graduate degree is significant. With increasing 
researches in the field, midwives nowadays became 
people who are self-developing, innovative, capable 
of leadership, responsible, and who have high 
communication skills. Therefore, midwives have 
made progress in professionalism. However, they 
couldn't have sufficient occupational authority1.  
In Turkey, there are factors that lead midwives to 
experience professional identity confusion and 
prevent their professionalization. The most 
important and primary reason for this confusion is 
the difficulties in defining midwifery, and despite 
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the legal regulations on the duties and 
responsibilities of midwives, which are different 
from those of nurses, there are still ongoing 
conflicts between the two professions in their 
working areas 7. While nursing is defined as a 
professional group that takes part in the protection 
and improvement of the health of individuals, 
family, and society and which plays a role in 
recovery and rehabilitation processes in cases of 
illness; the occupational professionalization 
strategies of the midwifery profession were 
reconsidered in the 1990s. Regarding these 
strategies, professional midwives are defined as 
people who can handle crises, have problem-solving 
skills, are educated, can take initiatives to protect 
and improve public health, and independently 
manage newborn and women's health during 
pregnancy, birth, and postnatal periods. 
Additionally, holistic care's ethical and social justice 
principles are becoming increasingly important in 
midwives' practice. In this way, the roles of 
midwives have been quite extended. 8,9. However, 
because of the challenges in the professionalization 
process of midwifery, such as being supervised by 
the medical profession, and because of the 
education based on conventional practices, 
midwifery has been described as a semi-
professional profession 10. 
 
The second reason is that there are not yet a 
sufficient number of academic midwives in 
universities providing midwifery undergraduate and 
postgraduate education and that midwifery 
education is generally carried out by faculty 
members in the field of nursing 11. Because of the 
lack of academic staff in midwifery programs, 
education quality is poorly affected. The reason for 
this is the lack of staff appointments. Thirdly, there 
are differences in midwifery education levels 12. 
Fourth, they are de-identified as "family health 
workers" within the health system. And finally, 
midwives' working in unprofessional fields causes 
identity confusion and negatively affects their 
professional identity and role 13. 
 
Conclusion 
Midwives play a key role in enhancing public health. 
For this reason, it is a profession that is required to 
be professionalized in the field of health. The basis 
of professionalism is professional commitment and 

organization 14. And professional identity influences 
the choice of profession 15. The foundations of 
adopting the profession and professional practices 
are created during the student years. Therefore, 
conscious and voluntary choice of profession is 
important for the midwifery profession, which 
provides the health and welfare of society 15. In this 
regard, vocational information should be provided 
to students who will make university choices. 
Preferring this profession willingly lets students be 
more successful both during the student period and 
during the professional period, and to do the 
profession by enjoying it, to adopt midwifery, and 
to contribute to innovations in the profession and 
to professionalize. Education is the primary 
condition for professionalization. Midwifery 
students should be educated about values and 
ethics during their education and training, meetings 
and seminars should be organized to develop their 
professional midwifery identity, and factors 
affecting their professionalism should be identified, 
and attempts should be made to let them improve 
their identities 15. It is considered that midwives 
who will start working in their field thusly can make 
more positive contributions to the profession. In 
this study, it was found that there is a statistically 
significant difference between the grades of the 
students and the professional attitude towards the 
profession. The professional attitude scores of the 
sophomore and junior grade students were higher 
than those of the senior grade students 16. This is 
because senior students may have disregarded 
professionalism because of their concerns about 
finding a job and not being able to fulfill the criteria 
for graduation 16. In-service training should be 
organized to overcome the differences and 
inadequacies of midwives and nurses, which are 
two different professional groups, and professional 
promotions should be organized to create a positive 
image of midwives on social media. In conclusion, it 
is recommended that more cross-sectional and 
experimental studies be conducted to improve the 
professional identity of midwives.  
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Nurses are required to make ethical decisions with the ethical principles of the nursing profession while making decisions in 
clinical practice. Therefore, it is very important to recognize and solve ethical problems. The purpose of this research is to learn 
in-depth the views of nurses about ethical practices and nurses' behavior towards individuals when giving care. 
 
A hermeneutic-phenomenological qualitative study was performed. Qualitative data were gathered through semi-structured 
in-depth interviews from March to November 2020 four hospital in Kocaeli. This qualitative study was carried out with the data 
collected in face-to-face, in-depth interviews with a semi-structured questionnaire. Interviews were conducted with 40 nurses, 
each taking 30–60 min. The obtained data were evaluated with the inductive content analysis method.  
 
Content analysis of the interview based on nurses' descriptions revealed four major themes. Themes: The meaning given to 
care ethics, difficulties encountered in nursing care, ethical values in nursing care and ethical approach of hospital management. 
The nurses indicated that their level of care ethics knowledge was insufficient, and they needed to receive comprehensive 
ethical care training from a qualified specialist. In addition, nurses' personal characteristics, religious and cultural values, and 
professional experiences were found to be factors affecting nursing care. It was also found that the support and motivation of 
nurses by their managers positively affected their care. 
 
In the interviews, nurses consider it necessary to provide care by paying attention to ethical behaviors in nursing care and 
practices for the development and professionalism of the profession, but they state that they do not have an idea about how 
this will be provided. It was determined that nurses thought that more attention should be paid to the importance and value 
of ethics in nursing interventions, and ethical practices in nursing care should be included in in-service training programs. 
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ÖZ 
Hemşirelerin klinik uygulamada karar verirken hemşirelik mesleğinin etik ilkelerine uygun olarak etik kararlar alması 
gerekmektedir. Bu nedenle etik sorunların tanınması ve çözülmesi oldukça önemlidir. Bu araştırmanın amacı hemşirelerin etik 
uygulamalara ilişkin görüşlerini ve hemşirelerin bakım verirken bireylere yönelik davranışlarını derinlemesine öğrenmektir. 
 
Hermenötik-fenomenolojik nitel bir çalışma gerçekleştirildi. Niteliksel veriler Mart-Kasım 2020 tarihleri arasında Kocaeli'deki 
dört hastaneden yarı yapılandırılmış anket formu ile toplanmıştır. Bu nitel çalışma yüz yüze derinlemesine görüşmelerde 
toplanan verilerle gerçekleştirilmiştir. Görüşmeler 40 hemşire ile gerçekleştirildi ve her görüşme 30-60 dakika sürdü. Elde edilen 
veriler tümevarımsal içerik analizi yöntemiyle değerlendirilmiştir. 
 
Hemşirelerin açıklamalarına dayalı olarak yapılan görüşmelerin içerik analizi dört ana temayı ortaya çıkardı. Temalar: Bakım 
etiğine verilen anlam, hemşirelik bakımında karşılaşılan zorluklar, hemşirelik bakımında etik değerler ve hastane yönetiminin 
etik yaklaşımlarıdır. Hemşireler, bakım etiği ile ilgili bilgi düzeylerinin yetersiz olduğunu ve alanında uzman bir kişiden kapsamlı 
bakım etiği eğitimi almaları gerektiğini belirtmişlerdir. Hemşirelerin kişisel özellikleri, dini ve kültürel değerleri ve mesleki 
deneyimleri de hemşirelik bakımını etkileyen faktörler olarak saptanmıştır. Ayrıca hemşirelerin yöneticileri tarafından destek 
ve motivasyonunun bakımlarını olumlu yönde etkilediği bulunmuştur. 
 
Görüşmelerde hemşireler, mesleğin gelişimi ve profesyonelliği için hemşirelik bakımında etik davranışlara ve uygulamalara 
dikkat ederek bakım verilmesinin gerekli olduğunu düşünmekte ancak bunun nasıl sağlanacağı konusunda fikir sahibi 
olmadıklarını belirtmektedirler. Hemşireler, hemşirelik girişimlerinde bakım etiğinin önemine ve değerine daha fazla önem 
verilmesi gerektiğine ve hemşirelik bakımında etik uygulamalara hizmet içi eğitim programlarında yer verilmesinin çok önemli 
olduğuna dikkat çekmektedir.   
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Introduction  
 
Nursing care is the primary role unique to nursing [1]. 
The feature that makes nursing care privileged is its 
awareness and sensitivity about the moral aspect of 
care and its reflection on the patient-nurse 
relationship by combining it with professional 
knowledge and skills 1, 2. Nursing care is the ability of a 
nurse to combine and present their correct 
knowledge, practical intelligence, judgment, and 
specialized psychomotor skills in line with ethical 
principles and professional values 3, 4. Medical errors 
due to lack of knowledge and skills, poor decision-
making and problem-solving ability, negligence, or 
carelessness cause severe problems in individuals 5. 
Even these problems can end the life of an individual. 
Incorrect drug administration to a patient, injecting a 
drug into the artery instead of a vein, administering 
too much medication without calculating the dose, 
and administering high insulin doses to people with 
diabetes are examples of errors that can cause serious 
problems. Medical errors are against patient rights 
and ethical principles as they result in harm to 
individuals. It causes a decrease in patient safety and 
quality of care 2, 6. For this reason, nurses should be 
aware of their moral responsibilities while providing 
care and be more sensitive to the care needs of 
individuals [6]. 
The concept of care ethics is to determine the specific 
needs of patients by nurses and meet them following 
ethical principles. For babies who need nursing care; 
small children; individuals with mental or physical 
disabilities; bedridden, conscious or unconscious 
patients; patients living in emergency care, intensive 
care, and operating rooms have a high risk of 
vulnerability, as they have weak capacity to think and 
make choices about their care, restricted movements, 
vulnerable, and need to protect their privacy 7, 8, 9. 
Nurses should display more sensitive ethical care 
behaviors in line with the values and needs of the 
patient during their care.  
For this reason, nurses must recognize ethical 
problems and provide solutions; It is necessary to 
determine how much they perform autonomous, 
respectful, and sensitive nursing care practices. In this 
context, it is aimed to bring individuals into complete 
well-being by evaluating them physically, mentally, 
socially, and psychologically. Determining the 
behaviors of nurses towards care ethics in the 
protection and improvement of the health of 
individuals will contribute economically to the disease 
burden. The purpose of the study was to determine 
the ethical challenges and dilemmas encountered by 
nursing care and examine nurses' professional ethical 
behavior.   
 
 

Methods 
 
1. Study Design 
A hermeneutic-phenomenological qualitative study 
was performed. A qualitative study examined nurses' 
views on care ethics and their ethical behavior in 
patient care. The study was conducted through face-
to-face in-depth interviews with a semi-structured 
questionnaire. Content analysis was considered a 
research method for reaching the concepts that can 
explain the data and the relationships between 
concepts.  
 
2. Sample and Participants 
Qualitative data were gathered through semi-
structured in-depth interviews from March to 
November 2020, four hospital in Kocaeli. Nurses were 
sampled from those who work designated units, and 
inclusion criteria are working in internal or surgical 
clinical sciences for at least two years,  aged 22 years 
or above, and willing to consent to and participate in 
in-depth interviews. The nurses have accepted 
sampling from those who work to take care of patients 
in four hospitals from Turkey. They participated in an 
interview conversation by contacting the leader of 
these nurses. If the nurses were willing to attend 
interview conversations and talk about their views and 
behavior about care ethics, they were asked to sign a 
written consent form. Forty nurses consented to 
participate in this study. Interviews were conducted 
with 40 nurses and each interview took 30–60 min. A 
preliminary interview was held with five nurses, the 
draft of the interview was made more precise and 
logical. Then, other nurses were included in the 
sample, respectively. 
 
3. Data Collection Tools 
Interview outline for open-ended questions was 
drafted with experts specializing in nursing care, 
nursing management, and nursing education. 
According to the pre-interview results, the final 
interview outline was created. The main questions 
were the following: 
1. What are your views on nursing care? 
2. Do you have any ethical challenges while 
applying nursing care? 
3. How did you cope with these ethical 
challenges? 
4. Do you have situations where you have an 
ethical dilemma during nursing care? 
5. What are the ethical behaviors to be 
considered while applying nursing care? 
 
4. Data Collection 
Qualitative data were gathered through semi-
structured in-depth interviews from March to 
November 2020. In this study, the phenomenology 
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method, one of the qualitative research methods, was 
used to comprehend the nurses' personal views and 
perspectives on nursing ethics and ethical care 
behaviors as a holistic. In-depth interviews are a data 
collection technique covering all dimensions of the 
subject under investigation; mostly open-ended 
questions are asked, detailed answers are obtained, 
and information is collected through face-to-face 
interviews.  
Firstly, researchers explained to the participants the 
purpose of the study, voluntary participation,  data 
confidentiality, and qualitative interviewing. Then, 
during the interviews, it was said that a tape recorder 
would be used, and permission was obtained from the 
participants. All interviews were conducted in a 
meeting room at the hospital where the participants 
work. Each interview took 30–60 min, and the average 
time was 45 min. In this study, researchers conducted 
40 interviews, including five pre-interviews 35 formal 
interviews. Pre-interviews were conducted before the 
formal interviews to ensure accuracy and the 
interview outline's rationality. After the five 
interviews, researchers analyzed the texts to follow up 
on subsequent interviews, critically examine the 
interviews, and explore themes. This process was 
repeated with all researchers participating after five 
interviews. The statements were recorded after each 
interview. It was transcribed verbatim after listening 
to this recording, with non-verbal information 
included. The transcribed data was read thoroughly 
several times by the researchers, followed by an 
analysis of each interview as a single text. 
 
5.Data Analysis  
All interviews were transcribed, the researchers 
analyzed first separately, then each interview as single 
texts; this process was repeated with researchers after 
all interviews. Completed texts were then explored as 
a whole, analyzing each interview for the entire text. 
The questions in the study are used as a guide for 
conducting the analysis. The obtained data were 
evaluated through the content analysis method. The 
primary purpose of content analysis is to reach the 
concepts and relationships that can explain the 
collected data 10, 11. Inductive content analysis, which 
consists of 4 stages: coding data, finding themes, 
organizing and defining them according to given codes 
and themes, and interpreting the findings, was used to 
organize the data. Collected data is codified and 

classified into words, sentences, or paragraphs. The 
themes occurred after the gathered data had been 
coded and categorized to see the whole. The 
propositions emerging from the study were made 
according to the themes. 
 

Ethical Considerations 
This study was approved by the University Research 
Ethical Committee (approval number 20.06.2019-133). 
Participants were provided with written and oral 
information. Then the aim of the study was explained. 
Before every interview, information was given about 
the interview and registration procedures. It was 
repeated that they had the right to withdraw from 
research whenever they wanted. If participants gave 
voluntary consent, they were invited to sign the 
consent form before participation in the study. All data 
are confidentially treated.   
 

Results 
 
A total of 40 eligible nurses were accepted to study, 
aged 22–45 years and had a nursing tenure of 2–25 
years. They shared the ethical challenges of caring for 
patients and their ethical decision-making (Table 1). 
 
Four main themes emerged in this study, namely the 
meaning given to care ethics, difficulties encountered 
in nursing care, ethical values in nursing care and 
ethical approachs of hospital management. 
 

1. The meaning given to care ethics 
In the one-to-one interviews with nurses, almost all 
said that care should be given within ethical codes. 
They stated that the primary responsibility of nurses is 
for individuals who need nursing care and that care 
should be given in a way that respects the rights, 
culture, values, and beliefs of the individual, the 
family, and the community. They also emphasized that 
the nurse should inform the patient and get 
permission before care practices, keep the patient's 
personal information confidential, and defend equality 
and justice in individuals' access to health services. 
Most importantly, they stressed the need for 
comfortable care in conscience. 
“You are alone with your conscience!” 
“I think you are ethically alone in the intensive care 
unit with your conscience. If I do not make the 

patient's antibiotic, no one knows about it if I throw 
away the prescription. Because when we come on 
duty, we share patients, and then we start our nursing 
care, no one touches my patient but me.” (N10)  

Some of the nurses mentioned that the care would be 
better by providing an empathetic approach to the 
care of the patients.  
“When you think of nursing care like your own family, 
your care is quality. Because in my professional life, I 
applied my care by thinking as if my parents.” (N17) 
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Table 1. Socio-Demographic Characteristics Of The Participants 
 

Table 1. Socio-Demographic Characteristics Of The Participants 

Gender n  

Female 35  

Male                                                                                                           5  

Age   

22-29 17  

30-37 7  

38-45 16  

Education Level   

            Health vocational high school 4  

            Associate degree                                                                                        4  

            Bachelor’s degree                                                                                      30  

           Master’s degree and higher                                                                        2  

Work Experience (years)   

2-5 13  

6-10 9  

11-15 2  

≥ 16                                                                                                           16  

Clinical area   

İnternal medicine/Surgery department                                                       22  

İntensive care unit/ Reanimation unit                                                         11  

           Orthopedic/Traumatology department                                                        7  

   

 
2. Difficulties encountered in nursing care 

As a result of the conflict of ethical values and 
responsibilities while providing health services in 
hospitals, nurses often face ethical dilemmas with 
nurse-patient, nurse-physician, nurse-patient relative, 
nurse-other health professionals in the service 
procurement process. 
 
Experienced difficulty caring for the other sex 
Nurses mentioned that proper care should be given to 
everyone without gender discrimination in the care of 
patients. However, some nurses stated that they had 
difficulties giving care to patients of the opposite sex; 
they did not want to give care while providing nursing 
care.   
“It is necessary to give equal care to everyone, 
regardless of whether they are men or women. 
However, I have a hard time caring for men. For 
example, it is very difficult for me to insert a urinary 
catheter and take a urine culture in male patients.” 
(N4) 
 
Requesting privileged care 
From the data, this theme emerged when higher 
authorities working in the hospital were asked to 
provide privileged care according to the socio-
economic level of some patients from the nurses. 
“There should be a special room requirement 
according to the patient's needs and the surgery  

 
situation. I do not think it is necessary to give a private 
room to the person who pays. Or he has donated to 
the service and has all his relatives look after him. As 
soon as an ordinary outside patient comes in, I think 
these are unethical.” (N28) 
 
The image of nursing in society 
The participants defined that they saw nurses as 
miraculous and thought we would heal every patient. 
They also mentioned that false information learned 
from social media complicates nursing care. 
“Social media has been making our job very difficult 
lately. This is how my friends think. There are also 
misrepresentations in TV series. They see us as 
superman as if everything is in our hands. Some things 
tie our hands. We cannot do everything. We seem to 
have a magic wand in our hands. This time, we are in a 
difficult situation when the patient cannot recover. We 
are also exposed to the interventions of patients and 
their relatives. People judge us with false and false 
information from social media. While they are going to 
support us, they become a hindrance. Moreover, we 
try to tell them our problem.” (N1) 
 
Difficulties in communication with the team, patient 
and patient relatives 
There were disruptions in nursing care and practices 
because of the inability to provide therapeutic 
communication with patients and their relatives. 



Şahin et al. / Cumhuriyet Medical Journal, 45(3):11-20,2023 

 

15 

 

“For example, I have a patient right now, and I have 
much trouble with his care. For example, I could not 
open the vascular access, I could not get blood, the 
relatives of the patients are not oriented, I try to help, 
but patients and their relatives are not oriented. You 
cannot care for a patient who does not want it anyway; 
you cannot care for him if he does not join you.” (N16) 
 
Difficulties in the treatment of patients 
The nurses are shy in the treatment of the patients, 
refusal of the patients to receive the treatment, or 
even if the patients do not give written consent, the 
willingness of the patients to treatment causes some 
difficulties in the treatment of patients. 
“There are treatments for which we need consent 
from patients. We have patients who do not want to 
give consent but want to receive that service even 
though they do not give consent. They want us to take 
full responsibility, and they want us to be held 
accountable in cases where accountability is 
required.” (N10) 
 

3. Ethical Values in Nursing Care 
Nurses, who are in constant communication with the 
patient in health care and treatment, frequently 
encounter ethical problems while fulfilling their roles 
such as treatment, care, education and counseling. 
Among the problems that nurses have ethical 
dilemmas are; Patient safety is experienced when 
making decisions in patients' health services and care, 
giving care in accordance with the values and beliefs of 
patients. 
 
The importance of patient safety 
Participants talked about the importance of patient 
follow-up in preventing drug administration errors. 

“I think communication, privacy, the right 
medicine, the right patient, the right time are very 
important. In crowded wards, the wrong drug may 
be administered to the wrong patient, and I think 
this needs to be taken very seriously and should be 
controlled a lot. For example, they taught us at the 
university that you will look at the medicine, look 
at the patient's wristband, and confirm the patient 
separately. I think this is a hundred percent proper 
application.” (N16) 
 

Situations with an ethical dilemma 
Some participants stated that they had difficulty 
deciding whether the patients had pain and applied 
a placebo not to give painkillers to the patients. 
“I have a dilemma when applying nursing care; for 
example, there are painkillers. For example, does 
the patient have pain? I am torn between taking the 
patient's pain reliever or not. For example, the 
patient receives paracetamol, even if it is not 

necessary, I ask the patient. Or I think whether to do 
it in anticholinergic or not.” (N8) 
The effect of nurse's experience on decision making 
The participants mentioned that they made 
decisions about the patient easier with the 
knowledge of their professional experience. 
“In the first ten years I started working, there were 
situations where I was indecisive, but after the first 
ten years, I did not encounter any. Although I have 
been a nurse for 26 years, I always ask. Moreover, 
on top of that, I easily apply what I know so that no 
one can tell me anything.” (N15) 
Participants new to the profession mentioned that 
they were in a dilemma, hesitations, and avoidance 
of care due to the lack of professional knowledge 
and skills.  
“I started my profession six months ago, and I do not 
know what to do; for example, I do not know how to 
care for diabetic foot. I cannot decide because I do 
not know.” (N16) 
 
Respect for values and beliefs 
Participants explained that they experienced 
difficulties in religious rituals such as hair and beard 
and that patients refused treatment due to the 
content of the drug. 
“Although very rare, we have some difficulties with 
the relatives of the patients. For example, they do 
not want patients' hair and beard to be cut. We have 
the most problems in cutting hair and beard.” (N5) 
“For example, the patient does not want blood 
thinners or insulin. There is a pig's oil in the blood 
thinner; he does not want to have the blood thinners 
because of his religious denomination. This patient 
is a post-op patient. Neither did we.” (N28) 
 

4. Ethical approachs of hospital 
management 

Ethical dilemmas are experienced due to the gaps in 
the job descriptions of nurses, the inadequacy of 
the number of staff and nurses, and the problems 
arising from the lack of support systems of the 
administrators.  
 
Lack of support of nurses 
The participants stated that the management and 
managers do not support the nurses in case of any 
complaints, and at the same time, the nurses do not 
support each other. 
“The relatives of the patients complain; the relatives 
of the patients are right in every way, and you do 
not have the right to rest and explain the incident; it 
is as if we are wrong in every way. Complaints are 
perceived as a success by patients.” (N38) 
“It would be better if there was no jealousy among 
the nurses; I would work more peacefully and 
actively. I am unmotivated, want to be honored, 
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want to be rewarded; these are more constructive 
things. Shifts are arranged according to personal 
relationships, or when mistakes are made, the nurse 
in charge does not alert those whose personal 
relationship is good.” (N28) 
 
Definition of duties, authorities, and 
responsibilities 
The participants stated that patient care was 
interrupted due to non-nursing jobs (such as 
secretariat, reports to be placed in the patient file, 
and many documents) that are not intended for 
one-on-one patient care, and the insufficient 
number of nurses compared to the number of 
patients. 
“Our workload is too much. That is why I cannot 
provide psychological support and deficiencies 
enough to the patients. We have all the 
responsibilities. We support services; we have the 
secretarial job, sometimes we do the cleaning. We 
were supposed to refer a patient the other night, but 
I do not know. No secretary at night. I called many 
people until I referred the patient, I did, but I 
neglected the care of other patients.” (N4) 
 

Discussion 
 

This study aimed to determine the care ethics 
behaviors of nurses in their care and practices and 
explain their thoughts on care ethics. The analysis 
generated four themes. 
In the interviews, nurses consider it necessary to 
provide care by paying attention to ethical 
behaviors in nursing care and practices for the 
development and professionalism of the profession, 
but they state that they do not have an idea about 
how this will be provided.  
Ethical sensitivity, defined as the ability to 
distinguish ethical problems, needs to be developed 
for nurses to recognize and solve ethical problems 
and make correct decisions. Considering the 
studies, it is seen that nurses are in an effort to 
provide ethical care to the patient and their family, 
but they are not enough 12, 13, 14. In the study 
conducted by Yıldırım et al., it was determined that 
nurses are in an effort to provide care in accordance 
with ethical principles, but they have difficulty in 
fulfilling their ethical obligations due to the health 
problems they experience, professional, ethical and 
moral problems 14. Similarly, in other studies, it was 
determined that most of the nurses had ethical 
problems and could not solve this problem, and 
they received help from the responsible nurse to 
solve this problem 15, 16. In a study conducted with 
nurses in South Korea, it was determined that the 
uncertainty of right and wrong actions in order to 
maintain good nursing caused nurses to violate 

ethical principles due to the conflict of ethical values 
and nurses' own values [13]. In the 2020 study of 
Haahr et al., it is stated that nurses try to provide 
care by being aware of their ethical obligations to 
the patient and their family, but they need to be 
supported [12]. In this study, it was stated that 
nurses are aware of their professional ethical 
obligations and it is important to fulfill ethical 
obligations. The findings of the study were similar to 
the results of the literature, and it was stated that 
in the majority of the studies, nurses had ethical 
problems and that they could or could not solve this 
ethical problem with help. This situation shows the 
necessity of training of nurses especially for ethical 
decision making process. It is thought that including 
this subject in in-service training programs will 
contribute positively to the decision-making 
process. 
Özyer's study found a significant relationship 
between ethical attitudes and various demographic 
factors (such as age, gender, education, occupation, 
belief), and that demographic characteristics affect 
ethical behaviors 17. When the literature is 
examined; In the study of Tosun [18] 72.4% of the 
nurse group had a professional working period of 1-
10 years, in the study of Dalcalı [19] 28.8% of the 
nurses were between 11-15 years and Aslan in their 
study [20] , it was determined that 51.85% of the 
nurses were between 5-10 years. In the findings of 
these studies, it is reported that the nurses do not 
have the ability to critically evaluate the care 
provided to meet the personal care needs of the 
patients from an ethical perspective, due to the fact 
that the majority of the nurses constitute the young 
nurse group. Similarly, in the study of Başak et al.  

and Dikmen 15, 21, age and duration of clinical 
experience are important factors in gaining ethical 
sensitivity, in the study of Kahriman and Çalık 22, 
they found that 36-year-old nurses had higher 
ethical sensitivity than 25-year-old nurses. A nurse 
with sufficient knowledge and experience quickly 
develops solution skills during the evaluation phase 
of the existing ethical problem 23, 24. In this study, it 
was found that increasing age and working 
experience positively affected ethical behaviors. In 
order to provide quality nursing care, besides 
professional experience and age, nurses should act 
according to the principles of correct behavior. 
It was thought that nurses in the young age group 
had a short working time in the profession, did not 
have experience, and therefore the number of 
encountering ethical problems was low, and they 
might be insufficient in recognizing ethical 
problems. Similarly, in studies conducted to 
determine the moral sensitivity of young intensive 
care nurses in Turkey, it was determined that the 
age factor had an effect on moral sensitivity [25, 
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26]. In Arslan's study, it was concluded that nurses 
who are young and new to the profession are 
mostly in ethical dilemmas and this is due to a lack 
of self-confidence 27. In another study, it was 
determined that nurses who have been working for 
less than a year have lower moral sensitivity than 
experienced nurses 15, 28. There are also studies that 
concluded that lack of professional experience is 
one of the obstacles to the development of moral 
sensitivity in nursing 29. In this study, the fact that 
the nurses in the young age group participating in 
the research have not yet faced the problems that 
require ethical decision making or that they have 
not reached a sufficient level of awareness affect 
their ethical decision making. On the other hand, as 
the time spent by experienced nurses in the 
profession increases, they can make decisions more 
easily because they encounter too many ethical 
problems. 
As professional members, nurses have undertaken 
the responsibility of providing adequate and 
qualified care to society. While the nurses provide 
the care they deem appropriate for the patient's 
benefit in line with the principle of providing 
benefit, ethical problems arise from the issues 
related to the patients 30. While the key role of the 
nursing profession in maintaining the health of 
individuals and society cannot be denied, it has 
been reported that unfortunately it has not gained 
the value and respect it deserves 31, 32, 33. It has been 
reported that one of the most important factors in 
not seeing the value that the nursing profession 
deserves is the social professional image, and the 
other is the professional image of the professionals 
33, 34. In this study, the provisions regarding the 
duties, authorities and responsibilities of the nurse 
in the current legislation are not fully known by the 
nurses, their teammates and the society. When the 
social nursing image towards the nursing profession 
is examined in the researches; The fact that the 
nursing profession is a knowledge and skill-based 
profession that has an important place in public 
health, 32, 35 on the other hand, in the study of 
Morcinowicz et al., 36 the fact that anyone who 
cares for people can be a nurse indicates that they 
perceive the nursing profession as a simple job. 
indicator. However, it has been reported that it is 
important for healthcare team members to know 
each other's roles and their importance in the team, 
to establish mutual open and respectful 
communication, and to use their autonomy for 
patient health 37. When the social nursing image 
researches on the role of nurses are examined; The 
participants perceived the functions and duties of 
the nurse mainly in the categories of diagnosis, 
treatment and application of auxiliary procedures 
given by physicians 35, 36, 38. However, it has been 

reported that misleading messages about the duties 
of nurses are given in the media 39. For all these 
reasons, it was thought that the awareness of the 
nurses' duties was insufficient in the society and 
that the society perceived the nursing profession as 
an auxiliary profession that fulfills the assigned 
duties. 

Nurses complain that there are too many different 
attitudes and no certain standard because ethical 
principles and values are not reinforced during their 
care and practices. Due to the lack of a standard, it 
has been concluded that the quality of caregiving 
varies from nurse to nurse; personal values come 
before professional values, which damages the 
image of professional dignity. It has been observed 
that the quality of the interventions applied to the 
patient in each nurse who changes in different shifts 
in the profession that operates according to the 
shift method, is changing according to the output as 
a result of the personal decision mechanisms, 
leaving the professional knowledge and skill 
standards obtained during the training. In studies in 
which the ethical sensitivities of nurses are 
discussed according to their working style, it is seen 
that the general ethical sensitivities, autonomy, 
benefit and holistic approach ethical sensitivities of 
nurses working in shifts are higher than those of 
nurses who constantly work during the day 40, 41. On 
the other hand, in the studies of Öztürk et al., it was 
determined that the way of working in nurses was 
not related to ethical sensitivity42. Nurses undertake 
many responsibilities regarding nursing practices 
within the scope of their duties. In this context, it 
can be explained by the fact that nurses who work 
in shifts feel the sense of responsibility they carry 
more intensely due to the fact that they work with 
fewer team members during the shift period 
compared to nurses who work constantly during the 
day, and accordingly they show higher ethical 
sensitivity. In order to prevent this situation, an 
opinion has been expressed as follows: It has been 
determined that it is complicated to create change 
on an individual basis to gain ethical behavior, and 
it is possible to make a radical change with the 
corporate culture. 
 

Conclusion 
 
Nursing is based on professional philosophy and 
a scientific ethics. Ethical care is very effective on 
nursing care practices. Ethical care depends on the 
ability to act in line with ethical principles in the 
decision-making process in the face of problems. In 
this study, it was revealed that nurses had 
difficulties solving ethical problems. It is stated that 
more than half of the nurses participating in the 
study have difficulties solving problems despite 
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receiving training on ethics. In this case, ethics 
committees should be established in institutions 
where the nursing profession is practiced, nurses 
should be included among the board members, 
hospital management protocols should be created 
by managers so that nurses recognize and evaluate 
ethical principles and professional organizations 
should give due importance. It has been stated that 
nurses' characteristics such as conscience, positive 
relations with others, self-control skills and sense of 
responsibility, communication skills, and awareness 
of responsibility can also affect ethical behaviors. 
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To determine the knowledge levels, attitudes, and behaviors of pregnant women who come to the obstetrics clinic 
in a university hospital about prenatal screening tests. 
It is a descriptive cross-sectional study. The population comprises approximately 900 pregnant women aged 28 
weeks and beyond who applied to the Sivas Cumhuriyet University Faculty of Medicine, Obstetrics and Gynecology 
outpatient clinic between October and December 2021. The research questionnaire was used face-to-face with those 
who agreed to participate. The data form consisting of 21 questions included questions about pregnant women's 
descriptive characteristics and obstetric histories. 
254 people participated. The mean gestational week of the participants was 34.9±3.9 (min:28-max:41). The most 
common screening tests were detailed ultrasound (80.7%) and double screening tests. Those who received 
information from their obstetrician had a significantly higher rate of having the difficulty. When the participants' 
knowledge scores about prenatal screening tests are evaluated, respectively, the Detailed ultrasound knowledge 
score was 5.6±0.9, Double test 5.0±1.3, Oral Glucose Tolerance Test(OGTT) 4.8±1.1, and Triple test 4.7±1.2(min:2-
max:7). When the reasons for not having prenatal screening tests were questioned, the most common answer for 
all screening tests was "I don't think the test is necessary." For the OGTT, the second most common reason for not 
having it done was because they heard from the media that the test was harmful. The fact that the pregnant women 
who had a double and triple screening went to regular controls and had a high double-triple test knowledge score 
had a significant effect. Amniocentesis was recommended for 3.5% of the pregnant women based on prenatal test 
results, but none had amniocentesis. In case of unfavorable prenatal test results, most pregnant women were 
considering continuing the pregnancy. 
In this study, we found that the testing rate increased with the increasing knowledge level of pregnant women and 
physician counseling. In this context, health professionals should provide women with the necessary education about 
screening and diagnostic tests to enable them to make informed decisions. 
 
Keywords: Prenatal, Screening Test, Pregnant, Knowledge, Prenatal Screening Test 
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ÖZ 
Bu çalışmada amaç; bir üniversite hastanesinde kadın doğum polikliniğine başvuran gebelerin doğum öncesi tarama 
testleri hakkındaki bilgi düzeyleri, tutum ve davranışlarını belirlemektir. 
Tanımlayıcı kesitsel bir çalışmadır. Evreni Ekim-Aralık 2021 tarihleri arasında Sivas Cumhuriyet Üniversitesi Tıp 
Fakültesi Kadın Hastalıkları ve Doğum polikliniğine başvuran 28 hafta ve üzeri yaklaşık 900 gebe oluşturmaktadır. 
Araştırmaya katılmayı kabul edenlere araştırma anketi yüz yüze uygulanmıştır. 21 sorudan oluşan veri formu, 
gebelerin tanımlayıcı özellikleri ve obstetrik öykülerine ilişkin sorular içermektedir. 
254 kişi katıldı. Katılımcıların ortalama gebelik haftası 34,9±3,9(min:28-max:41) idi. En yaygın tarama testleri ayrıntılı 
ultrason (%80,7) ve ikili tarama testleri idi. Kadın doğum uzmanından bilgi alanların testi yaptırma oranı önemli 
ölçüde daha yüksekti. Katılımcıların doğum öncesi tarama testleri hakkındaki bilgi puanları değerlendirildiğinde 
sırasıyla; Ayrıntılı ultrason bilgi puanı 5,6±0,9, İkili test 5,0±1,3, Oral Glikoz Tolerans Testi (OGTT) 4,8±1,1 ve Üçlü test 
4,7±1,2(min:2-maks:7) idi. Doğum öncesi tarama testi yaptırmama nedenleri sorgulandığında tüm tarama testleri için 
en yaygın yanıt "Testin gerekli olduğunu düşünmüyorum" oldu. OGTT 'de ise ikinci sıklıkta yaptırmama nedeni, testin 
zararlı olduğunu medyadan duymalarıydı. Gebelerin ikili ve üçlü tarama yaptırmış olması, düzenli kontrollere gitmesi 
ve ikili üçlü test bilgi puanının yüksek olması anlamlı etki göstermişti. Prenatal test sonuçlarına göre gebelerin 
%3,5'ine amniyosentez önerildi, ancak hiçbirine amniyosentez yapılmadı. Doğum öncesi test sonuçlarının olumsuz 
çıkması durumunda gebelerin büyük çoğunluğu gebeliğe devam etmeyi düşünmekteydi. 
Bu çalışmada gebelerin bilgi düzeyi ve hekim danışmanlığı arttıkça tarama testi yaptırma oranlarının arttığını 
bulduk. Bu bağlamda sağlık profesyonelleri, kadınlara bilinçli kararlar verebilmeleri için tarama ve tanı testleri 
konusunda gerekli eğitimi vermelidir. 
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Introduction 

Prenatal care (PNC) is essential to improve infant health 
outcomes such as timely delivery and average birth 
weight. One of the goals of PNC is to identify women 
whose fetuses are at risk for congenital and genetic 
conditions. Therefore, genetic evaluation, screening, 
and testing have been offered in the context of PNC for 
many years in many countries 1, 2. There have been 
revolutionary changes in this field in the last 40 years. 
Having prenatal screening tests significantly reduces 
the mortality and morbidity rate in mother and baby 3. 
Prenatal diagnosis and screening tests are accepted 
worldwide and applied in Turkey. These tests used: 11-
14. nuchal translucency and combined test (double 
test) by ultrasonography between weeks 16-20, 
maternal serum AFP, triple and quadruple test between 
weeks 16-22, 18-22. It is fetal anomaly screening 
between weeks (Detailed USG). Gestational diabetes 
screening is performed with a 75-gram Oral Glucose 
Tolerance Test (OGTT) between weeks 24-28th of 
pregnancy 4. When double and triple tests are used 
together, Down Syndrome can be detected with up to 
90% accuracy and less than 5% false positivity 5. These 
tests are free for all women in Turkey. 
Pregnant women don't need to have these tests in our 
country. However, many factors affect the decision to 
have screening tests. First of all, family physicians and 
obstetricians, the social environment of the pregnant 
woman, and the media affect the information stage. 
Pregnant women's educational status and 
socioeconomic level are also effective in accessing 
health services and having screening tests 6, 7. There are 
different studies in the literature regarding the level of 
knowledge about prenatal tests 8, 9. However, studies 
examining in detail the approach to the trials and the 
reasons for not having them done are limited. 
Our study aims to determine the knowledge level of 
pregnant women who come to the obstetrics clinic in a 
university hospital about prenatal screening tests and 
the factors affecting their decision to have the tests. 
 

Materials and Methods 
 
Type of the study 
This study is a descriptive cross-sectional study. 
 
Design 
The research population comprises approximately 900 
pregnant women who are 28 weeks or older and 
applied to the Sivas Cumhuriyet University Faculty of 
Medicine, Obstetrics and Gynecology outpatient clinic 
in the three months starting October 2021. According 
to the sample calculation, it was aimed to reach at least 
209 people at the 90% confidence interval. A research 
questionnaire was given to 254 of these pregnant 
women who agreed to participate in the study, and one 
of the researchers applied to face to face. Data were 
collected for the survey between October and 
December 2021. Before the interview, participants 
were informed about the study, and their informed 
consent was obtained. 
 
Data collection tool 
The data form used in the study consisted of 21 
questions. The first 15 questions were about the 
descriptive features (e.g., age, occupation, education 
level, living place, income status, habits, history of 
kinship with the spouse, and chronic diseases) of the 
pregnant women and their obstetric history (number of 
pregnancies, gestational week, previous pregnancy 
situations, pregnancy follow-ups and where they were 
followed, baby with anomaly history). The last six 
questions were about prenatal screening tests (e.g., 
knowledge levels about the prenatal tests, sources of 
information, cases of having them done, and why they 
did not have it done). 
The researchers prepared questions about the level of 
knowledge of prenatal screening tests by reviewing the 
literature. The total knowledge score was calculated by 
giving 1 point for correct answers and 0 points for 
incorrect answers. As the score increased, the level of 
knowledge about the test increased. 

Statistical analysis 
The collected data were analyzed using SPSS (Statistical 
Package for Social Sciences) for the Windows Version 
25 package program. Normality analysis of numerical 
data was diagnosed with the Shapiro-Wilk test. 
Descriptive statistical analyses of the data were first 
performed. Frequencies for categorical data and 
measures of central distribution (Mean ± Standard 
Deviation) for numerical data were calculated. 
Whether the means of normally distributed numerical 
data differed significantly between the two 
independent groups was analyzed with the 
Independent Samples T-test. The chi-square test was 
used to compare categorical data. A p-value of less than 

0.05 was considered for statistical significance, with a 
95% CI. 
Permissions 
The Ethics Committee of The Sivas Cumhuriyet 
University for Noninvasive Clinical Research approved 
the study (2021/04-52). 
 

Results  

Demographic Data and Characteristics of Pregnant 
Women 

Two hundred fifty-four people volunteered to 
participate in the study. The mean age of the 
participants was 28.0±5.1 (min:17- max:43). Education 
levels were 37.0% (n=94) primary education, 34.3% 
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(n=87) high school, and 28.7% (n=73) higher education. 
Income levels were 35.0% (n=89) low-income level, 
31.1% (n=79) middle-income level, 33.9% (n=86) high-
income level. Education levels were 37.0% (n=94) 
primary education, 34.3% (n=87) high school, and 
28.7% (n=73) higher education. Income levels were 
35.0% (n=89) low-income level, 31.1% (n=79) middle-
income level, 33.9% (n=86) high-income level. 

The mean gestational week of the participants was 
34.9±3.9 (min:28-max:41). The mean number of 
pregnancies was 2.4±1.4 (min:1-max:9). The number of 
living children was 1.1±1.2 (min:0-max:7). None of the 
pregnant women had a history of children with 
anomalies. Most of them had regular follow-ups of 
pregnancy (78.7% regularly, 16.9% partially regularly). 
33.9% of the pregnant had follow-ups in the state 
hospital, 46.5% in the university hospital. Pregnancy-
related data are shown in Table 1.  

Table 1.  Participants' information about pregnancy 

 

 

Pregnant women most frequently had a detailed 
ultrasound (80.7%) and double screening test. The rate 
of those with double and triple screening tests was 
51.6%. The frequency of pregnant women who did not  

have any screening test was 14.2%. The status of 
pregnant women to have non-invasive prenatal 
screening tests is shown in Table 2. 

 Table 2. History of having a noninvasive genetic screening test 

 

 

 

 

 

N=254 n % 

Pregnancy loss   
Yes 59 23.2 
 No 195 76.8 

Cause of pregnancy loss (N=59)   
      Spontaneous abortion 44 74.6 

Voluntary termination 2 3.4 
Medical termination 6 10.4 
Premature-stillbirth 7 11.9 

Pregnancy complication   
Yes 29 11.4 
 No 225 88.6 

Abnormal fetal  conclusion   
Yes 16 6.3 
 No 238 93.7 

Where was the pregnancy follow-up done?   

Family medicine 9 3.5 
Private clinic 41 16.1 
Public Hospital 86 33.9 
University Hospital 118 46.5 

Pregnancy follow-up scheme   
Regular 200 78.7 
Partly regular 43 16.9 
Irregular 11 4.3 

Cigarette   
Smoking 26 10.2 
Stopped smoking during pregnancy 29 11.4 

Never smoked 199 78.3 

 n % 
Double test only  59 23.2 
Triple test only 22 8.7 
Both the double and triple test 131 51.6 
Detailed ultrasonography 205  80.7 
Oral Glucose Tolerance Test (OGTT) 93  36.6 
No screening test 36 14.2 
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When asked about the sources of information about 
screening tests, the most common answer for all 
screening methods was Obstetrician and Family 
Physician second. In all prenatal screening tests, those 
who received notification from the obstetrician had a  

significantly higher rate of getting the test than those 
who did not. The status of obtaining information from 
family physicians and obstetricians of those who had 
prenatal screening tests is shown in Table 3. 

Table 3. The Status of Obtaining Information From The Family Physician or Obstetrician of Those Who Had Prenatal 
Screening Test 

When the participants' knowledge scores about 
prenatal screening tests are evaluated, respectively, 
the Detailed ultrasound knowledge score is 5.6±0.9 
(min:2-max:7), the Double test knowledge score is 
5.0±1.3 (min:2-max:7), OGTT knowledge score is 4, 
8±1.1 (min:2) -max: 7) and Triple test knowledge score 
was 4.7±1.2 (min:2-max:7). 

When pregnant women were questioned why they did 
not have prenatal screening tests, the most common 

answer for all screening tests was, "I don't think the test 
is necessary." The second most common reason for not 
having the dual screening test (32.8%) and detailed 
ultrasound (30.6%) was because they missed the test. 
For the OGTT, the second most common reason for not 
having it done was because they heard from the media 
that the test was harmful. The reasons for not having a 
prenatal screening test are shown in Table 5. 

Table 5. Reasons for not having a prenatal screening test. 

     

 Double test 
(not take 

n=64) 

Triple test 
(not take 

n=101) 

Detailed 
ultrasonography 
(not take n=49) 

OGTT 
(not take 

n=161)  
Reason for not taking the test n (%) n (%) n (%) n (%) 
Don't think it's unnecessary 31 (48.4) 67 (66.3) 27 (55.1) 96 (59.6) 
Do not hear from the media that it is harmful. 2 (3.1) 1 (0.9) 3 (6,1) 48 (29.8) 
Not recommended by my doctor. 5 (7.8) 23 (22.7) 6 (12.2) 24 (14.9) 
Don't miss your time 21 (32.8) 14 (13.8) 15 (30.6) 24 (14.9) 
Fear of bad outcomes. 4 (6.2) 5 (4.9) 1 (2.0) 10 (6.2) 
My spouse/family elders do not allow me to take 
the test. 

0 (0) 1 (0.9) 0 (0) 8 (5.1) 

Don't think that the test will harm my baby. 2 (3.1) 2 (1.8) 2 (4.0) 19 (11.8) 
 

Age (p=0.137), education level (p=0.552), place of 
residence (p=0.285), income level (p=0.410), smoking 
status (p=0.253), working group (p=0.463), being a 
consanguineous marriage (p=0.501), presence of 
chronic disease in the mother (p=0.423), previous 
pregnancy loss (p=0.492), the institution of follow-up 
(p=0.330) did not have a significant effect on the fact 

that the pregnant women had double and triple 
screening. Having a double  test (p=0.005) and triple 
screening test(p<0.001), regular check-ups(p=0.001), 
and high double-triple test knowledge scores had a 
significant effect. Table 6 shows the factors affecting 
pregnant women's double and triple screening. 

 

 

 

Having the prenatal 
screening test 

Having information from 
an Obstetrician 

p Having information from FP p 

Yes No Yes No 

Double test 129 
(67.9%) 

61 (32.1%) <0.001 49 (25.8%) 141 (74.2%) 0.065 

Triple test 108 
(70.6%) 

45 (29.4%) <0.001 45 (29.4%) 108 (70.6%) 0.001 

Detailed 
ultrasonography 

142 
(69.3%) 

63 (30.7%) 0.003 66 (32.2%) 139 (67.8%) 0.001 

OGTT 65 (69.9%) 28 (30.1%) <0.001 36 (38.7%) 57 (61.3%) 0.159  
FP: Family Physician, OGTT: Oral Glucose Tolerance Test. Chi-square test was used for analysis 
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Table 6. Factors affecting the double and triple screening of pregnant women 

 
Had the double and 

triple test 
Not had the double 

and triple test 
p 

Regular visits to checkups* n (%) n (%)  

Yes 114 (57.0) 86 (43.0) 0.001 

No 17 (31.5) 37 (68.5) 

Double test knowledge score(M±SD)** 5.2±1.2 4.7±1.4 0.005 

Triple test knowledge score(M±SD)** 5.1±1.1 4.4±1.3 <0.001 

 

Amniocentesis was recommended for 3.5% (n=9) of 
pregnant women according to prenatal test results. 
However, none of these pregnant women had 
undergone amniocentesis. Would you continue the 
pregnancy if there is any abnormality in your test 
results? 2.4% (n=6) of the pregnant women said they 

thought of terminating their pregnancy, and 68.1% 
(n=173) of them thought of continuing the pregnancy. 
29.5% (n=75) answered that they cannot decide on this 
issue. 

Discussion 

In our study, we aimed to evaluate the awareness of 
women who came for pregnancy follow-up in a tertiary 
hospital about prenatal tests and the factors affecting 
their decision to have them. 
Routine prenatal testing is recommended as a part of 
prenatal care for all pregnant women in Turkey. Nacar 
et al. reported that 76.9% of pregnant women had at 
least one prenatal screening test 7. In a different study 
conducted in Turkey, a vast % of pregnant women, 
72.5%, approached all screening tests positively 6. In 
our study, the rate of pregnant women with any 
prenatal screening test was 85.8%. It was thought that 
the fact that most patients (80.4%) had follow-ups at 
the state hospital or university hospital level affected 
this issue. 
Within the scope of prenatal screening tests, the 
double test is offered between 11-14 weeks in the 
current practice. In the study by Seven et al., 36.1% of 
the pregnant women had either a double or a triple test 
8. In their research, Bilgin et al. found the double and 
triple difficulties rate as 41% 10. This rate is similar in 
different studies in our country 9, 11. In our study, the 
rate of those with double and triple tests (51%) was 
higher than in similar studies. This may be because the 
research was conducted in a university hospital, and 
the awareness of Turkish women increased compared 
to previous years 12. 
In our study, the most common test performed by 
pregnant women was a detailed USG and double 
screening test. This may be because they are the best-
known screening tests. The results are similar to the 
literature 9,13. 
Sociocultural and ethical-moral systems may determine 
the decision to have prenatal testing. However, 
providing antenatal counseling has a crucial role in 
guiding decisions based on the level of knowledge 14. 

Therefore, pretest counseling is essential in antenatal 
care to ensure women understand the limitations and 
advantages of prenatal testing, whether they want to 
learn about their fetuses, and what actions to take in 
the event of an adverse  
outcome 15.  In our study, the knowledge level of the 
pregnant women and the counseling from the 
obstetrician positively affected their having these tests. 
A different study found that most women received 
information about prenatal tests, and getting 
information from an obstetrician most encouraged 
them to have the trial 16. This is consistent with our 
study. 
According to the literature, genetic abnormalities and 
previous miscarriages encourage pregnant women to 
undergo prenatal testing 8, 16, 17,18. In our study, age, 
consanguineous marriage, and last pregnancy loss did 
not affect the fact that pregnant women had double 
and triple screening tests. This may be due to the 
absence of pregnant women with an anomaly in our 
study. 
In Turkey, it is recommended to screen for gestational 
diabetes between the 24th and 28th weeks of 
pregnancy 4. The rate of OGTT in pregnant women in 
our study was lower than in other tests. When the 
reasons for not having the difficulty were questioned, 
the second most common reason was hearing from the 
media that the test was harmful. Knowledge level 
about OGTT was also lower than on other tests. 
Unfortunately, this situation is similar in many studies 
conducted in Turkey 6, 19, 20. The uncontrolled 
statements about diabetes screening during pregnancy 
in the Turkish media, especially in recent years, affect 
this situation. 
In Islamic beliefs, there are several legitimate reasons 
for terminating a pregnancy. The most important 
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reason, and for some Muslim jurists the only reason, is 
that the mother's health is in danger, and the ongoing 
pregnancy can even bring about maternal death. We 
did not question religious beliefs in our research. 
Turkey is a country with a 98% Muslim population. In 
our study, amniocentesis was recommended for 3.5% 
of pregnant women, according to the results of 
prenatal tests. But none of these pregnant women had 
undergone amniocentesis. In the case of fetal anomaly, 
only 2.4% of the women thought of terminating the 
pregnancy, and most continued the pregnancy. The 
study conducted by Kutlu et al.13 determined that the 
most common reason stated by pregnant women who 
did not want to have screening tests was "I find it 
unnecessary because I do not want to terminate my 
pregnancy." The most common reason why pregnant 
women did not have all the tests in our study was that 
they thought they were unnecessary. This may be 
because they believe the test result will not affect their 
decision about the continuation of the pregnancy due 
to their religious beliefs. This situation is similar to the 
effects of studies on Muslim women's approaches in 
different countries in the literature 21,23. 
 Pregnant women and their spouses should be 
informed about prenatal screening by all health 
professionals, especially obstetricians and family 
physicians, and correct counseling should be provided 
24. Although the awareness of pregnant women about 
prenatal tests is increasing in Turkey, it is still 
insufficient. It should also be explained that these tests 
are only screening tests and only identify risks. 
Pregnant women who are given accurate information 
and make conscious decisions have a more positive 
approach to tests 25. 
 

Conclusion 

As a result, our study determined that the level of 
knowledge and the guidance of physicians were very 
influential in testing. In particular, the media can be 
used as an effective tool in providing accurate 
information about OGTT. Most pregnant women 
thought of continuing their pregnancy even with 
negative test results. As prenatal genetic screening and 
testing are optional services, healthcare professionals 
need to provide women with the necessary education 
about screening and diagnostic testing to enable them 
to make informed decisions. 

 

Limitations 

Our research was conducted in a single center and a 3rd 
level hospital. Results cannot be generalized. More 
qualitative studies are needed to evaluate the reasons 
for having and not having screening tests. In addition, 
the researchers created questions measuring the level 
of knowledge through a literature review, which is not 
a valid questionnaire. 
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The aim of the study is to screen for Type 2 Diabetes Mellitus (DM), to determine the risk of DM and to evaluate 
the factors affecting it. It is a descriptive study. The population of the research consisted of people over the age 
of 18 living in Sivas who were not diagnosed with diabetes. The sample of the research consisted of individuals 
over the age of 18 who did not have diabetes and participated in the event, which was organized as part of the 
14 November 2022 “World Diabetes Day” event, which continued between 08.00-17.00. In order to reach the 
universe, a stand was set up in the city center in the square where the people are concentrated. Capillary blood 
glucose measurement, a questionnaire including height, weight, demographic characteristics and Finnish 
Diabetes Risk Questionnaire (FINDRISK) were applied to the patients. FINDRISK consists of 8 questions. It 
determines an individual's risk of developing diabetes in the next ten years. Results are shown as frequencies, 
mean±standard deviation. Pearson correlation analysis, Student-T test and One way ANOVA test were applied. 
P<0.05 was considered significant at the 95% confidence interval.78.2% (n=560) of 716 participants were male 
and 21.8% (n=156) were female. 74.2%(n=531) of them were married. 39.5% (n=283) of them were primary 
school graduates. 30.2%(n=216) of them were working in any job. 30.9% (n=221) were smokers. 42.5% (n=304) 
had a chronic disease other than DM. Age groups; 25.8%(n=185) were under 45 years old, 17.7%(n=127) were  
45-54 years old, 28.9%(n=207) were 55-64 years old, 27.5% (n=n= 197) of them were over 64 years old. The mean 
body mass index (BMI) of 684 people who accepted the height-weight measurement was 27.5±4.5. Capillary 
blood glucose mean of the participants was 130.9±57.0 (min:51-max:494). The mean FINDRISK score was 11.1 ± 
5.68 (min:0-max:26). Participants' FINDRISK scores; 20.9% (143) were found to be high and 6.7% (46) were found 
to be very high. A weakly significant positive correlation was found between FINDRISK score and capillary blood 
glucose levels (p<0.001; r=0.244). A significant difference was found between the diabetes risk status of the 
participants and their marital status, education status, employment status, and presence of chronic disease 
(respectively; p<0.001; 0.004; 0.001; <0.001). The rate of diabetes was higher in married people than in single 
people, those who did not work than those who worked, and those who had additional chronic diseases than 
those without. FINDRISK scores were found to be higher than different studies in the literature in the study 
conducted with population screening. Early identification of groups at high risk of diabetes will reduce the 
disease and burden of diabetes. At this stage, it will be advantageous to use easy-to-apply and inexpensive 
scanning methods such as FINDRISK. 
 
Keywords: Diabetes mellitus, screening, FINDRISK, diabetes risk, score 
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ÖZ 
Çalışmanın amacı Tip 2 Diyabetes Mellitus (DM) taraması yapmak, DM riskini belirlemek ve etkileyen faktörleri 
değerlendirmektir. Bu çalışma tanımlayıcı bir çalışmadır. Araştırmanın evreni, Sivas'ta yaşayan 18 yaş üstü, 
diyabet tanısı konmamış kişilerden oluşturulmuştur. Araştırmanın örneklemini 14 Kasım 2022 “Dünya Diyabet 
Günü” etkinliği kapsamında düzenlenen ve 08.00-17.00 saatleri arasında devam eden etkinliğe katılan 18 yaş 
üstü, diyabet hastası olmayan bireyler oluşturmaktadır. Evrene ulaşmak için şehir merkezinde insanların 
yoğunlaştığı meydanda bir stant kuruldu. Hastalara kılcal kan şekeri ölçümü, boy, kilo, demografik özelliklerin yer 
aldığı anket ve Finlandiya Diyabet Risk Anketi (FINDRISK) uygulandı. FINDRISK 8 sorudan oluşmaktadır. Bir kişinin 
önümüzdeki on yıl içinde diyabet geliştirme riskini belirlemektedir. Sonuçlar sıklık, ortalama±standart sapma 
olarak gösterilmiştir. Pearson korelasyon analizi, Student-T testi ve One way ANOVA testi uygulandı. P<0.05, %95 
güven aralığında anlamlı kabul edildi. 716 katılımcının %78,2'si (n=560) erkek, %21,8'i (n=156) kadındı. Bunların 
%74,2'si (n=531) evlidir. Bunların %39,5'i (n=283) ilkokul mezunuydu. %30,2’si (n=216) herhangi bir işte 
çalışıyordu. %30,9'u (n=221) sigara içiyordu. %42,5'inin (n=304) DM dışında kronik bir hastalığı vardı. Yaş grupları; 
%25,8'i (n=185) 45 yaş altı, %17,7'si (n=127) 45-54 yaş arası, %28,9'u (n=207) 55-64 yaş arası, %27,5'i (n=n= 197) 
bunlardan 64 yaşın üzerindeydi. Boy-kilo ölçümünü kabul eden 684 kişinin ortalama vücut kitle indeksi (BMI) 
27,5±4,5 olarak belirlendi. Katılımcıların kapiller kan şekeri ortalaması 130,9±57,0 (min:51-maks:494) idi. 
Ortalama FINDRISK skoru 11,1±5,68 (min:0-maks:26) idi. Katılımcıların FINDRİSK puanları; %20,9'u (143) yüksek, 
%6,7'si (46) çok yüksek olarak bulunmuştur. FINDRISK skoru ile kapiller kan şekeri düzeyleri arasında pozitif yönde 
zayıf düzeyde anlamlı bir korelasyon bulundu (p<0,001; r=0,244). Katılımcıların diyabet risk durumları ile medeni 
durumları, eğitim durumları, çalışma durumları ve kronik hastalık varlığı arasında anlamlı farklılık bulunmuştur 
(sırasıyla; p<0,001; 0,004; 0,001; <0,001). Evlilerde diyabet görülme oranı bekarlara göre, çalışmayanlarda 
çalışanlara göre, ek kronik hastalığı olanlarda çalışmayanlara göre daha yüksekti. 
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http://creativecommons.org/licenses/by-nc/4.0/


Karahan et al. / Cumhuriyet Medical Journal, 45(3): 28-35,2023 

29 

Toplum taramasıyla yapılan çalışmada FINDRISK puanlarının literatürdeki farklı çalışmalara göre daha yüksek 
olduğu görüldü. Diyabet riski yüksek olan grupların erken belirlenmesi diyabet hastalığını ve yükünü azaltacaktır. 
Bu aşamada FINDRISK gibi uygulaması kolay ve ucuz tarama yöntemlerinin kullanılması avantajlı olacaktır. 
 
Anahtar sözcükler: Diyabetes Mellitus, tarama, FINDRISK, diyabet riski, puan 
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Introduction
  

Diabetes is a serious chronic disease that occurs as 
a result of insufficient insulin production or inability 
to use the produced insulin in the body, resulting in 
a long-term metabolic disorder. Diabetes affects an 
estimated 537 million adults aged 20 to 79 
worldwide. By 2030, 643 million people worldwide 
will have diabetes, and by 2045 this number will rise 
to 783 million 1. The main reasons for this are the 
increase in obesity and physical inactivity due to 
population growth, aging and lifestyle changes 
brought about by urbanization 2. The International 
Diabetes Federation (IDF-2021) reports that 10.5% 
of the adult population (20-79 years old) has 
diabetes, and almost half of them are not aware 
that they live with this condition 3. 

According to the TURDEP-II study data, 42% of the 
adult population in our country is diabetic or 
prediabetic 4.Similar to world data, awareness of 
diabetes is low in our country. It is known that the 
majority of diabetics are not aware of the disease, 
and this issue emerges as an important problem 5. 
In our country, this rate was expressed as 32%. Due 
to the low awareness of diabetes, individuals who 
have not yet been diagnosed with diabetes but have 
a high risk of diabetes should be identified. In this 
process, "risk screening" is of great importance in 
determining diabetes risk factors and catching 
diabetes at an early stage. Although the benefits 
and financial burden of community-based diabetes 
screening are discussed, it is emphasized that 
screening activities are important for raising public 
awareness 2. 

One of the risk questionnaires (eg FINDRISK, ADA 
risk questionnaire) developed to identify individuals 
at high risk for diabetes and prediabetes easily and 
cost-effectively can be used 4. Our aim in this study 
is to screen for Type 2 Diabetes Mellitus (DM) in the 
population and to determine the risk of developing 
DM within 10 years and to evaluate the factors 
affecting this situation. 

 

Material Method 

Study type 

This study is a descriptive cross-sectional study.  

Design: 

The population of the research consisted of 390,318 
people living in the center of Sivas. When the 
population is calculated in the 95% confidence 
interval according to the known sample calculation, 
the number of people to be reached was calculated 
as 384 people. In order to reach the universe in the 
research, a stand was set up in the city center in the 
square where the people are concentrated. The 
sample of the research consisted of individuals over 
the age of 18 who did not have diabetes and 
participated in the event, which was organized as 
part of the 14 November 2022 “World Diabetes 
Day” event, which continued between 08.00-17.00. 

Data collection tool:  

The sociodemographic questionnaire form 
prepared by the researchers was filled in by face-to-
face interview method after giving general 
information about diabetes to the participants. The 
age, gender, marital status, education level, 
occupation, smoking habits and exercise status of 
the individuals were recorded in this questionnaire. 
The Finnish Type 2 Diabetes Risk Assessment 
Questionnaire (FINDRISK) was used. FINDRISK; It 
consists of eight questions. It was developed by the 
Finnish Diabetes Association in 2003 as part of the 
Finnish Type 2 Diabetes Prevention Programme. 
FINDRISK can be easily used for this purpose in daily 
practice 6. It has been translated into Turkish by the 
Turkish Society of Endocrinology and Metabolism 
(TEMD) and is recommended for diabetes screening 
in our country 5. This test determines a person's risk 
of developing diabetes in the next ten years, thus 
identifying people with high risk levels. FINDRISK is 
a simple, easy and straightforward test. The weight 
of each question in the test is different. In FINDRISK, 
age, body mass index, waist circumference 
(evaluated differently in women and men), exercise 
status, frequency of consumption of vegetables and 
fruits, history of antihypertensive treatment, 



Karahan et al. / Cumhuriyet Medical Journal, 45(3):28-35,2023 

30 

history of hyperglycemia, and family history of 
diabetes are evaluated. The maximum possible 
score is 26. A score of 15 and above increases the 
risk. It is recommended that these individuals be 
screened for diabetes with advanced laboratory 
methods 7. 

After the questions were answered by the 
participants, the height, weight, waist 
circumference and blood glucose measurements of 
the individuals who accepted were made. Random 
capillary blood glucose measurement was 
performed during screening. Capillary whole blood 
sample was taken at any time of the day, without 
questioning the hunger status, with the same brand 
and model glucometer with international quality 
certificate. Plasma glucose was calculated from 
capillary blood according to the formula “Plasma 
glucose (mg/dl) = 0.102 + [19.295 x capillary blood 
glucose (mg/dl)/18]”. In the scans, the cut-off value 
was accepted as 140 mg/dl. Those who got 12 
points and above according to the FINDRISK score 
and those with random blood glucose ≥140 mg/dl 
regardless of the risk score were referred to a health 
institution for further examinations. 

Statistical methods used:  

The collected data were analyzed using SPSS 
(Statistical Package for Social Sciences) for Windows 
Version 25 package program. Normality analysis of 
numerical data was analyzed with the Shapiro-Wilk 
test. Descriptive statistical analyses of the data 
were first performed. Frequencies for categorical 
data and measures of central distribution (Mean ± 
Standard Deviation) for numerical data were 
calculated. Independent Samples test whether the 
means of normally distributed numerical data differ 
significantly between two independent groups; One 
way ANOVA test was used to analyze whether there 
was a significant difference between more than two 
independent groups. Post-hoc analysis of 
homogeneous variances was analyzed by 
Bonferroni test. Pearson correlation analysis was 
applied. Chi-square test was used to compare 
categorical data. P<0.05 was considered significant 
at 95% confidence interval.  

Permissions: 

Ethics committee approval for the study was 
obtained from Sivas Cumhuriyet University Clinical 
Research Ethics Committee (Approval 
date/number: 2022-06/05).  

Results 

Demographic data characteristics of the 
participants 

78.2% (n=560) of 716 people participating in the 

study were male and 21.8% (n=156) were female. 

74.2% (n=531) were married, 25.8 % (n=185) were 

single. Education levels 4.3 % (n=31) were illiterate, 

39.5 % (n=283) primary school, 11.0 % (n=79) 

secondary school, 26.4 % (n=189) high school, 

18.7% (n=) 134) was a university graduate. business 

situations; 30.2% (n=216) were working, 38.8% 

(n=278) were retired, 28.5% (n=204) were 

unemployed, and 2.5% (n=18) were students. 30.9% 

(n=221) were smokers. 42.5% (n=304) had a chronic 

disease other than DM. Age groups; 25.8 % (n=185) 

were under 45 years old, 17.7% (n=127) were 45-54 

years old, 28.9% (n=207) were 55-64 years old, 

27.5% (n= 197) of them were over 64 years old. 

Body mass index (BMI) values of 684 people who 

accepted the height-weight measurement; 1.8% 

(n=12) were underweight, 29.1% (n=199) were 

normal, 40.8% (n=279) were overweight, 22.8% 

(n=156) were mildly obese, 5.0% (n=34) were 

moderately obese 0.6% (n=4) were morbidly obese. 

The mean BMI of the participants was 27.5±4.5. The 

mean BMI of men was 27.3±4.5, while that of 

women was 27.9±5.5 (p=0.147). 

The calculated plasma glucose mean of the 

participants was 139.5±60.8 (min:54-max:494). 

12.1% (n=83) were 200 mg/dl and above. 87.9% 

(n=601 were 200 mg/dl and below. Mean capillary 

blood glucose was 130.9±57.0 (min:51-max:494). 

Medication use for high blood pressure in 69.7% of 

the participants (n=477). Diabetes was diagnosed 

in any family member in 44.2% (n=302). FINDRISK 

questionnaire data of the participants are shown in 

Table 1. 
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Table 1. Participants' FINDRISK survey data 

 n % 

Age   

<45 years 167 24.4 

45-54 years 126 18.4 

55-64 200 29.2 

>64 191 27.9 

BMI   

<25 kg/m2 214 31.3 

25-30 kg/m2 276 40.4 

>30 kg/m2 194 28.4 

Waist circumference measurement   

Female<80 cm / Male<94 cm 151 22.1 

Female 80-88 cm / Male 94-102 cm 156 22.8 

Female >88 cm / Male >102 cm 377 55.1 

How often do you consume vegetables and fruits?   

Every day 444 64.9 

Not everyday 240 35.1 

Do you mostly exercise at least 30 minutes a day?   

Yes 496 72.5 

No 187 27.5 

Have you ever used medication for high blood pressure or 

have you ever had high blood pressure? 

  

Yes 477 69.7 

No 207 30.3 

Have you been told by the doctor that your blood sugar is 
high or borderline? 

  

Yes 488 71.3 

No 196 28.7 

Has any of your family members been diagnosed with 

diabetes? 

  

No 382 55.8 

Yes, uncle, aunt, uncle, cousin or niece (Secondary 
nearby) 

71 10.4 

Yes, biological father, mother, sibling or child (First 
degree relative) 

231 33.8 

 

The mean FINDRISK score of the participants was 11.1 ± 5.68 (min:0-max:26). Participants' FINDRISK scores; 

23% (157) were low, 32% (219) mild, 17.4% (119) moderate, 20.9% (143) high, and 6.7% (46) very high. 

 

 

 

 

A weakly significant positive correlation was found between FINDRISK score and capillary blood glucose levels 

(p<0.001; r=0.244). FINDRISK average score; married, non-diabetic chronic disease, calculated Plasma 

glucose≥200 mg/dl was significantly higher. Comparison of FINDRISK results with various factors is shown in 

Table 2. 
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Table 2. Comparison of FINDRISK results with various factors 

 FINDRISK score mean p 

Total 11.1±5.6 - 

Gender 

Female 12.3±6.3 0.070 

Male 11.3±5.2 

Educational Status 

İlliterate 11.1±6.6 0.003* 

Primary school 11.7±5.5 

Middle school 10.6±5.1 

High school 11.6±6.1 

University 9.5±5.1 

Marital status 

Married 11.8±5.4 <0.001 

Single 9.0±5.9 

   

Smoking 

Yes 9.9±5.6 <0.001 

No 11.6±5.6 

 
Non-Diabetes Chronic Disease 

Present 13.8±5.5 <0.001 

Absent 9.1±4.8 

Calculated PG 
≥200 mg/dl 15.0±4.9 <0.001 
<200 mg/dl 11.0±5.4 

PG, plasma glucose; DM, diabetes mellitus 
*One way ANOVA test, Bonferoni Post Hoc analysis; Significant difference was found between 
university and primary school, university and high school. 
 

 

 

A significant difference was found between the diabetes risk status of the participants and their marital status, 

education status, employment status, and presence of chronic disease (respectively; p<0.001; 0.004; 0.001; 

<0.001). High and very high risk rate was more common in married (31.6%) than single (16.1%). 16% of those 

with university or higher education were in the high and very high risk group. This rate is lower than other 

education categories. The diabetes risk of unemployed (31%) was significantly higher than that of working 

(19.7%). Those with additional chronic diseases other than diabetes (46.3%) had a higher and very high risk 

compared to those without (14.1%) (Table 3). 
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Table 3. Sociodemographic characteristics of the participants by diabetes risk status 

Sociodemographic 

characteristics  

Low and 

mild risk  

Moderate 

risk  

High and very 

high risk 

 

 n % n % n % p 

Gender        

Female 72 49.7 24 16.6 49 33.8 0,170 

Male 304 56.4 95 17.6 140 26 

Marital status        

Married 257 50.4 92 18 161 31.6 <0.001 

Single 119 68.4 27 15.5 28 16.1 

Educational status        

Primary education 205 54.2 97 17.7 106 28 0,004 

High school 90 51.4 23 13.1 62 35.4 

University and above 81 61.8 29 22.1 21 16 

Working status        

Worker 115 56.7 48 23.6 40 19.7    0.001 

Inoperative 261 54.3 30 15.4 149 31 

Smoking        

Yes 127 60.2 35 16.6 49 23.2 0,152 

No 249 52.6 84 17.8 140 29.6 

Non-Diabetes Chronic 

Disease 

       

Present 101 35.2 53 18.5 133 46.3 <0.001 

Absent 275 69.3 66 16.6 56 14.1 

 

Discussion 

DM is a chronic disease with an increasing 
incidence. It has become one of the most important 
public health problems with the increase in life 
expectancy and obesity in the world and in our 
country 8. However, unfortunately, awareness of 
diabetes is low in our society. We carried out a 
diabetes screening in Sivas to raise awareness 
within the scope of World Diabetes Day. The 
findings were discussed by comparing them with 
the data in the literature. 

Although there are different methods to identify 
people at high risk of diabetes, there is no 
established practice in routine practice yet. In this 
study, participants' diabetes risk levels and related 
factors were evaluated using FINDRISK, and high-
risk individuals were referred for a definitive 
diagnosis. In our research, 23% of the participants 
were found to be low risk, 32% mild, 17.4% 
moderate, 20.9% high, and 6.7% very high risk. In 
the population-based study conducted by Çevik et 
al., 37.5% of the participants had an increased risk 
(high, very high risk) 9. In the study of Kutlu et al., 

the increased risk was found to be 15.5% 10. Our 
results were similar to the literature. 

In the study of Coşansu et al., the FINDRISK mean 
score of the participants was 7.46 11. In different 
studies, similar results were obtained with average 
scores 12,13. In a study conducted in Greece using 
FINDRISK, the mean risk score was found to be 
13.1±4.9 (14). The mean FINDRISK score of our 
study was 11.1±5.68. Similar to the study of 
Makrilakis et al., 57.1% of the participants in our 
study were 55 years or older 14. The difference 
between the high-risk scores may be due to the high 
average age of the participants. 

Our study's mean FINDRISK score was 12.3±6.3 for 
women and 11.3±5.2 for men. In different studies in 
the literature, women had a higher risk score, 
similar to our study 10,11,15. 

In our study, there was a significant positive 
correlation between FINDRISK score and capillary 
blood glucose levels. FINDRISK average score; 
married, non-diabetic chronic disease, calculated 
PG ≥200 mg/dl was significantly higher. This 
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situation was similar in different studies in the 
literature 10,16. 

When the relationship between diabetes risk and 
smoking habit was examined, no significant 
relationship was found. Similar to our results, 
different studies conducted in Turkey did not find a 
significant relationship between smoking and 
FINDRISK score 10,17. 

In their study, Väätäinen et al. found a significantly 
higher risk of diabetes in individuals who did not 
work, similar to our findings 16. This may be due to 
the high average age of the unemployed population 
and the lack of physical activity. 

Studies have shown that the prevalence of 
hypertension is 2 times higher in those with a high 
risk of diabetes compared to those with a low risk 
18. Many studies have also found that systolic and 
diastolic blood pressure are positively correlated 
with diabetes risk 10,19,20. In our study, the calculated 
PG mean of the participants was 139.5±60.8. This 
value was higher than other similar studies. 
Consistent with the literature, this may be 
supported by the fact that the majority of the 
participants had a history of high blood pressure. 

Obesity is one of the most important risk factors for 
diabetes. In different studies in the literature, as 
body mass index increases, diabetes risk and 
incidence also increase 20,21. In our study, 30% were 
of normal weight, while the remainder were 
overweight or obese. The participants' calculated 
plasma glucose mean and FINDRISK mean score 
were higher than in other population-based studies. 
We think that this may be due to the fact that the 
majority of the participants in our study had a body 
mass index above the average. 

Our most important limitation is the inability to 
generalize the results, since our research was 
conducted in a single city and in one day. 

In conclusion, diabetes is a chronic disease that is 
increasing in prevalence in our country and in the 
world and can cause many different complications. 
Early identification of people at high risk of diabetes 
is extremely important to combat diabetes and its 
consequences. In this regard, health professionals 
need to conduct community-based studies with 
broad participation. The most important limitation 
of our research is that it was conducted in a single 
province. Especially primary care plays an important 
role in increasing the awareness of diabetes in 
society and minimizing diabetes risk factors. Early 
identification of risky groups and immediate 
intervention will reduce the disease burden and 
financial burden of diabetes. At this stage, using 

easy-to-apply and inexpensive scanning methods 
such as FINDRISK will be advantageous. 
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Along with technological innovations in the world, the health industry has also developed and entered the digital 
transformation process. This study was designed as a descriptive study aiming to determine the awareness of 
midwifery students on Industry 4.0.  
The population of the study consisted of students of the midwifery department of a university. The minimum 
sample size was calculated in G*power 3.1.9 program. Accordingly, the number of samples to be included in the 
study for 95% statistical power 0.05 margin of error was determined as 210. The study was completed with 257 
midwifery students, taking possible losses into account. Personal Information Form and Industry 4.0 Conceptual 
Awareness Scale were used as data collection tools.  
The average age of the students in the study was 21.22 ± 1.84 years, 31.9% of the students were 2nd-year 
students in the Department of Midwifery, 52.9% of the students had their own computers, 100% of them used 
smartphones, and 60.7% used computers. The average score of the students on the scale was 89.98 ± 30.5, and 
it was determined that the students' Industry 4.0 Conceptual Awareness was at a medium level according to the 
score obtained from the scale. When the relationship between the place where the students stayed and the 
scores obtained from the scale was examined, it was determined that there was a significant difference between 
the scores obtained from the scale of the students staying in the state dormitory and the students staying in the 
private dormitory (p < 0.05). 
In the study, it was determined that the midwifery department students' Industry 4.0 Conceptual Awareness 
levels were at a moderate level, and the place of residence positively affected the level of awareness of this 
concept.  
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ÖZ 
Dünyada teknolojik yeniliklerle birlikte sağlık endüstrisi de gelişim göstermiş ve dijital dönüşüm sürecine 
girilmiştir. Bu araştırma ebelik bölümü öğrencilerinin endüstri 4.0 farkındalıklarını belirlemeyi amaçlayan 
tanımlayıcı nitelikte tasarlanmıştır.  
Araştırmanın evrenini bir üniversitenin ebelik bölümü öğrencileri oluşturmaktadır. Minimum örneklem sayısı 
G*power 3.1.9 programında hesaplanmıştır. Buna göre %95 istatistiksel güç 0.05 hata payı için araştırmaya dahil 
edilmesi gereken örneklem sayısı 210 olarak belirlenmiştir. Araştırmada olası kayıplarda göz önünde 
bulundurularak 257 ebelik öğrencisi ile tamamlanmıştır. Araştırmada veri toplama aracı olarak Kişisel Bilgi Formu 
ve Endüstri 4.0 Kavramsal Farkındalık Ölçeği kullanılmıştır.  
Araştırmada öğrencilerin yaş ortalaması 21.22±1.84 yıl olup, öğrencilerin %31.9’u Ebelik bölümü 2.sınıf 
öğrencisidir. %52.9’unun kendine ait bilgisayarı olup, %100’ü akıllı telefon, %60.7’si bilgisayar kullanmaktadır. 
Öğrencilerin ölçekten aldığı puan ortalaması 89.98 ± 30.5 olup, ölçekten alınan puana göre öğrencilerin Endüstri 
4.0 Kavramsal Farkındalıklarının orta düzeyde olduğu belirlenmiştir. Öğrencilerin kaldığı yer ve ölçekten alınan 
puanlar arasındaki ilişki incelendiğinde devlet yurdunda kalan öğrenciler ile özel yurtta kalan öğrencilerin 
ölçekten alınan puanlar arasında anlamlı fark olduğu belirlenmiştir (p< 0.05).  
Araştırmada ebelik bölümü öğrencilerin Endüstri 4.0 Kavramsal Farkındalık Düzeylerinin orta derecede olduğu 
ve yaşanılan yerin bu kavrama ilişkin farkındalık düzeyini olumlu yönde etkilediği belirlenmiştir.  
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Introduction 

Automation and digitalization in production 
systems have rapidly developed computer 
technologies. With this development, Industry 4.0 
has taken its place in our lives by focusing on 
technology with the spread of production robots 
and internet infrastructure 1-3. This concept is a 
revolution based on the adoption of information 
technology-based production method and 
applications 4. The health industry has also 
developed with technological innovations in the 
world. Today, the need for health services has 
increased with the increase in the average life 
expectancy. Along with this need, problems such as 
increasing population, epidemics, pandemics, and 
limited resources force the health system. The 
health system should fulfill its function in the best 
way by eliminating or minimizing these problems. In 
this process, the digital transformation process in 
health has been entered by leaving traditional 
methods aside, keeping up with the developing 
technology, and producing solutions to problems 
with the help of technology 5, 6. In particular, the 
recent COVID-19 pandemic has led to a significant 
loss of human life worldwide and has greatly 
affected healthcare services. Industry 4.0 
technologies have created effective supply chain 
management to meet customized demands in 
healthcare 7. Industry 4.0 has the potential to meet 
customized requirements during COVID-19-related 
emergency crises, and an Industry 4.0-based 
approach was successfully utilized during the 
COVID-19 pandemic 8, 9. Furthermore, the Internet 
of Things, artificial intelligence, big data analytics, 
and 3D printing have been used extensively to 
combat the COVID-19 pandemic 7. 
 
The global health sector continues to grow rapidly, 
and Industry 4.0 is one of the fastest-growing 
sectors 10. These developments in Industry 4.0 have 
positively affected Health 4.0, and digital 
transformation has also taken place in health. With 
Health 4.0, people's life expectancy has been 
extended with improvements in the treatment and 
diagnosis of diseases 11. In addition, a vision of a 
personalized, patient-centered approach, 
preventive, sensitive, widespread, and participatory 
healthcare services has emerged 11, 12. In the 
hospitals of the future, an efficient process will be 
measured not by the number of beds but by the 
correct use of technology. Hospitals will create their 
own future by developing technological digital 
investments 12. Now, thanks to the digital 
transformations brought by Industry 4.0, new 
concepts have started to emerge in Health 4.0. 
Examples of these concepts include 5G, cloud, 

robotics, artificial intelligence, the Internet of 
Things, quantum computers, virtual reality, and big 
data 5. 
Industry 4.0 is now widely used in the field of 
healthcare and education 13, 14. As a result of a study, 
it was observed that the virtual reality simulation 
developed had positive effects on students' 
newborn care skills satisfaction levels and increased 
their sense of self-confidence 15. In a study 
conducted on health education, A virtual field 
experience training program accompanied by 
simulation was implemented for midwifery 
department students who could not complete 
clinical practice during the pandemic period. With 
the application, an education model that will 
contribute to the provision of reliable and 
sustainable health services has been developed 16. 
In a study, a model with an Artificial Neural Network 
(ANN) algorithm was used to identify problems that 
may occur during pregnancy at an early stage 
through remote pregnancy monitoring. With this 
model, some parameters were scored according to 
the determined criteria to describe the symptoms 
during pregnancy. These criteria include last 
menstrual date, nausea-vomiting, craving, appetite, 
body mass index, breast tenderness, urination-
defecation pattern, pulse, blood pressure, body 
temperature, vaginal bleeding, and psychosocial 
status. In the study examining the effectiveness of 
the model, the medical records of 172 people were 
examined. According to the results of the study, the 
ANN-based model can be used to identify problems 
during pregnancy with an accuracy of around 78% 
17. As seen in these studies in the literature, 
midwives in many parts of the healthcare field also 
need to have knowledge about Industry 4.0 and its 
developmental process. In addition, it is necessary 
to determine the awareness level of midwives to 
keep up with this process. Thus, this study was 
conducted to determine the awareness of student 
midwives about Industry 4.0. 
 
Research Questions 
1.What is the level of Industry 4.0 awareness of 
midwifery students? 
2.Is there a difference between the 
sociodemographic characteristics of midwifery 
students and their Industry 4.0 Awareness Levels? 

Material Method 

Population and Sample of the Research 
The population of the study consisted of N=368 
students enrolled in Tokat Gaziosmanpaşa 
University, Faculty of Health Sciences, Department 
of Midwifery. The minimum sample size was 
calculated in G*power 3.1.9 program. Accordingly, 
the number of samples that should be included in 
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the study for 95% statistical power 0.05 margin of 
error was calculated as 210. The study was 
completed with 257 midwifery students, taking into 
account possible losses. 
 
Inclusion criteria: Between the dates of the study, 
students enrolled in Tokat Gaziosmanpaşa 
University, Faculty of Health Sciences, Department 
of Midwifery, continuing formal education and 
volunteering to participate in the study were 
included. 
 
Dependent variables: Scores from the Industry 4.0 
Awareness Scale 
 
Independent variables: Socio-demographic 
characteristics of students 
 
Data Collection 
The implementation of the study was carried out 
between May 16, 2022, and June 20, 2022. The 
questionnaires were uploaded to 
https://docs.google.com/forms/, and the link 
address was delivered online via WhatsApp to the 
students of Tokat Gaziosmanpaşa University Faculty 
of Health Sciences, Department of Midwifery. An 
informed consent page was presented on the 
introduction page of the questionnaire, and the 
students who accepted continued the survey. 
 
Data Collection Tools 
"Socio-demographic Information Form" and 
"Industry 4.0 Conceptual Awareness Scale" were 
used to collect the data. 
 
Sociodemographic Data Form 
The form was developed in line with the literature 
to determine the socio-demographic characteristics 
of the students 18, 19. 
 
Industry 4.0 Conceptual Awareness Scale  
The Industry 4.0 Conceptual Awareness Scale is a 
39-item, one-dimensional scale developed by 
Dogan and Baloglu (2020). The Cronbach's Alpha 
coefficient of the scale was found to be 0.96. 
Participants indicate their level of awareness for 
the scale on a 5-item Likert scale as "none=1, 
little=2, medium=3, very=4 and full=5". The lowest 
score is 39, and the highest score is 195. As the 
scores obtained from the scale increase, the 
awareness level of the participants increases 18. 
The Cronbach Alpha coefficient of the original scale 
was 0.96, and the Cronbach Alpha coefficient was 
0.98 in this study.  
 
 
 

Analysis of Data 
The data obtained from the study were evaluated 
in SPSS (Statistical Package for Social Sciences) 22.0 
package program. Descriptive analyses (number, 
percentage, mean, standard deviation, minimum, 
and maximum) were used in the evaluation of the 
data. In the study, p<0.05 was accepted as the 
significance limit. Parametric tests were used when 
the data conformed to the normal distribution, and 
nonparametric tests were used when the data did 
not conform. Descriptive statistical methods such 
as frequency, percentage, mean, and standard 
deviation were used to evaluate the study data. 
 
Ethics Committee Approval  
To conduct the research, the necessary permission 
was obtained from the Tokat Faculty of Health 
Sciences, and ethics committee approval (No. 
158991, session no. 09, decision no. 44) was 
obtained from Tokat Gaziosmanpaşa University 
Social and Human Sciences Research Ethics 
Committee. Before the participants started to fill 
out the questionnaire form, an informed consent 
form section explaining the purpose of the research 
was added and asked for approval. In this way, 
informed consent was obtained from the 
individuals. 

Results 

The findings of the research, which aim to 
determine the industry 4.0 awareness of midwifery 
students, are given in this section. The average age 
of students participating in the study was 
21.22±1.84 (min=18, max=29) years. 31.9% of the 
students were 2nd-year students in the Department 
of Midwifery. The mean grade point average of the 
students, according to the quadratic system, was 
3.27±1.96 (min=1.50, max=3.40). 62.6% of the 
students graduated from Anatolian high school, and 
66.5% are currently staying in a state dormitory. 
52.9% of the students have their own computers, 
100% use smartphones, and 60.7% use computers. 
Results showed that 92.6% of the students had 
access to the internet where they lived. The time 
students spent on the internet was 5.23±2.89 
(min=1, max=24) hours. 72.4% of the students did 
not use wearable technology, and 43.2% used 
media sharing and instant messaging applications 
(Table 1). 
The relationship between some characteristics of 
the students and the scores obtained from the scale 
was analyzed. This information is given in Table 2. 
There was no significant correlation between the 
students' grades, high school graduated from, 
owning a computer, using a computer, internet 
access at the place of residence, using wearable 
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technology, social media accounts used, grouped 
grade point averages, and the scores obtained from 
the scale (p> 0.05). When the relationship between 
the place where the students stayed and the scores 
obtained from the scale was examined, it was 
determined that there was a significant difference 
between the scores obtained from the scale by 
students staying in public dormitories and students 
staying in private dormitories (p< 0.05). When the 
source of the difference was examined through 
post-hoc analysis, it was determined that it was 
between students living in private dormitories and 
students living in public dormitories. Accordingly, it 
was determined that the scores obtained from the 

scale by students living in private dormitories were 
statistically higher (Table 2). 
The average score of the students on the scale is 
89.98 ± 30.5 (min=39, max=195). According to the 
score obtained from the scale, it was determined 
that the students' Industry 4.0 conceptual 
awareness was at a medium level.  
 

 

 

 

Table 1. Descriptive statistics for some characteristics 
 

Characteristics Avg.±SS* ( min-max) 

Age  21.22±1.84 (18-29) 
Time spent on the internet  5.23±2.89 (1-24) 
Average grade  3.27±1.96 (1.50-3.40) 
 n % 
Year 
1.year 
2.year 
3.year 
4.year 

 
52 
82 
65 
58 

 
20.2 
31.9 
25.3 
22.6 

Students' last high school graduated from 

Regular High School 
Vocational and Technical Anatolian High Schools  
Anatolian High School 
Science High School 
Other 

 
26 
35 

161 
23 
12 

 
10.1 
13.6 
62.6 

9 
4.7 

Student's residence 

Public Dormitory 
With Family  
Student House  
Private Dormitory 

 
171 
48 
24 
14 

 
66.5 
18.7 
9.4 
5.4 

Owns a computer 
Yes  
No  

 
121 
136 

 
47.1 
52.9 

Uses a smartphone 
Yes 
No 

 
257 

0 

 
100 

0 
Uses a computer 
Yes  
No 

 
156 
101 

 
60.7 
39.3 

Internet access at the place of residence 
Yes  
No 

 
238 
19 

 
92.6 
7.4 

Uses wearable technology 
Yes  
No 

 
71 

186 

 
27.6 
72.4 

Social media accounts used  
Media sharing (tiktok, instagram, snapchat, youtube) 
Instant messaging (whatsapp, telegram, signal) 
Social media (twitter, facebook, linkedin) 
Media sharing and social media 
Media sharing and instant messaging 

 
104 

5 
6 

111 
31 

 
40.5 
1.9 
2.3 

43.2 
12.1 

Total  257 100 
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Table 2. The relationship between some variables and the scores obtained from the scale  
 

Characteristics  Total points Test value 

Year 
1.year 
2.year 
3.year 
4.year 

 
87.03±24.5 
87.24±30.7 
92.29±29.0 
93.91±36.1 

 
 

F:0.825 
p:0.481 

Students' last high school graduated from 

Regular High School 
Vocational and Technical Anatolian High Schools  
Anatolian High School 
Science High School 
Other 

 
100.80±27.9 
90.91±31.7 
87.36±32.2 

88.26±30.37 
102.33±30.3 

 
 

F:1.650 
p:0.162 

Student's residence 

Public Dormitory 
With Family  
Student House  
Private Dormitory 

 
85.12±29.3a 

96.50±31.7 
100.54±25.8 
108.85±34.8a 

 
F:5.154 
p:0.02 

Owns a computer 
Yes  
No  

 
90.77±31.6 
89.27±29.5 

 
t:0.392 
p:0.455 

Uses a computer 
Yes  
No 

 
92.21±31.1 
86.54±29.2 

 

 
t:1.457 
p:0.314 

Internet access at the place of residence 
Yes  
No 

 
89.45±30.4 
96.63±31.1 

 
U:1993.5 
p:0.391 

Uses wearable technology 
Yes  
No 

 
94.70±30.4 
88.18±30.4 

 
F:0.15 

p:0.902 
Social media accounts used  
Media sharing (tiktok, instagram, snapchat, youtube) 
Instant messaging (whatsapp, telegram, signal) 
Social media (twitter, facebook, linkedin) 
Media sharing and social media 
Media sharing and instant messaging 

 
91.25±28.6 
87.00±33.2 
84.50±36.1 
87.88±32.4 
94.80±29.1 

 

 
 

KW:2.292 
p:0.682 

Grouped grade point average 
2.50 and below 
Between 2.50 and 3.00 
Between 3.00 and 4.00  

 
79.14±31.8 
89.75±26.8 
90.37±31.1 

 
KW:0.459 
p:0.633 

F:ONE WAY ANOVA, t:independent t test, KW: Kruskal Wallis, U: Mann-Whitney U 
a: There is a significant difference between variables with the same letter within the group. 
 
Table 3. Scale total mean score and Cronbach Alpha coefficient 
 

Scale total mean score Cronbach Alpha coefficient 

89.98 ± 30.5(min=39,max=193) 0.98 

  
Discussion 

This study aimed to determine the level of Industry 
4.0 conceptual awareness of midwifery students. 
According to the result obtained in the research, it 
was determined that the Industry 4.0 Conceptual 
Awareness level of 247 students in the sample 
group was at a medium level. When the literature 
was examined, no research was found to 

determine the Industry 4.0 conceptual awareness 
levels of students studying in Health Sciences. 
Dogan and Baloglu (2020) concluded that the 
Industry 4.0 conceptual awareness levels of 
Engineering and FEAS students were at a medium 
level 19. However, the average score obtained from 
the scale was found to be higher than in this study. 
The reason for this is thought to be that students 
in these fields are intertwined with the concept of 



Kılıç Doğan et al. / Cumhuriyet Medical Journal, 45(3): 36-43,2023 

41 

 

Industry 4.0 within the scope of the courses they 
take. Kaygisiz and Sipahi (2019) conducted a study 
to examine the Relationship Between Individual 
Innovation and Industry 4.0 Knowledge Levels of 
Generation Y University Students; when we look at 
the sources where the students participating in the 
research obtained information about Industry 4.0, 
it was done through a course subject and websites 
20. Isa et al. (2021) concluded that students in 
Malaysia have low levels of perception and 
knowledge about Industry 4.0. However, it was 
observed that students were willing to improve 
their knowledge and skills related to Industry 4.0 21. 
Tinmaz and Hwa Lew (2019), in a study conducted 
with university students in South Korea, found that 
the participants were not very aware of Industry 
4.0 22. According to the findings obtained from 
these studies, it is clear that changes are inevitable 
in higher education institutions in parallel with the 
development of Industry 4.0 technologies. 
 
In the study, no significant relationship was found 
between the grade of the students and the scores 
obtained from the scale (p> 0.05). However, it was 
determined that the score obtained from the scale 
increased as the grade level increased. Dogan and 
Baloglu (2020) concluded that students' Industry 
4.0 conceptual awareness levels did not change 
significantly according to class level 19. Yelkikalkan 
et al. (2019) found that the perceived benefit levels 
and usage behaviors of the students regarding 
Industry 4.0 technologies showed a significant 
difference according to the classes they studied, 
while the perceived ease of use and intention to 
use did not show a significant difference according 
to the class they studied 3. Motyl et al. (2017) 
conducted a two-semester survey on 463 students 
at the University of Brscia, the University of 
Udinese, and the University of Cassino in Italy to 
determine the skills and expertise required for 
young engineers to be ready for Industry 4.0 and 
found that 'as the students' grade increases, their 
conceptual awareness levels also increase' 23. It is 
thought that the increase in their awareness of the 
concept of Industry 4.0 as the grade level increases 
creates awareness of this concept within the scope 
of the courses they take. 
 
Moreover, no significant relationship was found in 
the study between the social media accounts used 
by the students and the scores obtained from the 
scale (p> 0.05). Yarim and Celik (2020), in the study 
titled The Necessity and Role of the Teacher from 
the Student's Perspective in the Age of Industry 
4.0, when the findings related to the question "In 
which ways do you access the information you use 
in daily life?" are examined, it is seen that students 

mostly access the information they use in daily life 
from the internet (websites, blogs, search engines, 
educational sites, etc.) and virtual world (Twitter, 
Instagram, Facebook, etc.) 24. According to the 
research findings, teachers and schools, which 
were the most important sources of obtaining 
information in the past, have lost their former 
importance in accessing information. Students can 
now easily access information whenever they want 
through the internet. However, it is seen that they 
need support on how to use this information. In 
this context, today's teachers have a role in helping 
students process and use information instead of 
delivering it. 
 
Results showed that there was no significant 
relationship between the grouped grade point 
averages of the students and the scores obtained 
from the scale (p> 0.05). However, it was found 
that the score obtained from the scale increased as 
the grade point average increased, and the highest 
score from the scale was obtained by students with 
a GPA between 3-4. According to the results of 
Dogan and Baloglu's (2020) study, it was 
determined that the Industry 4.0 conceptual 
awareness levels of university students with a GPA 
between 3-4 were at a higher level compared to 
students in other grade ranges 19. 
 
When the relationship between the place where 
the students stayed and the scores obtained from 
the scale was examined, it was determined that 
there was a significant difference between the 
scores obtained from the scale by the students 
staying in public dormitories and the students 
staying in private dormitories (p< 0.05). In the post 
hoc analysis, it was seen that the difference was in 
favor of the students staying in private dormitories. 
In the study conducted by Isik (2022) on the 
Determination of Awareness of Industry 4.0 
Approach from the Perspective of University 
Students, when the results of the Tukey Test were 
analyzed according to the "Industry 4. 0 
knowledge" factor, there is a significant difference 
between staying in dormitories and staying in 
hostels and staying with relatives; between staying 
in hostels and staying in dormitories, houses and 
staying in their own homes; between staying at 
home and staying in hostels, staying with relatives 
and staying in their own homes; between staying 
with relatives and staying in hostels, houses and 
staying in their own homes; between staying in 
their own homes and staying in hostels and staying 
in their own homes. Accordingly, it was 
determined that university students' knowledge 
about technological tools and Industry 4.0 differed 
significantly according to the place of residence 
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variable 25. Similar findings were found with this 
study. 
 
In the study, no significant correlation was found 
between the scores obtained from the scale and 
the students' status of having a computer of their 
own, using a computer, having internet access at 
the place of residence, and using wearable 
technology (p> 0.05). Yıldız and Fırat (2020) 
conducted a study to determine the Industry 4.0 
knowledge level of university students in Turkey 
and found that students' perceptions and attitudes 
towards technology were insufficient to affect 
their Industry 4.0 knowledge level. In addition, 
university students' awareness and knowledge 
levels about Industry 4.0 technology and its 
components are insufficient to catch up with the 
speed and technologies of the revolution we are 
experiencing. Moreover, university students adopt 
and use products and conveniences reflected in 
daily life but are far from the concepts and 
technologies that form the infrastructure 26. In this 
context, it can be said that although students have 
used Industry 4.0 technologies and components in 
their lives, this does not affect their Industry 4.0 
awareness. 
 

CONCLUSIONS 
The conclusion shows that the level of Industry 4.0 
Conceptual Awareness of midwifery students was 
at a moderate level, and the place of residence of 
the student positively affected the level of 
awareness of this concept. Based on the results 
obtained in the study, it is recommended to study 
the level of Industry 4.0 conceptual awareness in 
different sample groups. In addition, determining 
the level of Industry 4.0 conceptual awareness of 
university lecturers and administrators should also 
be addressed. The course contents of higher 
education institutions should be revised following 
the developments in this field, and necessary 
measures should be taken to increase the 
awareness levels of students. To increase 
awareness of Industry 4.0, it can be suggested that 
courses on Industry 4.0 and the digital revolution 
should be offered, informative activities such as 
conferences, seminars, etc. should be increased, 
and professional organizations and chambers 
should serve in this regard with different activities. 
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Background: In this study, the in vitro effect of the extract obtained from mature broccoli on the breast cancer 

cell line was aimed to be determined.MDA-MB-231 cells were exposed to broccoli extract at 37°C and 5% CO2 

for different durations (24 and 48 hours) and doses (125 and 250 µl/ml). At the end of the incubation period, the 

viability, apoptosis, cell cycle, and AgNOR protein status of MDA-MB-231 cells were examined using the Muse 

Cell Analyzer.In the groups treated with broccoli extract, a decrease in the percentage of viable cells and a 

significant increase in the percentage of early and total apoptosis were observed for both doses compared to 

the control group. In the cell cycle analysis, there was an increase in the number of cells in the S phase in all the 

groups. It was observed that the groups treated with broccoli extract caused a delay in the cell cycle progression 

at the transition to the S checkpoint. AgNOR staining results further supported the cell cycle and apoptosis 

findings. The AgNOR number and TAA/NA ratio decreased in the 125 µl/ml broccoli extract group after 24-48 

hours and were found to be statistically significant compared to the control group. It was determined that 

broccoli extract induced apoptosis in breast cancer cells through various mechanisms and inhibited cell viability 

and growth. These results were consistent with the findings related to AgNOR protein synthesis. 

The study demonstrated that the consistent and proper consumption of broccoli may be effective in preventing 

cancer formation and slowing its progression. 
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ÖZ 

Arka Plan: Bu çalışmada, olgun brokolinin ekstraktının meme kanseri hücre hattı üzerindeki in vitro etkisinin 

belirlenmesi amaçlanmıştır.MDA-MB-231 hücreleri, 37°C ve %5 CO2'de farklı süreler (24 ve 48 saat) ve dozlar 

(125 ve 250 µl/ml) için brokoli ekstraktına maruz bırakıldı. İnkübasyon süresinin sonunda, MDA-MB-231 

hücrelerinin canlılık, apoptozis, hücre döngüsü ve AgNOR protein durumu Muse Hücre Analizörü kullanılarak 

incelendi. 

Brokoli ekstraktı ile tedavi edilen gruplarda, canlı hücre yüzdesinde bir azalma ve erken ve toplam apoptozis 

yüzdesinde kontrol grubuna göre anlamlı bir artış gözlendi. Hücre döngüsü analizinde, tüm gruplarda S fazındaki 

hücre sayısında bir artış gözlendi. Brokoli ekstraktı ile tedavi edilen grupların, S kontrol noktasına geçişte hücre 

döngüsü ilerlemesinde bir gecikmeye neden olduğu gözlendi. AgNOR boyama sonuçları, hücre döngüsü ve 

apoptozis bulgularını daha da destekledi. 24-48 saat sonra 125 µl/ml brokoli ekstraktı grubunda AgNOR sayısı ve 

TAA/NA oranında azalma gözlendi ve kontrol grubuna göre istatistiksel olarak anlamlı bulundu. Brokoli 

ekstraktının, meme kanseri hücrelerinde çeşitli mekanizmalar aracılığıyla apoptoza neden olduğu ve hücre 

canlılığını ve büyümesini inhibe ettiği belirlendi. Bu sonuçlar, AgNOR protein sentezi ile ilgili bulgularla tutarlıydı. 

Çalışma, brokolinin tutarlı ve uygun tüketiminin, kanser oluşumunu önlemede ve ilerlemesini yavaşlatmada etkili 

olabileceğini göstermiştir. 
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Introduction 

Cancer is a highly lethal disease characterized by 

uncontrolled cell proliferation and invasive 

metastasis. It stands out as a leading cause of death 

and a significant public health issue in many 

countries, driven by rapid population growth and an 

aging population worldwide. Breast cancer is the 

most prevalent cancer type among women in 

Turkey and worldwide.1 Chemotherapy is a widely 

employed cancer treatment method, with most 

anticancer drugs used in chemotherapy exerting 

cytotoxic properties that inhibit cancer cell growth 

and proliferation. However, these drugs also harm 

healthy cells and tissues due to their harmful 

properties. To mitigate drug side effects and 

enhance their effectiveness, research is being 

conducted to develop more specific inhibitory 

compounds. Epidemiological and pathological 

studies suggest that cancers can be prevented or 

their progression halted.2 Dietary fruits and 

vegetables, in particular, have garnered significant 

attention due to their low toxicity and have been 

recognized as rich sources of chemopreventive 

compounds. Diets rich in fruits and vegetables have 

been shown to significantly reduce the risk of 

developing breast cancer, as well as lung, 

esophagus, larynx, pancreatic, colorectal, stomach, 

and prostate cancers.3 Broccoli (Brassica oleracea L. 

var. italica, Brassicacae) is an excellent source of 

isothiocyanates and is also abundant in vitamins (β-

carotene, K, C), polyphenols, fatty acids, and dietary 

fiber. Various forms of broccoli, such as sprouts, 

powder, flour, fiber, florets, flakes, chips, etc., are 

gaining considerable attention today due to their 

preventive roles in non-communicable diseases like 

atherosclerosis, cancer (breast, prostate, lung, 

pancreas), and hypertension.4-7 In recent times, 

cell culture studies have become increasingly 

important, particularly in expediting cancer 

research, developing anticancer drugs, and 

assessing their effects. Nucleolar organizing regions 

(NORs) are loops of DNA containing ribosomal gene 

domains. As protein synthesis takes place in 

ribosomes within cells, ribosomes and the 

ribosomal RNA (rRNA) component are essential. 

The nucleolus houses extensive DNA loops, known 

as NORs, which transcribe RNA genes via RNA 

polymerase I. These loops of DNA are referred to as 

NORs. In normal cells, only a portion of rDNA is 

present in their nucleoli, but during rapid cell 

proliferation, there is an increased amount of rDNA 

within the nucleoli.8 Genetically active NORs can be 

stained using silver staining. NOR staining, also 

known as "silver staining," is a technique used to 

visualize and differentiate regions forming nucleoli 

at various stages of interphase or the cell cycle in 

various plant and animal tissues. When proteins 

within NORs are stained using the silver staining 

technique, they appear as dark brown-black spots 

within the cell nucleus.9,10 Previous studies have 

yielded positive results indicating that broccoli 

inhibits cancer progression by inducing apoptosis in 

cancer cells or arresting the cell cycle. Furthermore, 

there is currently no study in the literature 

investigating the antitumoral effects of broccoli on 

human breast cancer (MDA-MB-231) using AgNOR 

staining methods. In this study, we aimed to 

demonstrate the apoptotic effect of broccoli on 

MDA-MB-231 breast cancer cell lines and its 

potential impact on AgNOR protein synthesis. 

Additionally, we sought to determine the most 

appropriate dosage for cancer treatment. 

 

 

 

Material Method 

Preparation of Broccoli Extract: Three mature 

broccoli plants were procured from a local market 

in Kayseri for use in the study. On the day of 

acquisition, the broccoli was thoroughly washed 

and cut into pieces. Broccoli juice was then obtained 

by juicing the pieces using a juicer (Arçelik, K-1579, 

China). The resulting juice was collected in a glass 

jar and transported to the Erciyes University 

Anatomy Department Laboratory, where it was 

stored at a constant temperature of +4 ºC. 
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The samples were subsequently transferred to 50 

ml centrifuge tubes. To remove the pulp, the 

samples were centrifuged four times for 15 minutes 

each at 5000 rpm using a centrifuge device (Selecta, 

Spain). 

In order to eliminate macromolecules from the 

broccoli juice, it was first passed through a filter 

with a pore diameter of 0.45 µm and then through 

a filter with a pore diameter of 0.22 µm. Following 

this process, 28 ml of broccoli extract was obtained, 

which was then divided into four 7 ml beakers. The 

tops of the beakers were sealed with parafilm, and 

the extracts were stored in the dark at –20°C. After 

pretreatment, the frozen samples were placed in a 

lyophilizer (CHRIST) for drying. Lyophilization was 

conducted at -50 ºC under conditions of >0.065 

mbar, lasting for 24 hours. The powdered broccoli 

was removed from the beaker and weighed on a 

precision balance (RADWAG) on aluminum foil. A 

total of 1.16 g of powdered broccoli was obtained 

from the broccoli juice. The resulting extract was 

stored at -20 ºC until further analysis. 

Cell Culture: The MDA-MB-231 cell line was 

obtained from the American Type Culture Collection 

(Manassas, VA, USA). MDA-MB-231 cells were 

cultured in Dulbecco’s Modified Eagle's Medium 

(DMEM) (Capricorn Scientific, CP21-4310) 

supplemented with streptomycin/penicillin (100 

U/ml; Sigma Life Science, 046M4846V) and 15% 

fetal calf serum (FCS) (Biowest, S181G-500) in a 

humidified incubator (Sanyo, MCO-19 A/C(UV)) 

with an atmosphere of 5% CO2 at 37°C. Sterile 

conditions were strictly maintained to prevent the 

risk of contamination. 

Healthy MDA-MB-231 cells were then divided into 

groups for broccoli treatment. Tissue culture plates 

with 24 wells, each containing 1000 μL of medium 

with 1×105 MDA-MB-231 cells, were used to 

determine the optimal broccoli dosage. These MDA-

MB-231 cells were cultured in a humidified 

atmosphere containing 95% air and 5% CO2 

overnight to allow attachment to the plates. After 

removing the medium, the MDA-MB-231 cells were 

washed three times with 500 μL of phosphate-

buffered saline (PBS). Subsequently, the MDA-MB-

231 cells were identified, and experimental groups 

were established using logarithmic concentrations 

of broccoli (125 and 250 μL/ml) applied to breast 

cancer cells after varying culture periods. 

 

Cell Viability Assay and Proliferation: The cell 

suspension's concentration, expressed as cells per 

ml, was determined using the Trypan Blue cell 

counting method. To perform cell counting, a 

volume of the cell suspension was pipetted into an 

Eppendorf tube, and an equal volume of Trypan 

Blue solution was added. After 5 minutes of 

incubation, the mixture was placed between both 

sides of a closed Thoma slide (Marienfeld-Superior). 

Stained and unstained cells were counted using a 

microscope (Nikon Eclipse TS100). The average 

number of cells within the counting area was 

calculated, and the number of viable cells (cells/ml) 

was determined using the formula: Number of 

viable cells (cells/ml) = Average number of cells x 

2x104. 

 

Experimental Design: Experimental groups were 

established for Annexin V assays with 24-hour and 

48-hour incubation periods, including a control 

group, as well as for cell cycle testing, which 

included the 125 μL/ml and 250 μL/ml broccoli 

treatment groups. 

Annexin V Assay: Apoptosis analysis was conducted 

using the Muse Cell Analyzer device along with the 

compatible Muse Annexin V kit and dead cell assay 

reagent (Millipore; MCH100115). 

MDA-MB-231 cells were seeded in 24-well plates at 

a density of 1x105 cells per well and allowed to 

incubate for 24 and 48 hours. Subsequently, the 

cells were treated with trypsin and stained with 

Annexin V and the dead cell reagent following the 

manufacturer's protocols (Millipore Corporation). 

The stained cells were then analyzed using the 

Muse Cell Analyzer (Millipore Corporation) 

 

Cell Cycle Assay: The MuseR Cell Cycle Kit (Millipore; 

MCH100106) was employed to determine the cell 

cycle stage of the cells. 

MDA-MB-231 cells were seeded in 24-well plates at 

a density of 1x106 cells per well and allowed to 
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incubate for 24 and 48 hours. Subsequently, the 

cells were treated with trypsin to detach them. 

Following detachment, the cells were stained with 

the MuseR Cell Cycle Kit, following the 

manufacturer's protocols (Millipore Corporation). 

The stained cells were then analyzed using the 

Muse Cell Analyzer (Millipore Corporation) 

 

AgNOR Staining: MDA-MB-231 cells cultured in the 

presence of 125 µg/ml and 250 µg/ml broccoli, as 

well as control and treated groups, were spread 

onto clean slides and allowed to air dry at room 

temperature. After air drying, the slides were fixed 

in a fixative solution (3 volumes methyl alcohol:1 

volume acetic acid), and the AgNOR staining 

method was conducted following a slightly modified 

version of the protocol as outlined by Lindler.11 The 

AgNOR-stained slides were examined using a light 

microscope (Leica DM 3000) and photographed 

with a digital camera (Imaging Color 12 BIT, Made in 

Canada). 

The captured images of MDA-MB-231 cells were 

transferred to image processing software (ImageJ 

version 1.47t, National Institutes of Health, 

Bethesda, Maryland, USA), and both the total 

AgNOR area per nuclear area (TAA/NA) and mean 

AgNOR number were calculated using the 'freehand 

selection' tool for each nucleus. Fifty nuclei were 

assessed for each slide. An illustrative example of 

AgNOR staining of MDA-MB-231 cells is presented 

in Figure 1. 

 

Statistical Analysis: The data's adherence to a 

normal distribution was assessed using the Shapiro-

Wilk test, histograms, and q-q plots. One-way 

analysis of variance (ANOVA) was employed to 

statistically compare parameters across groups. The 

homogeneity of variances in the data was assessed 

using the Levene test. Multiple comparisons were 

performed using the Tukey test. Within each group, 

differences between the 24-hour and 48-hour 

measurements were assessed using the paired t-

test. Data analysis was conducted using the Turcosa 

statistical software (Turcosa Analytics Ltd Co, 

Turkey, www.turcosa.com.tr). A p-value of <0.05 

was considered statistically significant.. 

Results 

Results 

Annexin V and Dead Cell Test Results: In the graphs 

generated by the Muse device, four quadrants 

were formed by the intersection of the horizontal 

and vertical axes. Cell populations corresponding 

to different markers were observed in these 

quadrants. Dead cells were identified in the upper 

left quadrant, living cells in the lower left quadrant, 

late apoptotic cells in the upper right quadrant, 

and early apoptotic cells in the lower right 

quadrant. The data graphs obtained from the Muse 

Cell Analyzer device at the end of the 24 and 48-

hour incubation periods are presented in Figure 2 

and Figure 3. 

 

 

 

 

Figure 1. Demonstrative example of AgNOR staining of 

MDA-MB-231 cells. A: Control, B: 125 µl/ml broccoli, C: 

250 µl/ml broccoli. 

 

Figure 2. Data plots of 24-hour apoptosis rates by group 

on the Muse Cell Analyzer. A. Control group B. 125 µL 

broccoli extract, C. 250 µL broccoli extract. 

 

 

Figure 3. Data graphs of 48-hour apoptosis rates by 

groups on the Muse Cell Analyzer device. A. Control 
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group, B. 125 µl broccoli extract, C. 250 µl broccoli 

extract. 

 

When the results related to viable cells were 

evaluated within the groups depending on the 

incubation period, a statistically significant 

difference was observed in the control group and 

the 250 μL/ml broccoli group (p<0.05), while no 

significant difference was found in the 125 μL/ml 

broccoli group. When the groups were evaluated 

based on the dose at 24 and 48 hours, a significant 

difference was found in all groups (p<0.05). 

Significant differences were also observed in the 

pairwise comparisons between the control group, 

125 μL/ml, and 250 μL/ml groups in terms of viable 

cell counts at 24 and 48 hours (p<0.001). The most 

significant decrease in viable cell count was 

observed in the 125 µL/ml broccoli group. 

There was no statistically significant difference in 

the number of early apoptotic cells when the results 

regarding early apoptotic cells were evaluated 

depending on the incubation period within the 

groups. However, a statistically significant 

difference was found in the number of early 

apoptotic cells when evaluated based on the dose 

at 24 and 48 hours (p<0.05). It was observed that 

the percentage of early apoptotic cells increased in 

the 125 and 250 μL/ml groups compared to the 

control group. According to multiple comparison 

tests, significant differences were found in the 

number of apoptotic cells at 24 hours between the 

control, 125 μL/ml, and 250 μL/ml groups (p<0.001). 

Based on these results, the 24-hour 125 µL/ml 

broccoli group exhibited the most significant 

increase in early apoptosis. 

When the results regarding the percentage of late 

apoptotic cells were evaluated within the groups 

depending on the incubation period, a statistically 

significant difference was observed in the control 

and 125 μL/ml groups (p<0.05), while no significant 

difference was found in the 250 μL/ml group. When 

the groups were evaluated for the number of late 

apoptotic cells based on the dose, a significant 

difference was found at the 24-hour time point 

(p<0.05), but no significant difference was observed 

at the 48-hour time point. According to the multiple 

comparison test, the number of late apoptotic cells 

at 24 hours was significantly lower in the control 

group compared to the 250 μL/ml group (p<0.05). 

When the total number of apoptotic cells was 

evaluated within the groups based on the dose, a 

significant difference was found at both the 24-hour 

and 48-hour time points (p<0.05). However, when 

the groups were evaluated depending on the 

incubation period, a significant difference was 

observed in the total number of apoptotic cells only 

in the control group (p<0.05), while no significant 

difference was found in the other groups (p>0.05). 

Multiple comparison tests revealed significant 

differences in the total number of apoptotic cells 

between all groups at 24 and 48 hours (p<0.05). The 

125 µL/ml broccoli group exhibited the most 

significant increase in total apoptotic cells. 

Cell Cycle Test Results: The data graphs obtained 

from the Muse Cell Analyzer device at the end of the 

24 and 48-hour incubation periods are presented in 

Figure 4 and Figure 5. 

 

Figure 4. Data graphs of the percentage distribution ratios 

of the 24-hour cell cycle phases by groups, as read in the 

Muse Cell Analyzer device. A. Control group B. 125 µL 

broccoli extract C. 250 µL broccoli extract. 
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Figure 5. Data graphs of the percent distribution rates of 

48-hour cell cycle phases by groups, as read in the Muse 

Cell Analyzer device. A. Control group B. 125 µL broccoli 

extract C. 250 µL broccoli extract. 

 

When the results at 24 hours were evaluated, it was 

observed that the proportions of cells in the G0/G1 

stage were lower in the 125 and 250 μL/ml groups 

compared to the control group (p<0.05), but there 

was no significant difference at 48 hours. When the 

groups were evaluated based on the dose, a 

significant difference was found in all groups at the 

G0/G1 stage (p<0.05) at both time points. Multiple 

comparison tests indicated significant differences in 

cell count measurements at 24 hours between all 

groups (p<0.05). 

A significant dose-related difference was observed 

between the groups in the evaluation of cell cycles 

in the S stage at both the 24-hour and 48-hour time 

points (p<0.05). When the groups were evaluated 

based on the incubation period, a significant 

difference was found in all groups in the S phase at 

both time points (p<0.05). Multiple comparison 

tests revealed significant differences in S stage cell 

measurements at 24 and 48 hours between all 

groups (p<0.05). 

In the evaluation of cell cycles at 24 and 48 hours, 

there was no significant dose-related difference 

between the groups. However, when the groups 

were evaluated based on the incubation period, a 

significant difference was observed in all groups in 

the G2/M stage (p<0.05). 

AgNOR Results: The Total AgNOR Area/Nuclear Area 

(TAA/NA) ratio and mean AgNOR number were 

determined in the broccoli (125 and 250 µg/ml) 

groups and the control group. 

As a result of the analysis, it was found that the 

AgNOR number (Table 1) and TAA/NA ratio (Table 

2) significantly decreased at a dose of 125 µg/ml 

after 24 hours compared to the control group, and 

this difference was statistically significant (p<0.05) 

(Figure 6). 

After 48 hours, the AgNOR number (Table 1) and 

TAA/NA ratio (Table 2) at a dose of 125 µg/ml also 

decreased compared to the control group and were 

found to be statistically significant (p<0.05) (Figure 

7). 

 

Figure 6. Comparison of AgNOR number and TAA/NA 

ratio between groups after 24 hours of incubation. 

 

Figure 7. Comparison of AgNOR number and TAA/NA 

ratio between groups after 48 hours of incubation. 
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Table 1 

Mean AgNOR number after 24 and 48 hours of 

incubation. 

Hours/Groups Control 125 µg/ml 250 µg/ml p 

24 hours 2,94±0,97a 2,441,18b 2,841,07ab <0.001 

48 hours 3,901,18a 3,241,17b 4,041,26ab <0.001 

AgNOR: Argyrophilic nucleolar organizer region 

p<0.05 was considered statistically significant. Data are expressed as mean 

± SD (Standard Deviation). Values with different letters (a and b) (p<0.05) 

in the same row at in-group measurement times were considered 

significantly different. 

 

Table 2 

TAA/NA value at the end of 24 and 48 hours of 

incubation. 

Hours/Groups Control 125 µg/ml 250 µg/ml p 

24 hours 0,070,03a 0,050,02b 0,070,03a <0.001 

48 hours 0,080,03a 0,060,03b 0,090,04a <0.001 

 

TAA/NA:Total AgNOR area/Nuclear area 

p<0.05 was considered statistically significant. Data are expressed as mean 

± SD (Standard deviation). Values having different letters (a and b) 

(p<0.05) on the same row at in-group measurement times were 

considered to be significantly different. 

 

Discussion 

Cancer treatment methods, including 

surgery, radiotherapy, hormone therapy, 

chemotherapy, and immunotherapy, often 

come with significant side effects. 

Therefore, there is a growing need to 

identify safe and potent anti-cancer 

compounds from natural sources.12 

Epidemiological studies have consistently 

shown that a diet rich in fruits and 

vegetables can significantly reduce the risk 

of various types of cancer, including breast 

cancer.13,14 Vegetables from the 

Brassicaceae family, such as broccoli, are 

particularly rich in chemopreventive 

compounds. Phytochemicals and their 

precursors found in these vegetables have 

demonstrated the ability to reduce the risk 

of cancer development.15 

One such compound found in broccoli is 

sulforaphane (SFN), which has been 

extensively studied for its anti-cancer 

properties. SFN can inhibit phase I enzymes 

responsible for converting procarcinogens 

into carcinogens, and it can stimulate 

phase II enzymes, aiding in the 

detoxification and removal of carcinogens 

from the body. SFN has shown promise in 

preventing cancer initiation and 

progression by blocking the cell cycle or 

inducing apoptosis.16 

Numerous studies have investigated the 

anti-cancer effects of SFN, often isolated 

from broccoli and other cruciferous 

vegetables, in various cancer types, 

including melanoma, prostate cancer, and 

pancreatic cancer. SFN has been shown to 

inhibit cell viability, induce apoptosis 

through the activation of genes like 

caspase 3 and 9, and interfere with 

signaling pathways such as NF-κB. It has 

also demonstrated the ability to overcome 

resistance to chemotherapy drugs like 

doxorubicin.18,19 Oral or intraperitoneal 

administration of SFN inhibited tumor 

growth in prostate PC-3 and pancreatic 

Panc-1 xenografts.20 It has been shown that 

the risk of premenopausal breast cancer is 
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inversely proportional to broccoli 

consumption.15 Oral SFN reached the 

mammary gland and increased the 

detoxification enzyme activity.21 By 

interfering with NF-κB-induced anti-

apoptotic signaling, SFN has demonstrated 

the efficacy of abolishing pancreatic tumor 

resistance to TNF-related apoptosis-

inducing ligand (TRAIL).22,23 Another study 

showed that SFN can overcome 

doxorubicin resistance and restore 

apoptosis induction in cells.24,25 These 

findings provide a strong rationale for 

investigating the chemopreventive 

property of SFN, broccoli, and broccoli 

sprouts in clinical trials. 

Licznerska et al.24 showed that MDA-MB-

231 and MCF-7 breast cancer cell lines 

induced apoptosis after 72 hours of 

treatment at 5 and 20 μM SFN 

concentrations. 

Lewinska et al.25 stimulation of breast 

cancer cells (MDA-MB-231, SK-BR-3 and 

MCF-7) with low doses of SFN (5-10 µM) 

inhibits cell cycle, increases p21 and p27 

levels and promotes cellular senescence, 

20 µM It has shown that apoptosis is 

induced at this concentration. 

Licznerska et al.26 evaluated the effect of R-

SFN on phase II enzyme induction and 

expression of AhR, Nrf2 and Erα, NQ01 in 

breast cell lines. Induction of NQO1 by R-

SFN has been found to support treatment 

with certain chemotherapeutics in MDA-

MB-231, while in non-tumorigenic cells 

representing the early stage of breast 

carcinogenesis and partially MCF7 cells, R-

SFN protects against cancer initiation and 

progression. 

The present study evaluated the effects of 

SFN and broccoli extracts on breast cancer 

cells, specifically MDA-MB-231 cells. 

Previous research has indicated that low 

doses of SFN can induce apoptosis, inhibit 

the cell cycle, increase levels of proteins 

like p21 and p27, and promote cellular 

senescence in breast cancer cells. SFN has 

also been explored as a potential histone 

deacetylase (HDAC) inhibitor in breast 

cancer, showing inhibitory effects on cell 

growth and proliferation. It reduced the 

expression of key proteins involved in 

breast cancer proliferation. These results 

support in vivo testing of SFN and warrant 

future studies examining the clinical 

potential of SFN in human breast. One of 

the recent studies has shown that 5, 25 and 

100 µm ITC cause cytotoxic effects 

(reduction in viable cell count) in MCF-7 

cells in vitro by altering DNA damage and 

repair-associated proteins.27 

Pasko et al.28 in a study comparing the 

apoptotic effect of broccoli sprouts and 

flowers, obtained broccoli (5 g) extracts by 

freeze-drying and dissolved the powdered 

broccoli in DMSO. In BJ, SW480, HepG2 

cells 0.25, 1 and 2.5 mg/ml broccoli were 

incubated for 24 hours and Annexin V test 

was performed. It was found that the 

sprouts were more effective than the 

flowers and the 2.5 mg/ml broccoli dose 

had a significant effect on apoptosis on 

colorectal cancer cells. The doses of 

broccoli powder extracts whose apoptotic 

effects against MDA-MB-231 cell will be 

examined. The study was determined 

according to the pilot study conducted with 

reference to the study. When the literature 

was evaluated, SFN, which is the active 

ingredient of broccoli in cell culture 
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studies, was determined using high 

performance liquid chromatography 

(HPLC). However, SFN could not be 

determined in this study due to lack of 

equipment. Broccoli extracts were dried 

and powdered and dissolved in the 

medium and given to the cells. For this 

reason, it is thought that the result 

obtained is due to the bioactive 

components in broccoli, especially SFN. 

Since pure SFN cannot be used in basic 

nutrition, it is thought that this effect 

should be achieved by naturally fortifying 

cruciferous vegetables. 

The effects of many herbal extracts on 

cancer cell lines are being investigated. In 

such studies, it has been shown that the 

percentage of total apoptotic cells 

increases as a result of Annexin V 

analysis29,30 In this study, MDA-MB-231 

cells were cultured for 24 and 48 hours at 

370C and 5% CO2, and the parameters 

obtained using Annexin V and cell cycle test 

were evaluated to determine the 

percentage of apoptosis. After 24 and 48 

hours, it was found that the percentage of 

apoptosis on MDA-MB-231 cells increased 

and there was a significant decrease in the 

percentage of viable cells (p<0.05). 

A significant increase was observed in the 

% total apoptosis rate in the MDA-MB-231 

cell line cultured with broccoli compared to 

the control group. However, the increase 

was not significant over time. The 

percentages of early apoptosis rate were 

significantly increased in all groups 

compared to the control group. However, 

no statistically significant results were 

found depending on time. Late apoptotic 

responses were lowest in the 24-hour 

control group (p<0.05). 

Stopping phases in the cell cycle can inhibit 

the proliferation of cancerous cells. This 

was realized by some phytochemical 

products and significant results were 

found.31 

In an other study that investigated the 

effects of SFN on BALB/c mouse kidney 

cancer cells in vivo and in vitro, 15 µM SFN 

inhibited the cell cycle in the early phase of 

G2M (prophase/prometaphase) in 24 

hours in the cell cycle test.31 

Cheng et al.32 were determined that in vitro 

study in which ZR-75-1 cells were treated 

with different concentrations of SFN (0, 

6.25, 12.5, and 25 μM) for 24-72 hours, SFN 

after 24 hours, It has been shown to cause 

an increase in the G1 phase cell population, 

resulting in a delay in the G1/S phase 

checkpoint of ZR-75-1 cells. This result 

showed that SFN increased cell populations 

in the G1/S phase while simultaneously 

decreasing the S phase population. 

Rutz J. et al.33 in his study, it was observed 

that 5 μM SFN exposure increased the 

number of cells in the S phase of the cell 

cycle in Caki-1 and A498 cells and 

decreased the number of cells in the G0/G1 

phase. When Caki1 cells were treated with 

20 μM SFN, it was observed that the 

number of cells increased in both S and 

G2/M stages. 

Experiments on osteosarcoma cells 

showed that SFN was effective in the G2/M 

phase at concentrations of ≤10 μM, while it 

was effective in the S phase at 

concentrations of >10 μM.34 

Previous studies have shown that SFN can 

induce cancer cell apoptosis and cell cycle 

arrest.31-35 In the current study, the 24th 

and 48th hour results showed a statistically 
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significant increase in cell count in the S 

phase of the broccoli extract (p<0.05). The 

most significant increase was seen in the 

number of cells in the S phase. This 

suggested that broccoli extract could 

effectively stop cancer cells in S phase. Rutz 

et al.33 observed the effect of SFN on the 

cell cycle in ZR-75 human breast cancer 

cells and observed an increase in the 

number of cells in the S phase and G2M 

phase. The results of this study support the 

present study. 

In the G0/G1 phase, there was a significant 

decrease in the groups containing broccoli 

extract compared to the control group 

(p<0.05). While the most significant 

decrease in the number of cells in the 

G0/G1 phase was observed in the group 

containing 125 µl/ml broccoli extract, the 

most significant increase in the number of 

cells in the S phase was observed in the 125 

µl/ml broccoli extract groups. In the G0/G1 

phase, the cells are stopped at the G1 to S 

checkpoint transition by suppressing the 

function of the complex formed by Cyclin E 

and Cyclin Dependent Kinase -2, which are 

the main cell cycle regulators, to promote 

cell transition from the G1 phase to the S 

checkpoint.35 Based on this, it was thought 

that broccoli extracts slowed down the cell 

cycle at the G1 to S checkpoint transition in 

MDA-MB-231 cells. A significant difference 

was found in the 125 µg/ml broccoli extract 

group after 24 and 48 hours of incubation 

in AgNOR staining (p<0.05). 

During the interphase, NORs are associated 

with a great number of regulatory proteins 

and they have roles as functional subunits 

of the nucleolus. Alterations in AgNOR 

protein amounts also reflect the metabolic 

activities of the cells. We performed 

various numbers of studies on malign and 

benign lesions.36,37 In these studies, we 

evaluated mean AgNOR number and 

TAA/NA ratio as a new approach that may 

contribute to routine cytopathology for 

determining the proliferation activity of 

cells in malignant and benign lesions. In the 

current study, we aimed to identify 

whether broccoli has an effect on cell 

proliferation and whether the detection of 

AgNOR protein amounts may be used to 

detect the therapeutic benefits of the 

drugs and new metabolites that have a 

potential to be used in cancer treatments. 

The current study showed that the 

expression capacity of rRNA gene, as 

detected via total TAA/NA and/or AgNOR 

number per total nuclear number, 

decreased 125 µg/ml broccoli extract 

group. It may be said that broccoli has an 

important role in prevention of tumor 

formation and triggers or supresses the 

synthesis of some other proteins that have 

important features and functions in 

signaling the transduction pathways and 

gene expression regulation in tumor cells. 

The study involved assessing apoptosis and 

cell cycle progression in MDA-MB-231 cells 

cultured with broccoli extract. Results 

showed a significant increase in apoptosis 

and a decrease in viable cells, with early 

apoptosis being most prominent in the 

group treated with 125 µl/ml broccoli 

extract at 24 hours. 

Cell cycle arrest is another mechanism by 

which anti-cancer compounds can inhibit 

the proliferation of cancer cells. The 

current study observed that broccoli 

extract effectively arrested MDA-MB-231 

cells in the S phase of the cell cycle. This 
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suggests that broccoli extract may be 

effective at halting cancer cell progression. 

In summary, this research contributes to 

the expanding body of evidence that 

highlights the potential anti-cancer 

properties of SFN and broccoli extracts. 

Although this study did not pinpoint the 

exact mechanism of action or identify the 

specific active ingredient responsible for 

these effects, the findings strongly indicate 

that including broccoli and its bioactive 

components in one's diet could offer 

protection against breast cancer. Further 

investigations, including clinical trials, are 

necessary to delve deeper into the 

chemopreventive qualities of broccoli and 

its extracts. 

The most important limitation of the study 

is; the content analysis of broccoli cannot 

be performed and the effective dose of its 

active ingredient, SFN, cannot be shown. In 

addition, it is not known under what 

conditions the broccoli used was stored 

until it was obtained. 

Conclusion  

Numerous studies have provided 

compelling evidence supporting broccoli as 

a potential anticancer agent, 

demonstrating its ability to inhibit the 

proliferation of various cancer cell lines, 

including those associated with the liver, 

stomach, colon, bladder, kidney, breast, 

and prostate. This specific study focused on 

evaluating the effects of powdered broccoli 

extracts obtained from different 

concentrations of broccoli juice on MDA-

MB-231 cells. 

The results of the study revealed that the 

broccoli extract led to a decrease in the 

number of viable cells, a significant 

increase in both early and total apoptosis, 

and a deceleration of the cell cycle during 

the transition from the G1 to S checkpoint 

(p<0.05). These findings align with prior 

research on apoptosis, suggesting that 

broccoli induces apoptosis in cancer cells 

through a variety of mechanisms, with the 

most pronounced effect observed in the 

125 µL/ml broccoli group. Furthermore, 

the study demonstrated a reduction in the 

synthesis capacity of AgNOR proteins in the 

125 µL/ml broccoli group, implying that 

broccoli may contain essential molecules 

for cancer prevention. Additionally, the 

research proposed that assessing the 

TAA/NA ratio could serve as a biomarker to 

evaluate the efficacy of therapeutic 

approaches and determine the most 

suitable dosage for cancer treatment. 
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The pathogenesis of diabetic nephropathy (DN) is very complex and is still not well understood. SUA has been 
associated with metabolic risk in a wide range of diseases. In this study, we aimed to investigate the effect of 
SUA and SUA/Scr ratio on renal function using glomerular filtration rate (GFR) and microalbuminuria. 
A total of 399 patients with diabetes alone, excluding other conditions that affect uric acid levels, were included 
in the study. Patients were divided into normoalbuminuria (n:247) and microalbuminuria (n:152) groups. SUA, 
SUA/Scr ratios were compared. 
Female gender was 53.4% in the normoalbuminuria group and 57.9% in the microalbuminuria group. There was 
no significant difference in gender between the groups. In the microalbuminuria group, SUA (p=0.032), glucose 
(p<0.001), GGT (p=0.003), HBA1C (p<0.001), and triglycerides (p<0.001) were significantly higher, while eGFR 
(p<0.005), HDL (p<0.001), and vitamin D (p=0.017) were significantly lower. There was a significant negative 
correlation between eGFR and SUA (p<0.001) and albuminuria (p=0.004) and a significant positive correlation 
between eGFR and SUA/Scr ratio (p<0.001). 
Serum uric acid (SUA) levels have been found to be associated with renal function in diabetes. Our study confirms 
this association. The metabolic and microvascular effects of SUA are widely recognized. Nevertheless, further 
evidence is required to clarify the relationship between SUA/Scr ratio, which accounts for renal function, and DN 
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Diyabetes Mellitus hastalarında serum ürik asit (SUA) düzeyi ve  SUA/Serum 
kreatin (Scr) oranı, mikroalbuminüri için prediktif bir belirteç olabilir mi?’ 
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ÖZ 
Diyabetik nefropatinin (DN) patogenezi çok karmaşıktır ve hala tam olarak anlaşılamamıştır. SUA birçok hastalıkta 
metabolik riskle ilişkili bulunmuştur. Bizde bu çalışmada SUA ve SUA/Scr oranının böbrek fonksiyonları üzerine 
etkisini glomeruler filtrasyon hızı (GFR)  ve mikroalbüminüri ile  araştırmayı amaçladık. 
Çalişmaya sadece diyabeti olan, ürik asit düzeyini etkileyen diğer durumların dışlandığı toplam 399 hasta dahil 
edildi.Hastalar normoalbüminüri (n:247) ve mikroalbüminüri (n:152) grubu  olarak ikiye ayrıldı. SUA,  SUA/Scr 
oranları karşılaştırıldı. 
Normoalbuminüri grubunda %53,4; mikroalbuminüri grubunda %57,9 kadın cinsiyet mevcuttu. Gruplar arasında 
cinsiyet açısından anlamlı farklılık yoktu. Mikroalbuminüri grubunda ürik asit (p=0,032), glukoz (p<0,001), GGT 
(p=0,003), HBA1C (p<0,001) ve trigliserid (p<0,001) düzeyleri anlamlı olarak yüksekti; eGFR (p<0,005), HDL 
(p<0,001) ve D vitamini (p=0,017)ise anlamlı olarak düşüktü. eGFR ile SUA (p<0,001) ve albuminüri ((p=0,004) 
arasında negatif yönlü SUA/Scr oranı(p<0,001) arasında ise pozitif yönlü anlamlı bir korelasyon izlendi. 
SUA düzeyleri diyabette böbrek fonksiyonları ile ilişkili bulunmuştur. Çalışmamız bu görüşü desteklemektedir. 
SUA’in  metabolik ve mikrovasküler etkileri iyi bilinmektedir. Ancak böbrek fonksiyonuna göre düzeltme yapan 
SUA/Scr oranı ile DN ilişkisini açıklayacak daha çok kanıta ihtiyaç vardır.  
 
 
Anahtar sözcükler: Diyabetik nefropati, mikroalbünüri, serum ürik asit /creatin oranı 
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Introduction 

Diabetes Mellitus (DM) is a chronic disease with a 
rising occurrence caused by faults in insulin release 
and activity. According to 2019 data from the 
International Diabetes Federation, there are 463 
million people with diabetes worldwide, and that 
number is expected to reach 700 million by 2045 1. 
The rising incidence of diabetes mellitus (DM) 
worldwide has a considerable effect on the 
healthcare system by augmenting workload and 
expenditures. Consequently, the battle against 
diabetes mellitus and its complications is of 
significant importance 2,3. 

In addition to the treatment of hyperglycemia in 
diabetes, screening for complications, early 
diagnosis and interventions are very important in 
terms of preventing negative consequences and 
improving the patient's quality of life. Diabetic 
nephropathy (DN) is the most frequent 
microvascular complication in diabetes 4.  

Given the rate of progression of end-stage renal 
failure requiring dialysis, diabetic nephropathy is a 
frequent complication that significantly diminishes 
the patient's quality of life and also causes 
substantial health expenses. DN develops in roughly 
one-third of patients with diabetes after a latent 
period of several years. The pathogenesis of DN is 
very complex and is still not well understood 5.  

Diabetic nephropathy (DN) is a clinical condition 
that manifests as albuminuria, progressive 
reduction in glomerular filtration rate, and 
hypertension. Nevertheless, the indicator of 
established diabetic nephropathy is the presence of 
persistent albuminuria without any indication of 
concomitant retinopathy or other kidney disease 5.  

The screening and diagnosis of DN still rely on 
albuminuria examination. Albuminuria is identified 
by a urinary albumin excretion rate ranging from 30-
300 mg within 3 to 6 month intervals. To detect 
diabetic nephropathy in individuals diagnosed with 
type 2 diabetes, the American Diabetes Association 
recommends screening with microalbuminuria at 
the time of diagnosis and annually thereafter 5,6.  

Serum uric acid is the end product of endogenous 
and exogenous purine metabolism. Elevated serum 
uric acid levels are associated with many diseases 
and have been linked to an increased risk of 
hypertension, chronic renal failure, diabetes, and 
cardiovascular disease. Endogenous fructose is 
produced through the polyol pathway in patients 
with diabetes. Increased fructose levels also 
contribute to fructose-mediated uric acid 
production. The relationship between high levels of 
SUA and the development of diabetic kidney 

disease has been suggested by several possible 
mechanisms. SUA is an inflammatory factor that 
may be a contributor to endothelial dysfunction. In 
addition, SUA stimulates vascular smooth muscle 
cell proliferation, angiotensin, and oxidative stress 
via the vascular renin-angiotensin system. 
According to animal studies, the fructose-uric acid 
axis may contribute to certain clinical 
manifestations of diabetic nephropathy in humans 
1,7. 

Several studies have demonstrated that 
hyperuricemia is an individual risk factor for DN. 
However, whether SUA is only a marker or a 
contributing factor for microvascular disease and 
nephropathy in patients with diabetes mellitus 
remains controversial 1. 

Biomarkers are defined as characteristic factors that 
can be objectively measured and evaluated as 
indicators of normal physiological or pathological 
processes. A simple biomarker for diabetic 
nephropathy may allow for an early diagnosis of the 
disease. Early diagnosis and treatment will prevent 
progression and reduce mortality, morbidity and 
healthcare costs 8.  

Recent studies have shown that SUA levels are an 
indicator of kidney damage in both diabetic and 
non-diabetic patients. High SUA levels have been 
associated with many diseases. However, the fact 
that SUA levels are affected by renal function is a 
limitation. Having standardized the degree of renal 
function, the search for a new biomarker that 
evaluates serum uric acid levels and reflects net uric 
acid production has begun. For this purpose, the 
SUA/Scr ratio was developed. Recent studies have 
reported that SUA/SCr is associated with metabolic 
changes or preserved renal function 9,10. 

In our country and in many countries, the 
microalbuminuria level cannot be checked in 
primary care. However, measuring SUA and 
creatine levels, which are easier and more cost-
effective tests, would lead to a more practical 
evaluation. Given the role of albuminuria in DN, 
which is more difficult and costly to assess, it is 
important to simply identify associated conditions 
when they cannot be studied as a test. In this study, 
we aimed to evaluate the relationship between 
SUA, SUA/SCr ratio, GFR and microalbuminuria in 
diabetic patients. 
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Material Method 

The research protocol for this study was approved 
by the institutional review boards of XXX Provincial 
Health Directorate and XXX University of Health 
Sciences (approval number:2023/05-08, date: 
25.04.2023) 

The records of diabetic patients admitted to the 
Family Medicine Outpatient Clinic of our hospital 
were retrospectively analyzed. Patients over 18 
years of age with type 1 and type 2 diabetes who 
had serum uric acid, creatine, eGFR values and 
albumin levels in spot urine were included in the 
study. 

A spot urine albumin level ranging from 30 to 300 
mg was classified as microalbuminuria 6.  

Patients with conditions that affect serum uric acid 
levels and other nephropathy causes such as gout 
disease, hypertension diagnosis, history of 
malignancy, and receiving antihypertensive 
treatment were excluded from the study. 

Statistical Analysis 

SPSS version 26 (IBM®, Chicago, USA) was used for 
statistical analysis. Normal and abnormal 
distribution of the variables were analysed by 
Shapiro-Wilk test. Descriptive statistics were 
expressed as mean and standard deviation in 
numerical data showing normal distribution, 
median (minimum-maximum) in data showing 
abnormal distribution, number and percentage in 
nominal data. "Student's T-test" and "One-way 
ANOVA" were used to analyse numerical variables 
showing normal distribution, and "Mann-Whitney 
U" test was used to analyse variables not showing 
normal distribution. Nominal data were compared 
using "Chi-square analysis". A p value below 0.05 
was considered significant in statistical analyses. 

Results 

A total of 399 patients were included in the study. 

Patients were divided into 2 groups according to 

albuminuria level. The mean age was 53.77±11.94 

years in the normoalbuminuria group and 

54.69±13.16 years in the microalbuminuria group. 

No significant difference was observed between the 

groups in terms of age. Female gender was 53.4% in 

the normoalbuminuria group and 57.9% in the 

microalbuminuria group. There was no significant 

difference between the groups in terms of gender. 

In the microalbuminuria group, uric acid (p=0.032), 

glucose (p<0.001), GGT (p=0.003), HBA1C (p<0.001) 

and triglyceride (p<0.001) levels were significantly 

higher; eGFR (p<0.005), HDL (p<0.001) and vitamin 

D (p=0.017) were significantly lower. There was no 

significant difference between the groups in terms 

of other laboratory parameters. 

The distribution and analysis of demographic 

characteristics and laboratory parameters between 

the groups are summarised in Table 1.  

In the correlation analysis, a significant negative 

correlation was found between age and SUA/Scr 

ratio (p=0.003) and eGFR (p<0.001). A significant 

negative correlation was observed between eGFR 

and uric acid (p<0.001) and albuminuria ((p=0.004) 

and a significant positive correlation was observed 

between SUA/Scr ratio (p<0.001) (Table 2). 
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Table 1. Comparison of demographic characteristics and laboratory parameters between groups 

 Normoalbuminuria  (N=247) Microalbuminuria  (N=152) p value 

Age*  53,77±11,94 54,69±13,16 0,357¥ 

Gender, Female*** 132 (53,4) 88 (57,9) 0,385¥¥¥ 

Serum Uric acid (mg/dl)** 4,40 (1,5-33) 4,9 (1,5-12,1) 0,032¥¥ 

Serum Creatinine (µmol/L)** 0,89 (0,44-1,89) 0,89 (0,47-5,39) 0,280¥¥ 

SUA/Scr** 5,13 (1,9-45,21) 4,93 (0,04-16,38) 0,946¥¥ 

GFR (ml/dk/1,73m2)** 86 (19-132) 80 (8-144) 0,005¥¥ 

Glucose (mg/dl)** 151 (53-499) 177 (73-444) <0,001¥¥ 

ALT (U/L)** 19 (5-137) 19 (8-335) 0,621¥¥ 

GGT (U/L)** 25 (7-351) 29 (11-306) 0,003¥¥ 

Hemoglobin (g/dl)** 14 (9-18,7) 14,1 (3,6-18,1) 0,386¥¥ 

HBA1C** 7,7 (5,1-15,7) 9 (5-15,2) <0,001¥¥ 

Triglyceride (mg/dl)** 143 (22-565) 171 (37-734) <0,001¥¥ 

HDL (mg/dl)** 47 (20-165) 42,5 (17-70) 0,001¥¥ 

LDL (mg/dl)** 117 (31-250) 122 (5-255) 0,575 

Total cholesterol (mg/dl)** 195 (83-338) 201 (83-361) 0,390 

Vitamin D (µg/L)** 14 (1-149) 11,91 (1,82-35) 0,017¥¥ 

*Mean±sd;**Median (min-max);***N(%).¥Independent Groups T Test; ¥¥Man Whitney U Test; ¥¥¥Ki-square 
test. SUA/Scr: Serum uric acid/Serum creatinine GFR: Glomerular Filtration Rate; ALT:Alanin Amino Transferaz; 
GGT: Gama Glutamil Transferaz;HBA1C: Hemoglobin A1C;HDL: High Density Lipoprotein; LDL: Low Density 
Lipoprotein. 
 

Table 2. Correlation analysis between age and other laboratory parameters 

  Age  Uric acid SUA/Scr eGFR 

Uric acid* rho 0,014 -   

 p 0,777 -   

SUA/Scr* rho -0,147 0,621 -  

 p 0,003 <0,001 -  

eGFR* rho -0,494 -0,351 0,249 - 

 p <0,001 <0,001 <0,001 - 

Albuminüria* rho 0,078 0,090 -0,031 -0,146 

 p 0,120 0,073 0,541 0,004 
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Discussion 

Diabetic nephropathy is one of the leading causes of 
end-stage renal disease worldwide. Many studies 
have been conducted on the prevention and 
treatment of this important complication of 
diabetes. Considering the rising prevalence of DN, 
the present screening methods or tests for 
determining DN risk seem deficient. It is also 
important to introduce new biomarkers other than 
eGFR and microalbuminuria. In our study, we found 
a significant negative correlation between eGFR and 
uric acid and albuminuria, and a significant positive 
correlation with the SUA/Scr ratio. We also found 
that SUA level was significantly higher in the 
microalbuminuric patient group. There are many 
studies showing the association of SUA with 
diabetic kidney disease 1,11-13. However, studies 
investigating the SUA/Scr ratio are limited 14. Again, 
SUA levels have mostly been compared with eGFR 
levels, and there are relatively few studies with 
albuminuria 15-17. 

Hyperuricemia is associated with worsening eGFR, 
albuminuria, chronic kidney disease and renal 
failure, according to Sharma's meta-analysis. PMID: 
34104231. Hovind et al. also found that high normal 
SUA levels were associated with the incidence of 
diabetic renal failure in 277 newly diagnosed type 1 
DM patients 18. 

In contrast, Hayashino et al. found no association 
between SUA levels and eGFR decline or 
development of albuminuria, probably due to the 
heterogeneity of baseline eGFR and the short 
follow-up period of 1.8 years 19. 

Two studies were found in the literature which 
evaluated the SUA/Scr ratio and the renal function 
in diabetic patients. Among these, Kawamato et al. 
used eGFR as an indicator of renal function and 
showed that the SUA/Scr ratio at baseline was 
independently and significantly associated with 
future decline in renal function 14.  

The second study was conducted by Chen et al. In 
this retrospective study, SUA/Scr was found to be an 
independent risk factor for diabetic kidney disease 
in patients with type 2 diabetes, and it was 
emphasised that it may be helpful in detecting 
normoalbuminuric diabetic kidney disease 20.  

In our study, we found a significant correlation 
between the SUA/Scr ratio and the eGFR, but not 
between the SUA/Scr ratio and microalbuminuria. 
This suggests that the metabolic effects of SUA 
levels may be influenced by different parameters 
after adjustment for renal function. 

Decreases in eGFR without albuminuria are often 
reported in patients with diabetes. In a study by Qin 
et al, high SUA was shown to reduce eGFR even in 
people with diabetes without albuminuria 21,22. In 
our study, we did not find an association between 
microalbuminuria and SUA level and SUA/Scr ratio, 
but we did find a significant association with eGFR. 
This is in support of the study by Qin et al. However, 
the different results suggest that more research is 
needed on this topic. 

Limitations: 

Although this study only included a sample group 
with diabetes and excluded other comorbidities 
that may affect renal function, we had important 
limitations. Firstly, the retrospective nature of the 
study, the relatively small number of the 
microalbuminuria group and the use of spot urine 
examination for the evaluation of microalbuminuria 
can be counted as important limitations. 

Conclusion 

Considering the metabolic effects of SUA and 
especially its microvascular effects, we think that its 
effect on the complications of diabetes should be 
examined in more detail. The presence of studies 
suggesting that only strict glycaemic control is not 
sufficient in the progression of diabetes and 
development of complications supports our opinion 
23. SUA/Scr ratio may be a more valuable biomarker 
that corrects for renal function. However, studies in 
DN are insufficient. We think that prospective larger 
scale studies are needed. 
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Background-Aims: The prevalence and incidence of drug-induced hypersensitivity reactions (HSRs) are increasing worldwide. They are causing 
increasing morbidity and costs. Also, for physicians, they are one of the most challenging issues to manage. Understanding the etiology, 
prevalence, and triggering factors of drug-induced HSRs to treat and prevent them is important. Some literature data have shown the frequency 
of DHR to be approximately 2% in our country, however, to date, the eastern part of Central Anatolia has not been investigated for drug-induced 
HSRs particularly. In line with all this information, we aim to determine the frequency, etiology, and clinical features of drug hypersensitivity 
reactions (DHRs), and to evaluate the factors affecting drug-induced anaphylaxis among the patients admitted to the outpatient allergy clinic of 
the tertiary university hospital. 
Materials-methods: In this retrospective cohort study, medical records of the 8295 patients who visited the allergy outpatient clinic of Sivas 
Cumhuriyet University Hospital from 2nd July 2018 to 10 December 2019 were retrospectively reviewed by the hospital data system using the 
ICD-code Y57.4 (adverse effects caused by pharmacological agents). The frequency, etiologies, demographic, and clinical features of the DHRs 
were evaluated. 
Results: Among the 8295 patients who visited the allergy outpatient clinic of Sivas Cumhuriyet University Hospital, 159 patients with a mean age 
of 40,52± 14,85 years (129 female, 30 male) were evaluated with the diagnosis of DHRs. The frequency of DHRs among admissions was found to 
be approximately 2%. Accompanying allergic diseases included respiratory (17%), cutaneous (10%), venom (n=3), drug (7%), and food 
hypersensitivity (n=2). Multiple allergic diseases were detected in 20%. Eighty-six % (n=138) could recognize the culprit drug. The causes of drug 
hypersensitivity were non-steroidal anti-inflammatory drugs (NSAIDs) (27%), beta-lactams (16%), co-sensitization to beta-lactams and NSAIDs 
(8%), non-beta lactam antibiotics (8%), and other kinds of drugs (39%). Type 1 reaction occurred in 80%, type 4 in 21%, non-immune mediated in 
7, and mixed type composed of type 1 and 4 in 9 patients. Anaphylaxis occurred in 46,5%. Fifteen% had grade 2, 22% had grade 3, and 4 had grade 
4 anaphylactic reactions. Systematical assessment showed cutaneous symptoms in 93%, respiratory in 38%, cardiovascular in 29.5%, neurologic 
in 25%, and gastrointestinal in 11%.  Allergy to NSAIDs (88,6 %) and beta-lactams (82,5%) were more frequent in type 1 reactions than in type 4 
and mixed type reactions (p<0,001).  
Discussion-conclusions: Drug-induced anaphylaxis was commonly grade 3, occurred by NSAIDs and beta-lactams, and presented with cutaneous 
symptoms. Although drug-induced HSRs generally occurred by NSAIDs and/or beta-lactams, drugs such as proton pump inhibitors and vitamins 
were the culprits in up to 40% of the cases. Particular attention should be paid to this group in the evaluation of drug-induced anaphylaxis. 
Healthcare providers and patients need to be informed more to avoid neglecting the diagnosis of DHRs, especially drug-induced anaphylaxis. 
 
Keywords: Drug hypersensitivity, frequency, anaphylaxis, hypersensitivity reactions 
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ÖZ 
Giriş- amaç: İlaca bağlı aşırı duyarlılık reaksiyonlarının (ADR) prevalansı ve insidansı dünya çapında artmaktadır. Artan morbiditeye ve maliyetlere 
neden oluyorlar. Ayrıca hekimler için yönetilmesi en zor konulardan biridir. İlaca bağlı HSR'lerin etiyolojisini, yaygınlığını ve tetikleyici faktörlerini 
anlamak, bunları tedavi etmek ve önlemek önemlidir. Bazı literatür verileri ülkemizde DHR sıklığının yaklaşık %2 olduğunu göstermektedir ancak 
bugüne kadar Orta Anadolu'nun doğu kısmı uyuşturucuya bağlı HSR açısından özellikle araştırılmamıştır. Bütün bu bilgiler doğrultusunda amacımız, 
üçüncü basamak bir üniversite hastanesi alerji polikliniğine başvuran hastalarda ilaç aşırı duyarlılığının sıklığını, etiyolojisini ve klinik özelliklerini 
belirlemek ve ilaç ile indüklenen anafilaksiyi etkileyen faktörleri değerlendirmektir. 
Materyal-metodlar: Bu retrospektif kohort çalışmasında, Sivas Cumhuriyet Üniversitesi Hastanesi alerji polikliniğine 2 Temmuz 2018 - 10 Aralık 
2019 tarihleri arasında başvuran 8295 hastanın tıbbi kayıtları geriye dönük olarak hastane veri sistemi tarafından ICD kodu Y57.4 (farmakolojik 
ajanların neden olduğu advers etkiler) kullanılarak incelendi. İlaç aşırı duyarlılık reaksiyonlarının (ADR) sıklığı, etiyolojileri, demografik ve klinik 
özellikleri değerlendirildi. 
Bulgular: Sivas Cumhuriyet Üniversitesi Hastanesi alerji polikliniğine başvuran 8295 hastadan yaş ortalaması 40,52± 14,85 olan 159 hasta (129 
kadın, 30 erkek) ilaç ile indüklenen aşırı duyarlılık reaksiyonu (İAR) tanısı ile değerlendirildi. Başvurular arasında IAR sıklığı yaklaşık %2 saptanmıştır. 
Eşlik eden alerjik hastalıklar arasında solunum (%17), deri (%10), venom (n=3), ilaç (%7) ve gıda (n=2) aşırı duyarlılığı yer almıştır. Çoklu alerjik 
hastalık tanısı %20’sinde saptandı. %86'sı (n=138) sorumlu ilacı tanıyabildi. İlaç alerjisinin nedenleri non-steroid anti-inflamatuar ilaçlar (NSAII'ler) 
(%27), beta-laktam antibiyotikler (%16), beta-laktamlara ve NSAII'lere eş zamanlı duyarlılık varlığı (%8), non-beta laktam antibiyotikler (%8) ve 
diğer tür ilaçlardı (%39). Hastaların %80'inde tip 1, %21'inde tip 4, 7'sinde non-immun aracılı ve 9'unda tip 1 ve 4'ten oluşan mikst tip reaksiyon 
görüldü. Anafilaksi %46,5 oranında meydana geldi. %15'inde derece 2, %22'sinde derece 3 ve 4'ünde derece 4 anafilaktik reaksiyon vardı. 
Sistematik değerlendirmeye göre %93 deri, %38 solunum, %29,5 kardiyovasküler, %25 nörolojik ve %11 gastrointestinal semptomlar gözlendi. 
NSAII'lere (% 88,6) ve beta-laktamlara (% 82,5) alerji, tip 1 reaksiyonlarda, tip 4 ve karma tip reaksiyonlara göre daha sıktı (p<0,001).  
Tartışma ve sonuçlar: İlaç ile indüklenen anafilaksi genellikle 3. Derece idi, NSAII'ler ve beta-laktamlar tarafından meydana geliyordu ve kutanöz 
semptomlarla kendini göstermekteydi. İlaç ile indüklenen ADR'ler genellikle NSAII ve/veya beta-laktamlar tarafından meydana gelse de, vakaların 
%40'e varan kısmında proton pompası inhibitörleri ve vitaminler gibi ilaçlar suçludur. İlaç ile indüklenen anafilaksinin değerlendirilmesinde bu 
gruba özel dikkat gösterilmelidir. Özellikle ilaç ile indüklenen anafilaksi başta olmak üzere İAR tanısının ihmal edilmemesi için sağlık çalışanlarının 
ve hastaların daha fazla bilgilendirilmesi gerekmektedir. 
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Introduction
  

Drug hypersensitivity reactions usually develop 
unexpectedly and unpredictably with the use of 
drugs at normal therapeutic doses and are called 
adverse drug reactions. These reactions may 
develop non-immunologically 
(pseudoallergic/intolerance) or immunologically. 
True allergic (immunological) reactions are divided 
into early and late types; and are mediated by IgE 
and T cells, respectively. While conditions such as 
urticaria, angioedema, and anaphylaxis occur after 
contact with the drug and are included in the early-
type drug hypersensitivity group; dermatitis, 
maculopapular exanthema, and severe cutaneous 
drug reactions are included in the delayed-type 
drug hypersensitivity reaction group 1.  

Immunological drug hypersensitivity reactions 
should be diagnosed and treated promptly. For 
allergists and other physicians, drug allergies are 
one of the most difficult issues to manage in daily 
practice 2,3. 

The prevalence and incidence of drug-induced 
hypersensitivity reactions are increasing worldwide. 
Drug-induced adverse reactions are among the 
important causes of increased morbidity and cost in 
hospitalized patients 2,3. 

It is important to understand the etiology, 
prevalence, and triggering factors of drug-induced 
hypersensitivity reactions, to treat these patients 
correctly, prevent the recurrence of drug-induced 
hypersensitivity reactions, and develop prevention 
methods 1-3. 

In various studies conducted in our country, the 
prevalence of self-reported DHR varies between 
2.9% and 4.7% in students and adult male groups 4-

6. 

In addition, DHR frequency among outpatient clinic 
admissions was shown to be approximately 2% in a 
national multicenter study 7, but the northeast of 
our country was not examined on a regional basis. 
In particular, it is important to determine the 
frequency of drug hypersensitivity reactions seen in 
patients who applied to the allergy and clinical 
immunology outpatient clinic in Sivas province and 
to define the demographic and clinical 
characteristics of these patients, as they reflect the 
eastern part of Central Anatolia in Turkey. 

In line with all this information, we aimed to 
investigate the frequency, the etiologies, the 
diversity of clinical presentations, the risk factors, 
and the treatments applied to the cases with DHRs 

admitted to the Cumhuriyet University Medical 
Faculty Hospital, Department of Chest Diseases, 
Allergy and Clinical Immunology outpatient clinics. 

Material Method 

 

The medical records of 8295 patients over the age 
of 16 who applied to the outpatient clinic of Sivas 
Cumhuriyet University Faculty of Medicine, 
Department of Chest Diseases, Division of Allergy 
and Clinical Immunology, between 2 July 2018 and 
10 December 2019 due to DHRs were analyzed 
cross-sectionally and retrospectively through the 
hospital data system. 159 cases with Y57.4 ICD code 
(adverse effects caused by pharmacological agents) 
entry were included in our study. 

At first, the frequency of DHRs among the admitted 
patients was evaluated, and then the history of drug 
reactions and demographic data were recorded 
using a detailed questionnaire. The patients' 
gender, age, presence of atopic disease, existing 
chronic diseases, drugs they use constantly, clinical 
features of DHRs (organ systems affected), culprit 
drug/drugs, the treatments applied in the case of 
DHRs, along with case report forms, were cross-
sectionally and retrospectively obtained from 
hospital records. 

DHRs are classified as immediate-type (urticaria, 
angioedema, bronchospasm, laryngeal edema, 
rhinitis, hypotension, and allergic shock) and 
delayed-type (maculopapular reactions and DRESS- 
Drug Reaction with Eosinophilia and Systemic 
Symptoms, fixed drug eruption,s contact dermatitis, 
vasculitic reactions, photosensitivity, as well as 
severe cutaneous drug reactions; Steven-Johnson 
syndrome, acute generalized exanthematous 
pustulosis, and toxic epidermal necrolysis) [1]. Drug-
induced anaphylaxis was categorized into 4 grades 
according to the Mueller classification [8].  

According to the Mueller classification of 
anaphylaxis; Grade 1 HSR defines mild skin 
reactions (such as urticaria, pruritus, malaise, and 
anxiety), grade 2; general systemic reactions 
(urticaria, itching, and anxiety, as well as 
generalized edema, chest pressure, wheezing, 
abdominal pain, nausea-vomiting, and dizziness), 
grade 3; severe systemic reactions (in addition to 
those listed previously, dyspnea, dysphagia, 
deepening of the voice and difficulty in speech, and 
confusion), and grade 4 defines allergic shock (in 
addition to those listed previously, drop in blood 
pressure, collapse, incontinence, loss of 
consciousness). 
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The atopic status of the patients was analyzed to 
investigate the presence of allergic diseases among 
the cohort with drug hypersensitivity and to 
compare the presence of atopy with the types of 
drug allergy. The atopic status of our cases was 
evaluated by quantitative skin tests. Skin tests were 
performed with ALK Alutard® allergen extracts, 
including inhalant, food, venom, and latex allergens. 
Histamine was used as a positive control, and 
normal saline was used as a negative control. Since 
it is not available in our laboratory, allergen-specific 
IgE values could not be evaluated. 

After the evaluation of the atopic status of the 
patients, they are categorized into two main groups 
according to having only one type of allergic disease 
( for example, only respiratory/ cutaneous/ food/ 
venom/ drugs) and having≥2 types of allergic 
disease at the same time (for example, to have co-
sensitivity to venom together with food at the same 
time, etc.)  

Based on ENDA's recommendations, the cases were 
managed [9]; diagnostic drug tests could not be 
performed because the conditions could not be 
met, but oral drug provocation tests were 
performed with appropriate alternative drugs for 
the necessary patients. 

Statistical Analysis 

Statistical Analyses Values were expressed as 
frequency (number and percentage), and mean 
(range) as appropriate. Fisher’s exact test and chi-
square tests were used for 2 × 2 comparisons of 
categorical variables. Mann-Whitney U and 
KruskalWallis H test was used to compare numerical 
variables, where the numbers were <30. Statistical 
analyses were performed using the SPSS software 
package, version 23 (SPSS Inc., Chicago, IL, USA). 
Results with p<0.05 were evaluated as statistically 
significant. 

Ethical Approval 

Our study was approved by Sivas Cumhuriyet 
University, non-interventional clinical research 
ethics committee with the decision number 2020-
01/01 dated January 15, 2020. 

Results 

1. Study Group and the Frequency of DHRs 

Y57.4 ICD code (adverse effects caused by 

pharmacological agents) entry was detected in 159 

cases out of 8295 applications during our study 

period, and the frequency of DHRs among allergy 

outpatient applications was found to be 2%. 

2. Demographics and Characteristics of the 

Patients with DHRs 

A total of 159 patients with a mean age of 40,52± 

14,85 years (129 female, 30 male) were evaluated. 

Ninety- two (57%,n=92) had atopic diseases. Single-

type allergic diseases included venom (n=3), drug 

(n=12), food (n=2), respiratory (n=27), and 

cutaneous allergies (n=16). Multiple allergic 

diseases were detected in 32 (20%) (Figure 1). 

 

Figure 1.  Distribution of atopic diseases among 

patients with DHRs (shown as numbers) 

 

Ninety-three (58%, n=93) had a history of chronic 

diseases; of them, 13 had autoimmune diseases, 

and 7 had autoinflammatory diseases (8% and 4%, 

respectively). Seventy (44%) had chronic drug 

usage, and of them, 23 used anti-hypertensive 

drugs (%14) (Table 1). 

Prick tests were assessed in 85 patients, of them 64 

resulted negative. Twelve (n=12) had inhalant 

allergen sensitivity. Pollen and cockroach/house 

dust mite sensitivity were observed equally. 8 had 

polysensitization and only 1 had food sensitivity 

(Figure 2). 

 

Figure 2. Prick test results of the patients with 

DHRs (shown as numbers) 
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Table 1. General characteristics of patients with DHRs 

3. Characteristics of the DHRs 

Among 159, 138 (86%) could recognize the culprit 

drug (Table 2). The causes of drug hypersensitivity 

reactions were NSAIDs (n=44, 27%), beta-lactams 

(n=26, 16%), co-sensitization to beta-lactams and 

NSAIDs (n=14, 8%), antibiotics/ non-beta lactam 

antibiotics (n=13, 8%), and the other drugs (local 

and general anesthetics, proton pump inhibitors, 

vitamins, oral iron replacement therapy, disease-

modifying anti-rheumatic drugs- DMARDs, 

antilipidemic, oral antimuscarinics, diuretics, oral 

anti-emetics, ACEI/ARBs, radiocontrast agents, 

antihistaminics, and oral anti-diabetics) (n=62, 39%) 

(Figure 3). In 127 (80%) of the DHRs, patients 

received the culprit drugs perorally. 

 

Figure 3. The etiologies of DHRs (The frequencies of 

the culprit drugs are given as numbers). 

 

Type 1 reaction occurred in 116 (72%), type 4 

occurred in 34 (21%), non-immune mediated 

occurred in 7, and mixed type composed of type 1 

and 4 occurred in 9 patients. Among the drug-

allergic patients, anaphylaxis occurred in 74 

(46,5%). Among them, 24 (15%) had grade 2, 36 

(22%) had grade 3, and 4 had grade 4 anaphylactic 

reactions (Figure 4).  

 

Figure 4. Types of the DHRs and the distribution of 

the drug-induced anaphylaxis among our cohort 

(The frequencies are given as numbers). 

 

According to systematical assessment, cutaneous 

symptoms were observed in 148 (93%), respiratory 

in 61 (38%), cardiovascular in 47 (30%), neurological 

in 40 (25%), and gastrointestinal in 18 (11%) of all 

the patients (Table 2). 
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hypersensitivity

reaction

Drug-related
anaphylaxis

Type 1 Type 4 None-immune mediated Type 1+4 No Grade 2 Grade 3 Grade 4

Variable  Number, % 

Total number of patients 159 

Age, mean±SD (years) 40,52± 14,85 

Gender (female/male) 129/30 

Chronic disease  93 (58%) 

Chronic drug usage  70 (44%) 

Anti-hypertensive drug usage  23 (14%) 

Atopic disease  92 (57%) 

Autoimmune disease 13 (8%) 

Autoinflammatory disease 7 (4%) 
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Table 2. Clinical characteristics and the treatment methods of DHR  

(Abbreviations, po; peroral, pe; parenteral) 

 

The local anesthetics and radiocontrast media drug 

skin tests were evaluated (n=17 and 7, 

respectively). The prick and intradermal tests were 

evaluated in line with the drug allergy guidelines 

(prick tests with the full concentration of the drug 

itself, and intradermal tests with the 1/100 and 

1/10 dilutions of the drug, respectively). Histamine 

was used as positive and normal saline was used as 

negative controls. All of the drug skin tests with the 

local anesthetics and radiocontrast media resulted 

in negative.  

When comparing the causes of drug 

hypersensitivity reactions with the atopic status; in 

the presence of concomitant atopic disease, beta-

lactam sensitivity is observed and in the absence of 

atopic disease, sensitivity to antibiotics/ non-beta 

lactam antibiotics was observed (p=0,019)      

(Table 3). 

When comparing the causes of drug allergy with 

the type of drug hypersensitivity, allergy to NSAIDs 

(88,5 %) and beta-lactams (82,5%) are more 

frequent in type 1 reactions than in type 4/mixed-

type reactions (p<0,001) (Table 3). 

While 100% of grade 4 anaphylactic reactions were 

observed within the first hour and grade 3 

reactions were frequently within the first hour, the 

reactions that occurred after the 24th hour were 

completely grade 2 (p=0,043) (Table 3). 

According to the systematical assessment, in the 

presence of beta-lactam allergy, respiratory 

symptoms were observed more frequently than 

the other types of drugs (p=0,018) (Table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable Number, % 

Recognition of the culprit drug 138 (86%) 

Way of drug administration (po/pe) 127/32 (80%/20%) 

Symptoms according to systematical assessment 
 

     Mucocutaneous symptoms  148 (93%) 

     Respiratory symptoms 61 (38%) 

     Cardiovascular symptoms 47 (30%) 

     Neurological symptoms 40 (25%) 

     Gastrointestinal symptoms 18 (11%) 

Hospitalization  8 (5%) 

Drug-induced anaphylaxis 74 (46%) 

Adrenalin administration  32 (20%) 

Antihistaminic administration  153 (96%) 

Corticosteroid administration  132 (83%) 
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Table 3. The distribution of the frequencies according to the presence of atopic diseases, DHR types and 

grades, and the DHR-related symptoms is shown as based on the types of the culprit drugs. 

Variables (n=159) Atopic disease (+) (n=92)  Atopic disease (-) (n=67) P 

Beta-lactam allergy (n=40) 77,5% (n= 31) 22,5% (n=9) 0,019 

Non-beta lactam antibiotics allergy  
(n=13) 

38,5% (n=5) 61,5% (n=8) 

 
Type 1 reactions (n=116) Type 4 

reactions 
(n=34) 

Mixed  
(Type 1+4) 
reactions (n=9) 

 

NSAIDs allergy (n=44) 88,5% (n=39) 11,5% (n=5) 0 <0,001 

Beta-lactam allergy (n=40) 82,5% (n=33) 17,5% (n=7) 0 

None-beta lactam antibiotics allergy 
(n=13) (n=13) 

54% (n=7) 46% (n=6) 0 <0,05 

Other kinds of drugs allergy (n=62) 60% (n=37) 25% (n=16) 15% (n=9) 

 
Grade 2 (n=24) Grade 3 (n=46) Grade 4 (n=4) 

 

<1 hour (n=63) 27% (n=17) 66,7% (n=42) 6,3% (n=4) 0,043 

1-24. hour (n=7) 43% (n=3) 57% (n=4) 0 

>24 hour (n=4)  100% (n=4) 0 0 

 
Respiratory symptoms (+) (n=61) Respiratory symptoms (-) (n=98) 

 

NSAIDs (n=44) 32% (n=14) 68% (n=30) 0,018 

Beta-lactam antibiotics (n=40) 58% (n=23) 42% (n=17) 

None-beta lactam antibiotics (n=13) 15% (n=2) 85% (n=11) 

Other drugs (n=62) 36% (n=22) 64% (n:40) 

 

 

4. Management of the DHRs 

Adrenalin injection was administered to 43% of the 

drug-induced anaphylaxis patients. These patients 

applied to emergency clinics and family 

practitioners to have the first step treatments of the 

drug HSRs. Especially, it is striking that only 43% of 

the anaphylaxis cases were treated with 

epinephrine administration. They were treated with 

antihistaminics and corticosteroid administrations. 

This result indirectly shows that the training of 

healthcare providers on the treatment of 

anaphylaxis is lacking. 

Only 8 patients were hospitalized due to drug-

induced anaphylaxis. As we observe in daily 

practice, antihistamines, and systemic 

corticosteroids (96% and 83%, respectively) were 

frequently administered in the case of drug 

hypersensitivity, with or without anaphylaxis (Table 

2). 

Discussion 

In our study, drug hypersensitivity and drug-
induced anaphylaxis cases admitted to the tertiary 
university hospital allergy outpatients in the north-



Dalgıç et al. / Cumhuriyet Medical Journal, 45(3): 64-72,2023 

70 

east of Turkey were analyzed retrospectively and 
the frequency was determined among applications 
from a single center. Our study did not include drug-
induced adverse reactions, thus focusing on actual 
DHRs. 

In the multicenter study of Çelik et al. in 2009-2010, 
the frequency of drug hypersensitivity was also 
found to be 2% in correlation with our study result 
[7]. Similar to the results by Çelik et al. from 11 
centers across the country, the majority of the cases 
in which DHR was detected in our cohort were 
women, and respiratory and skin allergies or a 
combination of these accompanied the cases [7]. 

Consistent with the literature, NSAIDs were taken as 
the first-place culprits, followed by beta-lactams. In 
addition, immediate and grade 1 reactions (Mueller 
classification of anaphylaxis) are the most common 
and present with skin involvement. Non-immediate 
DHRs were relatively rare [10-12]. 

More than half of the cases had chronic systemic 
and/or accompanying atopic disease. The majority 
experienced DHRs on peroral treatments, with 46% 
describing drug-induced anaphylaxis, but <50% of 
them were administered adrenaline injections.  

The lack of knowledge of physicians and health care 
providers, including allergists, in recognizing and 
treating anaphylaxis, prejudice about the side 
effects of adrenaline, and the presence of fear can 
be counted as the leading factors in the low rate of 
administration of adrenaline [13].  

Besides, in general, while mucocutaneous 
manifestations are common, cardiovascular and 
neurologic symptoms are more common in grade 4 
anaphylaxis. Although skin findings are frequently 
seen in the literature, consistent with our results, it 
should be kept in mind that anaphylaxis can occur 
without skin findings and even without 
cardiovascular collapse. In the absence of skin 
findings, the diagnosis of anaphylaxis becomes 
difficult, and the rate of adrenaline administration 
decreases in the absence of cardiovascular [13]. 

The diagnosis of anaphylaxis is mainly clinical. The 
most important point in diagnosis is awareness in 
primary care referral units. The first-line treatment 
for anaphylaxis is intramuscular (IM) adrenaline and 
it has no harm in anaphylaxis. Adrenaline 
administration also prevents prolonged and 
biphasic reactions. 

In the event of an acute allergic reaction, the 
triggering agent should be removed first and then 
IM adrenaline should be administered by the 
caregivers and/or healthcare professionals. After 

this step, help should be called and the patient 
should lie flat and his/her feet should be lifted into 
the air. The required dose of adrenaline is 0.15 mg 
IM for children (<30 kg); and 0.3 mg IM for children 
(>30 kg) and adults. If necessary, IM adrenaline 
administration can be repeated at 5-10 minute 
intervals until help arrives [13]. 

After adrenaline administration, the patient should 
be monitored for vital signs. Vascular access should 
be established, intravenous fluid support (500-1000 
cc bolus for adults, 10 mg/kg bolus for children and 
continued as needed), O2, inhaled B2 agonist, 
glucocorticoids and antihistaminics treatment 
should be applied when necessary [13]. 

As shown in our study, glucocorticoids and 
antihistaminics, which should be administered in 
the last step of the treatment of anaphylaxis, are 
applied in the first step with a frequency of almost 
100%. 

In addition, antihistaminics may not have life-saving 
effects but may have adverse cardiovascular effects 
(such as hypotension). They only have positive 
effects on cutaneous system findings. 

Glucocorticoids are effective in preventing 
protracted signs and biphasic reactions. Their acute 
activities are limited, their effects begin later than 
adrenaline, and they have less positive 
cardiovascular effects. It should be kept in mind that 
they will have positive effects in the long-term 
treatments of anaphylaxis. 

Cases known to be at risk (venom, food or drug 
allergies, etc.) should carry at least 2 adrenaline 
auto-injectors. Adrenaline auto-injector is the most 
important savior from fatal reactions, which should 
be preferred for long-term prophylaxis in these 
cases. Individualized treatment plans should be 
made for patients. Group activities can also 
eliminate judgments such as adrenaline side effects 
and fear of needles. Health professionals, nursery 
staff, and teachers should also be trained in 
anaphylaxis after graduation [13]. 

Safe alternative drugs were found for the cases 
presenting with DHRs. Diagnostic skin tests were 
performed only in local and general anesthetic drug 
allergies, due to the reasons physicians are more 
likely to use safe alternative drugs in inappropriate 
conditions to perform skin tests (lack of safe test 
areas, time limitation, inability to describe the 
culprit drug, or patients using drugs that affect the 
test technique, etc.) 

In our center, cross-reactive NSAIDs are avoided. 
Anti-inflammatory treatments with 
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meloxicam/nimesulide (which preferentially 
inhibits the cyclo-oxygenase: COX-2 enzyme) were 
preferred as safe alternative drugs. In beta-lactam, 
allergic cases, oral provocation tests with 
macrolides were referred to as safe anti-microbial 
treatments, and DHRs were not observed in 
patients by the literature [14-17]. 

The most important limitation of our study is its 
retrospective design and the fact that the data is 
based on patients' statements. 
Confirmation/diagnostic tests or drug provocations 
have not been performed to reveal the culprit drug. 

The main factors in the failure of drug diagnosis and 
provocation tests are the lack of allergy clinics with 
adequate safety, the long-term duration of the 
tests, and the lack of trained personnel (the 
preparation of the tests and the failure to provide 
appropriate treatment in case of an allergic 
reaction). 

HSRs may develop during drug diagnosis and 
provocation tests. In these cases, the need for 
emergency assistance, advanced follow-up, 
environmental conditions to perform the first-line 
treatments, and trained personnel are required. 
Considering all these needs, if possible, performing 
a drug provocation test with an alternative drug is a 
more reliable and time-saving method. 

 All cases were managed with an alternative drug 
recommendation. For this reason, DHRs were 
classified as only immune/non-immune or 
immediate/delayed type. 

However, in the literature, drug provocation tests 
showed low but different positivity rates between 
4% and 27% [18-20]. Provocation tests are the gold 
standard in the diagnosis of true drug allergy and 
should be applied in the presence of safe 
conditions. 

In conclusion, our study is remarkable in terms of 
the rarity of the actual DHR frequency among the 
cases admitted to the tertiary allergy immunology 
outpatient clinic in the Northeastern region of 
Turkey. When the demographic and clinical findings 
of these cases were examined, it was observed that 
the cases were frequently familiar with culprit drugs 
and approximately half of the cases had a history of 
anaphylaxis. However, the frequency of 
administration of adrenaline in cases of anaphylaxis 
was <50%.  In addition, DHRs very rarely require 
hospitalization and can be treated on an outpatient 
basis. This result shows us that it is necessary to 
raise awareness before and after graduation about 
the diagnosis and treatment of anaphylaxis in 
emergency and primary health care services. 
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Periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis (PFAPA) syndrome is characterized by 
recurrent fever attacks every 3-6 weeks lasting 3-6 days, associated with at least one of the three main 
symptoms. This study aimed to evaluate the demographic, clinical features, laboratory findings, and 
effectiveness of the applied treatment in patients with PFAPA syndrome. 
A total of 73 patients diagnosed with PFAPA syndrome, aged between 0-18 years, who presented to Sivas 
Cumhuriyet University Hospital Pediatric Outpatient Clinic between 01.01.2012 and 31.12.2022, were included 
in this study. Demographic data such as age, gender, symptoms, laboratory findings, treatment and efficacy of 
the treatment were analysed. 
Out of the 73 patients, 34 (46.6%) were female and 39 (53.4%) were male. The mean and median age at diagnosis 
were 3.85±1.47 years and 3.30 (1.1-7.5) years, respectively. The most common presenting complaint was fever. 
Fever was present in 64 (87.6%) of the 73 patients. Pharyngitis was observed in 56 (76.7%) patients, cervical 
adenitis in 26 (35.6%), cryptic tonsillitis in 12 (16.5%), and aphthous stomatitis in 15 (20.6%). Leukopenia and 
neutropenia were not detected in patients at the time of diagnosis. Neutrophilia was observed in 59 (80.8%) 
patients, and leukocytosis in 64 (87.7%) patients. Prior to treatment, CRP levels were found to be higher than 
the reference value of 8 mg/L in all patients. Prior to treatment, ESR values were within normal range (lower 
than 20 mm/h) in 10 (13.7%) patients and higher than 20 mm/h in 63 (86.3%) patients. Tonsillectomy was 
performed in 10 (13.7%) of 73 patients. 
The possibility of PFAPA syndrome should be considered in the differential diagnosis of patients younger than 5 
years of age who present with recurrent episodes of fever and tonsillitis and whose fever does not decrease 
despite antibiotic treatment. In this way, early diagnosis can be made, unnecessary antibiotic use can be avoided 
and thus unnecessary investigations, treatment and hospitalisations can be prevented. 
 
Keywords: Periodic fever, PFAPA, children 
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ÖZ 
Ateş, aftöz stomatit, farenjit ve servikal adenit (PFAPA) sendromu , üç ana belirtiden en az biriyle ilişkili, her 3-6 
haftada bir tekrarlayan, 3-6 gün süren ateş atakları ile karakterizedir. Bu çalışmada, PFAPA sendromu hastalığının 
demografik, klinik özellikleri,laboratuvar bulguları ve uygulanan tedavinin etkinliğinin değerlendirilmesi 
amaçlanmıştır. 
Bu çalışmaya Sivas Cumhuriyet Üniversitesi Hastahanesi Pediatri Polikliniğine 01.01.2012-31.12.2022 tarihleri 
arasında başvuran 0-18 yaş grubu hastalardan PFAPA Sendromu tanısı alan 73 hasta dahil edildi. Çalışmaya dahil 
edilecek hastalarda yaş, cinsiyet gibi demografik verileri, semptomlar, laboratuvar bulguları, uygulanan tedavi ve 
tedavinin etkinliği incelendi. 
Yetmiş üç hastanın 34’ü (%46,6) kız , 39’u (%53,4) erkekti. Ortalama ve medyan tanı yaşı ise sırasıyla 3,85±1,47 
yıl ve 3,30 (1,1–7,5) yıldı. En yaygın başvuru şikayeti ateş idi. 73 hastadan 64’ünde (%87,6) ateş şikayeti mevcuttu. 
Hastaların 56’sında (%76,7) farenjit, 26’sında (%35,6) servikal lenfadenit, 12’sinde (%16,5) kriptik tonsilit, 15’inde 
(%20,6) aftöz stomatit mevcuttu. Tanı anında hastalarda lökopeni ve nötropeni saptanmadı. Nötrofil yüksekliği 
59 (%80,8) hastada ve lökositoz 64 (%87,7) hastada görüldü. Tedavi öncesi tüm hastaların CRP değeri referans 
değeri olan 8 mg/L’den yüksek bulundu. Tedavi öncesi ESH değeri hastaların 10 (% 13,7)’unda normal değerlerde 
(20 mm/h’den düşük), 63 (% 86,3) hastada ise 20 mm/h’den yüksekti. 73 hastadan 10’una (%13,7) tonsillektomi 
uygulandı. 
Tekrarlayan ateş ve tonsilit atakları ile getirilen, antibiyotik tedavisine rağmen ateşi düşmeyen 5 yaşından küçük 
hastalarda ayırıcı tanıda PFAPA sendromu olasılığı göz önünde bulundurulmalıdır. Bu sayede erken tanı konabilir, 
gereksiz antibiyotik kullanımından kaçınılabilir ve böylelikle gereksiz tetkik, tedavi ve hastaneye yatışların önüne 
geçilebilir. 
Anahtar sözcükler: Periyodik ateş, PFAPA, çocuklar 
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Introduction 

Periodic fever, aphthous stomatitis, pharyngitis, 
and cervical adenitis (PFAPA) syndrome is 
characterized by recurrent fever attacks lasting 3-6 
days, occurring every 3-6 weeks, and associated 
with at least one of the three main symptoms.1,3 
Fever attacks usually have minimal or no response 
to antipyretic medications. Patients are 
asymptomatic between attacks and have normal 
growth and development. Other symptoms that 
may occur during fever attacks include headache, 
joint pain, myalgia, nausea, vomiting, and 
abdominal pain 4,6. PFAPA syndrome usually begins 
before school age and lasts until around 10-11 years 
old, although some cases are diagnosed in adults. 
Despite being the most common cause of recurrent 
fever in children, the true incidence of PFAPA 
syndrome is unknown due to the rarity of its 
diagnosis and frequent misdiagnosis, such as 
bacterial tonsillitis, leading to unnecessary 
administration of antibiotics 7,8. The genetic origin 
of PFAPA syndrome is a matter of debate and 
several studies suggest that inflammation-related 
genes may play a role in this autoinflammatory 
syndrome. Although the exact pathogenesis is 
unknown, there is an increase in inflammatory 
cytokines in the blood and affected tissues and 
dysregulation of the receptors of these cytokines 
9,10. The diagnosis of PFAPA syndrome is based on 
clinical criteria and excluding other possible causes 
of recurrent fever in children 11. During febrile 
episodes, neutrophils, acute phase reactants and 
white blood cells are elevated. All inflammatory 
parameters are normal between attacks 11,12. In the 
treatment of PFAPA syndrome attacks, the 
administration of a single or two doses of steroids 
during an attack leads to a dramatic improvement 
in symptoms 13,14. The aim of this study was to 
evaluate the demographic and clinical 
characteristics, laboratory findings and efficacy of 
the treatment of PFAPA syndrome. 

 

Material Method 

In this study, 73 patients aged 0-18 years who were 
admitted to Sivas Cumhuriyet University Hospital 
Paediatrics Outpatient Clinic between 01.01.2012-
31.12.2022 and diagnosed with PFAPA Syndrome 
were included. Demographic data such as age, 
gender, symptoms, laboratory findings, treatment 
and efficacy of the treatment were analysed. In 
complete blood count, leukocyte, lymphocyte, 
neutrophil, platelet and haemoglobin values were 
evaluated according to normal values determined 
according to age. Normal platelet count is 150- 
450x109 litres. Platelet count below 150x109 /L was 

considered for thrombocytopenia. Platelet count 
above 450x109 /L was considered for 
thrombocytosis. For anaemia, the guidelines of the 
National Health and Nutrition Examination Survey 
(NHANES-III) were used as the basis. Leukopenia 
was defined as a total leukocyte count <4,000/µL. 
Neutropenia was defined as a total neutrophil count 
<1500/µL. For C-Reactive Protein (CRP) analyzed in 
the Biochemistry Laboratory of the Cumhuriyet 
University Faculty of Medicine Research and 
Application Hospital, the normal values are 0-8 
mg/L. For Aspartate Aminotransferase (AST) and 
Alanine Aminotransferase (ALT), the normal values 
are 0-40 U/L. For Erythrocyte Sedimentation Rate 
(ESR), the normal values are between 0-20 
mm/hour. 

Ethics of the Study 

The study was approved by the Clinical Research 
Ethics Committee of Sivas Cumhuriyet University  
(2022-12/10) and conducted in accordance with the 
principles of the Helsinki Declaration. 

Statistical Analysis 

SPSS Windows Version 22 package program was 

used for statistical analysis. The data obtained from 

our study were loaded into the SPSS 22.0 

programme and Wilcoxon test was used to compare 

two measurement values obtained at different 

times in the same individuals since the data did not 

conform to normal distribution, and Chi Square Test 

and Fisher Exact Test were used in 2x2 layouts and 

multi compartment layouts in the evaluation of the 

data obtained by counting. Our data were 

expressed as arithmetic mean, median, standard 

deviation, number of individuals and % 

(percentage) in the tables and the error level was 

taken as 0.05. 

Results 

Out of seventy-three patients, thirty-four (46.6%) 

were female and thirty-nine (53.4%) were male. The 

mean and median age of diagnosis were 3.85±1.47 

years and 3.30 (1.1-7.5) years, respectively. The 

most common presenting complaint was fever. 

Among the seventy-three patients, sixty-four 

(87.6%) had a complaint of fever. When we referred 

to the period in which fever attacks occurred and 

the frequency of the attacks, we found information 

on forty-seven patients in their files, which was as 

follows: twenty-five (34.2%) patients (53.19% of the 

forty-seven patients) had attacks every thirty days, 

and twenty-two (30.1%) patients (46.80% of the 

forty-seven patients) had attacks between fifteen 

and thirty days. In the patients, fifty-six (76.7%) had 
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pharyngitis, twenty-six (35.6%) had cervical 

lymphadenitis, twelve (16.5%) had cryptic tonsillitis, 

and fifteen (20.6%) had aphthous stomatitis (Table 

1).  

Table 1. Demographic characteristics, clinical 

findings and symptoms of the patients  

 

 

 

 

 

Gender n (%) 

Male 39 (53,4) 
Girl 34 (46,6) 
Age at diagnosis Year 
Mean±SD 3,85 ±1,47 
Median (range) 3,30 (1,1-7,5) 
Symptoms n (%) 
Fever 64 (87,6) 
Abdominal pain 12 (16,4) 
Sore throat 11 (15) 
Vomiting 8 (11) 
Sores in the mouth 6 (8,2) 
Nausea 4 (5,5) 
Cough 2 (2,7) 
Results n (%) 
Fever 64 (87,6) 
Pharyngitis 56 (76,7) 
Cervical adenitis 26 (35,6) 
Aphthous stomatitis 15 (20,6) 
Cryptic tonsillitis 12 (16,5) 

* SD: standard deviation 
 
All patients received outpatient treatment. 
Seventeen (23.3%) patients had a history of 
frequent tonsillitis attacks in their first-degree 
relatives. During the attacks, 1 mg/kg of 
intravenous/intramuscular methylprednisolone 
was used for treatment, and all patients had a 
dramatic response. Laboratory tests were examined 
before (during the attack) and after treatment. 
Before treatment (during the attack), the mean 
white blood cell count was 14.55±4.26 /mm3, and 
the mean neutrophil count was 10.04±3.65 /mm3. 
After treatment, the mean white blood cell count 
was 8.45±2.10 /mm3, and the mean neutrophil 
count was 4.41±1.81 /mm3. Leukopenia and 
neutropenia were not detected in patients at the 
time of diagnosis. Neutrophilia was observed in 
fifty-nine patients (80.8%), and leukocytosis was 
observed in sixty-four patients (87.7%). The number 
of patients with normal leukocyte count was nine 
(12.3%), and the number of patients with normal 
neutrophil count was thirteen (17.8%). After 
treatment, no cases of leukopenia or neutropenia 
were observed. Thirty-three patients (45.2%) had 
normal white blood cell count, and six patients 
(8.2%) had leukocytosis. After treatment, the 

neutrophil count was normal in thirty-seven 
patients (50.7%) and high in two patients (2.7%). 

Before treatment (during the attack), the average 
CRP value was 69.17±48.60 mg/dl, and the average 
ESR value was 36.44±16.16 ml/h. After treatment, 
CRP values were examined in 34 patients and ESR 
values in 24 patients. The average CRP value was 
7.30±7.01 mg/dl, and the average ESR value was 
11.33±4.10 ml/h. The biochemical values of the 
patients, including liver and kidney function tests, 
were normal before and after treatment (Table 2 
and Table 3). Before treatment (during the attack), 
the CRP value of all patients (100%) was found to be 
higher than the reference value of 8 mg/L. After 
treatment, CRP value was found to be lower, i.e., 
normal, than the reference value of 8 mg/L in 24 
(32.9%) patients, and higher in 10 (13.7%) patients. 
Before treatment, the ESR value was within the 
normal range (less than 20 mm/h) in 10 (13.7%) 
patients, and higher than 20 mm/h in 63 (86.3%) 
patients. After treatment, the ESR value was lower 
than the reference value of 20 mm/h in 24 (32.9%) 
patients, and there were no patients with high ESR 
values. Tonsillectomy was performed in 10 (13.7%) 
of 73 patients. 
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Table 2. Laboratory findings of the patients before treatment (during the attack) 

Mean±SD Median Min.-max. 
Total number of 
patients 

 

Leukocytes (/mm3) 14,55±4,26 13,61 6,07-26,89 73/73 

Neutrophils (/mm3) 10,04±3,65 9,40 3,10-20,70 73/73 

Haemoglobin (g/dl) 12,48±0,78 12,50 10,5-14,2 73/73 

Platelets (/mm3) 318,47±83,80 312 179-596 73/73 

ALT (U/L) 14,21±4,57 14 5-31 73/73 

AST (U/L) 28,48±5,66 29 17-44 73/73 

CRP (mg/dl) 69,17±48,60 73,05 14,51-247 72/73 

ESR (mm/hour) 36,44±16,16 33 14-90 73/73 

max: maximum, min: minimum, SD: standard deviation  

 

Table 3. Laboratory findings of the patients after treatment  

Mean±SD Median Min.-max. 
Total number of 
patients 

 

Leukocytes (/mm3) 8,45±2,10 8,33 4,13-14,11 39/73 

Neutrophils (/mm3) 4,41±1,81 4,38 1,64-8,95 39/73 

Hemoglobin (g/dl) 12,81±0,87 12,7 11,2-15,8 39/73 

Platelets (/mm3) 339,74±80,99 324 195-587 39/73 

ALT (U/L) 17,04±5,25 16 17-40 52/73 

AST (U/L) 26,30±6,19 25,50 10-30 50/73 

CRP (mg/dl) 7,30±7,01 5,51 1,09-34,20 34/73 

ESR (mm/hour) 11,33±4,10 11,50 5-19 24/73 

max: maximum, min: minimum, SD: standard deviation

 

Discussion and Conclusion 

Periodic Fever, Aphthous Stomatitis, Pharyngitis, 
and Adenitis (PFAPA) syndrome is a disease 
characterized by recurrent fever attacks lasting 3-6 
days, occurring every 3-6 weeks and associated with 
at least one of the three main symptoms 1,3. In 
PFAPA syndrome, no gender-specific identification 
has been made, and in our study, the number of 
male patients with PFAPA syndrome was 39 
(53.4%), which was higher. The majority of cases 
occur before the age of 5 15. In this study, the mean 
and median age of diagnosis for both girls and boys 
were 3.85 ± 1.47 years and 3.30 (1.1–7.5) years, 
respectively. PFAPA syndrome is the most common 
cause of recurrent fever in children 1. In our study, 
the most common complaint was also fever. Fever 

was present in 64 out of 73 patients (87.6%). While 
the frequency of aphthous stomatitis in PFAPA 
syndrome cases is reported to range between 40% 
and 80% in the literature, aphthous stomatitis was 
present in 15 (20.6%) patients in our study 1,16. This 
result may be related to the inability of young 
children to describe their condition and the less 
painful nature of the ulcers. In the literature, the 
attack interval is reported to recur every 3-6 weeks 
with an average interval of 30 days 1-3. In our study, 
the duration of fever attacks was 30 days in 25 
(34.2%) patients and between 15 and 30 days in 22 
(30.1%) patients. Another notable finding in our 
study was that 17 patients (23.3%) had a history of 
frequent tonsil attacks in their first-degree relatives. 
It has been reported in studies that PFAPA cases are 
familial 17,18. Leukocytosis and neutrophilia were 
present in our patients' laboratory findings. 
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Consistent with our study data, it has been reported 
that in PFAPA, inflammation occurs as a result of 
activation of the innate immune system, and 
neutrophil-leukocyte counts increase during febrile 
periods 1. Inflammatory variables such as CRP and 
ESR increase during the attack period 19. In our 
study, the CRP value of all patients before 
treatment (during the attack period) was found to 
be higher than the reference value of 8 mg/L. The 
ESR value before treatment (during the attack 
period) was higher than 20 mm/h in 63 patients 
(86.3%). Biochemical values, including liver and 
kidney function tests, were normal in patients 
during the attack period. 

In the literature, it has been indicated that steroid 
treatment in PFAPA syndrome promptly stops flare-
ups [20]. In our study, all of our patients (100%) had 
a dramatic response to methylprednisolone 
treatment. Tonsillectomy was performed in 10 of 73 
patients (13.7%) in our study. Tonsillectomy and 
corticosteroids administered during attacks 
continue to be the most effective treatment 21. The 
main limitations of our study are its retrospective 
design and the short duration of patient follow-up. 
The short follow-up period did not allow us to 
monitor the clinical response in patients who 
underwent tonsillectomy. In conclusion, the 
possibility of PFAPA syndrome should be considered 
in the differential diagnosis of patients younger 
than 5 years of age who present with recurrent 
fever attacks and whose fever does not decrease 
despite antibiotic treatment. When PFAPA 
syndrome is diagnosed, methylprednisolone 
treatment should be administered at the time of the 
attack. In this way, early diagnosis can be made, 
unnecessary antibiotic use can be avoided and 
unnecessary investigations, treatment and 
hospitalisations can be prevented. 
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Hyperemesis gravidarum (HG) has severe, dramatic consequences, and the cause of this severe disease has not 
yet been determined clearly. It is known that hormonal, metabolic, immunological, and inflammatory agents 
may be effective in its etiology. Our study aimed to investigate the possible role of vitamin D, Lactate 
Dehydrogenase (LDH), Procalcitonin (PCT), and C-reactive Protein (CRP) in the etiology of HG. In this 
retrospective study, between June 1, 2021, and January 1, 2022, 110 pregnant women between 18 and 35 were 
admitted to the Obstetrics and Gynecology Polyclinic of the Sivas Cumhuriyet University Faculty of Medicine. 
Fifty-five patients diagnosed with HG were taken as a study group, and fifty-five healthy pregnant women not 
diagnosed with HG were taken as a control group. Obstetric data and serum vitamin D, LDH, PCT, and CRP values 
of pregnant women were detected retrospectively. When the groups with and without HG were compared, 
although the CRP and LDH levels were high in the HG group, they were not statistically significant (p=0.084, 
p=0.546). Vitamin D and PCT were significantly higher in the HG group than in the control group (p=0.001, 
p=0.047). Our study found high vitamin D and PCT levels in pregnant women with HG. Further studies with more 
participants are needed before these inflammatory markers can be used to diagnose HG. 

Keywords: Hyperemesis gravidarum, CRP, vitamin D, inflammation, procalcitonin 
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ÖZ 
Hiperemezis gravidarum (HG), nedeni henüz belirlenememiş dramatik sonuçları olan bir durumdur. Etiyolojisinde 
hormonal, metabolik, immünolojik ve inflamatuar ajanların etkili olabileceği bilinmektedir. Bu çalışmada amaç 
HG etiyolojisinde vitamin D, LDH, Prokalsitonin ve CRP'nin olası rolünün araştırılmasıdır. Bu retrospektif 
çalışmada; 1 Haziran 2021-1 Ocak 2022 tarihleri arasında Sivas Cumhuriyet Üniversitesi Tıp Fakültesi Hastanesi 
Kadın Hastalıkları ve Doğum Polikliniği'ne başvuran 110 hasta çalışmaya dahil edilmiştir. 5-13. gebelik haftasında 
HG tanısı alan 18-35 yaşlarındaki 55 gebe çalışma grubu, HG tanısı konulmayan 55 sağlıklı gebe ise kontrol grubu 
olarak değerlendirilmeye alındı. Gebelerin obstetrik verileri ve serum vitamin D, LDH, Prokalsitonin ve CRP 
değerleri retrospektif olarak değerlendirildi. HG'li ve HG'siz gruplar karşılaştırıldığında, HG grubunda CRP ve LDH 
düzeyleri yüksek olmasına rağmen istatistiksel olarak anlamlı farklılık bulunmadı (p=0.084, p=0.546). HG 
grubunda; Vitamin D ve Prokalsitonin kontrol grubuna göre anlamlı derecede yüksekti (p=0.001, p=0.047). 
Çalışmamızda HG'li gebelerde D vitamini ve Prokalsitonin düzeylerinin yüksek olduğunu saptadık. Bu inflamatuar 
belirteçlerin HG tanısında kullanılabilmesi için daha fazla katılımcıyla daha ileri çalışmalara ihtiyaç vardır. 
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Introduction 

 The main symptoms of pregnancy are nausea and 
vomiting. It is known that 70-80% of pregnant women 
experience nausea and vomiting that begin 2-4 weeks 
after fertilization, increase in severity and peak in the 9-
16th week of gestation, and improve in the 20-22nd 
week of pregnancy. In a small number of pregnant 
women, complaints continue until birth 1,2. Clinical 
manifestations such as treatment-resistant vomiting, 
electrolyte imbalance, dehydration, and ketonuria, 
accompanied by weight loss, are diagnosed as 
"Hyperemesis Gravidarum (HG)." HG is less common 
than pregnancy nausea and occurs in 0.2-3.6% of all 
pregnant women. It is the most common cause of 
hospitalization in the first trimester of pregnancy and 
causes serious labor and costs 3. The exact 
pathophysiology of HG is still unclear. Its etiology is 
thought to be multifactorial and is associated with 
hormonal, metabolic, immunological, psychological, 
and genetic factors 4,5. HG risk factors are previous 
pregnancies, multiple pregnancies, female fetuses, 
history of psychiatric illness, high and low body mass 
index before pregnancy, young age, black or Asian 
ethnicity, and type I diabetes 6-9. Smoking has been 
found to reduce the risk of HG 10. In patients with 
malnutrition whose symptoms persist into the second 
trimester, HG may lead to adverse pregnancy and 
perinatal outcomes 8,11. Studies show that HG causes 
poor pregnancy outcomes such as premature birth, low 
birth weight, and intrauterine growth retardation 4,12,13. 
Contrary to what would be expected in women with HG 
due to fasting, metabolic, and hormonal factors, the 
immune system is activated, and there is an increase in 
systemic inflammation 14,15. Inflammation must be 
under control during pregnancy; otherwise, there will 
be problems with the implantation of the semi-
allogeneic fetus into the endometrium and the healthy 
continuation of the pregnancy 16. Physiological 
regulation of the excessive immune response in 
pregnancy will prevent the rejection of the semi-
allogeneic fetus. A significant association between HG 
and markers of inflammation, such as C-reactive 
protein (CRP), vaspin, interleukin-6 (IL-6), and sirtuin, 
has been reported in literature 17.  
 Complications in HG increase as the severity of the 
disease increases. Early detection and prompt 
treatment will help relieve physical and psychological 
symptoms in women at risk for HG 18.  
 Based on this idea, we aimed to evaluate acute phase 
reactants such as Procalcitonin (PCT), CRP, Lactate 
Dehydrogenase (LDH), and 25(OH) Vitamin D levels in 
patients with HG to find new markers that may be 
effective in early diagnosis. 
 

 
 

 
 
Materials and Methods 
 
In our retrospective study, 110 patients between the 
ages of 18-35 who applied to the Obstetrics and 
Gynecology Polyclinic of Sivas Cumhuriyet University 
Faculty of Medicine Hospital between 1 June 2021 and 
1 January 2022 at the 5th to 13th gestational week 
were included. As a study group, 55 patients with HG 
diagnosis were evaluated. As a control group, 55 
healthy pregnant women who were not diagnosed with 
HG in the same age or gestational week range were 
assessed. The ethics committee approval of the study 
was obtained from the Faculty of Medicine of Sivas 
Cumhuriyet University (16.02.2022/ 2022-0248).  

The diagnosis of HG was made according to the 
American College of Obstetricians and Gynecologists 
(ACOG) criteria. These criteria are having excessive 
nausea and vomiting with a weight loss of 5% compared 
to pre-pregnancy weight or having ketonuria with a 
weight loss of 3-5% and vomiting more than three times 
daily. Various questions such as age, gravity, parity, 
gestational week, at what gestational week the nausea-
vomiting started, whether he used a drug for nausea-
vomiting, whether he was related to his wife, the 
mother's body mass index (BMI), type of pregnancy 
(spontaneous/ovulation induction/IVF-IUI (In vitro 
fertilization- Intrauterine insemination)) were obtained 
from the files of these patients. Vitamin D (25(OH) 
vitamin D), PCT, LDH, and CRP results were found and 
noted from the patient's laboratory results.  

In this study, gastroenteritis, gallbladder diseases, 
hepatitis, peptic ulcer, urinary tract stones, 
pyelonephritis, hyperthyroidism, hyperparathyroidism, 
migraine, vestibular disorders, pregestational and 
gestational diabetes, chronic liver and kidney failure, 
history of preeclampsia and chronic hypertension, 
multiple pregnancies, those with infection in the last 
three months, those with systemic infective diseases 
and smokers were excluded. 

Statistical Analysis  

The study used the SPSS 22.0 (Statistical Package for 
Social Sciences) program for statistical analysis. It was 
used in the statistical analysis of descriptive data 
(mean, standard deviation, frequency, rate, minimum, 
maximum). The suitability of quantitative data to the 
normal distribution was tested by Kolmogorov-Smirnov 
and Shapiro-Wilk tests. Study parameters were 
compared with the Independent Samples Test and Chi-
Square test. 
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Results  

55 pregnant with HG diagnosis and 55 healthy pregnant without HG diagnosis were included as a  control group. The 
descriptive characteristics of pregnant women are shown in Table 1. 

Table 1. The descriptive features of the pregnant women 
 

Hyperemesis gravidarum 

                                   (n=55) 

Control group 

(n=55) 
p 

Age† 27.4±4.4 (20-34) 27.4±4.0 (20-34) > 0.05 

Gravidity† 2.1±1.1 (1-6) 2.6±1.1 (1-6) > 0.05 

Parity† 1.0±1.0 (0-5) 1.2±0.9 (0-4) > 0.05 

Gestational week† 8.9±2.1 (5-12) 8.9±1.8 (6-12) > 0.05 

BMI† 24.0±4.0 (17.5-34.2) 25.1±2.9 (20.5-33.8) > 0.05 

Type of pregnancy*    

Spontaneous 47 (85.5) 46 (83.6) > 0.05 

Ovulation induction 4 (7.3) 6 (10.9) > 0.05 

IVF-IUI 4 (7,3) 3 (5.5) > 0.05 

† Continuous variables expressed as Mean ± Standard deviation (minimum-maximum).  
* Categorical variables were expressed as frequency (percentage) values. 
BMI, Body mass index; IVF-IUI, In vitro fertilization- Intrauterine insemination 

 

 The mean gestational week of nausea of the 
participants was 5.6±1.3 (4-10) in the HG group and 
5.4±1.1 (4-9) in the control group, and there was no 
statistically significant difference between them 
(p=0.36). Neither the HG group nor the control group 
had any consanguineous marriages. The percentage of 
participants using anti-nausea medication in the HG 
group was 41.8 (23), and 52.7 percent (29) in the 
control group.  

There was no significant difference between the two 
groups in terms of the rate of use of anti-nausea drugs 
(p= 0.25). 

There were significant differences between the mean 
amounts of PCT and vitamin D between the two groups 
(p<0.05). The data for this analysis and the mean of 
CRP, PCT, vitamin D (25(OH) vitamin D), and LDH are 
shown in Table 2. 

 

 
Table 2. Comparison of study data averages between groups 
 

 
Hyperemesis 
gravidarum 
(Mean ± SD) 

Control group 
(Mean ± SD) 

 
 
t 

 
 

p 

CRP 6.6±4.5 5.3±3.1 -1.748 0.084 

Procalcitonin 0.6±0.07 0.4±0.009 -2.027 0.047 

LDH 208±62.5 201±45.2 -0.606 0.546 

Vitamin D 9.4±3.6 16±8.4 5.786 0.001 

SD, standard deviation; p<0,05 statistical significance 
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Discussion 

Although the cause of HG is still not established, it is 
known to be a severe problem characterized by 
hypovolemia, dehydration, and electrolyte 
disturbance. It is known that there is usually some 
systemic inflammation at every stage of pregnancy. 
Still, this situation does not cause complications in 
pregnancy because the immune response can regulate 
it. However, this inflammation occurs excessively in 
complicated pregnancies, and lousy pregnancy results 
because it cannot be controlled. Although its role in HG 
is unknown, it is known that systemic inflammation has 
increased 17.  
Serum CRP is an acute phase reactant and one of the 
essential markers in the follow-up of the inflammatory 
process. Studies have reported increased CRP levels in 
women with HG that may contribute to the 
pathophysiology of HG compared with the control 
group 19-21. A few studies have also found that CRP is 
similar in patients with HG compared to the control 
group. However, in these studies, oxidative stress, 
other markers of inflammation, and immunological 
factors have been shown to increase in patients with 
HG. These factors have been pointed out in the 
pathogenesis of HG 22. Yılmaz et al. did not find a 
significant difference in CRP level between the groups 
in their study with 30 HG diagnosed and 30 control 
group participants 15. In our study, although the CRP 
value was higher in the HG group than in the control 
group, there was no statistically significant difference. 
We think this difference may be due to the small 
number of participants and the ability of CRP to be 
affected by many other factors, such as nutrition and 
environmental factors. 
Another elevated marker in systemic inflammatory 
growth is PCT. It’s a calcitonin prohormone secreted in 
response to proinflammatory stimuli 23. PCT is elevated 
explicitly in bacterial infections 24. However, Yun Hu et 
al. compared the PCT values of healthy pregnant 
women and non-pregnant women in whose study the 
infection was excluded. They found an increase in 
healthy pregnant compared to non-pregnant women 25. 
We have yet to encounter any scientific studies 
investigating PCT levels in HG in the literature. 
However, studies show that PCT increases in 
pregnancies complicated by conditions such as 
preeclampsia, diabetes mellitus (DM), and intrauterine 
growth retardation, where infection is excluded. It has 
been stated that the complications that occur in all 
these studies activate the immune system, which is in a 
particular order during pregnancy, and that PCT 
increases due to an excessive increase in immune 
response 26-29. In this study, we investigated whether 
the increase in immune response due to overeating in 
pregnancy in HG, the cause of which has not yet been 
determined, causes changes in PCT levels. In the study, 
we found statistically significantly higher PCT in the HG 

group compared to the control group. We think high 
PCT is influential and essential in excessive nausea and 
vomiting in pregnancy. 
During pregnancy, changes occur in the humoral and 
cell-mediated immune systems to protect the fetus and 
decidua from disruption by the mother's immune 
system 30. Minagawa et al. agreed that HG results from 
an overactive immune system as a result of their study 
31. Several studies have shown an increased 
inflammatory response in patients with HG 32,33. 
Vitamin D is known to have immunomodulatory and 
anti-inflammatory effects 34. A study found that the 1α-
Hydroxylase enzyme, which converts vitamin D into its 
active form in decidua in pregnancy, is the most 
commonly secreted in 1. trimester 35. In vitamin D 
deficiency, the anti-inflammatory response, which 
should be at a certain level in pregnancy, is disrupted, 
and the inflammatory response increases. Since 
adequate immunotolerance is not achieved, 
decidualization is disrupted, and pregnancy 
complications such as abortion, preeclampsia, and 
hyperemesis occur 36. In their study, Yılmaz et al. found 
no statistically significant difference between HG and 
the control group regarding vitamin D levels. Still, they 
found that vitamin D levels were lower in the HG group 
15. In the literature, vitamin D levels were significantly 
lower in HG patients compared to the control group 
37,38. In our study, confirming the literature, significantly 
lower vitamin D levels were found in the HG group than 
in the control group. 
In studies by Calleja-Agius et al. and Kalagiri et al., they 
reported an increased systemic inflammatory response 
in pregnancy and increased complications, especially 
early pregnancy losses, in pregnancies complicated by 
HG 39,40. Therefore, follow-up of systemic inflammatory 
markers is essential in the diagnosis, follow-up, and 
prevention of possible poor outcomes of HG. 
 

Conclusion 

In our study, although CRP and LDH levels were higher 
in the HG group than in the control group, no 
statistically significant difference was found. PCT and 
vitamin D levels were significantly higher in the HG 
group than in the control group. Many metabolic, 
environmental, and personal factors can influence 
inflammatory markers. It is also unclear whether this 
inflammatory increase in HG is elevated as a result or 
cause of HG.  

Considering that our study was conducted with a 
limited number of samples applying to a single 
institution and was studied with few markers, although 
it is a guide for subsequent analyses, more features 
should be evaluated with a larger sample. 
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Depression is a psychological and physiological destruction process. In recent years, it has been one of the 
leading causes of public health problems in our country and in the world.   Our aim in this study; To contribute 
to the literature in the light of the data we obtained by measuring the levels of vitamin D, folic acid and vitamin 
B12 in patients who applied to the emergency department after suicidal attempts.  
In the study, vitamin D, folic acid and vitamin B12 levels in blood tests taken from patients who applied to Sivas 
Cumhuriyet University Faculty of Medicine Department of Emergency Medicine between July 2019 and 
December 2020 with suicide attempts and healthy volunteers selected in line with the criteria were 
retrospectively analyzed. Consent forms received from Sivas Cumhuriyet University ethics committee with 
decision number 2020-06/14 were read and signed by healthy volunteers similar in gender and age and the 
patient group included in the study. Groups were formed by taking detailed anamnesis and physical 
examinations from volunteers who agreed to participate in the research. 
In our study, we compared the levels of vitamin D, folic acid and vitamin B12 in patients who applied to the 
emergency department after a suicide attempt with the normal population. Vitamin D and vitamin B12 levels 
were found to be significantly lower in the patient group compared to the control group. 
Our current clinical study supports many studies in the literature, with the detection of low levels of vitamin D 
and vitamin B12 after the examinations of the patient group who came to the emergency room with a depressive 
episode and the control group.  
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ÖZ 
Depresyon psikolojik ve fizyolojik bir yıkım sürecidir. Son yıllarda ülkemizde ve dünyada halk sağlığı sorunlarının 
önde gelen nedenlerinden biri olmuştur. Bu çalışmadaki amacımız; intihar girişimi sonrası acil servise başvuran 
hastalarda D vitamini, folik asit ve B12 vitamini düzeylerini ölçerek elde ettiğimiz veriler ışığında literatüre katkı 
sağlamaktır. 
Araştırmada Temmuz 2019-Aralık 2020 tarihleri arasında Sivas Cumhuriyet Üniversitesi Tıp Fakültesi Acil Tıp 
Anabilim Dalı'na intihar girişimi ile başvuran hastalardan ve belirlenen sağlıklı gönüllülerden alınan kan 
testlerinde D vitamini, folik asit ve B12 düzeyleri belirlendi. Kriterler geriye dönük olarak analiz edildi. Sivas 
Cumhuriyet Üniversitesi etik kurulundan 2020-06/14 karar numaralı alınan onam formları, çalışmaya dahil edilen 
hasta grubu ve cinsiyet, yaş benzer sağlıklı gönüllüler tarafından okunup imzalandı. Araştırmaya katılmayı kabul 
eden gönüllülerden detaylı anamnez ve fizik muayeneleri alınarak gruplar oluşturuldu. 
Çalışmamızda intihar girişimi sonrası acil servise başvuran hastalarda D vitamini, folik asit ve B12 vitamini 
düzeylerini normal popülasyonla karşılaştırdık. Hasta grubunda D vitamini ve B12 vitamini düzeyleri kontrol 
grubuna göre anlamlı olarak düşük bulundu. 
Mevcut klinik çalışmamız, acil servise depresif atakla gelen hasta grubu ve kontrol grubunun muayeneleri 
sonrasında D vitamini ve B12 vitamini düzeylerinin düşük olduğunun tespiti ile literatürdeki birçok çalışmayı 
desteklemektedir. 
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Introduction 

Suicidal behavior is the desire and act of ending 
one's own life. In many literature reviews, this 
behavior has been associated with depression, and 
important steps have been taken in terms of 
treatment within the scope of existing studies. 
Depression is the most common debilitating 
psychiatric illness, the physiopathology of which is 
related to many aspects of neurohumoral functions 
1. Depression is a process that increases 
psychological and physiological destruction if left 
untreated. More than 300 million people worldwide 
have major depressive disorder, which is increasing 
day by day2. According to the Centers For Disease 
Control and Prevention (CDC) data, there has been 
a continuous increase in suicidal behaviors in the 
last 10 years. Worldwide, more than 800,000 
people die by suicide each year 3. There is a 
diagnosable psychiatric disorder in most suicides, 
especially mood disorder 4. The most frequent 
application and first intervention place of the 
patient population after suicidal behavior is 
emergency services. For this reason, clinical studies, 
especially in emergency services, for the current 
patient population have gained more importance in 
recent years. 

Since vitamins and minerals contribute to many 
physiological processes in the biological cycle of the 
human body, a decrease in the function of many 
metabolic functions in the body can be observed in 
case of their deficiency. As a result, it can lead to 
chronic health problems in the long run. In order to 
ensure optimal health in the medium and long term, 
providing minimum vitamin supplementation to 
prevent deficiency symptoms should be an 
important public health issue 5. Nutritional habits 
are accepted as one of the important reasons that 
provide the pathophysiological mechanisms in the 
formation process of psychiatric disorders 6. 

    Vitamin D plays an active role in calcium and bone 
metabolism, the endocrine system, and the 
hormonal cycle, but research over the past two 
decades has also revealed numerous biological 
effects, including immunomodulation, induction of 
cell differentiation, and inhibition of growth 7. 

    There is a very close relationship between vitamin 
B12 and folic acid metabolism. They are the main 
determinants of one-carbon metabolism in which S-
adenosylmethionine (SAM) is formed. The SAM 
metabolite is the precursor of methyl groups, which 
are very important for the continuation of 
neurological functions in the body 8. Vitamin B12 
and folic acid supplementation may play a role in 
the prevention of megaloblastic anemias, some 

neuropsychiatric syndromes such as Alzheimer's-
dementia and mood disorders. (9) 

Our aim in this study is to contribute to the 
literature in the light of the data we obtained by 
measuring the levels of vitamin D, folic acid, and 
vitamin B12 in patients who applied to the 
emergency department after suicidal attempts. 

 

Materials and Methods 

In this study, α= 0.05; When β= 0.10 and (1- β)= 
0.90, it was decided to include 35 individuals in each 
group, and the power of the test was found to be 
p=0.907. 

In the study, the patient group of 35 people who 
applied to Cumhuriyet University Faculty of 
Medicine, Department of Emergency Medicine, 
between July 2019 and December 2020 after a 
suicide attempt was evaluated after detailed 
anamnesis and physical examination. While forming 
the control group in our study, a similar population 
was preferred in order to increase the reliability of 
the research in terms of age and gender. The control 
group was selected from a population similar to the 
patient group in terms of age and gender. The study 
was completely voluntary within the scope of the 
informed consent form for both groups. 

~5 mL blood samples were taken into biochemistry 
tubes (red caps) from the forearm veins of healthy 
and patient volunteers who agreed to participate in 
the study. The blood samples taken were kept at 
room temperature for 5 minutes. After waiting, it 
was placed in a centrifuge at 4000 rpm for 5 
minutes. was centrifuged. The resulting 
supernatant, ~400 μL, was transferred to at least 
two Ephendorf tubes and stored at -200C until the 
study was performed. When the desired number of 
patients was reached, the samples were removed, 
brought to room temperature and measured 
according to the kit procedure specified by the 
manufacturer.    

B12, Folic Acid, Vitamin D levels were measured 
from plasma/serum samples obtained from 
patients and healthy control groups. Data were 
analyzed using SPSS Data:23.0 (SPSS Inc., Chicago, 
Illinois, USA). Continuous variables were expressed 
as mean ± standard deviation (SD). In the evaluation 
of the data, the significance test of the difference 
between the two means (Independent t test) was 
used when the parametric test assumptions were 
fulfilled, and the Man Whitney U test was used 
when the parametric test assumptions were not 
fulfilled. 
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The study was conducted in accordance with the 
ethical principles of the Declaration of Helsinki. 

Results 

    In our study, we analyzed the sociodemographic 

data of the patients, as well as the amount of 

vitamin D, folic acid, and vitamin B12 in plasma. We 

evaluated the comparative results of these 

vitamins, which manage many biological processes 

in human metabolism, in patient and control 

groups. 

The mean age of 35 patients we evaluated was 

30.13±11.69 years, and the mean age of 35 

individuals in the control group was 30.95±9.48 

years (p=0.17; p>0.05). (Table 1) 

20 (57.1%) of the individuals in the patient group 

were female and 15 (42.9%) were male; 20 (57.1%) 

of the individuals in the control group were female 

and 15 (42.9%) were male (p=1; p> 0.05). (Table 1) 

 

 

 

 

 

 

 

 

Table 1. Age and Gender Distribution Between Patient and Control Groups 

 
Patient Group 

N(%) 
Control Group 

N(%) 
Independent T Test 

    

Gender 
 
 

   

Female 20 (57,1) 20 (57,1)  
Male  
 
 

15 ( 42,9) 15 ( 42,9) P=1 

The Average Age  
 

30,13±11,69 30,95±9,48 P=0,17 

* p<0,05 

When we compared the measured levels of vitamin D, folic acid, and vitamin B12 in patients admitted to the 
emergency department after a suicide attempt with the control group, we found a statistically significant 
difference between the two groups in terms of vitamin D and vitamin B12. (p<0.05) 

Table 2. Comparison of Vitamin Values Between Patient and Control Groups 

Vitamin Name Patient Group Mean 

(Mean ± Sd) 

Control Group Mean 

(Mean ± Sd) 

P Values 
Student's t test 

D Vitamin (mcg) 13,61 25,19 0,03* 

Folic Acid (ng/mL) 
7,76 8,30 0,49 

B12 Vitamin (pg/ml) 274,77 359,05 0,001* 

*P<0,05 
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Discussion 

In recent years, the frequency of suicidal behavior 
has gradually increased and has become a social 
problem and can lead to fatal consequences. Since 
the first place of application of the patient 
population is the emergency services, clinical 
evaluations and statistical analyses, especially in the 
emergency, should have clinical importance in the 
literature. 

When we examine the data obtained in the study, 
When we grouped the patients admitted to the 
emergency department by gender after a suicide 
attempt, suicidal behavior was found to be higher in 
females (female: male ratio 1.53:1.15). Women 
have higher suicidal ideation and behavior patterns 
compared to men 10,11. Our study's result is 
consistent with other studies (Table 1). 

A study on risk factors in patients over 65 years of 
age who exhibit suicidal behavior, especially male 
gender, psychiatric history, stressors, and living 
alone, were found to be more significant in 
predicting completed suicides12. 

A low level of vitamin B12 was found in depressed 
patients, and in the results of studies conducted 
with the general population, a significant 
correlation was found between low vitamin B12 
levels and depression13. Our study's results are 
similar to this. 

Vitamin B12 is the precursor of methionine amino 
acid and SAM metabolite, which is responsible for 
the metabolism of neuropsychological functions in 
metabolism. Vitamin B deficiency and its treatment 
are extremely important, as disruption in the 
methylation cycle will increase the functionality of 
memory, dementia, and cognitive impairment. In 
this sense, it is very valuable to have low levels of 
vitamin B12 in patients who exhibit suicidal 
behavior. There are studies that show that vitamin 
B deficiency contributes to the complexity of 
depressive symptoms14. 

Studies also show that vitamin B12 
supplementation reduces symptoms of depression 
and anxiety15. Considering the literature review, 
more comprehensive studies can be conducted on 
the possibility that patients with depressive moods 
take vitamin B12 supplements to reduce depressive 
episodes. In our study, vitamin B12 values 
measured in the patient population were 
significantly lower compared to the control group. 

There are clinical studies showing that folic acid 
deficiency shows the same neuropsychological 
symptoms as vitamin B12 deficiency and increases 

the tendency to depression16. However, in our 
study, folic acid deficiency was not found to be 
significant between the patient and control groups. 
At the same time, folic acid level was found to be 
normal in the patient group in our study. 

Recent studies have shown that insufficient vitamin 
D status is frequently observed in patients with 
depression17. In this sense, our current clinical study 
is similar to other studies. The results we found 
were lower in the patient group than in the control 
group and were compatible with other studies 
(Table 2). There are clinical data that analyze the 
relationship between vitamin D deficiency and 
depression and show improvements in depressive 
mood after vitamin D supplementation18. Although 
vitamin D deficiency is quite common in the world, 
it has been associated with anxiety disorders and 
major depressive disorders in many studies. There 
is also a clinical study in the literature that vitamin 
D supplementation reduces the symptoms of 
anxiety and depression19. However, a study that 
noted that there was no improvement in the 
present findings in the period observed after 
vitamin D supplementation in elderly patients with 
depressive symptoms and decreased physical 
functionality was also included in the literature20.  

In a study of clinical and preclinical studies 
examining the role of vitamin D on patients with 
dementia, mood disorders, and psychosis, it was 
thought that there was not enough evidence to say 
that vitamin D has a direct effect on the 
neuropsychological process21. 

CONCLUSIONS 

Depression, which is an important health problem 
in recent years, may result in suicidal behavior and 
death. Studies conducted on this depressive patient 
population in emergencies, which are places of 
referral after suicide, are valuable. 

Our study measured vitamin D, folic acid, and 
vitamin B12 levels in patients who applied to the 
emergency department after suicidal attempts. 
When we compared the levels of vitamin D, folic 
acid, and vitamin B12 in the patients who applied to 
the emergency department after a suicide attempt, 
we found that the levels of vitamin D and vitamin 
B12 were significantly lower in the patient group 
compared to the control group. The data we 
obtained in the literature review supported similar 
studies on depressive patients. 

There is a need for more comprehensive studies by 
reach a larger number of patients and, in this 
context, vitamin-supported primary treatment 
planning on patient groups. Comprehensive studies 
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can be directed by using depression scales in order 
to have an objective evaluation of the same patient 
population after the treatments. 

    Our study has some limitations. The first and most 
important limitation is that it was studied with a 
relatively small group of patients. At the same time, 
our current study is single-centered and more 
comprehensive studies are needed. One of the 
limitations of our study was the inability to observe 
the clinical course after vitamin D levels returned to 
normal, as we correlated vitamin D and vitamin B12 
deficiency, which we found in the patient group 
compared to the control group, with depressive 
mood. 

    It was thought that giving vitamin supplements to 
patients who presented with a suicide attempt and 
whose serum vitamin levels were low would 
prevent repeated suicide attempts. It is planned to 
conduct the study for a longer period of time (about 
5 years) and with a larger number of patients to 
show whether patients with vitamin deficiencies 
who have attempted suicide in the future 
experience relapse after vitamin supplementation 
and whether the suicide attempt repeats. 
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The study was conducted to evaluate the care burden and burnout levels of caregivers for patients hospitalized 
in palliative care. This descriptive study was conducted with 76 caregivers who were hospitalized in the palliative 
care services of a university and state hospital between 02.12.2019 and 02.06.2022 in Turkey. After obtaining 
the permissions of the ethics committee and the institution, the data were collected with the Descriptive 
Characteristics Form, Palliative Performance Scale, Caregivers Burden Inventory, and Maslach Burnout 
Inventory. The total score of the Caregivers Burden Inventory was 50.31±15.37, sub-dimensions of time-
dependency burden, developmental burden, physical burden, social burden, and emotional burden scores were 
18.30±3.23, 10.94±6.03, 13.54±5.99, 4.09±4.68, and 3.42±3.89, respectively. The Maslach Burnout Inventory 
sub-dimensions were emotional exhaustion, depersonalization, and personal accomplishment, with mean scores 
of 24.78±10.33, 11.59±4.20, and 28.64±5.67, respectively. The mean Palliative Performance Scale score of the 
patients was 32.76±16.86. As the care burden of caregivers increased, so did their exhaustion scores. Caregivers 
had moderate care burdens, high time dependency and physical burdens, high emotional exhaustion, and low 
personal accomplishment burnout. All patients who were cared for were bedridden. The presence of 
incontinence in the patient affected the time dependency care burden of the caregivers, and the presence of 
chronic disease in the caregiver and living with the patient also affected the caregivers' emotional exhaustion. 
These results show that studies must be conducted to develop multidisciplinary interventions to reduce 
caregivers’ care burden and burnout. 
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ÖZ 
Araştırma palyatif bakımda yatan hastalara bakım verenlerin bakım yükü ve tükenmişlik düzeylerini 
değerlendirmek amacıyla yapılmıştır. Tanımlayıcı tipte olan bu çalışma, Türkiye'de 02.12.2019 ile 02.06.2022 
tarihleri arasında bir üniversite ve devlet hastanesinin palyatif bakım servislerinde yatan 76 bakım veren ile 
gerçekleştirildi. Etik kurul ve kurum izinleri alındıktan sonra Tanımlayıcı Özellikler Formu, Palyatif Performans 
Ölçeği, Bakım Veren Yük Envanteri ve Maslach Tükenmişlik Envanteri ile veriler toplandı. Bakım Verenlerin Yükü 
Envanterinin toplam puanı 50,31±15,37, zamana bağımlılık yükü, gelişimsel yük, fiziksel yük, sosyal yük ve 
duygusal yük alt boyutları puanları ise sırasıyla 18,30±3,23, 10,94±6,03, 13,54±5,99, 4,09±4,68 ve 
3,42±3,89olarak belirlendi. Maslach Tükenmişlik Envanteri alt boyutları duygusal tükenme, duyarsızlaşma ve 
kişisel başarı olup ortalama puanları sırasıyla 24,78±10,33, 11,59±4,20 ve 28,64±5,67'dir. Hastaların Palyatif 
Performans Ölçeği puanı ortalaması 32,76±16,86 idi. Bakım verenlerin bakım yükü arttıkça tükenmişlik puanları 
da artmaktadır. Bakım verenlerin orta d91recede bakım yükü, yüksek zamana bağımlılık ve fiziksel yük, yüksek 
duygusal tükenme ve düşük kişisel başarı tükenmişliği vardı. Tedavi gören hastaların tamamı yatalak durumdaydı. 
Hastada inkontinans varlığı bakım verenlerin zamana bağlı bakım yükünü etkilediği gibi, bakım verende kronik 
hastalık varlığı ve hastayla birlikte yaşama da bakım verenlerin duygusal tükenmesini etkilemiştir. Bu sonuçlar 
bakım verenlerin bakım yükünü ve tükenmişliğini azaltmaya yönelik multidisipliner müdahalelerin 
geliştirilmesine yönelik çalışmaların yapılması gerektiğini göstermektedir. 
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Introduction
 
The palliative approach improves the quality of life 
of patients (children and adults) and their families 
facing problems associated with life-threatening 
diseases, prevents and alleviates pain through early 
detection, accurate assessment, and treatment of 
pain and other physical, psychosocial, or mental 
problems1.  

Palliative care is needed for a wide variety of 
diseases around the world. An estimated 56.8 
million people require palliative care each year, of 
which 25.7 million are in the last year of life. Only 
approximately 14% of people currently in need of 
palliative care receive it worldwide 1-3. Palliative 
care services were put into service in 2010 in 
Turkey, and today, they continue to be provided by 
297 health facilities with 3,899 beds in 79 provinces 
4. 

Caregiving means the process of undertaking care 
delivery activities and responsibilities. A caregiver is 
defined as an individual (i.e., a spouse, partner, 
family member, friend, or neighbor) who provides 
unpaid care to others in their daily activities and/or 
illness-related processes 5. The caregiver must learn 
how to deal with a patient. In this process, the 
caregiver usually begins to feel a significant 
caregiver burden and is at risk of caregiver 
burnout6. In a study conducted by Gerain (2019), it 
was found that there is a relationship between 
caregiver stress, burden, and burnout 7. The burden 
is defined as negative subjective and objective 
consequences such as psychological distress, 
physical health problems, economic and social 
problems, deterioration of family relationships, and 
loss of control. The caregiver feels obliged to 
provide the patient’s treatment, personal care, and 
psychosocial support1,6. Perpiñá-Galvañ et al. (2019) 
reported that anxiety is a significant problem in 
primary family caregivers of palliative care patients 
and there are signs of an intense burden on 
caregivers 8. Caregiver burden also causes negative 
impacts on the emotional, social, financial, physical, 
and spiritual functioning of the caregiver 9. Also, in 
burnout, the caregiver's physical health or 
emotional well-being is negatively affected due to 
the stress associated with caring for someone with 
care needs. Typically, burnout occurs when the 
caregiver does not receive adequate support or 
when the caregiver is overworked with too many 
tasks and responsibilities 9. Also, burnout is a three-
dimensional syndrome occurring in response to 
chronic stress 10. Caregiver burnout can manifest in 
3 ways feeling tired, not having the strength to 
continue giving care, and/or starting to withdraw 

from regular caregiving 11,12. When outcomes 
related to caregiving are evaluated, especially the 
jobs and potential burdens that are likely to result 
in burnout for caregivers, which will affect both the 
caregiver and the care recipient, must be taken into 
account 13,14. The care and treatment of patients in 
palliative care is a very difficult process in which the 
burden and burnout levels of caregivers can be 
affected at various levels. In the literature review, 
no study was detected in which the burden of 
caregivers was evaluated with the Caregiver Burden 
Inventory 15. By associating it with the palliative 
performance scale score of patients hospitalized in 
palliative care, and their burnout was examined. In 
this regard, the study was conducted to contribute 
to the development of interventions to meet the 
needs of patients in palliative care by evaluating the 
care burden and burnout levels of caregivers. 

Material Method 

All procedures performed in procedures involving 
human participants were in accordance with the 
ethical standards of the institutional and/or 
national study committee. Before starting the 
study, approval was obtained from the Non-
Interventional Clinical Study Ethics Committee of a 
university (Sivas Cumhuriyet University, Decision 
No: 2019-11/19). Written permission was obtained 
from the university hospital administration 
(93596471-774.99-E.32863) and Sivas Provincial 
Health Directorate (76728045-799-2557), where 
the implementation was made.  

After selecting the eligible participants who agreed 
to participate in the study, the researchers were 
introduced to them, and the objectives of the study 
were explained to the participants. The participants 
were ensured that their information would remain 
confidential, and they provided informed consent. 
The study was conducted following the principles of 
the Declaration of Helsinki. 

Study design and sample 

This descriptive study was conducted with 76 
caregivers of patients who were hospitalized in 
palliative care services of a university (33) and state 
(43) hospital between 02.12.2019 and 02.06.2022 in 
Turkey. In the study, no sample selection was made 
in the population, and all caregivers who 
volunteered to participate in the study and met the 
research criteria were included in the sample. The 
fact that the study was conducted during the 
COVID-19 pandemic and the length of 
hospitalization in palliative care caused the sample 
size to be limited. 
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The caregivers who were primarily responsible for 
the care of the patient in the hospital and at home, 
18 years of age and older, paid or unpaid care, and 
literate, non-communicative caregivers were 
included in the study. Interviews were conducted 
with those who cared for the patient for longer in 
patients with more than one caregiver. The 
researchers provided them with an explanation of 
the study. Written informed consent was obtained 
from all. 

Measures  

The data were collected with the Descriptive 
Characteristics Form, Palliative Performance Scale 
(PPS), Caregiver Burden Inventory (CBI), and 
Maslach Burnout Inventory (MBI). 

1. Descriptive Characteristics Form 

In this form, which was created by researchers in 
line with the relevant literature data [6, 8, 9, 13, 14], 
there are 21 questions to learn information about 
the individuals the caregivers cared for. The form 
included 14 questions to determine the 
introductory characteristics of caregivers. Also, 
there were 7 questions to determine the 
introductory characteristics of the caregivers that 
may affect the burden of caregivers and burnout. 

2. Palliative Performance Scale  

Anderson et al. reported the development and trial 
use of the Palliative Performance Scale (PPS) in 1996 
as a new tool for measuring functional status in 
palliative care [16]. The Turkish validity and 
reliability of the PPS were conducted by Oğuz et al. 
(2021). The score is derived from the assessment of 
5 domains ambulation, activity, and evidence of 
disease, self-care, intake, and level of 
consciousness. The PPS is divided into 11 levels, 
from PPS 0% to PPS 100%, in 10% increments, a 
patient at PPS 0% is dead and at 100% is ambulatory 
and healthy [17]. 

3. Caregiver Burden Inventory 

This is an inventory developed by Novak and Guest 
(1989) to quantify the impact of caregiving on 
caregivers [15]. The Caregiver Burden Inventory 
(CBI) includes five dimensions, namely time-
dependent (T/dep-B), developmental (Dev-B), 
physical (Phys-B), social (Soc-B), and emotional 
burdens (Emot-B). It is a 5-level Likert-type scale. 
The score is between 0 and 100 (0 to 20 in each 
dimension) [15]. A higher score indicates a higher 
burden. The form was adapted for Turkish society 
[18]. The CBI Cronbach alpha value was 0.94, 0.93 

for T/dep-B, 0.94 for  Dev-B, 0.94 for Phys-B, 0.82 
for Soc-B, 0.94 for Emot-B18. In this study, 
Cronbach’s alpha = 0.86 for these five dimensions 
(0.873, 0.862, 0.891, 0.767, 0.750, respectively). 

4. Maslach Burnout Inventory  

This 22-item tool was developed by Maslach10 and 
adapted for Turkish people with validity and 
reliability studies conducted by Ergin (1992) [19] 
and Çam (1996) [20]. This five-point Likert-type 
scale evaluates three dimensions of burnout. These 
are emotional exhaustion (EE), depersonalization 
(D), and personal accomplishment (PA). The 
inventory of the EE subscale contains 9 items, the D 
subscale contains 5 items and the PA subscale has 8 
items. High scores on the EE and D subscales but low 
scores on the PA subscale are considered 
burnout19. Ergin (1992) found Cronbach’s alpha 
reliability coefficients for three dimensions to be 
0.83 for EE, 0.65 for D, and 0.72 for a sense of PA 
[19]. The Cronbach’s alpha was found to be 0.916 
for EE, 0.815 for D, and 0.727 for PA in this study. 

Statistical analysis 

The data collected in this study were analyzed by 
using SPSS version 22.0. Frequencies, percentages, 
and mean values were used in the descriptive 
analyses. The normality of the distributions of the 
data was assessed by using the Kolmogorov–
Smirnov test. Since the data did not meet the 
parametric test conditions, the Mann–Whitney U 
test was used for two independent groups, and the 
Kruskal–Wallis test was used for more than two 
independent groups. We also analyzed the 
Spearman rank correlation coefficient test for 
continuous variables to identify factors that were 
significantly associated with caregiver burden 
burnout and the patients’ Palliative Performance 
Scale. Simple regression investigated predictors of 
caregiver burden and burnout. The level of 
statistical significance was taken as 0.05.  

Results 

The mean age of the caregivers was 53.86±14.72 
(Min:21, Max:82), and 72.4% of them were women. 
81% of the participants were married, 82.9% had 
children, 75% did not work in any job, and 17.1% 
perceived their income as good. Also, 52.6% of 
caregivers had a chronic disease (Table 1). 

A total of 26.3% of the caregivers lived with the 
spouse of the patient and 65.8% lived with their 
patients. When giving care to their patients, 71.1% 
of the participants received support from their 

siblings (64.8%). Of the patient 85.5% were elderly, 
50% had behavioral problems and 84.2% had 

incontinence. In addition to these, the average PPS 
score of the patients was 32.76±16.86 (Table 2). 
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Table 1. The descriptive characteristics of the caregivers of the patients 

 n  (%) 

The hospital where the patient is hospitalized  

University hospital 33 (43.4) 

Public Hospital 43 (56.6) 

Mean age 𝑥̄ : 53.86±14.72 ( Min:21, Maks:82) 

40 years and under 14 (18.4) 

41- 64 years 43 (56.6) 

65 years and older 19 (25.0) 

Gender  

Female  55 (72.4) 
Male  21 (27.6) 

Education level 

Illiterate 9 (11.8) 
Literate with no formal degree 8 (10.5) 
Primary-secondary school 38 (50.0) 
High school 13 (17.1) 
University   8 (10.5) 

Marital status 

Married 62 (81.6) 
Single 14 (18.4) 

Having Children 

Yes  63 (82.9) 
No  13 (17.1) 

Employment status 

Working  19 (25.0) 
Not working 57 (75.0) 

Income level 

High income 13 (17.1) 
Middle income 55 (72.4) 
Low income 8 (10.5) 

Chronic disease 

Yes  40 (52.6) 
No  36 (47.4) 

 

The CBI sub-dimensions of the caregivers were 
T/dep-B, Dev-B, Phys-B, Soc-B, and Emot-B. and 
their mean scores were 18.30±3.23, 10.94±6.03, 
13.54±5.99, 4.09±4.68 and 3.42±3.89, respectively. 
The CBI total score was 50.31±15.37. The MBI sub-
dimensions were EE, D and PA with mean scores of 
24.78±10.33, 11.59±4.20, and 28.64±5.67, 
respectively (Table 3). 

The difference between the Dev-B among the 
caregivers of illiterate (p<0.05) and chronic disease 
(p<0.001) and others was high and statistically 

significant. Elderly (p<0.05), unemployed (p<0.05), 
and caregivers with chronic disease (p<0.001) had 
statistically significantly higher Phys-B. The Soc-B of 
the male caregivers was high and the difference 
between them and the others was statistically 
significant (p<0.05). The EE of caregivers who were 
illiterate (p<0.05), unemployed (p<0.05), poor 
income status (p<0.05), and chronic disease 
(p<0.001) were statistically and significantly higher. 
The total score of the CBI of those with chronic 
diseases is also significantly higher than the others 
(p<0.001) (Table 4). 
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Table 2. The caring characteristics of the caregivers of the patients 

 n  (%) 

Relationship with patient  

Spouse 20 (26.3) 
Children  43 (56.6) 
Non-familial caregivers (paid caregiver) 8 (10.5) 
Others (Parent, sibling, grandchild, bride) 5 (6.6) 

Caregiving Time 

1 year and below 61 (80.3) 

Over 1 year 15 (19.7) 

Living with the patient 

Yes  50 (65.8) 
No  26 (34.2) 

Status of the person supporting the care 

Yes  54 (71.1) 
No  22 (28.9) 

Relationship with patient of the individual who supports the care to the patient (n=54) 

Child 12 (22.2) 
Brother/Sister 35 (64.8) 
Other (parent, grandchild, bride, uncle) 7 (13.0) 

The status of receiving education for care 

Yes  58 (76.3) 
No  18 (23.7) 

Patient age group 𝑥̄ : 75.28±10.76 ( Min:40, Maks:93) 

40-64 years 11 (14.5) 
65 years and above 65 (85.5) 

Patient behavioral problems (verbal-physical attack, agitation, etc.) 

Yes  38 (50.0) 
No  38 (50.0) 

Patient incontinence (urine/ stool) status  

Yes  64 (84.2) 
No  12 (15.8) 

Patient pychiatric disease (dementia, depression) status  

Yes  28 (36.8) 
No  48 (63.2) 

Patient neurodegenerative disease (Alzheimer, Parkinson) status  

Yes  31 (40.8) 
No  45 (59.2) 

Palliative Performance Scale 𝑥̄ : 32.76±16.86 ( Min:10, Maks:70) 

 

The differences between T/dep-B the caregivers of 
the patients who received training on care (p<0.05), 
who had behavioral problems (p<0.001) and who 
had incontinence (p<0.001) were found to be higher 
than the others, and the differences between them 
were statistically significant. The total burdens 
(p<0.05), Dev-B, and Phys-B (p<0.001) of the 
caregivers living with their patients were 
significantly higher. The Phys-B of the caregivers 

who were the spouses of the patients and the 
children who supported the care was higher than 
the others, and the difference between them was 
statistically significant (p<0.001). Soc-B was higher 
in caregivers of neurodegenerative patients 
compared to others (p<0.001). The caregivers of 
patients who had behavioral problems and 
neurodegenerative diseases had higher Emot-B and 
the difference between them was statistically 
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significant (p<0.05). Among the caregivers, the EE of 
the patient’s relatives (parent, sibling, grandchild, 
daughter-in-law) (p<0.001), children supporting the 
care (p<0.05), and caregivers living with the patient 
(p<0.001) were found to be statistically and 
significantly higher. The D levels of the caregivers 
who lived with their patients and were trained for 
care were high and the difference between them 
was found to be statistically significant (p<0.05). It 
was also found that the levels of burnout due to PA 
of caregivers who gave care to inpatients in 
palliative care were statistically significantly higher 
than the others (p<0.001) (Table 5). 

In the present study, a negative, moderate, and 
highly significant relationship was detected 

between T/dep-B and PPS (r=-0.592, p≤0.001). Also, 
a high level and positive correlation was detected 
between caregivers’ total CBI score and MBI sub-
dimensions EE (r=0.758, p≤0.001) and D (r=0.868, 
p≤0.001), and a moderate, high, and significant 
negative relationship was detected with PA (r=-
0.364, p≤0.001). A negative, moderate and highly 
significant relationship was detected between the 
incontinence of the patient being cared for and 
T/dep-B (r=-591, p≤0.001) in the study. It was also 
found that caregivers with chronic disease (r=-378, 
p≤0.001) and living with their patients (r=-347, 
p≤0.001) had a negative, moderately highly 
significant relationship with EE. 

 

Table 3. The mean scores of the Caregivers Burden Inventory and the Maslach Burnout Inventory of caregivers 
of patients

Scales Scale sub-dimensions/ 
total score 

�̅�±SD Median   Min- Maks. Point Range 

C
ar

e
gi

ve
r 

 B
u

rd
e

n
 In

ve
n

to
ry

 

Time-Dependent 
Burden 

18.30±3.23 20.00 1-20 0-20 

Developmental Burden  10.94±6.03 12.00 0-20 0-20 

Physical Burden 13.54±5.99 13.75 0-20 0-20 

Social Burden 4.09±4.68 3.00 0-20 0-20 

Emotional Burden 3.42±3.89 2.00 0-20 0-20 

Caregiver  Burden 
Inventory 

50.31±15.37 51.00 20-83 0-100 

M
as

la
ch

 B
u

rn
o

u
t 

In
ve

n
to

ry
 

Emotional Exhaustion 24.78±10.33 23.00 9-43 9-45 

Depersonalization 11.59±4.20 11.50 3-21 1-25 

Personal 
Accomplishment 

28.64±5.67 29.00 13-40 1-40 

 

It was shown that the T/dep-B of the caregivers 
could explain 34.9% of the presence of incontinence 
in the patient being cared for. The presence of 

incontinence in the caregiver affected the T/dep-B 
of the caregivers significantly by 59.2%. It was also 
shown that the EE of the caregivers participating in 
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the study can explain 22.9% of the caregiver’s 
chronic disease and living with their patients. The 
presence of chronic disease and living with their 
patients significantly affected the EE of the 
caregivers by 47.9% (Table 6). 

 

 

Table 4. The mean scores of the Caregivers Burden Inventory and Maslach Burnout Inventory according to the 

descriptive characteristics of caregivers of patients  

Abbreviations: Z, Mann Whitney U; KW, Kruskal Wallis  

Scale 
 
 
Descriptive Features 

Caregiver  Burden Inventory Maslach Burnout Inventory 

Time-
Dependent 

Burden 

Development
al Burden 

Physical 
Burden 

Social 
Burden 

Emotional 
Burden 

Emotional 
Exhaustion 

Deperson
-alization 

Personal 
Accompli
s-hment 

Age Groups 

40 years and below 17.64±2.76 11.35±5.81 10.26±5.6
1 

4.78±4.13 4.50±5.30 23.35±9.86 11.64±4.9
2 

28.85±7.5
0 

41- 64 years 18.86±2.18 9.83±6.46 13.25±5.9
8 

3.72±4.80 2.97±3.34 22.74±10.2
6 

10.91±3.7
6 

28.8±5.43 

65 years and above 17.52±5.26 13.15±4.66 16.63±4.9
7 

4.42±9.92 3.63±3.94 28.18±10.1
6 

12.46±4.3
5 

28.33±5.0
8 

KW 
p 

5.165 
0.577 

0.543 
0.761 

8.106 
0.017* 

1.237 
0.538 

1.400 
0.496 

4.428 
0.109 

1.985 
0.370 

0.706 
0.702 

Gender 

Female  18.38±2.65 11.05±5.86 13.93±5.8
6 

3.41±4.43 3.29±3.26 24.80±10.3
0 

11.31±4.0
9 

28.58±5.6
2 

Male  18.09±4.49 10.66±6.62 12.53±6.3
6 

5.85±4.95 3.76±4.30 24.76±10.6
9 

12.33±4.5
0 

28.80±5.9
2 

Z 
p 

-0.685 
0.745 

-0.239 
0.811 

-0.838 
0.402 

-2.094 
0.036* 

-0.208 
0.835 

-0.110 
0.912 

-1.100 
0.272 

-0.547 
0.584 

Education level 

Illiterate 17.55±4.12 16.88±4.56 16.19±5.4
5 

7.44±7.35 6.22±5.58 34.33±9.88 15.16±4.4
4 

27.55±6.8
2 

Literate with no formal 
degree 

18.75±3.57 10.75±6.47 15.31±6.7
0 

3.25±3.37 3.87±4.38 31.37±10.9
1 

12.75±4.8
8 

25.37±5.0
9 

Primary-secondary school 18.15±3.57 9.68±5.92 13.59±5.8
5 

3.60±4.30 2.97±3.34 22.76±9.22 10.90±3.5
6 

28.94±5.1
3 

High school 18.53±2.69 11±5.43 12.59±5.6
0 

3.92±4.76 3.69±4.15 23.76±10.9
0 

11.38±4.6
7 

29.84±6.2
9 

University   19±1.77 10.37±5.87 10.15±6.6
2 

3.75±2.86 1.5±1.92 18.75±5.36 10.06±3.9
4 

29.75±6.3
1 

KW 
p 

0.702 
0.951 

10.595 
0.031* 

5.837 
0.211 

2.139 
0.710 

4.788 
0.309 

13.240 
0.010* 

7.759 
0.100 

3.884 
0.421 

Employment status 

Working  18.78±1.98 10.10±6.53 10.65±6.9
5 

3.89±4.85 3.10±3.95 19.52±8.90 10.76±4.6
9 

30.63±5.8
7 

Not working 18.14±3.55 11.22±5.89 14.51±5.3
7 

4.15±4.66 3.52±3.91 26.54±10.2
5 

11.87±4.0
3 

27.98±5.4
9 

Z 
p 

-0.541 
0.588 

-0.607 
0.543 

-2.126 
0.033* 

-0.431 
0.666 

-0.705 
0.481 

-2.533 
0.011* 

-0.835 
0.404 

-1.575 
0.115 

Income level 

High income 18.76±3.13 11.46±5.66 11.63±6.6
8 

3.61±4.07 2.53±2.93 21.46±10.3
8 

11.15±3.9
2 

30.61±4.9
7 

Middle income 18.27±3.30 10.45±5.91 13.74±5.8
6 

3.70±4.34 3.45±3.79 24.34±9.98 11.43±4.0
8 

28.47±5.5
1 

Low income 17.75±3.24 13.5±7.48 15.31±5.6
9 

7.5±6.78 4.62±5.80 33.25±9.40 13.43±5.4
9 

26.62±7.4
4 

KW 
p 

1.188 
0.552 

1.790 
0.408 

1.838 
0.398 

2.720 
0.256 

0.744 
0.689 

6.456 
0.039* 

1.942 
0.378 

1.471 
0.479 

Chronic disease 

Yes  18.17±2.99 13.27±4.70 15.77±4.7
1 

4.3±4.99 3.95±4.05 28.47±10.1
4 

12.78±4.0
5 

27.3±5.48 

No  18.44±3.52 8.36±6.35 11.07±6.3
5 

3.86±4.36 2.83±3.68 20.69±9.03 10.27±4.0
2 

30.13±5.5
7 

Z 
p 

-0.680 
0.496 

-3.229 
0.001** 

-3.371 
0.001** 

-0.379 
0.704 

-1.617 
0.105 

-3.258 
0.001** 

-2.584 
0.009 

-2.315 
0.020* 
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*p<0.05, **p<0.001 
 

 

 

Table 5. The mean scores of the Caregivers Burden Inventory and Maslach Burnout Inventory according to the caregiver characteristics of 
the caregivers of patients 

 

Abbreviations: Z, Mann Whitney U; KW, Kruskal Wallis  
*p<0.05, **p<0.001 
 

 

 

 

 

 

Scale 
Characteristics of 
the 
caregivers 

Caregiver  Burden Inventory Maslach Burnout Inventory 

Time-
Dependent 

Burden 

Developmental 
Burden 

Physical 
Burden 

Social Burden Emotional 
Burden 

Emotional 
Exhaustion 

Deperson-
alization 

Personal 
Accomplish-

ment 

Relationship with patient 

Spouse 17.35±4.95 14.05±5.12 16.98±4.74 4.3±6.00 3.45±3.74 31.5±8.34 12.7±4.27 28±4.41 
Children  18.62±2.38 9.65±5.87 12.5±5.60 4.72±4.366 3.72±4.06 22.30±10.09 11.05±3.89 28.02±6.01 
Non-familial 
caregivers 

18.75±2.05 9.37±6.41 10±7.41 1.12±2.100 1±2.13 17.12±5.64 10±4.90 34.12±3.31 

Others (Parent, 
sibling, grandchild, 
bride) 

18.6±2.60 12.2±7.15 14.5±6.64 2.6±2.607 4.6±4.77 31.6±9.01 14.4±4.49 27.8±6.61 

KW 
p 

0.381 
0.944 

7.682 
0.053 

12.67 
0.005** 

6.620 
0.085 

5.366 
0.146 

16.99 
0.001** 

4.894 
0.179 

9.932 
0.019* 

Living with the patient 

Yes  17.92±3.72 12.22±6.12 14.87±5.43 4.18±4.88 3.84±3.97 27.36±10.70 12.44±4.19 28.66±5.70 
No  19.03±1.84 8.5±5.14 11.00±6.31 3.92±4.34 2.61±3.69 19.84±7.59 9.98±3.81 28.61±5.70 
Z 
p 

-1.064 
0.287 

-2.608 
0.009** 

-2.692 
0.007** 

-0.016 
0.986 

-1.494 
0.134 

-2.931 
0.003** 

-2.500 
0.012* 

-0.164 
0.869 

Relationship with patient of the individual who supports the care to the patient (n=54) 

Child 18.91±1.97 13.25±6.19 16.87±5.57 3.08±4.56 4±4.13 31.41±9.51 12.41±5.17 27.75±4.51 
Brother/Sister 17.97±4.15 9.65±6.36 12.86±5.23 4.2±4.17 2.71±3.23 22.97±10.11 10.88±3.56 28.94±5.14 
Other (parent, 
grandchild, bride, 
uncle) 

18.28±2.21 9.42±5.50 8.39±5.57 3.85±2.79 2.71±3.45 19.42±9.28 9.78±3.92 27.14±7.79 

KW 
p 

0.276 
0.871 

3.480 
0.175 

10.497 
0.005** 

1.638 
0.440 

1.014 
0.602 

7.235 
0.026* 

2.332 
0.311 

1.462 
0.481 

The status of receiving education for care 

Yes  18.55±3.34 11.29±6.36 14.21±5.97 3.91±4.75 3.5±3.91 25.43±10.69 12.19±4.12 28.60±4.94 
No  17.5±2.79 9.83±4.82 11.38±5.70 4.66±4.52 3.16±3.94 22.72±9.07 9.66±3.98 28.77±7.72 

Z 
p= 

-2.353 
0.018* 

-1.170 
0.241 

-2.017 
0.043* 

-0.966 
0.333 

-0.287 
0.774 

-0.874 
0.381 

-2.337 
0.019* 

-0.355 
0.722 

Patient behavioral problems (verbal-physical attack, agitation, etc.) 

Yes  19.21±1.86 10.52±5.90 14.26±5.83 3.44±3.86 4.05±3.80 24.34±10.27 12.10±4.14 27.15±6.13 
No  17.39±4.01 11.36±6.22 12.83±6.14 4.73±5.35 2.78±3.93 25.23±10.52 11.09±4.26 30.13±4.79 

Z 
p 

-2.578 
0.009** 

-0.479 
0.631 

-1.092 
0.274 

-0.805 
0.420 

-1.991 
0.046* 

-0.337 
0.735 

-0.884 
0.376 

-1.895 
0.058 

Patient incontinence (urine/ stool) status  

Yes  19.125±1.64 10.54±6.06 13.89±6.10 3.90±4.94 3.64±3.75 24.23±10.10 11.65±4.29 28.59±5.46 
No  13.91±5.56 13.08±5.66 11.68±5.23 5.08±2.90 2.25±4.61 27.75±11.52 11.29±3.89 28.91±6.94 

Z 
p 

-3.939 
0.001** 

-1.307 
0.191 

-1.440 
0.149 

-1.843 
0.065 

-1.828 
0.067 

-0.912 
0.361 

-0.413 
0.679 

-0.235 
0.813 

Patient neurodegenerative disease (Alzheimer, Parkinson) status  

Yes  18.61±2.48 11.25±5.25 13.00±6.19 5.96±5.37± 4.25±3.68 23.54±9.95 11.90±4.03 29.03±5.64 
No  18.08±3.67 10.73±6.57 13.92±5.89 2.8±3.67 2.84±3.97 25.64±10.62 11.38±4.35 28.37±5.73 

Z -0.061 -0.084 -0.692 -2.839 -2.080 -0.835 -0.635 -0.556 
p 0.951 0.932 -0.692 0.004** 0.037* 0.403 0.525 0.578 
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Table 6. The results of the Caregiver Burden Inventory and Maslach Burnout Inventory regression analysis 

Depend Variable Time-Dependent Burden 

Independ Variable B SE Beta t  p 95% CI for β 

Lower 

Limit 

Upper 

Limit 

Constant 24.33 1.004 -0.591 24.226 0.001* 22.332 26.335 

Patient incontinence 

(urine/ stool) status  

-5.208 0.827 -6.295 0.001* -6.857 -3.560 

R:0.591; R2:0.349; F:(39.626) ;p:0.001; Durbin Watson:1.777 

*p< 0.001 

Depend Variable Emotional Exhaustion 

Independ Variable B SE Beta t  p 95% CI for β 

Lower 

Limit 

Lower 

Limit 

Constant  43.550 4.161  10.466 0.001* 35.256 51.843 

Caregiver chronic 

disease status  

-6436 2.250 -0.297 -2.861 0.006* -10.919 -1.952 

Living with the patient -6.869 2.137 -0.334 -3.214 0.002* -11.129 -2.609 

R:0.479; R2:0.229; F:(10.868) ;p:0.001 

*p<0 .001 

 

Discussion Problems that are associated with life-threatening 
diseases affect both patients and caregivers at 
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various levels. Palliative care services provide 
services to patients and caregivers to minimize 
these impacts and prevent and alleviate pain and 
suffering. Caregiving can turn into a care burden 
and burnout in caregivers over time. Accordingly, 
the findings of the study and the care burden and 
burnout levels of caregivers are discussed in the 
following section within the current literature. 

In the present study, caregivers were found to have 
a moderate burden of care, a high level of T/dep-B, 
EE, and low PA burnout. In previous studies 
conducted with patients hospitalized in palliative 
care, it was found that

caregivers experience a  care burden [8, 21-23]. 
Similarly, Saraçoglu et al. (2022) [24] and Egici et al. 
(2019) [25] reported in their study that as the 
burden of caregivers increased, so did their burnout 
scores, and their PA- related burnout was low. 
Personal achievement encompasses positive 
dimensions of the helping experience, emphasizing 
that the caregiver can gain a sense of satisfaction 
and find meaning in the care work [26]. In the 
context of burnout, the tendency to increase this 
positive sense of achievement is thought to be 
related to the caregivers’ efforts to give the best 
care [8, 21-24].  During the study process, almost all 
of the participants used the expression “I do my 
best while giving care”. In previous studies, the 
different levels of burden and burnout of caregivers 
were associated with the patient groups and 
caregivers’ characteristics, cultural, social, and 
support resources [8, 21-23]. These results also 
show that as caregivers’ burden of care increased, 
their burnout also increased. 

A low PPS score causes bed dependence, meeting 
basic physiological needs in bed, and the patient’s 
need for more care, which affects the caregiver’s 
care intensity, time allocated for care, caregiver 
burden, and burnout. All patients who were cared 
for in this study were bedridden according to their 
PPS scores. The caregivers of the bedridden and 
incontinence patients had a high time dependency 
burden. According to Ahmad Zubaidi et al. (2020), in 
the Eastern Cooperative Oncology Group (ECOG) 
performance scale, 55.4% of patients were 
bedridden and caregivers experienced a burden of 
care [22]. Similarly, Guerriere et al. (2016) reported 
that the burden of caregivers of patients with low 
PPS scores was higher [27].  

It was also found that the total burden of caregivers 
with chronic diseases was higher. For caregivers 
who were illiterate, unemployed, low-income, and 
with chronic diseases the emotional exhaustion was 
higher, too. In the literature review, it was reported 
that the burden of care was higher because those 
with higher education levels were more conscious 
[22, 25, 28, 29]. According to Egici et al. (2019), 
however, no relationship was detected between 
caregivers’ gender, education, degree of closeness, 
and burden of care and burnout [25]. The high 

burden of care in individuals who had low 
educational status was associated with the feeling 
of uncertainty because of not knowing the progress 
of their patients in the care process and giving more 
weight to care. According to Saraçoglu et al. (2022), 
caregivers who had low- income levels had high 
burdens and burnout [24]. Although the cost of 
treatment and care for critically ill individuals is 
high, it can be considered that low-income levels 
may play roles in the caregivers’ feeling of care 
burden and burnout. In previous studies, it was 
found that caregivers with health problems or 
chronic diseases had a high burden of care [8, 28, 
29] and EE [25]. Finding similar results with the 
literature is considered to be an indication that 
individuals with chronic diseases affect the care 
burden and emotional exhaustion while struggling 
and managing their health problems, as well as 
taking care of the patients. 

The total burden of caregivers living with their 
patients and EE, the Phys-B of the children who 
were the spouses of the patients and supported the 
care, the Emot-B of the caregivers of the patients 
who had behavioral problems, and the D of the 
caregivers were found to be high. Studies reported 
that the risk of developing a care burden was higher 
in caregivers who were the spouses or lovers of the 
patients [29, 30]. Alsirafy et al. (2021) on the other 
hand, found that the degree of closeness of the 
caregivers to the patient and living with the patient 
did not affect their care burden [21]. In studies 
conducted on burnout, it was found that caregivers 
experienced more emotional exhaustion, less 
depersonalization, and lower personal 
accomplishment than non-caregivers [31]. When 
additional duties are given to caregivers, their care 
burden, EE, and D were found to be higher than 
other caregivers [25]. In the study conducted by 
Hiyoshi-Taniguchi, Becker, and Kinoshita (2018), it 
was found that caregivers experienced higher 
burnout when faced with agitation/aggression, 
irritability, abnormal motor behavior, and 
hallucinations [32]. When evaluating caregiver care 
burden and burnout, both patient and caregiver 
characteristics that might affect caregivers must be 
investigated and measures must be taken to 
prevent or minimize negative impacts. 
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LIMITATIONS 

The long-term hospitalization of patients in 
palliative care services and the coinciding of the 

data collection process with the COVID-19 
pandemic caused a limitation in the number of 
samples. Research results are limited to the sample 
studied, cannot be generalized. In addition, the 
limitations of the research can be stated as the fact 
that the research was conducted only in Sivas 
province. 

CONCLUSION 

As the burden of caregivers increased, so did their 
exhaustion levels. Caregivers have a moderate care 
burden, high time dependency and physical 
burdens, high emotional exhaustion, and low 
personal accomplishment burnout. All patients who 
were cared for were bedridden. The presence of 
incontinence in the patient affected the time 
dependency burden of the caregivers, and the 
presence of chronic disease in the caregiver and 
living with the patient also affected the caregivers' 
emotional exhaustion. These results may indicate 
the need for studies to develop multidisciplinary 
approaches to reduce caregivers' care burden and 
burnout. 
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Lumbar spondylolisthesis is a prevalent cause of lower back pain and is a focal interest of spinal surgery. A 
diverse set of decompression and fusion techniques are used in surgery. 
To investigate the surgical and clinical outcomes patients with spondylolisthesis who received surgical 
intervention. 
Data from 25 patients (15 women; 10 men; mean age, 48.8 ± 12.4 years; range, 27–66 years) with low-grade 
spondylolisthesis who received surgical intervention were retrospectively analyzed. Posterolateral and 
posterior interbody fusion was used in 17 and 8 patients, respectively, and 19 received posterior pedicle 
screws and 6 received only fusion and decompression. 
According to the Kirkaldy–Willis criteria, the clinical outcomes of 11 (44%), 9 (36%), 3 (12%), and 2 (8%) 
patients were rated excellent, good, fair, and poor, respectively, with a success rate of 80%. Furthermore, 
fusion was observed in 21 patients (84%). Favorable outcomes were achieved in 17 (90%) patients with pedicle 
screws and in 3 (50%) with only decompression and fusion (p=0.048; p<0.05). The rate of favorable outcome 
was 75% of patients who smoked (p=0.226; p>0.05). Two out of three patients with revision surgery had poor 
clinical outcomes (p=0.091; p<0.05). 
The addition of pedicle screw fixation to posterolateral fusion increases fusion rates and yields satisfactory 
clinical results. Previous history of surgery is a risk factor that should be considered before deciding to perform 
surgery. Furthermore, the transpedicular screw fixation technique can be made less complicated and effective 
via effective and experienced teamwork. Herein, we reviewed recent studies and discussed the indications, 
complications, and outcomes of surgical treatment of low-grade spondylolisthesis. 
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ÖZ 
Lomber spondilolistezis bel ağrısının yaygın bir nedenidir ve omurga cerrahisinin odak noktasıdır. Cerrahide çok 
çeşitli dekompresyon ve füzyon teknikleri kullanılmaktadır. 
Cerrahi girişim uygulanan spondilolistezisli hastaların cerrahi ve klinik sonuçlarını araştırmak. 
Düşük dereceli spondilolistezis nedeniyle cerrahi girişim uygulanan 25 hastanın (15 kadın; 10 erkek; ortalama 
yaş, 48,8 ± 12,4 yıl; aralık, 27-66 yıl) verileri retrospektif olarak analiz edildi. Sırasıyla 17 ve 8 hastaya 
posterolateral ve posterior interbody füzyon uygulandı ve 19'una posterior pedikül vidası, 6'sına ise sadece 
füzyon ve dekompresyon uygulandı. 
Kirkaldy-Willis kriterlerine göre 11 (%44), 9 (%36), 3 (%12) ve 2 (%8) hastanın klinik sonuçları mükemmel, iyi, orta 
ve kötü olarak derecelendirildi. sırasıyla %80 başarı oranıyla. Ayrıca 21 hastada (%84) füzyon gözlendi. Hastaların 
17'sinde (%90) pedikül vidası, 3'ünde (%50) ise sadece dekompresyon ve füzyon ile olumlu sonuçlar elde edildi 
(p=0,048; p<0,05). Sigara içen hastalarda olumlu sonuç oranı %75 idi (p=0,226; p>0,05). Revizyon cerrahisi 
yapılan üç hastanın ikisinde kötü klinik sonuçlar elde edildi (p=0,091; p<0,05). 
Posterolateral füzyona pedikül vidası fiksasyonunun eklenmesi füzyon oranlarını arttırmakta ve tatmin edici klinik 
sonuçlar vermektedir. Önceki ameliyat öyküsü, ameliyata karar vermeden önce dikkate alınması gereken bir risk 
faktörüdür. Ayrıca etkili ve deneyimli bir ekip çalışmasıyla transpediküler vida tespit tekniği daha az karmaşık ve 
etkili hale getirilebilir. Burada güncel çalışmaları gözden geçirdik ve düşük dereceli spondilolistezisin cerrahi 
tedavisinin endikasyonlarını, komplikasyonlarını ve sonuçlarını tartıştık. 
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Introduction 

Lumbar spondylolisthesis is an important cause of 
spinal canal stenosis and is often associated with 
back and leg pain, restriction in daily activities, and 
significant work disability. Various techniques 
intended for the surgical treatment of lumbar 
spondylolisthesis have been developed thus far, and 
the development of new techniques has continued. 
1,2,3,4 No golden standard for the surgical treatment 
of spondylolisthesis has been established thus far. 
Fusion is an indispensable part of spondylolisthesis 
treatment and other conditions of spinal instability. 
However, achieving adequate fusion and favorable 
clinical outcomes is not always possible in adults 
with spondylolisthesis. 5 The technique involving 
stabilization with the posterior pedicle screw has 
garnered increased use in recent years and was 
believed to provide a better solution. The 
disadvantages of this technique include that it is a 
major surgical procedure, has relatively high 
complications, and is an expensive surgical 
technique; thus, exercising precaution during 
patient selection is important. 6,7 The present study 
aimed to determine the patient group and the 
extent to which the patients would benefit from 
surgical treatment and review the problems 
associated with the treatment in light of the recent 
studies. 

Material and Method 

This retrospective study included 25 patients who 
received surgical intervention for low-grade lumbar 
spondylolisthesis between September 1991 and 
January 1998 at the Neurosurgical Clinics of Atlas 
University Medicine Hospitaltal. The article was 
derived from a dissertation study. Study data, 
including age, sex, preoperative complaints, 
physical examination, and radiologic findings, were 
recorded. Patients underwent follow-up 
examinations and radiologic tests for a mean period 
of 31 months (range from 6 months to 4 years) 
postoperatively. Kirkaldy–Willis criteria (excellent, 
good, fair, and poor) were used to assess the 
effectiveness of the surgical intervention. 8  The 
patients deemed eligible for surgery showed clinical 
and radiological findings compatible with 
spondylolisthesis, and these patients did not benefit 
from conservative treatment methods, including 
bed rest, medical treatment, and physical therapy 
and rehabilitation. The prerequisites for surgical 
indication were neurologic deficit, neurogenic 
claudication, spondylolisthesis, and postural 
abnormality, among others. 

Dynamic lumbosacral radiography was used to 
radiologically confirm spondylolisthesis, a tensional 
movement of ≥4 mm, in the patients. The 

techniques accommodated during the surgical 
interventions included fenestration, laminectomy, 
posterior lumbar interbody fusion (PLIF) with no 
cage, posterolateral fusion (PLF), and stabilization 
with posterior pedicle screw technique. A 
combination of these techniques was used based on 
the indication of the cases. Reduction was not used 
in any patient. Autologous graft, collected from the 
iliac wing bone, was used for fusion. Fusion was 
believed to have occurred upon observation of 
bilateral trabecular bone continuity between the 
fused segments. 

Statistical Analyses 

The Number Cruncher Statistical System (NCSS) 
2020 Statistical Software (NCSS LLC, Kaysville, Utah, 
USA) was used for statistical analysis. Fisher's Exact 
Test was used to compare qualitative data. Results 
were analyzed at a 95% confidence interval, and a p 
level of <0.05 indicated statistical significance. 

Surgical Technique 

Patients were placed in a prone position to expose 
the abdomen. Prophylactic antibiotherapy was 
administered, and surgery was commenced under 
general anesthesia after determining the vertebral 
level using fluoroscopy. A vertical incision was made 
into the midline to clearly view the surgical area. 
The paravertebral muscles were bilaterally, 
subperiosteally dissected, after which the laminae, 
facet joints, pars interarticularis, and transverse 
processes were exposed. Pedicle screw entry points 
at the instrumentation levels were set using the 
intersection technique. First, the entry point was 
prepared with a curette and then the screw path 
was prepared with a special pedicle curette, while 
accounting for the transverse and sagittal pedicle 
angles. Meanwhile, the screw path was 
intermittently controlled using Kirshner wires. 
When a transition from cortical bone to soft tissue 
was detected, another nearby point was selected to 
provide secure fixation. After determining the 
screws according their respective levels, the screws 
were placed into the prepared pathways in an 
orientation as appropriate to their angles. Due care 
was taken to avoid trespassing the anterior cortex 
in terms of implantation depth. Necessary 
decompression was then performed. Bone graft 
from the iliac wing bone was shaped to fit the 
distance in cases of interbody fusion. The graft was 
placed in the disc space, allowing minimal neural 
manipulation. The posterior lumbar fusion (PLF) 
was placed in the form of lamellae on the facets and 
between the transverse processes. Screw–rod 
connection was ensured by shaping the rods to fit 
their physiologic curvatures. Hemostasis was 
achieved before closure. 
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Results 

Among the 25 patients who received surgical 
intervention for lumbar spondylolisthesis, 10 were 
male (40%), 15 were female (60%), and the mean 
patient age was 48.8 ± 12.4 years (range, 27–66 
years). (Figure 1) Lower back pain was the leading 
complaint at a presentation by all the patients 

included in the study. (Table 1) Pain radiating to the 
leg was unilateral in 14 patients and bilateral in 4. 
The mean duration of pain experienced by the 
patients was 4.8 years (range, 4 months to 11 
years). Upon physical examination of the patients, 
the most prevalent finding was the positive straight 
leg raising test and sensory deficit (Table 2). 

 

Figure 1. Distribution of cases based on age and gender. 

 

 

Table 1. Patients' complaints at admission 

Symptoms Number of cases (%) 
Lower back pain 25 (100%) 
Pain radiating to the leg 18 (72%) 
Muscle weakness 5 (20%) 
Numbness in the foot 4 (16%) 

 

 

Table 2. Examination findings of the patients 

FINDINGS Case (%)  
Straight leg raise test 18 (72%) 
Motor deficit 11 (44%) 
Sensory deficit 18 (72%) 
Reflex deficit 12 (48%) 
Neurogenic claudication 7 (28%) 
Atrophy 5 (20%) 

 

 

The mean slippage rate was 24% (range, 15%–51%) 
based on Tailard’s method. 9  Furthermore, isthmic, 
degenerative, and postoperative spondylolisthesis 
was observed in 11, 13, and 1 patients, respectively 
(Figure 2). The age of patients with degenerative 
spondylolisthesis was 41–60 years, whereas 
patients with isthmic spondylolisthesis were 
distributed across all age groups (Figure 3). 

Spondylolisthesis was at the level of L5–S1 in 11 
patients, L4–5 in 9, L3–4 in 4, and L2–3 in 1. 
Comorbid lumbar stenosis and lumbar disc 
herniation was observed in 9 and 7 patients with 
spondylolisthesis, respectively. Of the 19 patients 
who received stabilization with the posterior 
pedicle screw technique, 4 had six screws, and 15 
had four screws. A total of 6 patients only 
underwent decompression and PLF, whereas 19 
patients underwent fenestration and 
foraminotomy, with 6 patients receiving 
decompression with laminectomy. PLF was 
performed in 17 patients, and PLIF was performed 
in the remaining 8 patients. The mean duration of 
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hospitalization was 13.5 days, and the mean 
duration of surgery was 3.5 hours. 

In total, 20 patients were rated as excellent or good 
and 5 as fair or poor based on the Kirkaldy–Willis 
Grading system. Good outcome was observed in 17 
(90%) patients with pedicle screws and in 3 (50%) 
patients with only decompression and fusion. The 
difference was significant (p=0.048; p<0.05), with a 
higher rate of good outcome in the patients with 
pedicle screws. In patients who smoked, 75% of the 
patients showed good results. The patients who 
smoked showed no significant difference when 
compared with those who did not smoke (p=0.226; 
p<0.05).  

 

The clinical outcome in patients without revision 
surgery was good in 19 patients (86.4%). A good 
outcome was achieved in only one of the 3 patients 
(33.3%) who received revision surgery. Although 
the difference was not significant, the p value was 
close to the level of significance. A significantly high 
rate of good outcomes was noted in patients who 
did not undergo revision surgery (p=0.091; p<0.05). 
Radiologic examination revealed the absence of an 
increase in the slippage percentage in these 
patients. Furthermore, fusion was observed in 21 
patients (84%).

Figure 2. Distribution of the type of spondylolisthesis

 

 Figure 3. Age incidence of the most common  types of spondylolisthesis 
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Complications 

Two patients with a superficial infection at the 
surgical site were treated via antibiotherapy and 
dressing. No surgical intervention was considered 
necessary. All patients, who received grafts from 
the iliac bone wing, experienced severe 
postoperative pain at the origin of the iliac bone 
area. Analgesics were used to treat pain, and these 
pains did not persist for a prolonged period. Major 
postoperative complications were observed in 5 
patients. One patient experienced a cerebrospinal 
fluid (CSF) fistula, which was successfully managed 
with conservative treatment involving measures 
such as bed rest, maintaining an upright position, 
and avoiding activities that could raise intracranial 
pressure, including lifting and straining. Wound care 
was administered using dressings, and by the third 
day, the leakage had ceased. One patient had an 
abscess at the paravertebral muscles, which was 
treated by draining the abscess and administering 
antibiotherapy. In one patient, root compression 
occurred upon narrowing the foramen because the 
screw appeared to be misoriented; this was treated 
by repositioning the screw during revision surgery. 
The grafts in one patient with PLIF had slipped into 
the spinal canal, and pedicle screw penetration was 
visible via the lumbar computed tomography 
imaging performed for control purposes. The 
reoperated patient had bone grafts removed from 
the disc space and PLF and screw repositioning were 
performed. The patient’s clinical condition did not 
improve after revision surgery, and therefore, the 
instruments were removed through reoperation. In 
another patient who had undergone PLIF, the grafts 
had slipped into the spinal canal, inducing increased 
pain. The patient was treated by repositioning the 
grafts and removing the compression, which 
resulted in successful decompression. 

Discussion 

A golden standard for the principles of surgical 
treatment for low-grade spondylolisthesis has not 
been established thus far, and debate regarding 
decompression, fusion technique, instrumentation, 
and graft type is ongoing. Furthermore, different 
techniques have been used, which include 
microdecompression 10, transvertebral screw 
fixation 11, and defect repair with screws and 
hooks12 and with screws and wiring 13. Significant 
treatment progress could have been achieved 
through the introduction of spinal instrumentation 
in the treatment of spondylolisthesis. However, on 
the grounds that conventional treatment methods 
continue to be indispensable, fusion can only be 
achieved in combination with spinal 
instrumentation. The aim of surgical treatment in 

the treatment of spondylolisthesis should be to 
prevent deficits, provide maximum improvement in 
existing deficits, relieve pain, ensure stability, stop 
the progression of slippage, and improve quality of 
life 14. 

Most patients with low-grade spondylolisthesis 
without neurologic deficit benefit from 
conservative treatment. 15, 16 Evan D Boyd et al. 
studied a group of 46 patients with grade 1 
spondylolisthesis and spondylolysis and reported 
that favorable outcomes can be achieved through 
conservative treatment. 17 Nava-Bringas et al. 
achieved good outcomes in terms of pain and 
function in a study with exercise groups and 
reported no difference in clinical outcome between 
different exercise programs. 18 However, 
Matsunaga suggested that listhesis may increase up 
to 30% after conservative treatment. 19 

Although fusion is one of the main principles of 
treatment in spondylolisthesis, only decompression 
can achieve minimal intervention. A review of the 
clinical results in patients who underwent 
decompression without fusion revealed highly 
satisfactory results. 20, 21, 22 However, Jang JW et al. 
suggested that slippage increased in cases where 
decompression alone was performed. 23 Muslim et 
al. reported that bilateral microdecompression with 
unilateral intervention was associated with 
satisfactory results, and there was no increase in 
slippage. 24 

Reportedly, a clinically significant difference in 
quality of life was observed in patients with 
degenerative low-grade spondylolisthesis following 
the addition of lumbar spinal fusion to 
decompression. 25, 26  Takahiro Tsutsumimoto et al. 
achieved a 69% recovery rate after decompression 
and non-instrumented fusion. 27 Despite a 74% 
fusion in the above series, no significant difference 
was noted in terms of the clinical outcome between 
those with and without fusion. However, previous 
studies with fusion alone, reported a significant rate 
of pseudoarthrosis compared with instrumented 
fusion. 28 In their review article, Martin et al. 
reported that fusion had a favorable effect on the 
clinical outcome compared with the clinical 
outcomes of patients who underwent 
decompression alone. Accordingly, they reported 
that the use of instruments increased fusion rates 
but did not ensure significant superiority in terms of 
clinical outcome.  

A study combined fusion and decompression and 
reported satisfactory outcomes through the use of 
instrumented fusion and interbody fusion at a rate 
of 77% and 79%, respectively, compared with 64% 
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satisfactory results with fusion alone. 29 Yong-ping 
Ye et al. suggested that instrumentation increased 
fusion rates but was not associated with 
satisfaction. 30 In the present study, all the patients 
received fusions with a success rate of 84%. The 
fusion rate was variable in adults, and obesity, 
osteoporosis, smoking, and systemic diseases may 
lead to lower-than-expected results. 31 Fusion rates 
were better in children than in adults. According to 
a study by Jalenko et al., 85% fusion was achieved in 
children who received non-instrumented 
intervention in isthmic spondylolisthesis, whereas 
the same rate was 65% in adults. 32 

PLIF can be performed in patients undergoing 
discectomy. In recent years, the application of PLIF 
technique has become increasingly popular. As 
observed in the present study, PLIF is performed 
with cages in the majority of cases despite the fact 
that PLIF was typically performed without cages in 
the past. However, anterior lumbar interbody 
fusion (ALIF) and PLIF alone were reported to be 
biomechanically inferior to instrumented fusion and 
were not considered a standard for spinal fusion. 33, 

34 Therefore, PLIF may be considered suitable for 
use in instrumented fusion surgeries. A number of 
previous studies have reported successful results 
using PLIF. In most of those studies, a higher rate of 
fusion was obtained through PLIF than via PLF. 35, 36 

However, the existence of a difference between the 
two methods in terms of clinical outcome remains 
unclear. In their review article, Okuda et al. 
reported that a mean of 82% satisfactory results 
were achieved in the PLIF series. 37 Liu et al. 
suggested that PLIF was associated with fewer 
complications and higher fusion rates than PLF. 38 

Instrumentation has been adopted by a wide range 
of authors on the grounds that it provides a rigid 
fixation and increases the likelihood of fusion. 
Fixation, when combined with decompression, 
reduces pain, stops deformity progression, and 
allows for early mobilization. The transpedicular 
screw system is the most preferred technique 
because pedicle screws provide biomechanically 
stronger three-column stabilization than other 
fixation options. Pedicle screws do not require an 
intact posterior element. Despite the risk of neural 
damage, CSF fistula, vascular damage, and 
increased risk of infection, pedicle screws have been 
proven to be safe in experienced hands. 

Whether bone fusion correlates with clinical 
outcome remains a controversial issue. Certain 
authors reported that clinical outcomes correlated 
well with fusion rates. 39 However, Fritzell et al. 
suggested that radiologic fusion did not correlate 
significantly with clinical outcome. 40 Inamdar et al. 

preferred PLF to PLIF due to the simplicity of the 
procedure, low rate of complications, and better 
clinical and radiologic results, although both groups 
reported a fusion rate of 100%. 41 Hallett et al. 
compared decompression alone, PLF + pedicle 
screw, and transforaminal lumbar interbody fusion 
(TLIF) + pedicle screw technique and reported that 
>90% fusion was achieved in the PLF group without 
significant intergroup difference in terms of 
functional results. 42 In the cases included in the 
present study, the clinical outcome was good or 
excellent in 90% of the patients, who underwent 
pedicle screws. 

Fischgrund et al. investigated the effect of 
instrumentation in lumbar stenosis secondary to 
degenerative spondylolisthesis in a prospective 
randomized study. Sixty-seven patients received 
instrumented and non-instrumented 
decompression and fusion. After completing the 
follow-up, fusion rates of 82% and 48% were 
achieved in instrumented and non-instrumented 
cases, respectively. 43 Considering that there were 
reports on patients with spondylolisthesis, who 
received pedicle screw fixation without any success, 
despite an increased fusion rate, solid fusion was 
believed to not be the only factor that influenced 
clinical outcomes. Despite a fusion rate of 84% in 
the cases included in the present study, the good 
clinical outcome rate was 80%. 

Fusion assessment was reported to be challenging 
in several studies, and identifying fusion using 
radiologic examinations is particularly difficult in all 
cases. Pseudoarthrosis may be painful as well as 
asymptomatic. 44 When patients who were 
radiologically considered to have fusion underwent 
re-operation for other etiologies, some patients 
appeared to not have fusion. Therefore, it can be 
suggested that “the best identification of fusion is 
by intraoperative inspection, albeit not practical.” 45 

Smoking is an important risk factor associated with 
preventing return to pre-disease activity and pain 
relief. In studies with a number of fusion series, 
poor results and high pseudoarthrosis rate were 
reported among smokers.  31, 44 However, studies in 
the past have also suggested that smoking had no 
effect on fusion. 45 Although the rate of clinically 
good outcome was lower (75%) in smokers in the 
present study, this rate was not significant. 

The need for revision surgery was one of the most 
prominent factors affecting the outcome of lumbar 
decompression and fusion surgery. 36 A recent study 
reported a 13.5% re-operation rate in a database 
analysis of lumbar fusion surgery. 46 Patients who 
underwent repeated operations showed 
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remarkably poor outcomes, and even in cases of re-
operation, the results were unsatisfactory. 36 Seung-
Pyo Suh et al. reported a fusion rate of 71% in 
patients, who underwent revision surgery for 
pseudoarthrosis, with satisfactory results in only 
52%. 47 Derman et al. reported in a review article 
that revision with PLF resulted in pseudoarthrosis in 
35%–51% of cases. In addition, no significant 
difference was observed between different 
techniques, including TLIF, ALIF, and PLIF, in terms 
of patients’ quality of life after PLF revision 
surgeries. Therefore, a study suggested that the 
surgical strategy of each revision case should be 
different. 48 In the series included in the present 
study, 3 cases underwent revision surgery and had 
a good clinical outcome rate of 33%. A major 
infection occurred in one patient (4%), consistent 
with the reported rate of 0.7%–11.9%. 49 Contrary 
to the previous studies, the instrument did not have 
to be removed as a result of the infection. 

Limitations 

The primary limitation to the present study was the 
comparatively low number of cases. More 
optimized results could be achieved through future 
studies with a larger number of cases. Another 
limitation is that the factors that might have an 
effect of fusion and satisfaction rates could not be 
comprehensively investigated. This is attributable 
to the retrospective nature of the study. Therefore, 
future prospective studies should address the issue 
in a more detailed approach by accommodating 
different parameters. 

Conclusion 

Several alternatives to the surgical treatment exist 
intended for low-grade spondylolisthesis. The 
widespread use of a modern and contemporary 
stabilization technique, including the posterior 
pedicle screw in orthopedics and neurosurgery, has 
opened new horizons in spinal surgery. The fusion 
rates have increased and better stabilization can be 
achieved through the pedicle screw technique. It is 
widely accepted that the most effective stabilization 
can be provided using fusion. Therefore, the 
combination of pedicle screw fixation and fusion, 
with the addition of decompression, as necessary, 
may be considered the ideal surgical method. 
However, patient selection is one of the most 
important aspects of treatment. Previous surgery is 
an important risk factor that should be considered 
before deciding the surgical treatment. In 
conclusion, it is possible to make use of the 
transpedicular screw fixation technique in a less 
complicated and effective approach through an 
effective and experienced teamwork. 
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To determine whether intraarticular viscosupplementation and arthroscopic debridement can delay knee 
arthroplasty. 
142 patients who had VAS and OX-12 records from the first visit and regular control visit and who belonged to 
the control group who were referred to our clinic with pain and limitation of movement in the knee diagnosed 
with primary osteoarthritis of the knee Grade 2-3 according to the Kellgren-Lawrence Classification (KLC) and 
were followed up for at least 5 years (6,7 ±1,4 years) were included in the study. Of the 142 patients, 87 (61,3 
%) were female and 55 (38,3%) were male. The average age of the patients was 53,2 ± 14,3. The groups were 
compared for average age on first admission, gender, the existance of morbid obesity and diabetes, average 
Visual Pain Score (VPS), and Oxford-12 Questionary (OX-12) scores, and smoking. Time between the first 
admission and arthroplasty was also compared.  
Arthroplasty was performed in 87 (61,3%) of the 142 patients in 6,7±1,4. In the control group, which consisted 
of patients taking only NSAIDs, patients who were given viscosupplementation and patients who underwent 
arthroscopic debridement, the rate of total knee arthroplasty was 61,5%, 60,4%, and 61,9%, respectively.  
We determined that despite an improvement in clinical symptoms like pain between the sixth month and the 
second year, viscosupplementation and arthroscopic debridement do not ameliorate the degenerative process 
and radiologic deterioration and do not affect on the duration until total knee arthroplasty. 
 
 
Keywords: Knee osteoarthritis, treatment, viscosupplementation, arthroscopic knee debridement, 
microfracture, drilling 
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Süreç 
 
Geliş:  13/04/2023 
Kabul: 15/09/2023 
 
 
 
 
 
 
 
 
 
 
 
 
License  
 

 
Thiswork is licensedunder Creative 
CommonsAttribution 4.0 
International License 

ÖZ 
Eklem içi viskosuplementasyon ve artroskopik debridmanın diz artroplastisini geciktirip geciktiremeyeceğini 
belirlemek. 
Kliniğimize dizde ağrı ve hareket kısıtlılığı nedeniyle başvuran ve primer osteoartrit tanısı alan, ilk muayene ve 
düzenli kontrolden itibaren VAS ve OX-12 kayıtları bulunan ve kontrol grubunda yer alan 142 hasta. Kellgren-
Lawrence Sınıflamasına (KLC) göre Grade 2-3 olan ve en az 5 yıldır (6,7±1,4 yıl) takip edilen diz hastaları çalışmaya 
dahil edildi. 142 hastanın 87'si (%61,3) kadın, 55'i (%38,3) erkekti. Hastaların yaş ortalaması 53,2±14,3 idi. Gruplar 
ortalama ilk başvuru yaşı, cinsiyet, morbid obezite ve diyabet varlığı, ortalama Görsel Ağrı Skoru (VPS), Oxford-
12 Anketi (OX-12) skorları ve sigara kullanımı açısından karşılaştırıldı. İlk başvuru ile artroplasti arasındaki süre de 
karşılaştırıldı. 
142 hastanın 87'sine (%61,3) 6,7±1,4 artroplasti uygulandı. Yalnızca NSAİİ alan hastalar, viskosuplementasyon 
verilen hastalar ve artroskopik debridman uygulanan hastalardan oluşan kontrol grubunda total diz artroplastisi 
oranı sırasıyla %61,5, %60,4 ve %61,9 idi. 
Altıncı ay ile ikinci yıl arasında ağrı gibi klinik semptomlarda iyileşme olmasına rağmen, viskosuplementasyon ve 
artroskopik debridmanın dejeneratif süreci ve radyolojik bozulmayı iyileştirmediğini ve total diz artroplastisine 
kadar geçen süreyi etkilemediğini belirledik. 
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Introduction
  

Degenerative arthritis most frequently affects the 
knee, along with the hip and spine. Gonarthrosis is 
the progressive degenerative arthritis of the knee 
that causes pain and limitation of joint movement, 
degeneration in the joint space, and alignment 
disorders and is mostly varus.  The incidence of knee 
osteoarthritis after the sixth decade of life is 
reported to be more than 75% 1. Although total 
knee arthroplasty is accepted as the gold standard 
treatment for end-stage osteoarthritis, an increased 
incidence of complications is reported especially 
with advanced age and comorbidity. Conservative 
treatments, invasive procedures, or minor surgical 
interventions are necessary to avoid or delay 
surgery in younger ages or earlier stages, alleviate 
the symptoms and for patients who do not want to 
undergo surgery 2.  

Conservative treatment options in degenerative 
arthritis of the knee are nonsteroid anti-
inflammatory drugs (NSAID) 3, corticosteroids, 
physiotherapy modalities, and intraarticular 
viscosupplementation 4,5, while arthroscopic 
debridement, high tibial osteotomy, and 
unicompartmental or total knee arthroplasty are 
surgical treatment options 6,7. 

As in most diseases, conservative modalities usually 
precede surgery. There are numerous studies 
evaluating the efficacy of nonsteroid NSAIDs in the 
literature 8. Similarly, there are a number of studies 
concerning the efficacy of viscosupplementation, 
which has been an option for a few decades, and its 
comparison to NSAIDs 9,10,5. In recent years, high 
density human hyaluronic acid equivalents and their 
combinations with Chondroitin-S are reported to 
increase treatment efficacy and positive results 
have been obtained in 60-80% of the cases 5.  

In patients with knee osteoarthritis, the period 
between the onset of the degenerative process and 
total knee arthroplasty, which is a period where the 
patients’ cartilaginous tissue is sufficient, can be 
termed as the survival of the knee. There are a 
number of studies reporting extended knee survival 
periods as a result of arthroscopic debridement 
where intraarticular cartilage pieces and meniscal 
debris are extracted and the concentration of 
destructive enzymes causing intraarticular 
carthilage destruction decreased. Also damaged 
regions are freshened via chondroplasty and 
microfracture techniques 11.   However, to the best 
of our knowledge, no study evaluates the effect of 
NSAIDs, viscosupplementation, and arthroscopic 

debridement on the period before total knee 
arthroplasty is deemed necessary. 

Therefore, the primary end-point of this study was 
to investigate whether arthroscopic debridement 
and intraarticular viscosupplementation are 
effective in the treatment of degenerative arthritis 
of the knee and if not, whether they can delay knee 
arthroplasty.  

 

Patients and Method 

 

This study (Project no: KA20/220) was approved by 
Clinical Research Institutional Review Board 
(Approval number: 94603339-604.01.02/17473) 
and informed consent forms were taken from all 
patients. This retrospective cohort study is based on 
hospital records. 

One hundred and ninety patients who visited our 
clinic with pain and limitation of movement in the 
knee between October 29th, 2009 and December 
31st, 2015, diagnosed with primary osteoarthritis of 
the knee Grade 2-3 according to the Kellgren-
Lawrence Classification (KLC) and were followed up 
for at least 5 years (6,7 ±1,4 years) were included in 
the study. Exclusion criteria were secondary 
osteoarthritis due to traumatic intraarticular 
fracture or dislocation, septic arthritis, cartilage 
destruction caused by metabolic, congenital or 
rheumatic causes, meniscectomy, and patients who 
were Grade 1 (no narrowing of the joint space or 
cartilage degeneration) according to the KLC 
classification and were given palliative treatment in 
addition to the patients who had Grade 4 
degenerative arthritis and subsequently underwent 
TKA. After excluding 38 patients who did not show 
up for their last control visit, 142 patients including 
the control group were included in data analysis. All 
patients included in the study had normal 
physiologic alignments in the lower extremities. 

The primary hypothesis (H0) of the study was 
“Intraarticular viscosupplementation using only 
hyaline-20 and arthroscopic joint cartilage 
debridement prolongs the duration until knee 
arthroplasty”. The control group consisted of 
patients who did not receive any invasive 
interventions and were given only combined 
nonsteroid anti-inflammatory drugs.  

Every patient referring to the orthopedics and 
traumatology clinic of our hospital with complaints 
of pain and limitation of movement in the knee is 
routinely questioned for the duration of the pain 
and (visual analog scale) VAS scores at the onset and 
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first admission. The standard orthopedic 
examination evaluates the range of motion and 
flexion contractures, varus or valgus angles if 
present. Additionally, the Oxford Functional Score 
(OX-12), which has been validated and gained 
widespread use for measuring functional capacity, 
is applied to all patients. Predisposing factors for 
primary knee osteoarthritis such as age, sex, morbid 
obesity, diabetes, and smoking are also questioned 
at the first visit. The patients enrolled in this study 
were asked to visit at the 3rd and 6th months and 
once every 6 months after that. In the follow-up 
visits physical examination was carried out, 
Rosenberg standing x-rays were taken, VAS and OX-
12 scores were calculated and recorded. 

Of the 142 patients, 87 (61.3 %) were female and 55 
(38.7%) were male. The average age of the patients 
was 53.2 ± 14.3 (55 – 74). The patients were 
followed up for a minimum 5 and maximum of 8 
years (6,7±1,4 years) (Table 1) 

The patients were divided into three groups; Group-
1. Patients who underwent arthroscopic joint 
cartilage debridement and microfracture (n:42; 
29,6%); Group-2. Patients who were given 
intraarticular viscosupplementation once a month, 
at least three times (n:48; 33,8); Group-3. Patients 
who were given only NSAIDs (n:52; 36,6%) 

 

Table-1. Distribution of the mean age, sex, obesity, diabetes, smoking, mean VAS and OX-12 scores of the 
patients at the first visit. 

 Control Viscosupplementation Arthroscopic debridement Total F p 

Number of 
patients 

52 48 42 142   

Age 52,4 ± 15,3 51,4 ± 16,3 55,6 ± 14,8 53,2 ± 14,3 0,885 0,415 

Female/Male 33/19 (1,48) 29/19 (1,53) 25/17 (1,47) 87/55 (1,58) 0,174 0,980 

Obesity+/- 34/18 (1,89) 31/17 (1,82) 27/15 (1,80) 92/50 (1,84) 0,014 0,987 

Diabetes+/- 29/23 (1,26) 27/21(1,29) 23/19 (1,21) 79/63 (1,25) 0,021 0,990 

Smoking+/- 23/29 (0,79) 22/26 (0,85) 19/23 (0,83) 64/78 (0,82) 0,027 0,990 

Mean VAS 
scores at first 
visit 

5,0 ± 2,5 5,5 ± 2,4 5,1 ± 2,0 5,3 ± 2,2 0,619 0,540 

Mean OX-12 
scores at first 
visit 

22,4 ± 5,7 24,5 ± 5,9 23,7 ± 5,7 23,5 ± 5,8 1,658 0,194 

 

 

 

 

Viscosupplementation 

The indication for viscosupplementation was the 
existence of pain restricting daily activities, the 
existence of KLC grade 2-3 degeneration in the 
patellofemoral, and femorotibial joint restricting 
movement, and the existance of changes which did 

not cause instability of intraarticular structures in 
magnetic resonance imaging. 20,000 Daltons 
Hyaline-L was injected intraarticularly following 
sterile draping. Viscosupplementation was applied 
for a minimum 3 and maximum 4 times every 6 
months (Figure-1). 
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Figure-1. Pt.#138, This 57 years-old woman had Kellgren-Lawrence Classification (KLC) grade-2 
degeneration at first admission. (a) AP x-ray of the knee prior to viscosupplementation three times every 6 
months with Hyalen-L, (b-c) lateral x-rays of both knees, (d-j) Coronal and sagittal MR scans of both knees at 
1st and 2nd years, (k-m) standing AP and lateral x-rays of both knees, (n-o) AP and lateral x-rays following total 
knee arthroplasty at 6th years. 
 

Articular cartilage debridement 

The indication for arthroscopic joint cartilage 
debridement was defined as the existence of pain 
that restricts daily activities, existance of knee 
instability with KLC grade 2-3 degeneration, 
osteochondral defects in the patellofemoral and 
femorotibial joints and existence of degenerative 
tears in intraarticular structures, especially in the 
menisci, as reported in magnetic resonance 
imaging.  

The patients were positioned supinely under spinal 
anesthesia and a tourniquet was applied to the 
proximal femur. The joint was accessed via two 

standard portals and was evaluated 
arthroscopically. During the procedure, synovial 
tissues, meniscal residues, and free osteophyte 
bodies were removed and osteochondral lesions 
were shaved using a shaver and reformed using 
radiofrequency. Osteochondral lesions were 
restored using the microfracture technique. This 
technique was applied if an osteochondral lesion 
was bigger than 2 cm and cartilage surface was 
entirely shed. The procedure was ended after the 
release of the tourniquet. The patients were told 
not to bear weight on the operated leg for 6 months 
if the microfracture technique was employed 
(Figure-2 and 3). 
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Figure-2. Pt.#46, This 55 years-old woman had Kellgren-Lawrence Classification (KLC) grade-2 degeneration at 
first admission. (a) Arrow is pointing the cartilage defect on the femoral condyl in preoperative Rosenberg AP x-
rays of both knees prior to arthroscopic debridement, (b,c) lateral x-rays of both knees, (d) recordings image 
during arthroscopy after arthroscopic debridement of the cartilage defect, (e) the image after arthroskopic 
micro-fracture technique, (f-h) Coronal and sagittal MR scans of the right knee at 1st year, (j-l) Standing AP and 
lateral x-rays of both knees at 3rd year, (m,n) Standing AP and lateral X-rays of both knees at 7th year, (o,p) AP 
and lateral x-rays following total knee arthroplasty at 7th year. 
 

Study Design  

The primary endpoint of this study was to 
investigate whether arthroscopic debridement and 
intraarticular viscosupplementation are effective in 
the treatment of degenerative arthritis of the knee 
and if not, whether they can delay knee 
arthroplasty. 

The patients were divided into three groups;  
Group-1. Patients with Arthroscopic debridement 
and microfractures (n:42; 29,6%),  

Group-2. Patients with Intraarticular 
Viscosupplementation administered monthly for 4 
months (n:48; 33,8)  
Group-3. Patients with only NSAIDs administered 
(Control group) (n:52; 36,6%)  

The primary endpoint of this study was to 
investigate whether arthroscopic debridement and 
intraarticular viscosupplementation are effective in 
the treatment of degenerative arthritis of the knee 
and if not, whether they can delay knee 
arthroplasty. 

In both 3 groups of 142 patients, predisposing 
factors for Osteoarthritis in first examination was 
compared. No statistically difference were found in 
VAS and OX-12 scores for male/female ratio, 
obesity, diabetes, smoking habits and KLC 
classification (p>0,05) (Table-1). The intergroup 
distribution of data when epidemiological, 
predisposing factors and VAS and OX-12 scores of all 
patients were considered was similar to the 
intergroup distribution (p>0,05) (Table-1). 
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Figure-3. Pt.#98, This 59 years-old man had Kellgren-Lawrence Classification (KLC) grade-2 degeneration at first 
admission. (a) Standing Rosenberg AP x-rays of both knees prior to arthroscopic debridement, (b,c) lateral x-
rays of both knees (d) image of cartilage degeneration on medial femoral condyl recording during arthroscopy, 
(e) debridement of degenerative cartilage with the radio-frequency during arthroscopy,  (f-h) Standing AP and 
lateral x-rays of both knees at 1st year, (j,k) AP and lateral views of both knees at EOS graphies at 3rd year, (l,m) 
Standing  AP and lateral x-rays of the left knee at 8th year, (n,o) AP and lateral x-rays following total knee 
arthroplasty at 8th year. 
 

There was no statistically significant difference 
concerning the distribution of patients with Grade 2 
and 3 degeneration based on the KLC used for 
radiological evaluation among groups (Table-2) 

The control group consisted of patients who did not 
undergo any procedures until the last control. The 
VAS and OX-12 scores of viscosupplementation and 
arthroscopic debridement groıups were recorded 
starting at 6 months after the procedure, once a 
year.  

The last controls were performed between October 
1st, 2022- January 1st, 2023. At the last control, 
radiological results in addition to the history of total 
knee arthroplasty, if carried out, and the period 
between the first and the last visit was recorded. 

For the patients who underwent knee arthroplasty, 
the VAS and OX-12 scores before the operation 
were recorded while for those who did not undergo 
surgery, the VAS and OX-12 scores at the last visit 
were recorded. 

In this study; 87 (61,3%) of the 142 patients 
underwent knee arthroplasty. The distribution of 
these 87 patients among groups were statistically 
evaluated. Number of patients who did not undergo 
knee arthroplasty (knee survival) at the last control 
and their distribution among groups. The time 
between the first visit and the knee arthroplasty. 
The groups were statistically compared for the 
average time between these two-time points. The 
average VAS and OX-12 scores of the patients at the 
first visit, at biannual control visits, and the last 
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control were determined. For the patients who had 
undergone knee arthroplasty before the last 
control, the OX-12 and VAS scores before the 
operation were used.  

Variables tested: 

1- Of 142 patients in this study, 87 (% 61.3) patients 
underwent knee arthroplasty and statistically 
evaluated (Table-3). 

2- Duration between first examination and if 
applied, time of knee arthroplasty application and 
statistical analysis (Table-4). 

3- All groups statistical comparison in terms of OX-
12 and VAS scores at 6th month follow ups.  

 

Statistical Analysis 

The SPSS 25.0 program was used in the statistical 
analyses, variance analysis test (F), Pearson 
Correlation Test (r), Ki-Square Test (X2) were also 
used. The value of probability was set as p: 0.05. 

 

Table.2. Distrubation of the patients according to the Kellgren-Lawrence Classification (KLC) at the first visit. 

 KLC Grade-2 KLC Grade-3 Total (%) 

Control 22/52 (0,423) 30/52 (0,577) 52 (36,7 %) 

Viscosupplementation 20/48 (0,417) 28/48 (0,588) 48 (33,8 %) 

Arthroscopic debridement 18/42 (0,429) 24/42 (0,541) 42 (29,5 %) 

Total 59/142 (0,416) 83/142 (0,585) 142 (100 %) 

X2 0.028  

p 0.986  

 

 

Table-3. Distrubation of the number and rate of the patients with or without TKA according to treatment 
groups at the last control visit. 

 
Number and ratio of the 
patients who underwent 

TKA 

Number and ration of the 
patients who did not undergo 

TKA 
X2 p 

Control 

52 (36,7 %) 

32 / 52 (61,5 %) 20 / 52 (38,5 %) 0.017 0.991 

Viscosupplementation48 (33,8 
%) 

29 / 48 (60,4 %) 19 / 48 (39,6 %) 

Arthroscopic debridement 

42 (29,5 %) 

26 / 42 (61,9 %) 16 / 42 (38,1 %) 

Total 

142 (100 %) 

87 / 142 (61,3 %) 55 / 142 (38,7 %)   
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Table-4. Distrubation of the number and rate of the patients who were opereted with TKA and mean time 
untill TKA operation since first admitance (years) according to treatment groups. 

 
Number and ratio of patients 

who underwent TKA 
Average time until TKA (years) 

Control 

52 (36,7 %) 

32 / 52 (61,5 %) 5,9 ± 1,9 

Viscosupplementation48 (33,8 %) 29 / 48 (60,4 %) 6,4 ± 2,4 

Arthroscopic debridement 

42 (29,5 %) 

26 / 42 (61,9 %) 6,0 ± 2,1 

Total 

142 (100 %) 

87 / 142 (61,3 %) 6,1 ± 2,2 

F 0.017 0.745 

p 0.991 0.476 

 

Results 

Variables such as average age, male/female ratio, 
morbid obesity, smoking, existance of diabetes, and 
VAS scores at the first visit were compared and no 
statistically significant difference was found 
(p>0,05) (Table-1).  

This result shows that groups were statistically 
similar at the first visit for comorbidities and 
demographic variables such as age and sex. To 
better assess the effectiveness of 
viscosupplementation and arthroscopic 
debridement, we aimed to investigate obesity and 
diabetes across groups, which are reported as 
factors that speed up the degenerative process in 
the literature and did not find a significant 
difference concerning these two diseases (p>0,05) 
(Table-1). There was no statistically significant 
difference between groups concerning the ratio of 
KLC grade 2/grade 3 patients when the 
degeneration and loss of joint space based on K-L 
classification was evaluated (p>0,05) (Table -2). 

An average of 6,7±1,4 years (5-8 years) of 
retrospective records were evaluated. 87 (61,3%) of 
the patients had undergone total knee. The rate of 
operation due to total knee arthroplasty indication 
in the control group which consisted of patients 
who were given NSAID only, viscosupplementation 
groups, and the arthroscopic debridement group 
was 61,5%, 60,4% and 61,9% respectively. There 
was no difference between these groups 
concerning the ratio of patients who underwent 
total knee arthroplasty (p>0,05) (Table-3). 

The patients who underwent total knee 
arthroplasty and were Grade 2 and 3 at the first visit 
had radiological findings of increased degeneration 
and had become Grade 4 at the last control. Their 

VAS scores were greater than 8 and the OX-12 
scores were above 40. The indication for knee 
arthroplasty was determined based on the study by 
Dawson et al15, published in 1998. There was no 
statistically significant difference concerning the 
period between the first visit and knee arthroplasty 
(p>0,05) (Table-4).  

Despite the lack of a statistically significant 
difference, the control group had a relatively 
shorter time until TKA. As a result, 
viscosupplementation and arthroscopic 
debridement did not affect on degenerative process 
and did not prolong the time until knee 
arthroplasty. Thus the H0 hypothesis was refuted. 

There was no statistically significant difference 
between viscosupplementation and arthroscopic 
debridement groups concerning the VAS and OX-12 
scores at the first visit although VAS and OX-12 
scores had decreased in correlation to each other. 
This state of wellness lasted for 2 years but reached 
the same average values as the control group in the 
following year. There was no statistically significant 
difference concerning these values at the 3rd, 4th 
and 5th follow up visits (p>0,05) (Tables 5 and 6) 

As a result, despite an improvement in clinical 
symptoms such as pain that starts at the 6th month 
and lasts for two years in viscosupplementation and 
debridement patients, there was no positive effect 
on the degenerative process as evidenced by 
radiological deterioration and the time until knee 
arthroplasty was not affected. 

Discussion 

This study aims to investigate the efficacy of 
NSAIDs, viscosupplementation and arthroscopic 
debridement which are frequently used for the 
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treatment of knee osteoarthritis, and to find out if 
they are effective in prolonging the time until 
arthroplasty. For this purpose, data was gathered 
from the patients and their medical records, and the 
patients were divided into three groups consisting 
of patients who were given only NSAIDs, patients 
who were given viscosupplementation, and 
patients who underwent arthroscopic debridement. 
Our study is the first to investigate the effects of 
these three treatment modalities on knee survival. 
Patients who were given viscosupplementation in 
addition to arthroscopic debridement and those 

who received more than one of these treatments 
were excluded from the study to achieve 
homogeneity. 

When the groups were compared for age, obesity, 
gender, diabetes, smoking, and their VAS and OX-12 
scores in the first admission, no statistically 
significant difference could be found (p>0,05). All 
patients were Grade 2 or 3 at the first admission and 
there was no significant difference concerning the 
distribution of patients (p>0,05).

 

 

Table-5. Distrubation of mean VAS scores according to treatment groups in the various control visit. 

VAS Score Control Viscosupplementation 
Arthroscopic 

debridement 
F p 

First visit 5,0±2,5 5,5±2,4 5,1±2,0 0,619 0,540 

6th month 6,0±2,9 4,3±1,4 4,6±2,0 7,890 0,0001 

1st year 6,9±1,8 4,5±1,4 4,9±2,0 23,673 0,0001 

2nd year 7,4±1,6 7,3±1,7 7,1±2,0 0,348 0,706 

3rd year 8,1±1,5 8,0±1,6 8,1±1,6 0,064 0,938 

4th year 8,3±1,4 8,2±1,5 8,2±1,5 0.499 0.608 

5th year 8,4±1,6 8,5±1,5 8,3±1,6 0,201 0,818 

Last visit 8,9±1,4 8,5±1,5 8,7±1,4 1.997 0,139 

r - 0,989 
p>0,05 

- - 

p - - - 

 

 

 

A total of 142 patients including the control group 
were evaluated in this study. 87 (61,3%) of the 
patients had undergone knee arthroplasty. The rate 
of operation due to total knee arthroplasty 
indication in the control group which consisted of 
patients who were given NSAID only, 
viscosupplementation groups, and the arthroscopic 
debridement group was 61,5%, 60,4%, and 61,9% 
respectively. There was no statistically significant 
difference concerning the average time between 
the first visit and the knee arthroplasty (p>0,05). 

The type of total knee prosthesis, postoperative 
alignment, and clinical outcomes were not 
evaluated as they were not the endpoints of this 
study. 

The NSAIDs are the oldest and the most frequently 
used treatment for the primary knee osteoarthritis. 
Other analgesics and opioids can also be used for 
the treatment of pain 8. NSAIDs were proven to be 
more effective than other analgesics in a study by 
Rasmussen et al in 2018 12. Weight control, 
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electrical stimulation, physiotherapy agents, and 
glucosamines are other conservative methods. 
NSAID are strongly recommended for KLC grade-1 
primary degenerative arthritis and KLC grade 2-4 
cases by the AAOS 13. The NSAIDs, their efficacy, and 
usage times were ignored as heterogeneous 
variables since the aim of this study was to 
investigate the efficacy of other procedures. This 
could be seen as a limitation that weakens the 
study. However, the reasons for this limitation are 
the contraindication for prolonged use of NSAIDs 
due to systemic toxicity such as hepatotoxicity, 

cardiotoxicity, gastric irritation, and bleeding, the 
necessity to alternate drugs those are ineffective for 
pain, different prescription habits and their 
combination with other analgesics.  

Recent studies report that proinflammatory 
cytokine levels are increased in primary knee 
osteoarthritis due to the stimulation of the 
Substance-P fibers found in the synovia, 
periosteum, and the adipose tissue by tumor 
necrosis factor-  and interleukin (IL)-6 accelerates 
the degenerative process 8. 

 

Table-6. Distrubation of mean OX-12 scores according to treatment groups in the various control visit 

OX-12 Score Control Viscosupplementation 
Arthroscopic 

debridement 
F p 

First visit 22,4 ± 5,7 24,5 ± 5,9 23,7 ± 5,7 1,658 0,194 

6th month 26,0 ± 6,9 20,3 ± 6,5 20,6 ± 7,0 11.046 0,0001 

1st year 28,9 ± 5,6 19,5 ± 5,5 19,8 ± 6,0 43.706 0,0001 

2nd year 31,4 ± 6,8 29,3 ± 6,9 29,2 ± 7,0 1.306 0,274 

3rd year 35,2 ± 5,5 35,0 ± 5,6 35,1 ± 5,6 0.019 0.984 

4th year 38,3 ± 6,5 38,2 ± 6,6 38,2 ± 6,6 0.004 0,996 

5th year 41,4 ± 3,5 41,5 ± 3,4 41,3 ± 3,7 0.082 0.927 

Last visit 46,9 ± 2,7 44,5 ± 2,9 45,7 ± 2,7 9.378 0.0002 

r - 0,999 
p>0,05 

- - 

p - - - 

 

NSAIDs inhibit the arachidonic acid synthesis by 
binding to the cyclooxygenase (COX) enzyme which 
in turn, inhibits inflammation and alleviates the pain 
indirectly. Gastric bleeding secondary to gastric 
irritation is the most important side effect of 
NSAIDs. The COX-1 enzyme is found in the platelets 
while COX-2 is found in the bones, muscles, and soft 
tissues. Selective COX-2 inhibitors cause less gastric 
irritation. None of the patients in this study used 
selective COX-2 inhibitors. The international 
consensus on the oral and topical use of these drugs 
was followed in this study 8. Jersevar et al have 
proposed naproxen as the cheapest and most 
effective NSAID in their 2018 systematic review and 
meta-analysis 14. 

Viscosupplementation has gained widespread use 
in recent years. In the last few decades, the effect 
of intraarticular injections of corticosteroids, 
hyaluronic acid, and platelet-rich plasma (PRP) have 
been studied 6. The hyaluronic acid injection has 
been reported to provide the most successful 
results by delaying, even stopping the degenerative 
process 2,5. The intraarticular injection of hyaluronic 
acid promotes cartilage production and reduces the 
concentration of proinflammatory cytokines thus 
providing an anti-inflammatory effect .  The authors 
stated that there is no evidence on the superiority 
of one type of hyaluronic acid on another 5. Strand 
et al has published a meta-analysis and systematic 
review of literature on Hyalen-20, which has also 
been used in our study. The authors stated that high 



Karagüven et al. / Cumhuriyet Medical Journal, 45(3): 112-124,2023 

122 

 

molecular weight hyaluronic acid injections 
extracted from roosters or produced using genetic 
technology and approved by the US Food and Drug 
Administration (FDA) is efficient and safe 5. Ayhan et 
al. have reported a medium level of wellbeing for an 
average of 24 weeks after intraarticular 
corticosteroid and PRP application but stated that 
there was no radiological improvement and the 
clinical improvement disappeared in the course of 
follow up. They also stated that the histopathologic 
effects of these treatment modalities are still 
unclear 4.   

Campbell et al have published a systematic review 
and overlapping meta-analysis in 2016 and reported 
that hyaluronic acid and viscosupplementation are 
efficient and safe in the treatment of knee 
osteoarthritis and the clinical improvement 
becomes evident in the 26th week 9. A similar 
improvement was detected around 26th week in a 
study involving 4,866 patients from 29 studies 5. 
Jevsevar et al, in their systematic review of studies 
with a high level of evidence, reported only one 
randomized, prospective, double-blind study on this 
subject which did not find any statistically 
significant differences between placebo and 
hyaluronic acid 10.  

The aim of arthroscopic joint cartilage debridement, 
which is also called arthroscopic abrasion 
arthroplasty, is to obtain a smoother surface by 
shaving the joint cartilage or to avoid fibrillation and 
softening of the cartilage by shrinking it using 
radiofrequency. This technique was popularized by 
Johnston in the 1980s. 15,1. The microfracture 
technique, which was developed by Rodrigo et al, 
involves the excision of the cartilage until a 
spongious bone is exposed in osteochondral defects 
and drilling into this bleeding area using special awls 
in addition to arthroscopic debridement. 
Multipotent cells are expected to migrate into these 
holes and the area of the chondral defect will heal 
by itself as a result of chondrofication. The patients 
are asked not to bear weight on the operated knee 
for 6-8 weeks 13.  

Several studies conducted in the last two decades 
report successful clinical and functional outcomes 
with arthroscopic debridement in primary 
osteoarthritis of the knee. There was a negative 
correlation between the degree of degeneration 
and the success of chondroplasty in arthroscopic 
debridement reported. Steadman et al reported 
successful results in 87% of arthroscopic 
debridement patients in 2013 7. In our study, VAS 
and OX-12 scores showed statistically correlated 
changes starting at 6 months and this improvement 

in pain and function lasted for 2 years. However, 
radiological deterioration continued. 

It is not known whether the clinical improvement 
observed as a result of arthroscopic debridement is 
caused by the lavage and the mechanism is not still 
clear. Ike et al have compared arthroscopic lavage 
to NSAID treatment and found a 36% improvement 
in the NSAID group vs 62% improvement in the 
arthroscopic lavage group at the 12th week 16. On 
the other hand, Chang et al found no statistically 
significant difference in their 1993 study where 
arthroscopic debridement and arthroscopic lavage 
were compared 17. The results of arthroscopic 
debridement and microfracture technique are 
reported to be similar and between 50% and 65% 18. 
Krüger et al. in their study where 162 patients 
underwent arthroscopic debridement and followed 
up for 40 months, stated that debridement did not 
contribute to cartilage healing and the 
inflammatory mediators released as a result of 
microfracture technique increased cartilage 
degeneration although a state of wellbeing which 
lasted for approximately one year was achieved 15. 
In 2007, Steadman et al claimed that arthroscopic 
debridement prolonged knee survival for up to 10 
years 11. Spahn et al, in their meta-analysis 
published in 2013 where 30 studies with 1512 
citations were evaluated, reported good or perfect 
results in 60 % of the patients. The authors have 
proposed that arthroscopic debridement delayed 
the time to arthroplasty, in other words, increased 
knee survival for 42,7 months 19.  We found that 
69,1% of the patients who underwent arthroscopic 
debridement needed total knee arthroplasty in 
6,0±2,1 years and knee survival was 38,1% in this 
group. In our study, the VAS scores of 42 patients 
who underwent arthroscopic debridement and/or 
microfracture technique dropped significantly 
which continued for approximately two years. None 
of the patients had any radiological improvements 
(increase in joint space, a decrease in the number of 
marginal osteophytes or subchondral cysts, etc.) 
throughout this period. On the other hand, 
arthroscopic debridement and microfracture 
technique did not have any statistically significant 
effect on the time until arthroplasty (p>0,05). 

The foremost limitation of this retrospective cohort 
study is the lack of a double-blinded control, 
randomization, and prospective study design. 
Another limitation is the fact that different kinds of 
NSAIDs was used and for different periods in all 
groups. Some patients who were radiologically 
grade-4 did not want to undergo surgery due to 
fears of unsuccessful results or complications and 
other social reasons. This increases the knee 
survival period. Kaplan-Meier survival curves were 
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not used as this is not a prospective study. However, 
the duration between the first visit and total knee 
arthroplasty can be important. 

    In the light of this study it can be concluded that 
although viscosupplementation using intraarticular 
hyaluronic acid and arthroscopic debridement with 
or without microfracture technique provides a 
clinical relief which starts in 6 months and lasts for 
2 years, they do not prolong the duration until 
arthroplasty and as such, do not affect on knee 
survival. A very important point to keep in mind is 
the clarification of this point when informing the 
patients. 
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The aim of this study is to determine the attitudes of nulliparous women toward fertility and childbirth. 
The research was carried out as a cross-sectional descriptive method with improbable sampling technique. 
Recruitment for participation in the study took place with power analysis and consisted of 213 nulliparous 
women who had never been pregnant before. Data were collected with the Personal Information Form and the 
Attitudes Toward Fertility and Childbearing Scale. 
54% of the women are between the ages of 19-26 and the mean age is 26.51±5.19. It was determined that 76.5% 
of the women were married for 1-3 years and 65.7% of them used contraception. The total score of the Attitudes 
Towards Fertility and Childbearing Scale is 69.54±8.28, and the mean subscale score current obstacle 21.57±7.08; 
importance in the future 28.42±4.63; female identity is 19.55±3.82. It has been determined that women have a 
positive attitude to fertility and childbearing. In comparison with the total score of the scale and the variables, it 
was determined that there was a significant difference between variables of age, occupation status, spouse's 
age, spouse's occupation status, spouse's smoking status, consanguineous marriage, family type, financial status, 
spouse's age at marriage and mean value of total scale score. 
The fact that nulliparous women's attitudes to fertility and childbearing are affected by many factors such as 
age, occupation status, spouse's age shows that there are many variables that should be considered during the 
evaluation of nulliparous women by midwives. It is very important for pregnancy planning that women in the 
preconceptional period have positive attitudes to fertility and childbearing. 
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ÖZ 
Bu çalışmanın amacı doğum yapmamış kadınların doğurganlığa ve doğuma ilişkin tutumlarını belirlemektir. 
Araştırma olasılık dışı örnekleme tekniği ile kesitsel betimsel yöntem olarak gerçekleştirilmiştir. Araştırmaya 
katılım güç analizi ile gerçekleştirilmiş ve daha önce hiç hamile kalmamış 213 nullipar kadın katılmıştır. Veriler 
Kişisel Bilgi Formu ve Doğurganlığa ve Çocuk Doğurmaya İlişkin Tutum Ölçeği kullanılarak toplanmıştır. 
Kadınların %54'ü 19-26 yaş aralığında olup yaş ortalaması 26,51±5,19'dur. Kadınların %76,5'inin 1-3 yıldır evli 
olduğu, %65,7'sinin gebeliği önleyici yöntem kullandığı belirlendi. Doğurganlığa ve Çocuk Doğurmaya Yönelik 
Tutum Ölçeği toplam puanı 69,54±8,28 olup, alt ölçek mevcut engel puan ortalaması 21,57±7,08; gelecekte 
önemi 28,42±4,63; kadın kimliği 19,55±3,82'dir. Kadınların doğurganlık ve çocuk doğurma konusunda olumlu 
tutuma sahip oldukları belirlendi. Ölçeğin toplam puanı ve değişkenler karşılaştırıldığında yaş, meslek durumu, 
eşin yaşı, eşin meslek durumu, eşin sigara içme durumu, akraba evliliği, aile tipi, maddi durum, eşin evlenme yaşı 
ve toplam ölçek puanının ortalama değeri. 
Doğum yapmamış kadınların doğurganlık ve çocuk doğurma konusundaki tutumlarının yaş, meslek durumu, eş 
yaşı gibi birçok faktörden etkileniyor olması, doğum yapmamış kadınların ebeler tarafından değerlendirilmesi 
sırasında dikkate alınması gereken birçok değişkenin olduğunu göstermektedir. Prekonsepsiyonel dönemdeki 
kadınların doğurganlığa ve çocuk sahibi olmaya yönelik olumlu tutumlara sahip olmaları gebelik planlaması 
açısından oldukça önemlidir. 
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Introduction 

One of the most important choices for couples is the 
decision to become a parent. Although the decision 
to become a parent is thought to begin before 
pregnancy occurs after marriage, it is a fact that 
couples at duration of marriage clarify before 
marriage[1]. Because with the couple's decision to 
become a parent, the guiding roles that will support 
their children's basic needs and emotional needs in 
development will be added into their own 
responsibilities.[1,2]. Economic, social, emotional, 
and individual factors in parenthood roles will also 
affect the first child decision[3]. Beliefs, attitudes, 
and motivational factors are added to other factors 
affecting this decision[4]. Besides, due to the 
increase in the responsibilities of women compared 
to men, the concept of late motherhood appears[5].  
Especially in traditional societies, while the concept 
of motherhood is seen as a complement to 
femininity and a source of happiness[6], not being a 
mother is expressed as a deficiency[5]. Despite this 
situation, radical changes in women's lives can 
cause them to postpone their decision to become a 
mother or not to be a mother. Among the reasons 
why women postpone motherhood, which means 
the role and status that affect their decisions, can 
be counted as the financial freedom they have 
gained by taking an active role in working life and 
the freedom in their own choice decision[7]. 
Generally, decreases in birthrate are inevitable 
because of postponing motherhood or the decision 
of not wishing to be a mother. Due to the factors 
affecting the childbearing, births have tended to 
decrease in the last 30 years and the elderly 
population has started to increase[8].  

    According to the data of the Turkish Statistical 
Institute (TUIK), while the total birthrate was 2.42 
children per woman in the world in 2021, this rate 
was determined as 1.70 in our country[9]. For many 
countries, the falling birthrate is seen as a worrying 
situation. The economic uncertainties are among 
the reasons for this decline[10]. When reasons such 
as uncertainty in business life, temporary 
employment, unemployment and future anxiety are 
added to economic uncertainty, couples delay their 
decisions to become parents[10–12]. In addition to 
these factors affecting fertility, future scenarios 
resulting from negative events in the past are also 
reported to affect fertility[13].  

    Assuming that the birthrate is one of the 
important development indicators of a country, 
defining the reasons for the decline will be 
beneficial in taking precautions for the birthrate. It 
is thought that determining the Attitudes towards 
Fertility and Childbearing of nulliparous women 

delayed pregnancy will provide information on the 
causes of the birthrate tending to decrease. 
Birthrates tending to decrease not only in our 
country but also all over the world, are in the center 
of attention of the scientific world. When we look at 
the literature review, we mostly come across 
studies that show economic uncertainty causes 
fertility delays[10–13]. However, it should not be 
ignored that the delay in fertility is not limited to 
economic reasons but may be due to personal 
reasons[14]. For this reason, the research was 
planned to examine the attitudes of nulliparous 
women to fertility and childbearing by focusing on 
the decrease in the birthrate. 

Research question 

1. Do socio-demographic characteristics of 
nulliparous women affect their attitudes to 
fertility and childbearing? 

2. Does being nullipara affect attitudes to 
fertility and childbearing? 

Limitations (If exist) 

The findings obtained from this study cover only the 
nulliparous women included in the study and 
cannot be generalized to all women. 

 

Material and Method 

The Objective and Type of This Research: 

    The research was conducted as a cross-sectional 
and descriptive study with the improbable sampling 
method to determine the attitudes of nulliparous 
women to fertility and childbearing. 

Place and Time of Research: 

    It was conducted on nulliparous women who 
applied to the Obstetrics and Gynecology Polyclinics 
between 10.05.2022 and 30.07.2022 in a state 
hospital and a university hospital in Tokat province. 

 

 

Population and Sample 

    G*Power 3.1.9.7 program was used to determine 
the sample of research. The medium effect size 
suggestion of Cohen (1988) was taken into 
consideration, and it was determined by taking 80% 
(1-β=0.80) power and 5% (α=0.05) margin of error 
[15]. As a result of the calculation, 213 nulliparous 
women were included in the study. According to the 
post-hoc analysis performed at the end of the study, 

https://tureng.com/tr/turkce-ingilizce/the%20objective%20of%20this%20study
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80% power (1-β=0.808), 5% (α=0.05) and medium 
effect size (f2=0.038) were reached with 213 
women. 

Inclusion criteria in the study. 

- In the age group of 19-49 

- Able to read and write. 

- Living in the city center 

- Never been pregnant before (nulliparous) 

- No perception and communication 
problems 

- Agreed to participate in the research. 

Exclusion criteria for the study: 

    Adolescent women and women who did not 
agree to participate were not included. 

Data Collection Tools: 

Personal information form: In the form created by 
the researchers by analyzing the literature[16,17] 
there are 21 questions containing the socio-
demographic information of the mothers (such as 
age, education, occupation status, spouse's 
occupation status). 

Attitudes To Fertility and Childbearing Scale 
(AFCS): The Attitude to Fertility and Childbearing 
Scale was developed by Söderberg and her friends 
in 2013 to evaluate and compare the attitudes of 
women who have not yet become mothers-
oriented fertility and childbearing, and the second 
version was published in 2015 by developers [16]. 
Turkish validity and reliability of it was done by 
Damar and Bolsoy in 2021. The original scale 
consists of 3 sub-dimensions (importance for -7 
articles, hindrance at present -9 articles, and female 
identity -5 articles) with a total of 21 articles.  The 
scale is a 5-point Likert type (strongly disagree, 
disagree, neither agree nor disagree, agree, 
completely agree). There is no reverse coding in the 
scale items. The Kaiser Meyer-Oklin (KMO) value for 
the sample adequacy of the original scale was found 
to be 0.945, and the Barlett test was found to be 
statistically significant for adequacy and 
factorization. The minimum score is 21 and the 
maximum score is 105, and the higher the score, the 
higher the attitude towards fertility and 
childbearing. In the validity analysis of the original 
scale; internal consistency and reliability of 
Cronbach's Alpha coefficients subscale and total 

scale value were reported between 0.862 and 
0.945. In our study, the Cronbach’s Alpha value of 
the total scale was 0.75. 

Ethical Aspect of Research: 

    Every stage of the research was carried out in 
accordance with ethical principles. The study was 
conducted in accordance with the Principles of the 
Declaration of Helsinki. Before starting the 
application, necessary permissions were obtained 
from Tokat Gaziosmanpaşa University Social and 
Human Sciences Research Ethics Committee (dated 
27.04.2022, decision number E-33490967-044-
158700), Tokat Provincial Health Directorate (dated 
10.05.2022, E-87064461-044) and Tokat 
Gaziosmanpaşa University Health Research and 
Application Center Directorate (dated 05.05.2022, 
numbered E-72843479-044-160527). While the 
women who met the inclusion criteria were invited 
to participate in the study, the Informed Consent 
Form was read, and their consent was obtained. The 
decision about whether to participate in the 
research was left to the women, and their 
voluntariness was taken into consideration. 

Analysis of Data 

The data obtained in the research were evaluated in 
the Statistical Package for Social Sciences (SPSS) 
24.0 package program. Descriptive statistical 
analyses (number, percentage, mean, standard 
deviation, maximum, and minimum) were used in 
the evaluation of the data. Considering the 
normality analysis Kolmogorov Smirnov and the 
skewness- kurtois values being in the range of ±2, it 
was determined that the data obtained showed a 
normal distribution. The t test was used for the 
difference between the two means, and the one-
way analysis of variance was used for more than 
two independent groups, and the error level was 
accepted as 0.05. Posthoc analysis was performed 
to determine between which groups the 
significance was formed (Tukey test). In addition, 
multiple linear regression was applied to the 
variables that were thought to influence the scale 
total score. 

Findings 

    In Table 1 the distribution of the total and sub-
scale means scores of the nulliparous women 
participating in the study on the Attitudes to 
Fertility and Childbearing Scale (AFCS) is given. 

 

Table 1: Comparison of Nulliparas’ AFCS Total Score and Sub-scale Score Means (N=213) 

https://dictionary.cambridge.org/dictionary/english/able
https://dictionary.cambridge.org/dictionary/english/read
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Scales X̄ SS min max 
Cronbach 

alpha 

AFCS * 69,54 8,28 46 96 0,75 
Hindrance 
at present 

21,57 7,08 9 37 0,90 

Importance 
for future 

28,42 4,63 10 35 0,89 

Famele 
identity 

19,55 3,82 5 25 0,88 

*AFCS: Attitudes Toward Fertility and Childbearing Scale 

 

    It can be found that the total mean score of the 
Nulliparas’ AFCS is 69.54±8.28, and the highest 
score that could be obtained from the scale was 105 
and according to this finding, nulliparas tend to 
fertility and childbearing above the average. The 
mean scores of the AFCS sub-dimensions were 
determined as hindrance at present 21.57±7.08; 
importance for future 28.42±4.63; female identity 
19.55±3.82. When the internal validity coefficient 
and reliability level of the AFCS were examined, it 

was found that the general reliability levels of the 
scale sub-dimensions were high (0.80<α<1.00), and 
the overall reliability level of the total scale was 
quite reliable (0.60<α<0.80)[18] (Table 1). 

    The comparison of the sociodemographic 
characteristics of the nulliparas in the study and the 
total and sub-scalescore averages of the AFCS are 
given in Table 2. 

 

Table 2: Distribution and Comparison of Sociodemographic and Marriage Characteristics of nulliparous women 
and Total and Sub-Dimensional Scores of the AFCS (N = 213) 

 

Specifications  
 Hindrance at 

present 
Importance for 

future 
Female identity Total scale 

n % X̄ ±SS X̄ ±SS X̄ ±SS X̄ ±SS 

Age 
19-26 age (1) 
27-34 age (2) 
35 age and above (3) 

 
115 
83 
15 

 
54,0 
39,0 
7,0 

 
20,00±6,47 
23,14±7,35 

24,87±7,38 

 
28,44±4,21 
28,70±4,51 

26,80±7,57 

 
19,79±3,66 
19,69±3,64 
17,00±5,12 

 
68,23±7,23 
71,53±8,69 

68,67±11,49 

  6,863/0,001* 1,070/0,345* 3,709/0,026* 4,015/0,019* 

  1-3 - 1-3, 2-3 1-2 

Age Average                                   26,51±5,19 (min:19 – max:45) 

Education 
Primary (1) 
Secondary (2) 
High School (3) 
University (4) 

 
30 
40 
49 
94 

 
14,1 
18,8 
23,0 
44,1 

 
16,60±6,05 

17,68±5,77 
20,96±6,61 
25,13±6,23 

 
31,10±3,42 

29,38±3,69 

28,47±4,04 
27,15±5,17 

 
22,53±2,11 
20,88±3,01 

19,33±3,99 
18,16±3,78 

 
70,23±7,06 

67,93±5,68 

68,76±8,53 
70,44±9,34 

   22,047/0,000* 
1-3, 1-4 

6,790/0,000* 
1-4, 2-4 

14,084/0,000* 
1-3, 1-4, 2-4 

1,091/0,354* 
- 

Occupation status 
Working 
Not Working 

 
90 
123 

 
42,3 
57,7 

 
25,69±6,49 

18,55±5,88 

 
27,66±5,05 

28,99±4,22 

 
18,40±3,94 
20,40±3,52 

 
71,74±9,96 

67,94±6,38 

   8,235/0,000** -2,096/0,037** -3,891/0,000** 3,174/0,002** 

Spouse’s age 
19-27 age (1) 
28-36 age (2) 
37 age and above (3) 

 
84 
111 
18 

 
39,4 
52,1 
8,5 

 
19,92±6,44 

22,47±7,44 

23,72±6,36 

 
28,26±4,39 

28,55±4,42 

28,44±6,79 

 
19,52±3,65 
19,79±3,74 
18,22±4,89 

 
67,70±6,96 

70,81±8,60 

70,39±10,60 

   4,132/0,017* 
1-2 

0,092/0,913* 
- 

1,314/0,271* 
- 

3,549/0,030** 
1-2 

Spouse’s age average 29,28±4,71 (min:19-max:45)   
Spouse’s education 
status 

Primary (1) 
Secondary (2) 

 
18 
32 
81 

 
8,5 
15,0 
38,0 

 
17,06±6,03 

16,94±6,40 
21,33±6,41 

 
29,17±5,46 

31,44±3,20 
27,93±4,07 

 
22,11±2,78 
22,22±2,01 

18,79±4,14 

 
68,33±6,78 

70,59±7,40 
68,05±8,05 

https://tureng.com/tr/turkce-ingilizce/specifications
https://tureng.com/tr/turkce-ingilizce/specifications
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High School (3) 
College/University (4) 

82 38,5 24,60±6,70 27,59±4,98 18,71±3,54 70,89±8,95 

   14,290/0,000* 
1-4, 2-3, 2-4 

6,320/0,000* 
2-3, 2-4 

11,857/0,000* 
1-3, 1-4, 2-3, 2-4 

1,924/0,127* 
- 

Spouse’s Occupation 
status 
Working 
Not working 

 
204 
9 

 
95,8 
4,2 

 
21,61±7,19 

20,56±3,87 

 
28,47±4,71 

27,56±1,87 

 
19,60±3,87 

18,44±2,06 

 
69,68±8,42 

66,56±3,08 

   0,762/0,463** 1,286/0,221** 1,563/0,147** 2,636/0,020** 

Spouse’s smoking 
status 
Smoking 
Nonsmoking  

 
 
137 
76 

 
 
64,3 
35,7 

 
 

19,56±6,54 

25,18±6,59 

 
 

28,66±4,59 

28,01±4,70 

 
 

19,92±3,90 

18,89±3,61 

 
 

68,14±7,06 

72,09±9,66 

   -5,990/0,000** 0,972/0,332** 1,885/0,061** -3,132/0,002** 

Consanguineous 
marriage 
Yes 
No  

 
 
39 
174 

 
 
18,3 
81,7 

 
 

17,51±4,76 

22,48±7,20 

 
 

29,18±3,97 

28,26±4,76 

 
 

20,97±2,93 

19,24±3,93 

 
 

67,67±3,84 

69,97±8,93 

   -5,288/0,000* 1,123/0,263* 3,125/0,003* -2,518/0,013** 

Type of Family 
Nuclear  
Extended  

 
165 
48 

 
77,5 
22,5 

 
21,88±7,48 

20,48±5,39 

 
28,60±4,70 

27,83±4,36 

 
19,62±3,95 

19,33±3,35 

 
70,10±8,93 

67,65±5,14 

   1,445/0,152** 1,009/0,314** 0,496/0,621** 2,415/0,017** 

Perception of 
financial status  
Bad (1) 
Satisfactory (2) 
Excellent (3) 

 
33 
114 
66 

 
15,5 
53,5 
31,0 

 
15,70±5,72 
20,66±6,15 

26,08±6,48 

 
31,00±3,87 
27,90±4,78 
28,05±4,34 

 
22,00±2,22 
19,37±3,77 
18,65±4,07 

 
68,70±6,28 
67,93±7,60 
72,77±9,40 

   33,523/0,000* 
1-2, 2-3, 1-3 

6,349/0,002* 
1-2, 1-3 

9,414/0,000* 
1-2, 1-3 

7,819/0,001** 
1-3, 2-3 

Place of Residence 
City 
District 
Countryside  

 
119 
67 
27 

 
55,9 
31,5 
12,6 

 
23,74±7,29 
18,57±6,03 

19,44±5,04 

 
27,80±5,04 
29,51±3,95 
28,52±3,87 

 
18,82±4,15 

20,67±2,91 

20,04±3,64 

 
70,35±9,54 
68,75±6,92 
68,00±4,23 

   14,450/0,000* 
1-2, 1-3 

2,979/0,053* 
- 

5,524/0,005* 
1-2 

1,351/0,162** 
- 

Marriage duration 
1-3 years 
4-6 years 
7 year and above 

 
163 
32 
18 

 
76,5 
15,0 
8,5 

 
21,11±7,04 
22,94±7,20 

23,28±6,99 

 
28,60±4,53 
28,03±4,80 
27,61±5,32 

 
19,60±3,95 

19,84±2,98 

18,67±4,01 

 
69,30±8,33 
70,81±8,38 
69,56±7,92 

   1,470/0,232* 0,501/0,607* 0,583/0,559* 0,443/0,643** 

Average of marriage duration 2,79±2,63 year (min:1 – max:17) 

Marriage age 
15-20 age (1) 
21-26 age (2) 
27 age and above (3)  

 
56 
108 
49 

 
26,3 
50,7 
23,0 

 
19,00±6,68 
21,69±6,42 

24,24±7,94 

 
28,61±4,18 
28,31±4,41 
28,49±5,59 

 
20,32±3,22 

19,46±3,92 

18,88±4,15 

 
67,93±6,56 
67,45±8,52 
71,61±9,19 

   7,649/0,001* 
1-2, 1-3 

0,083/0,920* 
- 

1,942/0,146* 
- 

2,637/0,074** 
- 

Average of marriage age 23,69±4,19 age (min:15 – max:41) 

Spous’ Marriage age 
17-22 age (1) 
23-28 age (2) 
29 age and above (3)   

 
20 
142 
51 

 
9,4 
66,7 
23,9 

 
19,50±5,82 
21,13±7,14 

23,59±7,02 

 
27,30±3,75 
28,39±4,66 
28,98±4,83 

 
19,20±3,31 

19,75±3,78 

19,14±4,14 

 
66,00±4,51 
69,27±8,32 
71,71±8,83 

   3,263/0,040* 
1-3 

 
 

0,961/0,384* 
- 

0,579/0,561* 
- 

3,732/0,025** 
1-3 

Average of spouse’ marriage age 26,49±3,57 age (min:17 – max:37) 

Contraception 
Yes 
No 

 
140 
73 

 
65,7 
34,3 

21,75±7,87 

21,22±5,26 

 
28,48±4,75 

28,33±4,41 

 
19,99±3,79 

18,73±3,76 

 
70,21±8,60 

68,27±7,53 

   0,585/0,559** 0,224/0,823** 2,305/0,022** 1,628/0,105** 
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Contraception 
method 
Pill (1) 
Intrauterine device 
(2) 
Condom (3) 
Injection(4) 
Withdrawal (5) 
Nonuse (6) 

 
 
25 
44 
43 
5 
23 
73 

 
 
11,7 
20,7 
20,2 
2,3 
10,8 
34,3 

 
 

26,96±5,37 
18,16±8,15 

25,14±6,46 

19,20±7,98 

17,17±6,06 

21,22±5,26 

 
 

25,32±4,43 

30,64±4,06 
27,02±4,37 

29,20±4,91 

30,35±4,42 
28,33±4,41 

 
 

17,08±3,66 
22,27±1,95 

18,42±3,98 
19,80±2,77 
21,74±3,01 

18,73±3,76 

 
 

69,36±10,22 
71,07±8,46 
70,58±9,16 
68,20±6,18 
69,26±6,48 
68,27±7,53 

   11,224/0,000* 
1-6, 3-6, 1-2 

6,649/0,000* 
1-6, 1-2, 2-3 

11,935/0,000* 
2-6, 5-6, 1-2 

0,806/0,547* 
- 

TOTAL 213 100,0     

*One-Way Anova, **Independent Sample t test, AFCS: Attitudes to Fertility and Childbearing Scale  

  

    According to the nulliparous women's AFCS sub-
scale of "Hindrance at present", it was determined 
that hindrance at present score average of women 
is higher whose specifications are 35 years and 
above, university graduated, working, spouse's age 
37 years and above, spouse’s education status 
university, working spouse, nonsmoking spouse, no 
consanguineous marriage, nuclear family type, 
excellent financial status, living in the city, married 
for 7 years or more, marriage age 27 years and 
above, spouses age 29 years and above, using 
contraception, using pills as contraception method. 
According to the comparison between hindrance at 
present sub-scale and the variables; it was 
determined that there was a significant difference 
(p<0.05) between specification of age, education 
status, Occupation status, spouse's age, spouse's 
education status, spouse's smoking status, 
consanguineous marriage, financial status, place of 
residence, marriage age, spouse’s marriage age, 
contraception method and the current obstacle 
score averages (Table 2).  

    With respect to the Nulliparous women's AFCS 
sub-scale of " Importance for future", ,it was 
determined that the importance in the future score 
average of women is higher whose specifications 
are  age between 27-34 years, primary school 
graduate, not working, spouse's age between 28-
36, spouse's education status secondary school, 
working spouse, smoking spouse, consanguineous 
marriage, nuclear family type, bad financial status, 
living in district, marriage duration 1-3 years, 
marriage age 15-20, spouse’s marriage age 29  years 
an above, using contraception, using contraception 
method of intrauterine device .      

    According to the comparison made between the 
sub-scale of “Importance for future” and the 
variables, it was determined that there was a 
significant difference (p<0.05) between the 
education status, occupation status, spouse’s 
education status, financial status, the contraception 

method used and importance in the future score 
averages (Table 2). 

    From Nulliparous women's AFCS the sub-scale of 
"Female identity ", it was determined that Female 
identity score average of nulliparous women is 
higher whose specification of age between 19-26, 
primary school graduates, not working, spouse’s 
age between 28-36, spouse’ education status 
secondary education, working spouse, smoking 
spouse, consanguineous marriage, nuclear family 
type, bad financial status , living in a district, 
marriage duration 4-6 years, marriage age 23-28 
years, using contraception, using contraception 
method of intrauterine device.  

    According to the comparison made between the 
sub-scale of female identity and the variables, it was 
determined that there was a significant difference 
(p<0.05) between age, education status, 
Occupation status, spouse’s educational status, 
consanguineous marriage status, income level, 
place of residence, using contraception, using type 
of contraception and Female identity mean score 
(Table 2). In regards to the Nulliparous women's 
AFCS total score; it was determined that the 
women’s mean total score of the scale was higher 
whose specifications of age between 27-34, 
university graduates, working, spouse’s age 
between 28-36, spouse’s education status 
university graduates, working spouse, spouse non-
smoking, no consanguineous marriage,  nuclear 
family type, excellent financial status, living in city, 
marriage duration 4-6 years, marriage age 27 years 
and above, spouse’s marriage age 29 years and 
above, using  contraception, using contraception 
method of intrauterine device . In reference to the 
comparison between the scale total score average 
and the variables, there was a significant difference 
between age, occupation status, spouse's age, 
spouse's occupation status, spouse's smoking status 
consanguineous marriage, family type, financial 
status, spouse's age at marriage, and scale total 
score averages. (p<0.05) was determined (Table 2). 
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Table 3: The Interaction between the Total Score of AFCS and Independent Variables 

Independent Variables B Std.Error p 
95% Cl 

Lower  Upper 

Age  
Occupation status 
Spouse’s Age 
Spouse’s Occupation status 
Spouse’s Smoking Status 
Consanguineous marriage 
Type of Family 
Financial status  
Spouse’s Marriage age 

-3,231 
-0,616 
0,229 
-2,213 
3,128 
-0,465 
-0,485 
0,960 
0,345 

1,222 
1,544 
0,311 
2,993 
1,313 
1,637 
1,701 
1,018 
0,279 

0,008 
0,690 
0,463 
0,460 
0,018 
0,777 
0,763 
0,347 
0,217 

-0,807 
-3,660 
-0,384 
-8,115 
0,539 
-3,694 
-3,421 
-1,046 
-0,204 

0,969 
2,428 
0,842 
3,688 
5,717 
2,764 
2,709 
2,967 
0,895 

R= 0,341                        R2 = 0,117                      F=2,975                         p=0,002 
 

It was determined that these variables in the model 
created according to the multiple linear regression 
analysis performed with the variables that are 
thought to influence the total score of the AFCS 
have an effect on fertility and childbearing in 
nulliparous women (p=0.002; p<0.05). Considering 
the significance tests of the regression coefficients, 
age and spouse's smoking status were found to be 
significant predictors of fertility and childbearing 
(p<0.05) (Table 3). 

DISCUSSION 

One of the most important choices for couples is the 
decision to become a parent. In the literature, it has 
been stated that the first baby is a very important 
factor for couples in fertility and reproductive 
decisions[19]. The reason for this is that the roles of 
womanhood and motherhood are complementary 
to each other, especially in patriarchal families[20]. 
This research was conducted to determine the 
attitudes of nulliparous women to fertility and 
childbearing. 

In our study, it was determined that the total scores 
of the nulliparous women on the AFCS were above 
the average. In addition, when the sub-dimensions 
of the scale were examined, it was determined that 
the sub-dimensions of hindrance at present, 
importance for future and femininity identity were 
above the average.  When the scale scores are 
evaluated, it can be said that women tend to fertility 
and childbearing. In a study conducted in Turkey, 
stated that women have a desire to have four or 
more children [21]. In the study conducted with 
Swedish women, it was determined that there is a 
perception of having children as an aspect of social 
identity[19]. This study supports our literature study 
and shows that the role of womanhood is 
associated with motherhood in Turkish societies as 
well as in other societies. The common point of the 

studies is the excess of individuals who are married 
and have partners. In a further study, it was 
determined that women with a partner had high 
mean scores in the "importance for future" and 
"female identity" sub-dimensions[16]. 

While women may think that having children at a 
younger age is more ideal, there is a tendency to 
postpone childbearing. In a study conducted by 
Lampic and fri. (2006), on university students, it was 
determined that 28 years for women and 30 years 
for men are the ideal age to have a first child[22]. A 
similar result was obtained in our study, and the 
mean age of nulliparous women was 26.51±5.19 
years. This result shows that similar attitudes exist 
not only in our country but also in different 
countries of the world. Likewise, in another study 
conducted by Tough and fri., (2007) on men and 
women who do not have children, it was stated that 
47.8% of men and 44.5% of women pointed to the 
ideal parenthood age range of 25-29 years[23]. 

It was determined that the variables in the model 
created according to the multiple linear regression 
analysis performed with the variables that were 
thought to influence the total score of the AFCS had 
an effect on fertility and childbearing in nulliparous 
women. Considering the significance values of the 
regression coefficients, it is important to draw 
attention to this issue that age and spouse's 
smoking status, which are independent variables, 
were found to be significant predictors of fertility 
and childbearing. At the same time, when the scale 
sub-dimensions of "hindrance at present", " 
importance for future" and "female identity" were 
examined, it was determined that there was a 
significant relationship between sociodemographic 
variables such as age, marriage year, educational 
status and the sub-scale mean scores. However, it 
was determined that there was no significant 
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difference between the use of contraception 
method with the hindrance at present and 
importance in the future sub-scales, but only exist 
with the female identity sub-scale. This is thought to 
be since women use contraception methods as a 
symbol of femininity. in our study the comparison 
of the method of contraception used and the total 
score averages of the scale, it was determined that 
the highest average score was found in those who 
used the intrauterine device and the lowest score 
average was in the injection users. According to this 
result, it is seen that women's attitudes to 
childbearing are high even if they use contraceptive 
intrauterine devices.  

In traditional societies with low education levels, 
the marriage age declines, the use of contraceptives 
decreases, and the number of births increases [21,24]. 
Since the distribution of the participants in our 
study in terms of education status is similar, it is 
thought that the difference between the use of 
contraception method is not significant. When the 
studies in the literature are examined, it is stated 
that as the education increases, the tendency of 
women to fertility and childbearing decreases. In 
addition, sociodemographic data (age, occupation 
status, marriage duration, etc.) are stated as factors 
affecting women's attitudes to fertility and 
childbearing[16,21,25,26]. According to our study results 
supported by the literature, considering that 
sociodemographic characteristics and financial 
status are factors in women's attitudes to fertility 
and childbearing, it can be said that the reasons for 
postponing motherhood, which is seen as a 
feminine role, may be individual diversity. 

 

CONCLUSION AND RECOMMENDATIONS 

It was determined that the Nullipara’s total and sub-
scale scores of the AFCS were above the average. In 
the analyzes made, it was determined that 
sociodemographic characteristics influenced 
fertility and childbearing. It is noteworthy that age 
and spouse's smoking status, which are 
independent variables, were found to be significant 
predictors of fertility and childbearing, and that 
there was a significant difference between the 
usage of contraception and the mean scores of the 
sub-dimensions of "hindrance at present", 
"importance for future" and "female identity".  

In this manner, it is very important for women to 
have positive attitudes to fertility and childbearing 
in terms of pregnancy planning in preconceptionally 
period. Today for patriarchal societies, it is 
important to determine the attitudes of women to 
fertility and childbearing, since the roles of 

womanhood and motherhood are matched. The 
fact that nulliparous women's attitudes to fertility 
and childbearing are affected by many factors such 
as age, occupation status, spouse’s age shows that 
there are many variables that should be considered 
during the evaluation of nulliparous women by 
midwives. In this context, women's attitudes 
toward fertility and childbearing will become more 
important in the future, considering the decreasing 
population growth. However, women's attitudes 
toward fertility and childbearing should be 
considered together with their spouses. Therefore, 
there is a need for more comprehensive studies 
involving spouses. 
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