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Abstract: Introduction: It is common knowledge 
that individuals with mental illness face many negative 
consequences of stigmatization. They are also super 
sensitive to the attitudes of health professionals. This 
study aims to investigate the stigmatizing attitudes and 
language usage of mental health professionals and to 
compare them with non-mental health professionals.

Material and Methods: A total of 722 healthcare 
professionals were asked to complete the sociodemo-
graphic characteristics data form, the questionnaire 
including the list of stigmatizing words for mental ill-
nesses, and the Attitudes Towards Mentally Ills Scale 
(ATMIS).

Results: Research shows that mental health profes-
sionals have less stigmatizing attitudes when compared 
to other healthcare professionals (p = .000). However, 
it is determined that there is no difference in terms of 
the number of stigmatizing words used by both groups, 
and the most frequently used psychiatric diagnostic 
expressions with stigmatizing purposes are personali-
ty disorders. The number of stigmatizing words used 
by physicians is more than nurses (p = .000). Mental 
healthcare professionals have more positive attitudes 
in both short-term and the long term relationship scale 
scores. Both groups show that the mean score is lower 
in long-term than in short-term relationships.

Conclusion: Working in the mental health field 
does not lead to a positive change in terms of language 
use in stigmatizing purposes and reducing stigmatiz-
ing attitudes in a long-term relationship with individu-
als with mental illness. It is recommended to increase 
the awareness of physicians about the use of stigma-
tizing language.

Keywords: Stigmatization, attitudes, doctor, nurse, 
mental illness, language.

INTRODUCTION 

Stigmatization is defined as the perception of the 
person by the society in which he lives in an unusual, 
discredited, and disrespectful way (1). The first and 
largest group of stigmatization in most societies are 
people with mental illness (2). Stigmatizing attitudes 
of society prevent the stigmatized people from seek-
ing treatment; it can lead to consequences such as dis-
crimination, loneliness, stress, violence, and suicide 
(3, 4). Studies suggest they are exposed to exclusion-
ary attitudes by the public for reasons such as being 
considered aggressive, inconsistent, and unpredictable 
behavior, misinformation of the public through the 
media, and cultural characteristics of the society (5).

Researches have reported that healthcare profes-
sionals may also share some social prejudices against 
mental illnesses (6, 7), which may impair the quality 
of care (6-11). Because of their stigmatizing attitudes, 
general medical conditions accompanying mental ill-
ness are diagnosed later and poorly treated. This can 
lead to a shorter life expectancy for these individuals 
even when suicide and accidents are excluded (12, 13).

There are also stigmatizing attitudes towards in-
dividuals with mental illness among mental healthcare 
professionals (MHCPs) (8, 14). Some studies compar-
ing MHCPs attitudes with other colleagues report that 
they display less stigmatizing attitudes than others (15, 
16), while some studies say the opposite (17). When it 
comes to studies comparing the attitudes of physicians 
and nurses, some indicate that nurses have a more neg-
ative attitude (18), while others show no difference 
(19). In conclusion, the results of the comparison of 
stigmatizing attitudes of healthcare professionals are 
not consistent in the literature. Besides, the fact is that 

STIGMATIZING ATTITUDES AND THE USE OF STIGMATIZING 
LANGUAGE TOWARDS MENTAL ILLNESS AMONG 

DOCTORS AND NURSES IN TURKEY

Kirci Ercan Seda,1 Delba Hakan Dursun2

1 University of Health Sciences, Konya Training and Research Hospital, Psychiatry Clinic, Konya, Turkey 
2 University of Health Sciences Izmir Bozyaka Training and Research Hospital, Psychiatry Clinic,  Izmir, Turkey

Primljen/Received 02. 12. 2020. god. 	 Prihvaćen/Accepted 20. 06. 2021. god.



124	 Ercan Kirci Seda, Delibas Hakan Dursun	

stigmatization attitude researches on mental illnesses 
in healthcare professionals in our country have been 
conducted in a single center, and the sample numbers 
are relatively low (9, 11, 20). 

Healthcare professionals thoughts, speech styles, 
language use, and forms of expression about individuals 
with mental illnesses are important when reflecting their 
attitudes and behaviors towards these patients (20, 21). 
Studies suggest that healthcare professionals should be 
more attentive in paying attention to the words they 
choose, how and for what purpose psychiatric diagno-
ses are used (22). The awareness of healthcare profes-
sionals has to be increased in terms of not using mental 
illness diagnoses in a stigmatizing manner (20, 22).

This study aims to research the stigmatizing at-
titudes and language usage of MHCPs and compare 
them with healthcare professionals working outside 
the mental health field. Our first assumption is that 
MHCPs have a more positive attitude and use stigma-
tizing words less than other healthcare professionals 
(OHCPs). The second is that physicians have more 
positive attitudes than nurses and use stigmatizing 
words less.

MATERIAL AND METHODS

The research was conducted between 01.02.2019-
01.05.2019 by delivering questionnaires and scales 
(Google forms) to the healthcare professional groups via 
the Internet (social media, professional e-mail groups, 
etc.). The research questionnaires and scales were pre-
pared in a way that the participants could only partici-
pate once and send after replying all questions without 
leaving them blank. After their informed consent was 
obtained, the participants were provided to fill in anon-
ymously and without time restrictions. All physicians 
and nurses who answered all the questions in different 
parts of Turkey were included in the study. Healthcare 
professionals working in the field of mental health for 
less than a year were excluded. The study was approved 
by the Ethical Committee of the Izmir Bozyaka Train-
ing and Research Hospital (Approval no 2019/11).

Measures

Sociodemographic data form: The form requested 
the sociodemographic and professional information of 
the participants. One question asked the participants if 
any mental disease or disorder was used in a way that 
was mocking or humiliating by them. The words in the 
question were inspired by the same words used in a 
similar study before, and the total score was calculated 
by accepting each word as a score (20).

Attitudes Towards Mentally Ills Scale (ATMIS): 
It was developed to provide information about the ap-

plicability of the treatment approach in the community. 
It begins with an exemplary case (vignette) that fillers 
should consider in responding to attitude items. It is a 
5-point Likert-type scale consisting of 22 items, and 
its validity and reliability study has been performed. 
Also, the scale has two subscale scores, namely short-
term relationship and long-term relationship (23). The 
overall high score indicates a positive attitude.

Statistical analysis
All data were analyzed with SPSS 21 statisti-

cal software. Data are mean, standard deviation, and 
percentage distributions, as well as descriptive statis-
tical methods; Among the parametric tests, Student’s 
t-test was compared to categorical variables using the 
chi-square test. The statistical value of p < 0.05 was 
considered significant. One-way analysis of variance 
was performed to test whether more than two indepen-
dent groups differ significantly in terms of mean scale 
scores. Cohen’s d value was found to be 1.00 when 
the type 1 error of the study was accepted as .05 and 
post hoc power analysis was performed with the scale 
means and standard deviations of the groups. This val-
ue showed that the number of samples and statistical 
results of the research were of beneficial impact (24).

RESULTS 

A total of 722 healthcare professionals participat-
ed in the study. 282 (39.1%) were adult psychiatrists, 
106 (14.7%) were child psychiatrists, 112 (%15.5) 
were mental health nurses, 188 (26%) were other 
healthcare physicians (specialists in other fields, gen-
eral practitioners), and 34 (%4.7) were other health-
care nurses. The details of the sociodemographic 
data and the number of professionals in occupation-
al groups are in Table 1. The data of the participants 
were divided into two groups as mental healthcare 
professionals (MHCPs) and other fields’ healthcare 
professionals (OHCPs). The professionals in the field 
of mental health like psychiatrists, child psychiatrists, 
and psychiatric nurses constituted MHCPs group (n = 
500, 69.3%); specialist doctors (e.g. general surgeons, 
cardiologists, etc.) and nurses working outside the 
mental health field and general practitioners constitut-
ed OHCPs group (n = 222, 30.7%). There was no sta-
tistically significant difference between the two groups 
except for gender (p = .004).

A comparison of the stigmatization attitude scores 
of the healthcare professionals and the number of stig-
matizing words used is given in Table 2. The long-term 
relationship mean score was lower in the whole sam-
ple than the short-term relationship mean score. Ac-
cording to the status of working in mental health, when 
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the groups were compared in terms of the number of 
stigmatizing words they used, there was no difference 
between them (p = .394). Top three most common used 
stigmatizing words by MHCPs were Antisocial (n = 
215, 61.8%), Border (n = 164, 47.1%), Narcissistic (n 
= 129, 37.1%); by OHCPs were Obsessive (n = 144, 
48.8%), Antisocial (n = 124, 42%), Psychopath (n = 
114, 38.6%). Distributions of stigmatizing words used 
by groups are given in Figures 1 and 2.

All samples were divided into four groups accord-
ing to their professions and were compared in terms 
of ATMIS total attitude score and the number of stig-
matizing words used. ATMIS’s total attitude score of 
mental health physicians and mental health nurses was 
higher than the other two groups (p = .000). Among 
the occupational groups, the number of stigmatizing 
words used by the physicians was higher than the nurs-
es (Table 3).

Table 1. Sociodemographic data and occupations of health care professionals

MHCP 
(n = 500) 

(Mean ± SD)

OHCP 
(n = 222) 

(Mean ± SD)
t/X2 P

Age (year) 42.16 ± 11.7 42.52 ± 12.09 -0.37 .707
Education (year) 16.99 ± 3.83 17.23 ± 3.82 -0.79 .425

Number (%) Number (%)
Gender
     Female 367 (73.4 %) 185 (83.3%) 8.42 .004
     Male 133 (26.6%) 37 (16.7%)
Occupation
Mental 
Healthcare 
Physician

388 (53.7%)

Mental 
Healthcare 
Nurse

112 (15.5%)

Other 
Healthcare 
Physician

188 (26%)

Other 
Healthcare 
Nurse

34 (4.7%)

MHCP: Mental health care professionals, n:number of subjects, OHCP: Health care professionals working outside the mental 
health field, SD: Standard Deviation, p < .05 is statistically significant.

Table 2. Comparison of the stigmatization attitude scores of the health care professionals 
and the number of stigmatizing words used

MHCP 
(n = 500) 

(Mean ± SS)

OHCP 
(n = 222) 

(Mean ± SS)
z/t P

Short Term 
Relationship 43.40 ± 6.47 38.08 ± 6.92 2.86 .005

Long Term 
Relationship 34.22 ± 7.38 29.26 ± 7.625 .33 .000

ATMIS Total 
Score 77.62 ± 12.66 67.33 ± 13.46 9.87 .000

Number of 
Words Used* 4.25 ± 3.11 1.31 ± .462 -0.85 .394

MHCP: Mental healthcare professionals, n: number of subjects, OHCP: Healthcare professionals working outside the mental 
health field, SD: Standart Deviation, p < .05 is statistically significant.
* Participants were asked to mark the terms determined by researchers for condescending, humiliatingand / or mocking purposes 
for individuals who do not have mental disorders. Each term is accepted as 1 point and the total score is calculated.



126	 Ercan Kirci Seda, Delibas Hakan Dursun	

Table 3. Comparison of health care professionals in terms of total scores of ATMIS 
and the number of stigmatizing words used by occupational groups

OCCUPATION N X SD F P
Relationship 

Between 
Groups

ATMIS Total 
Score A 388 43.69 6.241 34.55 .0000 A = B > C = D

B 112 42.20 7.174
C 188 38.23 6.890
D 34 37.24 7.144

Number of 
Stigmatizing 

Words
A 388 4.40 3.022 7.70 .000 A = C > B = D

B 112 3.32 2.918
C 188 4.76 3.290
D 34 2.85 2.862

A: Adult and child-adolescent psychiatrists, ATMIS: Attitudes Towards Mentally Ills Scale, B: Nurses working in the mental 
health field, C: Physicians working outside the mental health field, D: Nurses working outside the mental health field. F: Anova 
test value, n: number of subjects, SD: Standart Deviation, p < .05 is statistically significant

Figure 1. Rates of mental health terms used 
for stigmatizing purposes by mental health care 

professionals

Figure 2. Rates of mental health terms used 
for stigmatizing purposes by other health care 

professionalstically significant
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DISCUSSION

This study shows that physicians and nurses 
working in mental health have more positive attitudes 
than those working in other health fields, while the 
number of stigmatizing words used by the physicians 
is higher than in nurses. MHCPs stigmatize individu-
als with mental illness less frequently (19, 25, 26, 27). 
So the conclusion is that spending more time with peo-
ple with mental illness, having direct experience with 
them, and having experienced the disorder itself may 
be related to a positive attitude (25, 28, 29). Grana-
dos-Gámez et al. explained that personal contact with 
patients with mental illness works as a good starting 
point in forming less-stigmatizing attitudes toward 
mental illness (29). The results of our study support 
the studies reporting that there are less stigmatizing 
attitudes among healthcare professionals who are in 
close contact with mental illnesses. However, other 
studies are reporting that close contact or being edu-
cated on this issue increases the stigmatizing attitude 
(30, 31). For example, nurses working in psychiatry 
clinics had a more social distance to schizophrenia pa-
tients than nurses working in other clinics (31). The 
reasons such as a lack of adequate training regarding 
treatment and identification of mental disorders, not 
knowing how to approach individuals with mental ill-
ness, having no interaction with these patients, the ef-
fects of stigmatization on the healthcare professional, 
patient and patient’s relative, different qualifications 
of their working conditions may cause this negative 
attitude (19). Reports show that some stereotypical be-
liefs formed in healthcare professionals are similar to 
the ones in society. The misconception that individuals 
with mental illness are dangerous, unpredictable, vio-
lent, and strange are based on the media and historical 
misrepresentation and causes fear (8).

The belief that the cause of these illnesses are fac-
tors such as moral weakness, character, or willpow-
er; laziness; malingering; lack of discipline, or lack 
of self-control can lead to hostility and accusation of 
healthcare professionals (8). Results might differ be-
cause of using different scales and because of diverse 
demographic characteristics. Another reason for these 
different results related to the relationship between 
stigma and close contact may also have potential im-
plications for the desire for social acceptance (32). Par-
ticipants may have answered the research questions in 
a socially acceptable way, especially considering that 
the issue of stigmatization is being researched. To re-
duce the effect of this confounding factor, we have en-
sured that our study was asked to answer anonymous.

Another result of our research is that MHCPs 
show more positive attitudes than OHCPs in terms of 

both the short-term relationship sub-dimension (situ-
ations that do not threaten the personal space of the 
respondent; shopping, traveling, etc. ) and long-term 
relationship sub-dimension (situations where there is a 
close social relationship; renting their home, working 
together in the same place, etc. ) scale scores of AT-
MIS. On the other hand, all healthcare professionals 
have a more negative attitude towards situations that 
require long-term and closer relationships than short-
term ones with individuals with mental illness. In terms 
of social distance, MHCPs tend to have both positive 
and negative attitudes according to different variables 
in many situations requiring both short and long-term 
relationships, and they are also a mixed group in terms 
of attitudes (6, 19, 25, 33, 34). It can be argued that at-
titudes of all health professionals are negatively affect-
ed for situations that require a longer-term relationship 
with individuals with mental illness. Our results are 
similar to the results of Chen et al.’s research, which 
examines the attitudes of staff working in a psychiatric 
hospital towards people with mental illness and report-
ed that they had less positive attitudes in a long-term 
relationship (35). Understandably, the participants be-
have more conservatively in this regard, as long-term 
situations requiring close relationships may depend on 
many factors, but it can be considered a situation with 
negative consequences. However, the strategy of using 
MHCPs as role models or opinion leaders in anti-stig-
matizing campaigns will not be achieved without no-
ticing and reducing their stigmatizing actions in their 
daily life (27). MHCPs should be aware that their atti-
tudes are negative for long-term relationships towards 
people with mental illness, and should improve their 
knowledge about discrimination against them.

Considering that the language used has the pow-
er to shape the way people think, feel and act against 
each other, the role of non-discriminatory language 
use in combating stigmatization becomes crucial (36). 
Reports show that using language that emphasizes the 
individual instead of the disease (for example, “per-
son with schizophrenia” instead of “schizophrenic”) 
should be supported, and the opposite causes more 
stigmatizing attitudes and perceptions (36, 37). In our 
study, although the stigmatizing attitude scores were 
more positive, there was no difference between the 
MHCPs and OHCPs in terms of the number of stig-
matizing words. This may be related to MHCPs use of 
psychiatric diagnoses as stigmatizing as OHCPs. Sim-
ilar to the result of a single-center study in our country, 
our study shows that MHCPs use stigmatizing words 
mostly about personality traits and disorders (20). Per-
sonality disorders are labeled as “incurable, manipula-
tive, trying to attract attention” by healthcare profes-
sionals. It is one of the potential stigmas among mental 
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disorders and the use of these words with stigmatizing 
purposes may cause negative effects in terms of treat-
ment results (38, 39). When comparing occupational 
groups (physicians and nurses) in terms of the number 
of words used for stigmatizing purposes, physicians 
used more words than nurses.

We have not found a similar result in the literature 
on stigmatizing language use. In addition, this result 
is in contradiction with the studies reporting that the 
stigmatizing attitude decreases as the level of educa-
tion increases (17). This may be because the number 
of terms that physicians know is higher than nurses 
and that they label the patient groups that they find 
challenging in their professional practices. There is al-
so the possibility that the number of words used in a 
stigmatizing form doesn’t necessarily mean more stig-
matizing attitudes.

Strengths and Limitations 

There are some limitations to our study. Since 
there is no valid and reliable scale to measure the use 
of stigmatizing language, a questionnaire about the 
use of stigmatizing language for mental illness was 
made for our study. In addition, because our study is 
cross-sectional, the direction of cause and effect rela-
tionships can not be confirmed. On the other hand, pro-
fessionals who have chosen to participate in this study 
may be more sensitive and knowledgeable about stig-
matization. In our sample, the fact that those working 
in mental health and those working in other fields are 
not similar in terms of gender may also have affected 
our results. There are inconsistent results in studies re-
garding the effect of gender on stigmatizing attitudes. 
There are studies suggesting that gender may affect 
attitudes towards individuals with mental disorders, as 
well as studies suggesting the contrary (9, 32, 39, 40). 
Another limitation is that other healthcare profession-
als are compared with mental healthcare professionals 
as a collective group, and they have not been evaluat-
ed separately as subgroups according to the branches 
they work in. In future studies, we suggest examining 
the differences between healthcare professionals’ use 
of language and their attitudes towards patients with 
mental illness, considering the branches they work in. 
Despite all these limitations, we hope our study will 
contribute to the literature because of investigating the 

stigmatizing attitudes of many healthcare profession-
als from many different centers according to similar 
studies conducted in our country before.

CONCLUSION 
Although MHCPs have more positive attitudes 

against individuals with mental illness than OHCPs, 
this difference decreases when stigmatizing word us-
age and long-term relationship are evaluated. Negative 
attitudes should be reduced by providing anti-stigma-
tization training to healthcare professionals both at the 
beginning of their careers and in-service even though 
it might be difficult because of professionals’ time 
constraints and different priorities. All healthcare pro-
fessionals must be aware of their stigmatizing attitude 
and its consequences on the life of mentally ill indi-
viduals. We recommend creating regulations, which 
will enable healthcare professionals can be more ex-
posed to these patients in both their education and 
work, as well as going through theoretical training on 
mental illnesses. An important part of fighting stigma 
is avoiding using stigmatizing language and expres-
sions towards people with mental illnesses and stop 
using psychiatric diagnoses in derogatory meanings. 
All healthcare professionals need to be aware of the 
language and terms they use. Current anecdotal evi-
dence for such processes suggests further study about 
interventions to decrease stigma in this area is needed.
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Sažetak

STIGMATIZIRANJE DUŠEVNIH BOLESTI I KORIŠĆENJE JEZIKA 
KOJI PODRŽAVA TU VRSTU STIGME MEĐU LEKARIMA 

I MEDICINSKIM SESTRAMA U TURSKOJ
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Uvod: Opšte je poznato da se individue sa men-
talim bolestima suočavaju sa negativnim posledicama 
društvene stigmatizacije. Takođe su posebno osetljivi 
na ponašanje zdravstvenih radnika. Ova studija ima za 
cilj da ispita stigmatizirajuće stavove i upotrebu jezi-
ka stručnjaka za mentalno zdravlje i da ih uporedi sa 
stručnjacima koji to nisu.

Material i metode: Od ukupno 722 zdravstvena 
radnika zatraženo je da popune obrazac sa podacima o 
sociodemografskim karakteristikama, upitnik koji uklju-
čuje spisak stigmatizirajućih reči za mentalne bolesti i 
skalu stavova prema mentalnim bolestima (ATMIS).

Rezultati: Istraživanja pokazuju da stručnjaci za 
mentalno zdravlje imaju manje stigmatizirajuće stavo-
ve u poređenju sa drugim zdravstvenim radnicima (p = 
.000). Međutim, utvrđeno je da nema razlike u pogle-

du broja stigmatizirajućih reči koje koriste obe grupe, 
a najčešće korišćeni psihijatrijski dijagnostički izrazi sa 
svrhom stigmatizacije su poremećaji ličnosti. Broj stig-
matizujućih reči koje koriste lekari veći je od medicin-
skih sestara (p = .000). Stručnjaci za mentalno zdravlje 
imaju pozitivnije stavove i na skali kratkoročnih i dugo-
ročnih odnosa. Obe grupe pokazuju da je srednja ocena 
niža u dugoročnim nego u kratkoročnim odnosima.

Zaključak: Rad u oblasti mentalnog zdravlja ne 
dovodi do pozitivnih promena u smislu upotrebe jezi-
ka u svrhe stigmatizacije i smanjenja stigmatizijućih 
stavova u dugotrajnoj vezi sa pojedincima sa mental-
nim bolestima. Preporučuje se povećanje svesti lekara 
o upotrebi stigmatizirajućeg jezika. 

Ključne reči: Stigmatizacija, stavovi, lekar, medi-
cinska sestra, mentalne bolesti, jezik.
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Abstract: Aim: This study aims to investigate 
whether there was a change in the number of elective 
surgical procedures and outpatient presentations be-
tween the first and second episodes of COVID-19 in a 
tertiary center in Turkey.

Methods: This retrospective study included data 
concerning patients presenting to the outpatient and 
emergency departments of orthopedics and vascular 
surgery and undergoing surgery in these departments 
during the first (March-April, 2020) and the second 
episodes (November-December, 2020) of COVID-19 
in a tertiary center in Turkey.

Results: When the procedures related to ortho-
pedics and traumatology were examined, compared 
to 2019,the total number of examinations, emergency 
patients, surgeries, total knee replacement, total hip 
replacement decreased in 2020, it was seen that the 
numbers of lower extremity fracture and lower limb 
amputation increased (both in March-April and No-
vember-December periods). When lower extremity 
vascular procedures were analyzed, we found that the 
number of all procedures decreased in 2020 compared 
to 2019 (both in March-April and November-Decem-
ber periods).

Conclusion: Our findings show there was a slight 
increase in admissions to outpatient and emergency 
departments of orthopedics and vascular surgery de-
partment as well as the number of surgical procedures 
performed during the second episode of the COVID-19 
outbreak compared to the first episode. However, both 
outpatient and emergency department admissions 
were lower than that of the pre-COVID era, as well as 
the number of surgical procedures.

Keywords: orthopedic procedures, SARS-CoV-2, 
vascular surgical procedures.

INTRODUCTION

The first cases of severe pneumonia with unknown 
etiology were seen in Wuhan, China, at the end of 2019 
(1). Fever, shortness of breath, sore throat, and cough 
were the initial symptoms (2). Chinese Center for Dis-
ease Control and Prevention (CDC) identified a novel 
coronavirus from the throat swab sample from a patient 
presenting with these symptoms. World Health Orga-
nization (WHO) further named the novel coronavirus 
as 2019nCoV (3). The International Committee on 
Taxonomy of Viruses renamed the virus a severe acute 
respiratory syndrome coronavirus-2(SARS-CoV-2) 
by February 2020 (4). The epidemic disease caused 
by SARS-CoV-2 was further announced by WHO as 
coronavirus disease 2019 (COVID-19). COVID-19 
was qualified as a pandemic by the World Health Or-
ganization (WHO) on March 11, 2020 (5). 

By the end of February 2021, about 10 million 
people have been infected by SARS-CoV-2. Approxi-
mately 2.3 million deaths were caused by COVID-19 
globally (6). The initial phase of COVID-19 pandemics 
was associated with a stunning healthcare network due 
to the excessive burden on emergency departments and 
intensive care units. Almost all countries worldwide 
declared a state of alarm against the increasing number 
of COVID-19 cases to reduce the heavy burden on the 
healthcare system. Elective interventional and surgi-
cal procedures were also postponed due to the burden 
on the healthcare systems loaded by COVID-19 cases 
(7). People’s fear of being infected by SARS-CoV-2, 
with no reliable treatment provided at the initial phase 
of the pandemic, restricted individuals seeking medi-
cal care for their acute or chronic diseases other than 
COVID-19. Several reports have shown a significant 
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decline in the number of individuals presenting to the 
emergency department even with symptoms of poten-
tially life-threatening conditions such as acute coro-
nary syndromes compared to the pre-pandemics era 
(8). During the COVID-19 pandemic, governments 
re-organized healthcare systems according to accu-
mulating evidence concerning the spread and treat-
ment of the COVID-19. There was a relative decline 
in COVID-19 cases in Turkey by June 2020. A grad-
ual loosening in social restriction measurements was 
then carried out. However, the second episode of the 
COVID-19 outbreak was observed again between No-
vember and December 2020 (9). Although there was 
a significant decline in the numbers of elective surgi-
cal procedures and outpatient presentations in the first 
episode of COVID-19, whether there was a different 
trend in this second episode of COVID-19 in Turkey 
is unknown.

This study aimed to investigate whether there was 
a change in the number of elective surgical procedures 
and outpatient presentations between the first and sec-
ond episode of COVID-19 in a tertiary center in Turkey.

MATERIALS AND METHODS
Study setting and design

This retrospective study included data concerning 
the patients presenting to outpatient and emergency 
departments of orthopedics and vascular surgery and 
undergoing surgery in these departments in the first 
(March-April, 2020) and second episodes (Novem-
ber-December, 2020) of COVID-19 in a tertiary center 
in Turkey.

Methods
All patients scheduled for surgery at the aforemen-

tioned departments underwent PCR tests for COVID-19, 
and those with positive PCR test results were excluded. 
Written informed consent was obtained from all sub-

jects. Ethical approval for the study was obtained from 
Ordu University Clinical Research Ethics Committee ( 
No 2021/72). The study was conducted in accordance 
with the Helsinki declaration. Statistical data, concern-
ing the outpatient presentation and surgical procedures 
performed in orthopedics and vascular surgery depart-
ments at the same time intervals of 2019, were retrieved 
from the institutional digital database.

The primary outcome measure of this study was 
the difference in the outpatient presentation numbers 
and the number of the surgical procedures performed 
at orthopedics and vascular surgery departments fol-
lowing the COVID 19 outbreak. The secondary out-
come measure was the difference in the outpatient pre-
sentation numbers and the number of the surgical pro-
cedures performed at orthopedics and vascular surgery 
departments between the first and the second episode 
of the COVID-19 outbreak in Turkey.

Statistical analysis

All analyses were performed on SPSS v21 (SPSS 
Inc., Chicago, IL, USA). Data are given as frequency 
(percentage) for categorical variables.

RESULTS

When the procedures related to orthopedics and 
traumatology are examined, compared to 2019, while 
the total number of examinations, emergency patients, 
surgeries, total knee replacement, total hip replace-
ment decreased in 2020, it was seen that the numbers 
of lower extremity fracture and lower limb amputation 
increased (both in March-April and November-De-
cember periods) (Table 1).

When lower extremity vascular procedures were 
analyzed, we found that the number of all procedures 
decreased in 2020 compared to 2019 (both in March-
April and November-December periods) (Table 2).

Table 1. Distribution of orthopedics and traumatology examinations and surgeries according to the period

Period
March – April November – December

Total number of examinations 4191/1741 6318/2249
Total number of emergency patients 35/13 36/16
Total number of surgeries 251/130 252/145
Type of surgery
Total knee replacement 68/9 48/16
Total hip replacement 11/1 12/5
Lower extremity fracture 19/34 41/50
Lower limb amputation 6/10 3/8

Data are given as frequency (2019/2020).
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Our findings show that the COVID-19 outbreak 
can be associated with a decline in presentations in the 
emergency department and outpatient clinics of ortho-
pedics and vascular surgery. An increase in the number 
of patients, presenting to the emergency department 
and outpatient clinics of orthopedics and vascular sur-

gery, was observed from the first to the second episode 
of the COVID-19 outbreak; however, it was still lower 
than that of the same period of 2019 (Figure 1 and 2).

The number of patients undergoing intervention 
or surgery for deep vein thrombosis, varicose veins, 
or lower extremity arterial disease (femoropopliteal 

Table 2. Distribution of lower extremity vascular examinations and surgeries according to the period

Period
March – April November – December

Total number of examinations 811/104 641/310
Total number of emergency patients 16/2 11/6
Type of surgery
Deep vein thrombosis 7/0 12/4
Varicosis 72/0 60/0
Embolectomy 4/1 3/2
Fem-Pop bypass 8/0 9/1
Extra-anatomic bypass 1/0 2/0
Endovascular therapy 28/0 32/5

Data are given as frequency (2019/2020).

Figure 1. The change in the number of admissions 
to the outpatient clinic of orthopedics and vascular 

surgery before and after the first and the second 
episodes of the COVID-19

Figure 2. The change in the number of admissions to 
the emergency department for musculoskeletal and 

vascular causes before and after the first 
and the second episodes of the COVID-19

Figure 3. (a)The change in the number of 
interventional and surgical procedures performed 
by vascular surgery departments before and after 

the first and the second episodes of the COVID-19. 
(b)The change in the number of interventional 

and surgical procedures performed by orthopedics 
departments before and after the first and the second 

episodes of the COVID-19
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bypass, endovascular treatment) demonstrated a steep 
decline following the COVID-19 outbreak, although a 
slight increase was observed from the first to the sec-
ond episode. However, the number of patients under-
going interventions for the aforementioned conditions 
was still lower at the second episode of COVID-19 
compared to the same period of 2019 (Figure 3).

A similar trend was observed in orthopedics sur-
gery. The number of patients undergoing total knee 
and hip replacement and lower extremity amputation 
demonstrated a steep decline following the COVID-19 
outbreak, although a slight increase was observed from 
the first to the second episode. As an interesting find-
ing, the number of patients presenting with lower ex-
tremity fractures increased following the COVID-19 
outbreak, and this increase continued at the second ep-
isode of the COVID-19 outbreak (Figure 3).

DISCUSSION

Findings show that the number of patients admit-
ted to the emergency department and outpatient clinic 
on our institute for vascular surgery and orthopedics 
in the COVID-19 era was lower compared to the same 
interval of last year. However, there was a slight in-
crease in presentations to the emergency department 
and outpatient clinic of orthopedics and vascular sur-
gery departments from the first to the second episode 
of the COVID-19 outbreak. Our findings also show 
that the number of patients presenting for surgical 
and interventional procedures to the orthopedics and 
vascular surgery departments demonstrated a steep 
decline following the COVID-19 outbreak. Howev-
er, a slight increase was observed from the first to the 
second episode. Nevertheless, the number of patients 
undergoing surgical procedures in orthopedics and 
vascular surgery departments in the second episode of 
the COVID-19 outbreak was still lower than that of the 
same period of 2019.

The COVID-19 outbreak led to significant chang-
es in health policies and influenced the public to seek 
medical help even for acute life-threatening condi-
tions. Previous data from France, Spain, Austria, and 
United States have shown that admissions for acute 
coronary syndromes and the number of emergency 
cardiac interventions demonstrated a significant de-
cline following the emergence of the COVID-19 out-
break (10-13). A recent study from Turkey has shown 
a similar decline in the number of patients admitted to 
the emergency department with cardiovascular symp-
toms, acute heart failure, acute coronary syndrome, 
STEMI, and in diagnostic angiographies, peripheral 
endovascular interventions, and cardiac surgeries (8). 
This was somewhat explained by the strict contain-

ment measures that made individuals hesitate to admit 
to hospitals to prevent being infected by the SARS-
CoV-2. The declaration of the state of alarm by many 
countries and related containment measures with the 
public-health messages have resulted in self-censor-
ship to prevent possible contamination in hospitals 
(14). However, the acute burden on the healthcare sys-
tem resulting from high numbers of COVID-19 admis-
sions led to a change in the structure of the healthcare 
organization in hospitals. Many outpatient clinics and 
ICU units were reserved for diagnosing and managing 
COVID-19 patients (15, 16). However, this further led 
to collateral damage which could be described as the 
increase in comorbidities and deaths caused by severe 
medical conditions that require hospital admission and 
emergent intervention.

Studies have been conducted to examine the num-
ber of hospital admissions during the early period of 
the COVID-19 pandemic. A study conducted in a uni-
versity hospital emergency in Turkey determined there 
was a decrease in the rate of total admissions to the 
emergency department (from 49.9% to 33.2%) in April 
compared to March when the first case was announced 
(17). The results of the studies evaluating the decrease 
in the number of hospital admissions compared to the 
previous year in the first periods of the COVID-19 
pandemic were as follows, 42% decrease in the USA 
between March 29 and April 25, 2020 (18), 50% de-
crease in the UK between March 2 and May 3 (19), 
47% decrease in France between March 23-April 5 
(20). Similarly, in studies conducted in many countries 
in the later stages of the pandemic, it was reported that 
there was a significant decrease in hospital admissions 
(21, 22, 23). The results of our study were similar to 
the hospital admissions trend in different countries.

Several vascular and orthopedics conditions re-
quire surgical or interventional procedures for man-
agement. These include lower extremity fractures, 
lower extremity amputations, deep vein thrombosis 
that requires pharmaco-mechanical treatment, and 
lower extremity arterial disease which should be 
managed by femoropopliteal bypass and endovascu-
lar strategies (24, 25, 26). This study showed that the 
COVID-19 outbreak has led to increased admissions 
for bone fractures and amputation. The common belief 
was that the number of procedures has increased be-
cause patients with peripheral artery disease cannot be 
fully treated with medical or therapeutic intervention 
during the pandemic period.

By the course of the COVID-19 pandemics, the 
containment measures and the state of alarm brought 
favorable results indicated by the reduced number of 
admissions for COVID-19 (27-30). In addition, the 
collateral damage and the increased morbidity and 
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mortality resulting from other critical medical con-
ditions led to a change in health policies (31-34). 
Individuals with symptoms of critical medical condi-
tions were then encouraged to present in emergency 
departments for seeking medical help. However, the 
second episode of the COVID-19 outbreak occurred 
between November and December 2020. Our findings 
show that public experience derived from the first ep-
isode and establishment of preventative measures led 
to more outpatient clinic and emergency department 
admissions during the second episode. However, the 
number of patients in outpatient clinics and emergency 
departments, as well as the interventional and surgi-
cal procedures performed during the second episode 
of the COVID-19, were still lower than that last year. 
This may still lead to an increase in morbidity and 
mortality from serious clinical conditions other than 
COVID-19. Given that an integrated healthcare sys-
tem should not only focus on the COVID-19 outbreak 
but also consider the consequences of other serious 
clinical conditions, the healthcare system should seek 
ways to manage acute musculoskeletal and vascular 
disorders, which may potentially be lethal, during pan-
demics.

CONCLUSION
Our findings show a slight increase in admissions 

to outpatient and emergency departments of ortho-
pedics and vascular surgery department along with 
surgical procedures performed by these disciplines 
during the second episode of the COVID-19 outbreak 
compared to the first episode. That said, outpatient and 
emergency department admissions and the number of 
surgical procedures were still lower than in the pre-
COVID era. The healthcare system should focus on 
finding ways to manage serious clinical conditions 
other than COVID-19 to reduce the morbidity and 
mortality resulting from these conditions.
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PROBLEMI DONJIH EKSTREMITETA I HIRURŠKI ZAHVATI 
POVEZANI SA NJIMA PRE I TOKOM PANDEMIJE COVID-19 

U TERCIJARNOJ ZDRAVSTVENOJ USTANOVI
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Cilj: Ova studija ima za cilj da istraži da li je do-
šlo do promene u broju elektivnih hirurških zahvata 
i ambulantnih pregleda između prve i druge epizode ​​
COVID-19 u tercijarnom centru u Turskoj.

Metode: Ova retrospektivna studija obuhvatila je 
podatke o pacijentima koji su se javljali ambulantno i 
na odeljenja urgentne ortopedije i vaskularne hirurgije 
i bili operisani na tim odeljenjima tokom prve (mart-
-april 2020.) i druge epizode ​​(novembar-decembar 
2020.) COVID-a -19 u tercijarnom centru u Turskoj.

Rezultati: Kada su pregledani zahvati vezani za 
ortopediju i traumatologiju, u odnosu na 2019. godinu, 
ukupan broj pregleda, hitnih pacijenata, operacija, to-
talne zamene kolena, totalne zamene kuka se smanjio 
2020. godine, uočeno je da je broj preloma donjih ek-
stremiteta i amputacija donjih ekstremiteta povećan (i 

u periodu mart-april i u periodu novembar-decembar). 
Kada su analizirane vaskularne procedure donjih ek-
stremiteta, otkrili smo da se broj svih zahvata smanjio 
u 2020. u odnosu na 2019. (u periodu mart-april i no-
vembar-decembar).

Zaključak: Naši nalazi pokazuju da je došlo do 
blagog povećanja ambulantnih pregleda i prijema na 
odeljenja urgentne ortopedije i vaskularne hirurgije, 
kao i broja hirurških zahvata obavljenih tokom druge 
epizode ​​izbijanja KOVID-19 u odnosu na prvu epizo-
du. Međutim, broj ambulantnih i hitnih prijema bio je 
manji nego u doba pre KOVID-a, kao i broj hirurških 
zahvata.

Ključne reči: ortopedski zahvati, SARS-CoV-2, 
vaskularni hirurški zahvati.
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Abstract: Introduction: An increase in diabetes 
mellitus (DM) causes different complaints and con-
cerns. This retrospective cross-sectional study aimed 
to test fasting blood glucose (FBG) levels in patients 
presenting with erectile dysfunction (ED).

Materials and Methods: The patients included 
in the study were divided into two groups. Test group 
X consisted of 92 male patients who were referred to 
the urology outpatient clinic with the complaint of ED 
and did not have a previous DM history. Control group 
Y was formed with the same number of patients who 
applied to the internal medicine outpatient clinic for 
other complaints. 

Results: The mean FBG levels were 133.7 ± 77.3 
mg/dL in the group with ED and 102.7 ± 24.3 mg/dL 
in the control group. There was a significant correla-
tion between the two groups in impaired fasting glu-
cose (IFG) values (p < 0.05).

Conclusion: Therefore, the measurement of fast-
ing blood sugar is an essential diagnostic step in eval-
uating patients with ED.

Keywords: fasting blood glucose, erectile dys-
function, diabetes mellitus.

INTRODUCTION
Erectile dysfunction (ED-impotence) is the ina-

bility to achieve or maintain an adequate erection for 
satisfactory sexual performance (1). ED is a common 
condition since 22% of men in the United States expe-
rience it and will affect 322 million males worldwide 
by 2025 (2). The general belief is that 50% of men 
older than 40 years have ED (1), which impairs the 
quality of life to a great extent (3).

The emergence of clinical signs of ED is quite 
complicated. The causes can be roughly classified as 
organic, psychological, and mixed. ED occurs due to 

any ailments during physiological processes, such as 
the central nervous system, peripheral nervous system, 
hormonal system, and vascular systems. The most 
crucial cause is vasculogenic etiology. Some genetic 
factors also play the same role (4). The incidence of 
ED increases with age, similar to the increase in other 
age-related diseases (coronary artery disease, hyper-
tension, diabetes). Among these, diabetes mellitus 
(DM) is the most common risk factor for ED. ED has 
been reported 4.2 times more in diabetic patients than 
in the non-diabetic population. In patients with ED, the 
rate of hypertension was found to be 60%, hypercho-
lesterolemia 40%, coronary artery disease 20%, DM 
11%, and depression 68% (5).

DM is a known cause of ED. Many systematic re-
views and meta-analyses have revealed that ED prev-
alence in type 1 diabetes is 37.5% and 66.3% in type 
2 diabetes. The vascular and neurogenic mechanisms 
cause this disorder (6, 7).

Different diagnostic methods for diabetes are de-
fined by the World Health Organization (WHO) and 
the International Diabetes Federation (IDF), such as 
fasting blood glucose (FBG), oral glucose tolerance 
test (OGTT), second-hour plasma glucose (PG), he-
moglobin A1C, and random PG(8). Impaired Fasting 
Glucose (IFG) is not enough to identify individuals at 
risk in an easy way. IFG is a transition between normal 
glucose levels and impaired glucose tolerance (IGT) 
(8). Even this level of hyperglycemia is an increased 
risk factor for metabolic diseases.

This study aimed to determine fasting blood sugar 
levels in patients presented with ED for the first time.

Materials and Methods
The study was performed in an outpatient clinic 

from patients followed up between October 2017 and 
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December 2017. The patients included in the study 
were divided into two groups. Test group X consisted 
of 92 male patients who were referred to the urology 
outpatient clinic with the complaint of ED and no pre-
vious DM history. Control group Y was formed with 
the same number of patients applied to the internal 
medicine outpatient clinic for other complaints. We re-
corded the age, gender, and FBG levels of the patients. 
According to IDF 2015 data, those with FBG levels of 
100-125 mg/dL were considered as IFG and those with 
FBG levels of > 126 mg/dL as DM.

Statistical analyses were performed in the 
NCSS (Number Cruncher Statistical System) 2007 
(Kaysville, Utah, USA) program. We used descriptive 
statistical methods (frequency, percentage, mean, and 
standard deviation) to assess the data, and the relation-
ship between variables was assessed using Spearman’s 
rho correlation test. The significance level for all anal-
yses was selected as p < 0.05.

Ethics statement

Since our study is retrospectively conducted, we 
did not get informed consent forms from patients. Ap-
proval was obtained from the local ethics committee 
(approval#16867222/604.01.01) and conducted ac-
cording to the Helsinki Declaration and Good Clinical 
Practices guideline.

Name of the institution where the work was done:
• Department of Internal Medicine, Health Science 

University Sancaktepe Sehit Profesor İlhan Varank 
Training and Research Hospital, Istanbul, Turkey.

RESULTS

A total of 184 subjects were included in the study 
by a systematic random sampling method. All patients 
were male. The mean age was 45.78 ± 10.3 years in 
both groups (Table 1). The mean FBG levels were 
133.7 ± 77.3 mg/dL in the group with ED and 102.7 ± 
24.3 mg/dL in the control group. There was a signifi-
cant correlation between the two groups in IFG values 
(p < 0.05) (Table 2).

DISCUSSION
DM is known to be in the etiology of ED. Pre-

vious studies demonstrated that ED might be among 
the first symptoms of coronary artery disease (9). We 
aimed to evaluate fasting blood glucose levels and 
their relation to ED presentation.

The risk of developing type 2 DM in the popula-
tion with IFG between 3 and 5 years is 51.3%, and this 
risk in the IFG and IGT population within five years 
is 33-36%. Prediabetes is seen in 25-62% of patients 
with idiopathic peripheral neuropathy. Neuropathy is 
seen in 13-21% of the population with impaired glu-
cose tolerance (10).

ED occurs as a consequence of the development 
of autonomic neuropathy in diabetic patients (11). 
Neuropathy presenting in IFG and early DM is similar. 
In IFG, neuropathy is observed in 30-50% of patients 
with IGT and about 40% of early diabetics, suggesting 
early neuropathy involvement. Between 25 and 62% 
of patients with idiopathic peripheral neuropathy are 
prediabetes. 13 to 21% of IGT patients also have neu-
ropathic findings, and 11 to 25% of patients with pre-
diabetes have peripheral neuropathy. Neuropathic pain 
has been reported in 13 to 21% of patients (12).

Patients with DM longer than ten years tend three 
times more likely to develop ED than those with a 
history of fewer than five years (13). There is also in-
creasing evidence that ED is associated with glycemic 
control. The mean FBG level measured was 133,7 ± 
77,3 mg/dL in the group of ED complaints and 102,7 ± 
24,3 mg/dL in the control group.

Variable No ED ED p
Fasting blood glucose 

(FBG) n1 (%) n2 (%)

p = 0.18 (> 0.05) 

p = 0.01 (< 0.05)

Normoglycemic 
(< 100mg/dL) 53 (28.8%) 41 (22.3%)

Impaired fasting 
glucose (IFG)

(100-126 mg/dL)
39 (21.1%) 51 (27.8%)

Total 92 92

Table 2. Fasting blood glucose levels

No ED ED
Age

Mean ± SD 45.65 ± 10.52 46.91 ± 10.31

Fasting blood 
glucose 
(FBG)

Mean ± SD

102.68 ± 24.26 133.65 ± 77.33

Table 1. Distribution of demographic characteristics
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ED occurs over time in more than 50% of IGT pa-
tients and 10-18% of the diabetic population. Metabolic 
tissue damage caused by hyperglycemia causes micro-
vascular complications (14, 15). Therefore, FBG should 
be investigated in men who have ED complaints (16). 
Other studies observed similar results. ED is associated 
not only with undiagnosed DM but also with IFG (17).

ED develops due to atherosclerosis and neuropath-
ic changes in the corporal erectile tissue due to changes, 
such as smooth muscle degeneration, endothelial cell 
dysfunction, and abnormal collagen deposition (17). 
Autonomic neuropathy causes impaired endotheli-
um-dependent and independent vasodilatation without 
clinical macrovascular symptoms. Undiagnosed auto-
nomic neuropathy increases the risk of ED in periph-
eral neuropathy. Blood flow becomes insufficient due 
to endothelial dysfunction and autonomic neuropathy 
(18). This condition is a critical marker for screening 
for silent coronary artery disease (CAD) (19).

IFG is only a clinical presumptive diagnosis, not 
a clinical entity. It must be followed up for the long 
term, and necessary precautions regarding DM should 
be taken. Available data suggest that there is a lower 
risk for progression of IFG to diabetes (15). This study 
observed that the IFG and IGT rates were higher in the 
patients with a complaint of ED. Our results were also 
similar to the previous studies in the literature (17, 20).

The study of Olafimihan et al. showed that IFG 
was statistically associated with ED (about 60% of this 
group had ED) (20). Other studies have reported sim-
ilar results in the literature (17). IFG is not a clinical 
entity; it is a risk category on early medical presenta-
tion of diabetes and cardiovascular diseases.

The impact of ED on social life is significant. The 
number of patients is low due to sexual taboos, espe-
cially in developing and underdeveloped countries. 

Only 10 percent of men between 18 and 60 in Turkey 
reach out to a doctor with ED complaints. In our study, 
the control group did not ask for help for this kind of 
complaint, so this rate is more than we found it.

In this study, the blood sugar level in the ED 
group was higher than in the control group. Early med-
ical presentations, such as IFG and ED, are risk factors 
for diabetes (21, 22).

These findings have crucial clinical implica-
tions for physicians. Asking questions that lead to the 
screening of these risk groups related to sexual health 
would make a change to prevent disease progression.

CONCLUSION

The first symptom in patients may be ED. There-
fore, measuring fasting blood glucose is an essential 
diagnostic step.

Abbreviation

DM — diabetes mellitus
FBG — fasting blood glucose
ED — erectile dysfunction
IFG — impaired fasting glucose
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Sažetak

NIVO GLUKOZE U KRVI KOD PACIJENATA SA EREKTILNOM DISFUNKCIJOM
Aysun Isiklar,1 Sibel Ocak Serin2
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Uvod: Porast dijabetesa (DM) izaziva različite 
žalbe i zabrinutosti. Ova retrospektivna studija preseka 
imala je za cilj ispitivanje nivoa glukoze u krvi natašte 
(FBG) kod pacijenata sa erektilnom disfunkcijom (ED).

Materijali i metode: Pacijenti uključeni u studiju 
bili su podeljeni u dve grupe. Grupu ispitanika, označe-
nu kao grupu X činilo je 92 pacijenta muškog pola koji 
su upućeni u urološku ambulantu sa tegobama vezanim 
za erektilnu disfunkciju ED bez anamnestičkih podata-
ka vezanih za dijabetes melitus. Kontrolna grupa Y je 

formirana sa istim brojem pacijenata koji su se obratili 
internističkoj ambulanti zbog drugih tegoba.

Rezultati: Prosečni nivoi FBG bili su 133,7 ± 77,3 
mg/dL u grupi sa ED i 102,7 ± 24,3 mg/dL u kontrolnoj 
grupi. Postojala je značajna korelacija između dve gru-
pe u oslabljenim vrednostima glukoze (IFG) (p < 0,05).

Zaključak: Merenje šećera u krvi natašte bitan 
dijagnostički korak u proceni pacijenata sa ED.

Ključne reči: glukoza u krvi natašte, erektilna 
disfunkcija, dijabetes melitus.
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Abstract: Objective: Appendiceal neoplasms are 
usually diagnosed incidentally after appendectomy for 
the treatment of acute appendicitis. This study aimed 
to present incidental malignancy cases that we detect-
ed retrospectively by examining our appendectomy 
results.

Materials and Methods: 6748 appendectomy 
cases performed in Van Research and Training Hos-
pital, Department of Surgery, Turkey, between Janu-
ary 2016 and January 2020, were retrospectively an-
alyzed. After histopathological analysis, 22 patients 
were found to have low-grade appendiceal mucinous 
neoplasia (LAMN) and appendiceal neuroendocrine 
tumors (NET). The complete data of the patients were 
recorded, including the demographic, laboratory, im-
aging, and histopathological data.

Results: The median age of 22 patients included 
in the study was 39 years (18-72 years), and 14 (63.6%) 
were women. Malignancy was suspected in only 4 
(18%) patients during exploration. Histologically, the 
tumor was located distally in 19 (83.4%) patients and 
was located at the base of the appendix in 3 patients. 
Histopathological analysis; resulted as grade 1 NET in 
15 patients, LAMN in 5 patients, grade 2 NET in 1 
patient, and mixed type (mucinous + neuroendocrine 
tumor) in 1 patient. The Median follow-up time was 
45.5 months (range: 26-53). During the follow-up, one 
of our patients who underwent right hemicolectomy 
due to the tumor at the surgical margin was diagnosed 
with pseudomyxoma peritonei.

Conclusion: Appendiceal neoplasms are often 
diagnosed in the results of postoperative pathological 
examinations. In patients with suspected malignancy 
during the perioperative examination, it is crucial to 
carefully examine intra-abdominal organs and avoid 
surgical margin positivity. Malignancy risks should 
always be kept in mind in non-routine appendix ap-
pearances.

Keywords: appendix, appendiceal, malignancy, 
tumor.

INTRODUCTION

Appendiceal neoplasms are usually seen after 
appendectomy for acute appendicitis (1). It is uncom-
mon to diagnose it before or during surgery. Although 
appendectomy for acute appendicitis is generally an 
adequate treatment for most of these neoplasms, sur-
geons cannot offer different surgical options without 
definitive pathological results (2). Depending on the 
histopathology, size, and surgical margin of the tumor, 
appendectomy or right hemicolectomy are surgical 
treatment options. Adenocarcinomas, mucinous neo-
plasms, and neuroendocrine tumors (NET) are types 
of primary appendix neoplasm histopathology. NET is 
the most common type of these neoplasms (3).

MATERIALS and METHODS

Between January 2016 and January 2020, 6748 
appendectomies were performed, with the diagnosis 
of acute appendicitis at Van Research and Training 
Hospital, Department of Surgery, Turkey. Patients 
who underwent appendectomy for a reason other 
than acute appendicitis were excluded from the study. 
These medical records were evaluated retrospective-
ly. After histopathological analysis of appendectomy 
specimens, 22 patients were found to have low-grade 
mucinous neoplasia and appendiceal neuroendocrine 
tumors. A retrospective database including gender, 
age, preoperative radiological diagnosis, symptom 
duration, intraoperative surgical findings, histopatho-
logical type of tumors, tumor grades, diameters, and 
localizations were obtained. All patients were invited 
to check the wound site at the postoperative 1st week 
and the pathology report on the 15th day. If the pre-
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malignant lesion was detected in the pathology report, 
the patient was called for a 1st and 6th months post-
operative control. Total colonoscopy was performed 
for suspected synchronous colorectal cancers in cases 
with appendiceal neoplasia.

Statistical analyzes

All statistical analyzes were performed using SPSS 
software version 22 for Windows (SPSS Inc., Chicago, 
IL, USA), and the results were considered statistical-
ly significant if P < 0.05. Continuous variables were 
expressed as median (range), and categorical variables 
were expressed as frequency (percentage).

Approval was obtained from the ethics commit-
tee of our center for a retrospective study (2020/20 – 
08.10.2020).

RESULTS

The data of 6748 surgical patients diagnosed 
with acute appendicitis were retrospectively analyzed, 
22 patients were found to have appendix neoplasms 
(0.32%). The median age of these 22 patients was 39 
years (range, 18-72 years), and 14 (63.6%) were fe-
male. All patients presented with clinical and radiolog-
ical appendicitis. The median symptom duration was 2 
(1-3) days. Twenty patients had localized pain (right 
lower quadrant), two patients had pain in all four quad-
rants of the abdomen.

Tenderness and rebound were detected in the right 
lower quadrant in all patients. As radiological imag-
ing, ultrasonography (USG) in 10 patients, computed 
tomography (CT) in 11 patients, and both methods 
were used in 1 patient. The median appendix diameter 
was 10 (7-36) mm in preoperative imaging.

Malignancy was suspected in 4 (18%) patients 
during exploration. The mean appendix diameter in the 
preoperative examinations of these four patients was 
28.5 ± 11.8 mm. Imaging tests showed an increase in 
the diameter of the appendix, which was significant in 
terms of suspicion of malignancy in the perioperative 

examination. At the same time, there was a statistical 
correlation between histological tumor size and ma-
lignant appearance in perioperative control (Figure 1). 
The histological median tumor diameter in the entire 
group was 0.65 cm (range: 0.2–7 cm). While the mean 
tumor diameter of the patients suspected of tumor on 
exploration was 48.2 ± 23.93 mm, it was 8.56 ± 6.69 
mm in the others.

Histologically, the tumor was located distally in 
19 (83.4%) patients and at the base of the appendix in 
3 patients. Histopathological tumor size and surgical 
margin positivity were unrelated. The surgical margin 
was positive in 2 patients with radix located, and radix 
location was significant in terms of the risk of surgi-
cal margin positivity. Although it has been determined 
that radix located tumors are statistically significant in 
terms of malignant appearance on exploration, it may 
be thought that the mean diameter of these neoplasms 
being larger than those located distally may contribute 
to this result. A right hemicolectomy was performed in 
patients with positive surgical margins.

Table 1. Histopathological features of tumors

Neuroendocrine tumor Mucinous neoplasia Mixt type tumor
Total patient number 16 5 1
Sex (Female) 8 3 1
Localisation (Proximal) 1 2 No
Mesoappendix invasion 8 1 1
Lenfovascular invasion 2 1 1
Pseudomiksoma 
peritonei No No 1

Figure 1. Appendectomy specimen with multiple 
lymphadenopathies in the mesoappendix
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Histopathological analysis; It resulted as grade 
1 neuroendocrine tumor in 15 patients, low-grade 
mucinous neoplasia in 5 patients (Figure 2), grade 2 
neuroendocrine tumor in 1 patient, and mixed type 
(mucinous + neuroendocrine tumor) in 1 patient (Ta-
ble 1). All Grade 1 NETs were located distally. There-
fore, there was a statistically significant relationship 
between histopathology and tumor location. Due to its 
distal location and small histological tumor size, no 
perioperative malignancy was suspected in any grade 
1 NET case.

Mesoappendix invasion was detected in 10 pa-
tients (45.5%). Median mitotic index and Ki67 levels 
were 1 (0-4) and 1 (1-10), respectively.

Open appendectomy was performed in 16 pa-
tients and laparoscopic appendectomy in 6 patients. In 
the preoperative imaging, the patient with an appendix 
diameter of 36 mm had a conversion from laparoscopy 
to open (Figure 3). Only mesoappendix invasion did 
not require re-operation in any of our patients.

The Median follow-up time was 45.5 months 
(range: 26-53). During the follow-up, one of our pa-
tients who underwent right hemicolectomy due to tu-
mor positivity at the surgical margin was diagnosed 
with pseudomyxoma peritonei. The patient, who is 
on oncology follow-up, is in the postoperative 19th 
month. Surgical complications and mortality were not 
observed in any of our patients during our follow-up.

DISCUSSION

Appendix tumors are rare and usually asymp-
tomatic. They are detected incidentally, either during 

surgery or after a pathological examination of a re-
sected appendix sample. The most common type of 
appendix cancer is neuroendocrine tumors that make 
up about 60% of all appendix tumors. The incidence 
of appendix NET in patients undergoing appendecto-
my is 0.30% -2.27% (4). Barut et al. in their study, 12 
(0.43%) NET cases were found in 2778 patients (2). 
In our series, there was a 0.23% appendix NET rate 
which was lower than the literature, and all operated 
patients presented with symptoms of acute appendici-
tis. None of these patients showed signs of carcinoid 
syndrome.

Appendix NETs are more common in women 
than in men (5). Similar to this study, 56.2% of our 
patients were also women. Most NETs are located at 
the tip of the appendix. Most of the cases are smaller 
than 1 cm, the malignant potential is directly related to 
tumor size, and metastasis is extremely rare in tumors 
smaller than 1 cm (6). In our patient group, the median 
tumor diameter was 0.65 cm (range: 0.2–7 cm) and 
was localized at the tip of the appendix in 83.4%.

Neuroendocrine tumors, appendectomy alone is a 
sufficient treatment if the tumor size is less than 1 cm. 
A right hemicolectomy is recommended for tumors > 2 
cm. However, the optimal treatment of 1-2 cm tumors 
is still controversial (5). In our case series, appendec-
tomy was considered an adequate treatment for neuro-
endocrine tumors. Raoof et al. reported that the proba-
bility of nodal metastasis was 2.7% in tumors smaller 
than 1 cm, 31.0% in tumors with a diameter of 1.1-2.0 
cm, and 64% in tumors > 2 cm, and they suspected that 
the number of lymph nodes was a prognostic factor for 
well-differentiated neuroendocrine tumors (3). In our 

Figure 2. The villi of an appendiceal mucinous 
adenoma are lined by pseudostratified nuclei with 

mild hyperchromasia (X400 Hematoxylin and eosin)

Figure 3. The patient with an appendix diameter of 
36 mm had a conversion from laparoscopy to open. 

The black arrow shows the edematous appendix tissue
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series, 2 of the neuroendocrine tumors were 26 and 60 
mm and the others were smaller than 12 mm; Ki-67 
index rates were between 1-2% and mitosis numbers 
between 0-2. We performed a right hemicolectomy in 
cases with neuroendocrine tumors larger than 2 cm 
due to the positive surgical margins.

Surgeons generally do not recognize appendix tu-
mors, especially neuroendocrine tumors, and preoper-
ative radiological examination may not be effective in 
their diagnosis. In our series, malignancy was suspect-
ed in only 4 (18%) patients perioperatively. Two of 
these patients were NETs. Some authors recommend 
studying frozen if in doubt (7). However, this is gen-
erally not possible because appendix tumors usually 
present as acute appendicitis (8). Therefore if there is 
no pathological symptom in the radiological diagnosis 
or during the surgery, appendectomy is sufficient, and 
the patients do not need additional treatment.

Colorectal cancers may be associated with ap-
pendix neuroendocrine tumors. Bucher et al. reported 
that 14% of appendiceal neoplasms have synchronous 
colon cancer (9). We performed a colonoscopy on our 
patients at the 6th week postoperatively, but we did not 
encounter any synchronous colorectal cancer in any of 
our patients.

Mucinous neoplasms of the appendix are rare, 
and an estimated 3500 cases are diagnosed each year 
in the United States (10). Appendix mucinous lesions 
(both benign and neoplastic) have a mild female pre-
dominance and are usually diagnosed in patients in 
their 50s and 60s (11). In our series, we encountered 
5 cases of appendix low-grade mucinous neoplasia 
(LAMN). Our patients were compatible with the liter-
ature in terms of age and gender.

The risk of appendiceal mucinous neoplasms is 
higher in patients presenting with complicated ap-
pendicitis than in the general population. In a study 
involving 17 patients who underwent interval appen-
dectomy for complicated appendicitis, five patients 
were found to have mucinous neoplasms (12). None 
of our patients had complicated appendicitis. Since 
mucinous cystic neoplasms are highly associated with 
colon and ovarian malignancies, the postoperative fol-
low-up of our cases was performed using computed 
tomography, ultrasonography, and colonoscopy (13). 
However, no additional malignancy was observed 
during follow-up.

Although appendectomy is sufficient in cases 
with limited LAMN in the appendix, a right hemicol-
ectomy can be planned if a positive surgical margin 
exists. Some authors advocate removing the mesoap-
pendix with a sample so regional lymph nodes can be 
analyzed (14). Similarly, if a right hemicolectomy is 
performed for a negative resection margin, it should 

follow oncological principles with high ligation of the 
ileocolic pedicle of origin. However, more extensive 
lymphadenectomy or routine right hemicolectomy, 
performed only to increase lymph node yield, is not re-
quired for LAMNs or high-grade appendix mucinous 
neoplasms (HAMNs) of the appendix (15).

Since rupture of the appendix mucinous lesion 
may cause peritoneal spreading of neoplastic cells, one 
must carefully resect the lesion during surgery (16). 
The appendix should be taken out of the abdomen 
with the help of a bag. If the lesion is ruptured but the 
rupture is surrounded by a wall, a right hemicolecto-
my may be considered if the surgeon thinks that it can 
provide a macroscopically clean surgical border. How-
ever, more extensive surgery aimed at clearing the 
widespread peritoneal mucinous spread (cytoreduc-
tive surgery) should only be performed by surgeons 
with extensive experience in peritoneal malignancies 
after the final pathology has returned. Therefore, in 
non-specialized centers, initial surgery (localized) for 
a ruptured appendix mucinous lesion should be limit-
ed to appendectomy/right hemicolectomy, careful ex-
amination of the abdominal cavity, and biopsy of any 
suspected peritoneal lesions.

Recognition of perioperative tumor cases is a 
warning for the surgeon in terms of obtaining a clean 
surgical margin. Withfield et al. surgeons suggested 
that elderly patients with symptomatic acute appen-
dicitis for a long time should be careful if there is a 
mass-like image (8). In our study, approximately one-
fifth of the tumor group was over the age of 50, and 
their symptomatology was limited to a few days. We 
think that imaging and surgical findings are as import-
ant as pathology results when deciding on appendiceal 
tumors.

CONCLUSION

Although appendiceal neoplasms are uncommon, 
they often present as acute appendicitis. Preopera-
tive diagnosis is difficult in patients with appendiceal 
neoplasia. Therefore when a mass formation is seen 
during exploration, a methodical perioperative ex-
amination should be performed with the suspicion of 
metastatic disease. Appendectomy will be sufficient in 
most cases. Incorrect and hasty diagnoses can result in 
inappropriate surgical treatment.
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Cilj: Karcinom slepog creva se obično dijagnosti-
kuje slučajno, nakon apendektomije kod lečenja akutne 
upale slepog creva. Ova studija imala je za cilj da pred-
stavi slučajne maligne slučajeve koje smo otkrili retro-
spektivno ispitivanjem naših rezultata apendektomije.

Materijali i metode: Retrospektivno je analizi-
rano 6748 slučajeva apendektomije izvedenih u bolni-
ci Van Research and Training, Odeljenje za hirurgiju, 
Turska, u periodu od januara 2016. do januara 2020. 
godine. Nakon histopatološke analize, za 22 pacijenta 
je utvrđeno da imaju mucinozni karcinom niskog ste-
pena (LAMN) i neuroendokrine tumore (NET). Kom-
pletni podaci pacijenata su zabeleženi, uključujući i 
demografske, laboratorijske, imidžing, i histopatolo-
ške podatke.

Rezultati: Prosečna starost 22 pacijenta uklju-
čena u studiju bila je 39 godina (18-72 godine), a 14 
(63,6%) su bile žene. Sumnjalo se na zloćudnost kod 
samo 4 (18%) pacijenta tokom eksplorativne laparo-

tomije. Histološki, tumor je lociran distalno kod 19 
(83,4%) pacijenata i bio je lociran pri bazi slepog cre-
va kod 3 pacijenta. Histopatološkom analizom je do-
kazan gradus 1 NET kod 15 pacijenata, LAMN kod 5 
pacijenata, gradus 2 NET kod 1 pacijenta i mešoviti tip 
(mucinozni + neuroendokrini tumor) kod 1 pacijenta. 
Srednje vreme praćenja bilo je 45,5 meseci (raspon: 
26-53). Tokom praćenja, jednom od naših pacijenata 
koji je podvrgnut desnoj hemikolektomiji zbog tumora 
na hirurškoj ivici dijagnostikovan je pseudomiksom 
peritoneuma.

Zaključak: Karcinom slepog creva se najčešće 
dijagnostikuje u toku postoperativnih patoloških pre-
gleda preparata. Kod pacijenata kod kojih se sumnja 
na malignost tokom perioperativnog ispitivanja, od 
ključne je važnosti pažljivo pregledati intraabdominal-
ne organe i izbeći pozitivnu hiruršku marginu. Rizik 
od maligniteta uvek treba imati na umu pri nerutin-
skim pregledima slepog creva.
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Abstract: Aim: During rapid sequence intubation 
(RSI), the O2 reserve limits the intubation duration. 
The study objective was to examine the impact of RSI 
on arterial blood gases (ABG) during the preoxygen-
ation phase.

Methods: This open, prospective clinical study 
examined samples of patients who had endotracheal 
intubation (ETI) as RSI between March 2014 and Sep-
tember 2014 in our emergency department. The vari-
ations in ABG PaO2 and PaCO2 before and after pre-
oxygenation and after intubation were examined and 
compared with demographic and clinical variables.

Results: The study included 67 patients (46 male, 
21 female) with a mean age of 69.9 years. SBP, DBP, 
and MABP decreased, while pulse rate and SpO2 in-
creased. No difference was observed between PaO2 
values and demographic and clinical variables; how-
ever, a statistically significant relationship was found 
between the difference (Δ) between PaO2 values 
measured after endotracheal tracheal intubation (ETI) 
and after preoxygenation and the ABG SpO2 and the 
SpO2 classification before preoxygenation.

Conclusion: The relationship between SpO2 and 
its classification following ETI and increased ABG 
SpO2 was statistically significant. Our real-life study 
emphasises that deciding on intubation without desat-
urating patients could have positive effects on intuba-
tion success. Regardless, increasing SpO2 prior to ETI 
will contribute positively to the O2 reserve by the end 
of ETI.

The ΔPaO2, before and after preoxygenation, was 
not affected by age; gender; body mass index (BMI) 
and its classification; GCSS; vital signs and ABG find-

ings gathered before preoxygenation; respiration rate 
(RR) during preoxygenation; preoxygenation dura-
tion; oral air passage usage or air leakage.

Keywords: Rapid sequence intubation, preoxy-
genation, emergency ward.

INTRODUCTION

Rapid sequence intubation (RSI) is the standard 
airway management practice in the emergency depart-
ment (ED) because it provides rapid sedation and pa-
ralysis. Clinical treatment requires quick recognition 
of respiratory failure since a decision for endotracheal 
intubation (ETI) may be difficult for emergency phy-
sicians, and the ETI must be performed fast when in-
dicated.

Preoxygenation generates a potential O2 reserve 
by allowing an exchange of nitrogen and oxygen in the 
alveolar area during a few minutes of apnea (1). When 
an ETI is considered, preoxygenation must be started 
in the shortest possible timeframe. In RSI, all patients, 
including those without manifest hypoxia, are preox-
ygenated. Preoxygenation provides a security buffer 
between hypoventilation and apnea and prolongs the 
safe apnea duration(the period required to maintain 
peripheral capillary oxygen saturation (SpO2) between 
88–90% until a permanent airway is ensured). If pre-
oxygenation is not performed, the SpO2 drops to very 
critical levels (< 70%) within minutes (1, 2, 3).

Although the ideal preoxygenation duration is de-
batable, the general advice is to deliver 100% O2 at 15 
L/min for 3–5 minutes with a non-backflow respiration 
mask. Consequently, 8 minutes is provided for desatu-
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ration. This period is shortened for critical patients and 
patients with advanced metabolic disturbances (1, 2, 3).

There are different ways to perform preoxygen-
ation. In patients with spontaneous respiration O2 
support can be provided with an oral mask or nasal 
catheter and then requesting the patients to inspire 
deeply (4). In patients with insufficient respiration and 
variable consciousness levels, preoxygenation can be 
applied with a non-backflow respiration balloon mask. 
Another recently welcomed preoxygenation meth-
od is the use of non-invasive mechanical ventilation. 
Some publications indicate a higher success rate using 
non-invasive mechanical ventilation with elective hy-
poxia cases (5, 6).

In this study, the effects of the preoxygenation 
phase parameters (such as breath count and preoxy-
genation duration) on arterial blood gas (ABG) were 
examined in ED patients who underwent RSI. The pri-
mary efficacy endpoint was an increase in the ABG 
partial oxygen pressure (PaO2). The secondary effica-
cy endpoint was a decrease in the ABG partial carbon 
dioxide pressure (PaCO2).

MATERIAL AND METHODS
This study was an open, prospective clinical study 

conducted on patients who underwent ETI in the adult 
ED between March 1st, 2014, and September 30th, 
2014 in Istanbul Education Research Hospital. Ap-
proval was granted by the hospital ethics committee 
(21.02.2014/433) and the research budget committee 
(28.01.2014/852).

During the study, ETI was performed on 273 pa-
tients; 144 (52.7%) underwent RSI. Of the latter, 77 
patients (53.5%) were excluded for the following rea-
sons: cardiac arrest during ETI (49 patients, 34%), age 
< 18 years (5 patients, 3.5%), ABG measurement er-
ror (missing data, measurement failure, inappropriate 
sample) (13 patients, 9%), consent not given by the 
family (10 patients, 7%). In total, 67 patients (46 men 
and 21 women) were included in the final analysis.

Preoxygenation was performed on patients in 
a supine position. The patients were provided with 
100% O2 support with a balloon mask with a reservoir 
by a one-handed C-E technique according to the 2010 
American Heart Association Resuscitation Guideline. 
The goal was to provide 8–10 breaths/minute as per 1 
breath in 6–8 seconds and to support spontaneous res-
piration. The patients were monitored for SpO2 during 
breath giving. The ABG measurement was used to 
assess the sufficiency of O2 provision sufficiency. For 
ABG measurement 2 ml of arterial blood was obtained 
from the radial or femoral artery while respecting the 
asepsis–antisepsis rules at the end of preoxygenation 
and just before drug administration, without delaying 

the ETI. The blood was drawn into heparinized injec-
tor syringes (BD Preset & BD A-Line, Becton, Dick-
inson and Company, Belliver Industrial Estate, Plym-
outh, UK) and analyzed in an ABG device (RAPID 
Lab 1200 Systems, Siemens Healthcare Diagnostics 
Inc., NewYork, USA).

Descriptive analyses were conducted for all data 
and study parameters (SP) listed below. The differ-
ences between ABG PaO2 (ΔPaO2) andABG PaCO2 
(ΔPaCO2), both before and after preoxygenation, 
were calculated. The second ΔPaO2 (i.e. the ΔPaO2 
between the end of preoxygenation [second measure-
ment] and following the ETI [third measurement]) and 
the similarly measured second ΔPaCO2 between the 
end of preoxygenation and after ETI were then cal-
culated.

The correlations were investigated between the 
following SP and the ΔPaO2 and ΔPaCO2; and the sec-
ond ΔPaO2 and second ΔPaCO2:

• Age
• Gender
• BMI and its classification
• GCSS
• Parameters before preoxygenation:
	 - Mean Arterial Blood Pressure (MABP)
	 - SpO2 and its classification
	 - ABG SpO2
	 - Respiration rate (RR)
• Preoxygenation parameters:
	 - Provided breath count
	 - Preoxygenation duration
	 - Airway usage
	 - Air escape
SPSS 15.0 for Windows was used for statistical 

analysis. In descriptive statistics, we used numbers 
and percentages for categorical variables, whereas us-
ing the mean, standard deviation, and minimum and 
maximum values for numerical variables. When a nor-
mal distribution could not be met, comparisons of two 
independent groups were performed using the Mann 
Whitney U test. The Kruskal Wallis test was applied 
for comparisons of multiple groups. Chi-square anal-
ysis was used to test the independent proportionalities 
of categorical variables between groups. A bivari-
ate normal model for correlation detection was used 
as correlation pH0 = 0, alpha error probability 0.05, 
and correlation pH1 = 0.3. The statistical significance 
threshold was p < 0.05.

RESULTS
The patients’ demographic and clinical character-

istics are shown in Table 1. The vital signs before and 
after preoxygenation, according to the Joint National 
Committee (JNC)-8, classification are shown in Table 2.
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Table 1. Second ΔPaO2 and its relationship with SP-2

                                                                                               ΔPaO2 3
rd - 2nd measurement
Mean ± SD p

Gender Male 159.3 ± 124.7 0.111
Female 99.0 ± 76.4

Airway usage Yes 127.9 ± 102.5 0.671
No 148.3 ± 122.4

Air Escape No 148.7 ± 118.5 0.250
Yes 98.3 ± 85.6

BMI classification Normal 153.5 ± 127.4 0.855
Slightly overweight 128.4 ± 99.7

Obese 134.2 ± 117.9
SpO2 classification before preoxygenation < 90 98.6 ± 95.4 0.008

90 and > 90 174.3 ± 119.0
Induction Agent Midazolam 152.5 ± 123.4 0.780

Ketamine 104.7 ± 80.1
Thiopental 127.1 ± 97.5
Propofol 64.8 ± 45.0

Etomidate 95.1
Paralyzing Agent Vecuronium 143.5 ± 118.2 0.845

Rocuronium 129.7 ± 104.7

Table 2. The relationship of second ΔPaO2 with SP

Rho/Value Mean ± SD P
Age 0.232 0.059

Gender
Male 159.3 ± 124.7

0.111
Female 99.0 ± 76.4

GCSS 0.074 0.550
BMI -0.111 0.372

BMI Classification
Normal 153.5 ± 127.4

0.855Slightly overweight 128.4 ± 99.7
Obese 134.2 ± 117.9

MABP 0.193 0.117
SpO2 0.319 0.009

SpO2 classification
< 90 98.6 ± 95.4

0.008
≥ 90 174.3 ± 119.0

ABG SpO2 0.266 0.030
Provided breath count -0.028 0.825
Preoxygenation duration (sec) -0.156 0.208

Airway Usage
Yes 127.9 ± 102.5

0.671
No 148.3 ± 122.4

Air Escape
Absent 148.7 ± 118.5

0.250
Present 98.3 ± 85.6

ETI duration 0,186 0.132

Induction Agent
Midazolam 152.5 ± 123.4

0.780Ketamine 104.7 ± 80.1
Thiopental 127.1 ± 97.5

Paralyzing Agent
Vecuronium 143.5 ± 118.2

0.845
Rocuronium 129.7 ± 104.7
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A) Before preoxygenation:
Mean PaO2 = 80.2% ± 49.8 (range 26.8–257.1%) 
Mean PaCO2 = 51.8% ± 26.8 (12.8–122.9%). 
The second ΔPaO2 and its relationship with the 

general parameters are shown in Table 2, 
B) Following the ETI:
Mean PaO2 = 253.8% ± 135.6 (33.3–532.2%)
Mean PaCO2 = 46.1% ± 20.7 (17.9–115.7%).
C) Mean ΔPaO2 = 33.3 ± 59.8 (-43.4–336.8)
Mean ΔPaCO2 = -1.2 ± 9.7 (-27.8–17)
D) Mean second ΔPaO2 = 140.4 ± 1147 (-8.4–396.5)
Mean second ΔPaCO2 = -4.0 ± 19.7 (-55–91).
No statistically significant difference was noted 

between the effects of different SPon ΔPaO2 (p > 0.05).
The ΔPaO2 between the end of preoxygenation 

(second measurement) and that following ETI (third 
measurement) (i.e. the second ΔPaO2) were compared 
with the SP in Table 2.

The relationships of the second ΔPaO2 with the 
SpO2 and SpO2 classification before preoxygenation 
and preoxygenation SpO2 were statistically significant 
(p < 0.05). A statistically significant positive correlation 
was found between the SpO2 before preoxygenation and 
the second ΔPaO2 (p = 0.009). No other correlations 
were detected between the second ΔPaO2 and the oth-
er SP. No statistically significant difference was noted 
between the other groups (Table 2 and Table 1 below).

Table 2 shows a statistically significantly higher 
mean of the second ΔPaO2 for patients with SpO2 ≥ 90 
than SpO2 < 90.

DISCUSSION

RSI studies typically involve induction and com-
parison of paralyzing techniques, RSI indications, and 
contraindications (2,7). No study has yet assessed the 
preoxygenation efficiency in RSI. Our study calculat-
ed the authentic ΔPaO2 values before and after pre-
oxygenation in RSI, the relationship between these 
changes and the patients’ demographic characteristics, 
vital signs, and preoxygenation parameters.

Chroniere et al. (8) found that voluntary hyper-
ventilation before RSI did not cause a decrease in Pa-
CO2 after ETI. This supports our findings of no statisti-
cally significant relationship between preoxygenation 
parameters in RSI (i.e.the preoxygenation duration, 
breath count provided, ETI period, and ΔPaCO2 be-
fore and after preoxygenation).

In our study, the most important factors regard-
ing O2 level in patients who underwent RSI were their 
SpO2 prior to RSI and their SpO2 category. Nearly all 
the previous studies have shown that O2 support given 
prior to an ETI had to be continued during the ETI. 
This indicates that a higher O2 level prior to an ETI 

will lead to a lower and insignificant SpO2 decrease at 
the end of the ETI. Several factors influence the effi-
ciency of O2 support given prior to an ETI. However, 
in our study, the efficiency of O2 support given prior 
to an ETI was directly correlated with the O2 amount 
provided before the ETI.

Therefore, the decision for intubation without de-
saturating patients could have positive effects on the 
intubation procedure. No matter how increased SpO2 
is obtained prior to an ETI, the increase will contribute 
positively to the O2 reserve until the end of the ETI. The 
ΔPaO2 before and after preoxygenation was not influ-
enced by the SP. The relationships between SpO2 and 
its classification, following the ETI and the increase in 
SpO2, were found to be statistically significant.

A study by Davis et al. investigated the impact 
of hypoxia and hyperventilation on the outcome after 
RSI performed by paramedics on severely head-in-
jured patients and pointed to the critical importance of 
correct RSI application for reduction in the mortality 
rate of these patients (4). Hyperventilation and severe 
hypoxia during paramedic RSI were associated with 
an increase in mortality.

Several previous studies (9, 10, 11) support our find-
ings of a positive effect of oxygenation on the peri-intu-
bation SpO2 increase and better patient outcomes:

1.With no preoxygenation, the starting SpO2 
dropped from 98% to 90% in 52 seconds with apnea. 
At the other extreme, following full preoxygenation 
with 100% O2 for 3 minutes or more, SpO2 remained 
at 100% for 7.75 minutes during apnea and dropped 
to 90% after another 75 seconds. Hyperventilation did 
not result in more rapid normalization of SpO2, irre-
spective of the ventilation level (9).

2. Eighty-one patients (20%) were extubated and 
discharged from the ICU in 48 h or less; these patients 
had higher pre-RSI SpO2 values (10).

3. A recent meta-analysis (11) conducted in 
2017showed that apneic oxygenation was associated 
with decreased hypoxemia, first-pass intubation suc-
cess, and increased lowest peri-intubation SpO2.

In conclusion, our study is a real-life experience 
emphasizing how a timely decision for intubation 
could have positive effects on intubation success with-
out desaturating patients and could improve patient 
clinical outcomes. No matter how the increase of SpO2 
is achieved before the ETI, it will contribute positively 
to the O2 reserve until the end of the ETI.
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Cilj: Tokom brze intubacije (RSI), rezerva O2 
ograničava trajanje intubacije. Cilj studije bio je ispi-
tati uticaj RSI na gasove arterijske krvi (ABG) tokom 
faze preoksigenacije.

Metode: Ova otvorena, prospektivna klinička 
studija ispitala je uzorke pacijenata koji su imali endo-
trahealnu intubaciju (ETI) kao RSI u periodu od marta 
2014. do septembra 2014. godine u našoj hitnoj službi. 
Varijacije u ABG PaO2 i PaCO2 pre i posle preoksi-
genacije i nakon intubacije su ispitane i upoređene sa 
demografskim i kliničkim varijablama.

Rezultati: Studija je obuhvatila 67 pacijenata (46 
muškaraca, 21 žena) sa prosečnom starošću od 69,9 
godina. SBP, DBP i MABP su se smanjili, dok su se 
puls i SpO2 povećali. Nije primećena razlika između 
vrednosti PaO2 i demografskih i kliničkih varijabli; 
međutim, pronađena je statistički značajna veza izme-
đu razlike (D) između vrednosti PaO2 izmerenih na-

kon endotrahealne trahealne intubacije (ETI) i nakon 
preoksigenacije i ABG SpO2 i klasifikacije SpO2 pre 
preoksigenacije.

Zaključak: Odnos između SpO2 i njegove kla-
sifikacije nakon ETI i povećanog ABG SpO2 bio je 
statistički značajan. Naša studija iz stvarnog života 
naglašava da bi odlučivanje o intubaciji bez desatura-
cije pacijenata moglo imati pozitivne efekte na uspeh 
intubacije. Bez obzira na to, povećanje SpO2 pre ETI 
-a pozitivno će doprineti rezervi O2 do kraja ETI -a. 
Starost nije uticala na DPaO2, pre i posle preoksigena-
cije; pol; indeks telesne mase (BMI) i njegovu klasifi-
kaciju; GCSS; vitalni znaci i nalazi ABG prikupljeni 
pre preoksigenacije; stopa disanja (RR) tokom preok-
sigenacije; trajanje preoksigenacije; upotreba vazdu-
šnog prolaza ili curenje vazduha.

Ključne reči: Brza intubacija sekvenci, preoksi-
genacija, hitno odeljenje.
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Abstract: Introduction: This study aims to un-
derstand the burden of invoice costs of outpatients 
with mild Covid-19 symptoms on Social Security In-
stitution (SSI); also, how it may have influenced the 
current economic situation.

Material and Method: This research is a 
cross-sectional, retrospective, and descriptive study. 
The study universe includes the cases who applied 
to the emergency room (ER) with the symptoms of 
Covid-19. The sample group was the patients who 
applied to the Sakarya Training and Research Hos-
pital (SEAH) pandemic ER between 01/09/2020 and 
30/06/2021.

Results: During the study period, 130,975 patients 
were admitted to the pandemic ER. The mean emer-
gency service bill of the cases was $10.6 (± 9), and the 
lowest was $2.2; the highest was $201.7. There was a 
weak but significant positive correlation between the 
patients’ age and invoice amount (spearman= 0.051, 
p=0.001). It was perceived that the emergency service 
bills of the inpatients (mean=21.9 $) were more than 
twice that of the outpatients (mean=10.3 $).

Conclusion: In pandemic ER, mild symptomatic 
young patients’ bills can be cheap. It was observed that 
emergency physicians did not apply too many tests 
and imaging methods in this patient group and were 
content only with Rt-PCR scanning. Also, ER bills can 
increase with age.

Keywords: Covid-19, pandemics, emergency ser-
vice, costs.

INTRODUCTION

The Covid-19 disease rose in China during the 
last months of 2019 and spread to other countries 
quickly, and was declared a pandemic by the World 
Health Organization (WHO) in early 2020 (1). After 
this date, some countries have closed borders, limiting 

flights, introducing social isolation rules, and curfews 
to decrease the spread rate (2).

A historical discount in oil prices, a reduction in 
industrial production, automobile and restaurant sales, 
and as a result, it was seen that unemployment rates 
reached double digits in many countries during the 
Covid-19 pandemic (3). Therefore many employees 
experienced losses in their monthly income and wel-
fare (4). At the same time, the health sector was ad-
versely affected by this financial contraction in some 
countries. The decrease in hospital admissions and the 
holding of elective operations caused a decrease in 
hospitals’ revenues (5, 6).

Most people in Turkey have health insurance un-
der the Social Security Institution (SSI); furthermore, 
this health insurance covers all emergency health ser-
vices in public hospitals. This study will make an ef-
fort to reveal the SSI invoice amounts of the emergen-
cy services of Covid-19 suspected patients with mild 
symptoms. Thus, it aims to understand the burden of 
invoice costs of outpatients with mild Covid-19 symp-
toms on SSI; also, how it may have influenced the cur-
rent economic situation.

MATERIAL AND METHOD
Research Type

This research is a cross-sectional, retrospective, 
and descriptive study. The study universe includes the 
cases who applied to the emergency room (ER) with 
the symptoms of Covid-19, and the sample group was 
the patients who applied to the Sakarya Training and 
Research Hospital (SEAH) pandemic ER between 
01/09/2020 and 30/06/2021.

Definitions
Pandemic ER is a hospital unit for suspected 

Covid-19 patients with mild symptoms. In this unit 
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tests such as reverse transcription-polymerase chain 
reaction (Rt-PCR), hemogram, blood gas, d-Dimer, 
biochemical tests, X-ray, and computed tomography 
(CT) can be studied. In this ER, health service deliv-
ery is provided by general practitioners. Rt-PCR test, 
hydroxychloroquine, or favipiravir drugs are given in 
the ER are free of charge and are not billed to SSI. Fur-
thermore, if the patients have social health insurance, 
the examination fee, all other tests (except Rt-PCR), 
and the treatments applied are invoiced to the SSI.

The Covid-19 signs such as; dry cough, fever, 
loss of taste or smell, fatigue, conjunctivitis, nasal con-
gestion, headache, sore throat, different types of skin 
rash, nausea or vomiting, muscle or joint pain, chills, 
or dizziness, diarrhea assented to mild symptoms (7).

Since the US Dollar ($) exchange rate varied con-
siderably during the study period, the arithmetic aver-
age of the $ exchange rate of this period was taken and 
1 $ = 7.85 Turkish lire.

Inclusion Criteria

• Patients aged 18 and over,
• Cases who applied to the pandemic ER and were 

examined,
• Patients whose data could be reached entirely 

through the automation system of the hospital were in-
cluded in the research.

Exclusion criteria

• Cases under the age of 18,
• Patients who admitted tooth er units of the hos-

pital except for the pandemic ER,
• Subjects who applied to the pandemic ER and 

left the hospital without being examined,
• Patients whose SSI invoices could not be reached 

were excluded from the study.

Data Collection

Patients’ age, gender, Rt-PCR, hemogram, bio-
chemical parameters, d-Dimer, ferritin, CRP, blood 
gas, X-Ray and computed tomography examination 
information, hospitalization or outpatient follow-up 
situation were collected retrospectively from the hos-
pital automation system and patient files. The patients’ 
SSI invoices were obtained from the automation sys-
tem of the hospital.

Statistical Analysis

The data were analyzed with the statistic program 
(IBM SPSS Statistics for Windows, Version 21.0. Ar-
monk, NY: IBM Corp.). The values of Skewness and 
Kurtosis were demanded to to be in the range of -2 / + 

2 for the data’s normal distribution (8). The indepen-
dent t-test was applied to compare the values of two 
independent groups with normal distribution, and the 
Pearson Chi-Square test was utilized to compare cat-
egorical data; moreover, a p-value < 0.05 was consid-
ered statistically significant. Spearman correlation test 
was used for correlation analysis within data groups 
that did not arrange the normal distribution.

Ethics Approval and Permissions

Approval for this study was obtained from the Sa-
karya University Faculty of Medicine Ethics Commit-
tee [IRB numbers: 71522473/050.01.04].

RESULTS

During the study period, 130,975 patients were 
admitted to the pandemic ER, and the mean age was 
37.6 years (SD = 14, min = 18, max = 108), and the 
median age was 35. Of these patients, 73,534 (56.1%) 
were male, and 57441 (43.9%) were female. When 
comparing patients’ age with patients’ gender, the 
mean age of female cases was statistically higher 
[t(118837) = -16.9, p = 0.001].

The number of tests requested from the patients 
is presented in Table 1. Accordingly, hemogram (x2 = 
377, SD = 1, p = 0.001), biochemical parameters (x2 
= 376, SD = 1, p = 0.001), d-Dimer (x2 = 360, SD = 
1, p = 0.001), ferritin (x2 = 364, SD = 1, p = 0.001), 
CRP (x2 = 367, SD = 1, p = 0.001), blood gas tests 
(x2 = 89, SD = 1, p = 0.001) as number and ratio was 
significantly more studied between the female gender; 
Rt-PCR (x2 = 40, SD = 1, p = 0.001), X-ray (x2 = 127, 
SD = 1, p = 0.001) and CT (x2 = 56, SD = 1, p = 0.001) 
were applied more in the male gender.

The mean age of the patients whose hemogram, 
biochemical parameters, d-Dimer, ferritin, CRP, blood 
gas, X-ray, and CT tests were studied was found to be 
significantly higher [respectively; t (13575) = -87, p = 
0.001, t (13504) = -88, p = 0.001, t (12080) = -87, p = 
0.001, t (12087) = -87, p = 0.001, t (12973) = -87, p = 
0.001, t (4041) = -46, p = 0.001, t(12727) = -28, p = 
0.001, t (6810) = -79, p = 0.001]. On the other hand, 
it was observed that the mean age of the patients who 
underwent Rt-PCR test was younger than the patients 
who did not [t(16185) = 35, p = 0.001].

The mean emergency service bill of the cases was 
$10.6 (± 9), and the lowest was $2.2; the highest was 
$201.7. There was a weak but significant positive cor-
relation between the patients’ age and invoice amount 
(spearman = 0.051, p = 0.001).

The average bill for women was $10.7, while 
men’s was $10.5. However, it was determined that the 
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average invoice cost of the patients in 2020 (mean = 
14.7 $) was more than three times the average invoice 
price in 2021 (mean = 4.6 $). CT was utilized for 4229 
(5.4%) patients in 2020; moreover, for 2114 (4%) pa-
tients in 2021. It was observed that the number and 
rate of CT scans decreased over the years.

In 2020, 912 (1.2%) of 77,669 patients were hos-
pitalized, and 1029 (1.9%) of 53,306 patients were 
hospitalized in 2021. A significant difference was de-
termined in the number of hospitalizations by years 
(x2 = 124, SD = 1, p = 0.001). Accordingly, it was 
recognized that the number and rate of hospitalized 
patients increased. The age of the patients affected the 
hospitalization status, and the mean age of the hospi-
talized patients (mean = 57.5) was detected to be sig-
nificantly higher than that of the outpatients (mean = 
37.3) [t(1995) = -61, p = 0.001]. Besides, it was per-
ceived that the emergency service bills of the inpa-
tients (mean = 21.9 $) were more than twice that of the 
outpatients (mean = 10.3 $).

DISCUSSION
Studies in the literature on health insurance costs 

of patients admitted to emergency services with the 
suspicion of COVID-19 are very limited. In a study 
conducted by Edwine Barasa et al. in Kenya, it was 
stated that the follow-up of asymptomatic and mildly 
symptomatic COVID-19 patients in the hospital in-
stead of at home increases the treatment costs up to 
four times (9). In the same study, it was published that 
the cost of the treatment increased approximately six 
times when patients were admitted to the general hos-
pital wards (9). It was noticed that the mild symptom-
atic outpatients’ invoice costs were lower than those 

who were decided to be hospitalized in our study. Al-
though patients’ bills after hospitalization were out of 
our scope, the high invoice costs in the ER were in line 
with the above research results.

Carmen Guadalupe Rodriguez-Gonzalez et al. 
notified that the risk of ARDS rises with increasing 
age in Covid-19 patients receiving hospital treatment 
in Spain; moreover, the Covid-19 treatment was 408 
Euros per patient (10). Erhan Ekingen and Ahmet 
Yıldız described in their study on the treatment costs 
of Covid-19 patients hospitalized in Turkey that the 
average cost per person was $653; also, this cost was 
higher in patients over 65 years of age (11). For non-
Covid-19 patients, Behcet Varislı et al. informed that 
the bills of the patient group over the age of 85 who 
applied to the emergency department were more ex-
pensive than the younger cases (12).

Moran Dong et al. pointed that the average treat-
ment cost of hospitalized Covid-19 patients was around 
$2869 per patient, and the treatment costs were higher 
in males and the elderly in China (13). In another study 
conducted in China, the average cost of treatment for 
Covid-19 patients aged 0-34 was $2752, and $11668 
for patients over 70 years of age (14). According to 
our study results, it was observed that insurance costs 
rise in parallel with the increasing age of the patients. 
In this respect, our study coincides with the results of 
the above study. The increase in mortality with age, 
the more insidious course of Covid-19 pneumonia in 
elderly patients, and the more frequent observation of 
severe disease in the elderly, and the need for further 
examination of elderly patients may explain the in-
crease in the cost of bills in the emergency department 
with age (15-18). On the other hand, in contrast to Mo-

Table 1. Crosstab of applied tests count and patients’ gender

Test

Gender
Total

p-valuea
Male Female

Yes No Yes No Yes No
n (%)b n (%)b n (%)b n (%)b n (%)b n (%)b

Hemogram 5740 (8) 67794 (92) 6276 (11) 51165 (89) 12016 (9) 118959 (91) 0.001
Biochemical 5708 (8) 67826 (92) 6245 (11) 51196 (89) 11953 (9) 119022 (91) 0.001
d-Dimer 5127 (7) 68407 (93) 5675 (10) 51766 (90) 10802 (8) 120173 (92) 0.001
Ferritin 5128 (7) 68406 (93) 5686 (10) 51755 (90) 10814 (8) 120161 (92) 0.001
CRP 5504 (8) 68030 (93) 6036 (11) 51405 (90) 11550 (9) 119435 (92) 0.001
Rt-PCR 66227 (90) 7307 (10) 51117 (89) 6324 (11) 117334 (90) 13541 (10) 0.001
Blood Gas 1894 (3) 71640 (97) 1992 (4) 55449 (97) 3886 (3) 127089 (97) 0.001
X-ray 5625 (8) 67909 (92) 5396 (9) 52045 (91) 11021 (8) 119954 (92) 0.001
CT 3273 (5) 70261 (96) 3070 (5) 54371 (95) 6343 (5) 124632 (95) 0.001

aPearson Chi-Square test results, b Percent within patients’ gender.
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ran Dong et al., a slightly higher invoice cost was seen 
in the female gender in our study.

The fact that young patients with mild symptoms 
applied to the ER in the pandemic may have brought 
the low number of expensive examination requests 
such as CT. While Rt-PCR was tested in 90% of the 
cases, simple laboratory tests such as hemogram were 
only 10% of all patients, and the CT rate was 5% might 
have caused the low pandemic emergency bills of 
young mildly symptomatic patients.

CONCLUSION

In pandemic ER, mild symptomatic young pa-
tients’ bills can be cheap. It was observed that emer-
gency physicians did not apply too many tests and 
imaging methods in this patient group and were con-
tent only with Rt-PCR scanning. Also, ER bills can 
increase with age.
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ISTRAŽIVANJE TROŠKOVA ZDRAVSTVENOG OSIGURANJA PACIJENTA 
SA BLAGIM SIMPTOMIMA KOVID-19 U HITNOJ SLUŽBI

Durmus Ensar, Guneysu Fatih, Guner Gokhan Necip, Aslan Nuray, Yurumez Yusuf
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Uvod: Cilj ove studije je da shvati teret fakturnih 
troškova ambulantnih pacijenata sa blagim simptomi-
ma Kovid-19 u Zavodu za socijalno osiguranje (SSI); 
takođe, kako je to moglo uticati na trenutnu ekonom-
sku situaciju.

Materijal i metode: Ovo istraživanje je studija 
preseka, retrospektiva i deskriptivna studija. Studija 
uključuje slučajeve koji su primljeni u Službu hitne po-
moći (ER) sa simptomima Kovid-19. Ispitivanu grupu 
čine pacijenti koji su se javili u Sakaria Bolnicu za Obu-
ku i Istraživanje (Sakarya Training and Research Ho-
spital (SEAH)) u periodu od 1. 9. 2020. do 30. 6. 2021.

Rezultati: Tokom perioda istraživanja, 130.975 
pacijenata je primljeno u pandemijsku Službu hitne 
pomoći. Prosečan račun Hitne službe u ovim slučaje-
vima iznosio je 10,6 USD (± 9), a najniži 2,2 USD; 

najveći je iznosio 201,7 dolara. Postojala je slaba, ali 
značajna pozitivna korelacija između starosti pacije-
nata i iznosa fakture (Sperman = 0,051, p = 0,001). 
Uočeno je da su računi za hitnu pomoć stacionarnih 
pacijenata (srednja vrednost = 21,9 USD) više nego 
dvostruko veći od troškova ambulantnih pacijenata 
(srednja vrednost = 10,3 USD).

Zaključak: U pandemijskoj Hitnoj pomoći, ra-
čuni mlađih pacijenata sa blagim simptomima mogu 
biti jeftini. Uočeno je da lekari Hitne pomoći nisu pri-
menili previše testova i metoda snimanja u ovoj grupi 
pacijenata i bili su zadovoljni samo Rt-PCR skenira-
njem. Računi Hitne pomoći mogu da se povećavaju sa 
godinama.

Ključne reči: Kovid-19, pandemija, Hitna po-
moć, troškovi.
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Abstract: Global school closures and home quar-
antine caused by the COVID-19 pandemic increases 
digital screen time and the overall time spent on near 
work while decreasing outdoor time especially among 
school-going children, which can cause serious fac-
tors associated with asthenopia, refractive errors, low 
visual acuity, and accommodative insufficiency. Pro-
fessionals believe that ophthalmologists now have an 
opportunity to draw attention to the problem, raise 
awareness among parents, children, and teachers, and 
eventually influence policymakers to develop strat-
egies that will help children and students as well as 
parents and relevant institutions to deal with this issue 
even beyond the pandemic. Prompt implementation 
of adequate public and school policies and eye care 
services globally, effective planning of public health 
measures for prevention and treatment of myopia must 
be part of the crucial measures in the future. The con-
sequences of widespread acceptance of digital devices 
in all spheres of public life by affecting visual function 
also affect learning, school performance, development 
of children, and thus their future.

Keywords: Covid-19, children, digital device over-
use, visual impairment.

INTRODUCTION

We live in an era of digitalization and it is indis-
putable that digital technology is changing the world. 
Effects of digital device overuse on children’s eyes and 
vision have become a significant subject of scientific 
research in the 21st century. During the COVID-19 
pandemic, instituted lockdown measures which also 
included school closure has increased digital screen 
time. The COVID-19 pandemic opened a new chapter 
in this field of research which can be very useful in 

evaluating whether and how excessive digital device 
usage affects the vision in children. There are more 
and more studies investigating digital device use in the 
time of COVID-19 and its correlation with visual im-
pairment (1-4). Also, many schools around the world 
have implemented digital devices and digital learning 
in their classrooms and this is only the phase of more 
radical usage of digitalization in the educational sys-
tem. Therefore, it is also important to evaluate the re-
sults of current studies on the use of digital devices 
during the COVID-19 pandemic that can be of crucial 
importance for future vision and eye health in children 
and their development and learning. Professionals 
believe that ophthalmologists now have an opportu-
nity to draw attention to the problem, raise awareness 
among parents, children, and teachers, and eventually 
influence policymakers to develop strategies that will 
help children and students as well as parents and rele-
vant institutions to deal with this issue also beyond the 
pandemic.

Visual implications of digital screen 
time, near work, and outdoor time 
before and during the COVID era

Global school closures and in-house quarantine 
caused by the COVID-19 pandemic increases digital 
screen time and the overall time spent on near work 
while decreasing outdoor time especially among 
school-going children, which can cause serious factors 
associated with asthenopia, refractive errors, low visu-
al acuity, and accommodative insufficiency.

Even before the COVID-19 pandemic, factors 
such as digital screen time, near work, and outdoor 
time and their impact on eye health have been the sub-
ject of many ophthalmology studies and professional 
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meetings, specifically because of the ongoing myopia 
epidemic. Systematic research and meta-analysis per-
formed by the Holden BA et al. and published in 2016, 
showed that the prevalence of myopia will increase 
from 30% now to 50% by 2050, which means that 
around 5 billion people will be myopic by then and 
among them 1 billion with high myopia (5). Uncor-
rected refractive error was the second most common 
cause of blindness and the first most common cause of 
moderate to severe vision impairment globally in 2010 
(6). Economic consequences are grave. It is estimated 
that the global cost of lost productivity due to uncor-
rected myopia was USD 244 billion and USD 6 billion 
due to myopic macular degeneration in 2015 (7). More 
important is the fact that high myopia is a risk factor 
for pathologic ocular changes such as retinal detach-
ment, cataracts, glaucoma, myopic macular degenera-
tion, all of which can cause irreversible vision loss (8).

It is a fact that ophthalmologists are facing an in-
creased number of children complaining about symp-
toms associated with Computer Vision Syndrome 
(CVS) like eyestrain, headache, dry eyes, itching, and 
blurred vision due to excessive use of digital devic-
es. There were only a few studies about the impact 
of digital device use on children’s vision before the 
COVID-19 pandemic, but more and more new stud-
ies are investigating this issue since the pandemic be-
gan. Previous studies estimated that children can ex-
perience digital eyestrain (DES) that occurs in most 
cases because the visual demands of the task exceed 
the visual abilities of the individual to comfortably 
perform the task (9). A two-year follow-up study in 
China, which investigated the effects of E-learning 
environment use on visual function among 721 ele-
mentary and middle school students, determined that 
E-learning environment use time significantly affects 
visual acuity among students. The longer use of the 
E-learning environment significantly correlated with 
decreasing in horary visual acuity among students. 
The horary visual acuity changes were more signifi-
cant in lower-grade students. The study implicated 
that some other causes of vision loss, in addition to 
the E-learning environment use after class, may be 
increased use of other digital devices and lack of ex-
ercise (10). Few studies showed that smartphone use 
is significantly associated with dry eye disease (DED) 
in children (11). Also, studies showed that the preva-
lence of DED is significantly higher among children 
in urban areas, as well as the rate of smartphone use 
(12). DESK study-1 in India, which investigated the 
prevalence of DES among schoolchildren before and 
during the COVID-19 pandemic, showed an increased 
prevalence of DES among children (50.23%) during 
this pandemic due to the increased duration of online 

classes and increased digital screen time compared to 
some previous studies (13, 14). In this study, the sig-
nificant risk factors for DES were the age of a child, 
digital screen time > 5h, and playing videogames on a 
smartphone for >1h per day, which, as authors suggest, 
is because of more hours of smartphone use and longer 
duration of online classes among older children during 
COVID-19 pandemic (13).

Eyesight, especially myopia, is still the most im-
portant issue related to digital screen time, near work, 
and outdoor activities. Related studies during the 
COVID-19 pandemic will be quite useful in investi-
gating whether these factors are significant in a serious 
increase in the number of people with myopia. It is 
now well known that myopia is a serious public health 
and socio-economic problem, and high myopia is a risk 
factor for ocular complications that can lead to severe 
vision impairment and blindness. There is no doubt 
that getting a myopia diagnosis on time in children and 
preventing the progression to pathological high myo-
pia is of crucial importance. Many studies performed 
before the COVID-19 pandemic highlighted that near 
work and outdoor time are important factors that can 
influence the onset and progression of myopia among 
children. However, more important is that these envi-
ronmental factors are modifiable (15). Pärssinen O et 
al. in a 22-year-follow-up study, found that decreased 
outdoor time and increased near-work time in child-
hood are associated with adulthood high myopia (16). 
Some countries in East and Southeast Asia, where the 
epidemic of myopia is strongly connected with envi-
ronmental factors, have implemented national myo-
pia prevention program in schools that aims for more 
hours per day outdoors. Most of the studies based 
on the assessment of the efficacy of implementation 
of additional outdoor activities in schools were per-
formed in those countries, which have been identified 
as “hot spots” when it comes to the myopia epidemic.

It is documented that higher levels of daily light 
exposure time reduce the myopia change in both 
non-myopic and myopic children, correlate with less 
axial eye growth, and can be used to slow down the on-
set of myopia, especially in younger children (17-25).

The association of near work and myopia is found 
to be more significant in children than in the older 
population, but more specific, longitudinal, and ran-
domized controlled trials are needed to establish more 
consistent conclusions among experts. It is the same 
with digital screen time. A systematic review studies 
and meta-analysis indicates a link between near work 
and onset and progression of myopia. They also show 
that, when it comes to near work, the time that children 
spend reading is a significant factor for myopia in chil-
dren, not the time they spend studying, using a com-
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puter, or watching TV. Also, the intensity more than 
the duration of near work is an important risk factor for 
myopia (26, 27). There is a growing number of studies 
that investigate the correlation between digital screen 
time, asthenopia, and eyesight. A previously men-
tioned study concluded that digital screen time >5h and 
playing videogames on a smartphone for > 1h per day 
are significant risk factors for DES among schoolchil-
dren in India (13). A strong correlation between digital 
screen time and myopia was estimated in more studies 
among schoolchildren. Studies in India estimated that 
the risk of myopia was 8 times higher among children 
with more than 2 hours/day of mobile and video game 
screen time compared to children with 0-2 hours/
day and 8 times higher in children with > 4hr/week 
of screen time compared to those with no screen time 
(28,29). In Ireland, a relevant study determined that 
the incidence of myopia is significantly higher among 
school children, with more than 3h/day of smartphone 
screen time compared to those who used smartphones 
less than 1 hour per day (30). Among the other digital 
devices, smartphone overuse is significantly positively 
associated with the incidence of visual impairment and 
digital eyestrain, and children are the most vulnerable 
group of the population (13, 31). Although the limita-
tions of recent studies require further investigations, 
their results indicate a myogenic effect of increased 
digital screen time with special emphasis on younger 
children. Excessive use of digital devices also reduces 
outdoor time, which can also affect the onset and pro-
gression of myopia.

COVID-19 pandemic opened a significant need 
for new studies, clinical trials, and screening to bet-
ter assess all direct and indirect effects of all known 
risk factors on ocular health and visual function. Those 
findings will be very helpful for future strategies and 
planning further public health measures for prevention 
and treatment of myopia and other consequent eye 
conditions, particularly among children, because of 
its potential to influence their learning, school perfor-
mance, and thus their future. Anti-epidemic measures 
during the COVID-19 pandemic created the “ideal” 
conditions for all relevant risk factors that can compro-
mise visual health in children. They led to increased 
indoor time, significant growth in digital screen time, 
excessive near work. What can the findings of current 
studies tell us?

Since the pandemic started in China, the first re-
sults came from their studies. In a large prospective 
cross-sectional study, which included 123 535 children 
aged 6-8 years in China, researchers aimed to investi-
gate the prevalence and progression of myopia during 
the COVID-19 home confinement. The prevalence of 
myopia increased 1.4 to 3 times in 2020 compared with 

the previous years (2015-2019), and the myopic shift 
was significant among younger children aged 6 (−0.32 
D), 7 (−0.28 D), and 8 (−0.29 D) years (32). Prelimi-
nary results of the study among children in Argentina, 
5-18 years of age, are similar. The mean annual pro-
gression of myopia was significantly higher during the 
period 2019-2020 than 2018-2019 and was less in older 
children (33). One smaller study included 115 myopic 
children in Alanya, aged 8-17 years, who have been 
followed up for at least three years before the pandem-
ic. Myopia progression was statistically significant in 
2020 compared to the previous three years and signifi-
cantly less among children who spent 2h/day outdoor 
or lived in detached houses. Digital screen time and the 
type of device were not found to have a significant influ-
ence on myopia progression in this study (2). Erdinest 
et al. published interesting research among 14 children 
who have been treated with 0.01% atropine solution 
for myopia control for two years ((March 2019 until 
March 2021). During the whole second year, children 
were home-schooled. The average spherical equivalent 
refraction (SER) and axial length (AL) increased sig-
nificantly during the year of the lockdowns compared 
to pre-lockdowns year treatment (34). The large sam-
ple size cohort study as a part of The Myopia Screen-
ing Survey of Children and Teenagers in Schools, 
conducted in 46 primary and junior high schools in 
Hangzhou, China, started in early 2019, with examina-
tions performed 6-month intervals thereafter, show a 
progression of myopia among the respondents but in 
a partially reversible manner. Myopic progression was 
reversed partially half a year after the lockdown, which 
can be explained, as they speculate, by accommodative 
spasms during the lockdown, which is caused by de-
creased indoor time, increased digital screen time, and 
limited indoor space. They also found that younger par-
ticipants are more susceptible to myopic progression 
during a lockdown, which they explain by two possible 
hypotheses: younger children had more restricted in-
door time during the lockdown and they may be more 
sensitive to lifestyle changes during the lockdown (35). 
A study in Spain investigated the impact of in-house 
quarantine during the COVID-19 pandemic on the vi-
sion of school-aged children. This cross-sectional study 
analyzed the results obtained during the “scholar cam-
paign in favor of the visual health” carried out in 2019 
and 2020 among the children aged 5-7 years. They 
came to similar conclusions (36).

CONCLUSION

It is a fact that the COVID-19 pandemic and the 
intensity of measures taken to suppress the spread of 
the pandemic caused drastic lifestyle changes that led 
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to decreased outdoor time, increased digital screen 
time, especially among children. More than 1 billion 
children are affected by school closures due to the pan-
demic globally. No matter how long and to what ex-
tent online learning will continue, behavioral changes 
and dependence on digital devices may persist even 
after the COVID-19 pandemic. Facing the problem of 
the myopia epidemic worldwide and its consequenc-
es, eye health professionals invest a lot of effort in 
studies and research that will help to prevent myo-
pia and reduce its progression. According to that, the 
COVID-19 pandemic is a reason for great concern. A 
very important conclusion of previous studies is that 
younger children are significantly sensitive to factors 
such as increased indoor, digital device time and in-
creased near work compared to teenagers and adoles-
cents, and they show significantly higher myopic shift 
and prevalence of DES when it comes to these risk 
factors. The sooner myopia develops, the greater is the 
risk for developing more serious eye conditions later 
in life, like retinal detachment, macular degeneration, 
and glaucoma. Therefore, it is of great importance to 
raise awareness among schools, children, parents, and 

relevant institutions and to work on productive collab-
oration among them. Prompt implementation of ade-
quate public and school policies and eye care services 
globally, effective planning of public health measures 
for prevention and treatment of myopia must be part 
of the crucial measures in the future. The consequenc-
es of widespread acceptance of digital devices in all 
spheres of public life by affecting visual function also 
affect learning, school performance, and development 
of children, and thus their future.
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PREKOMERNA UPOTREBA DIGITALNIH UREĐAJA 
TOKOM COVID-19 PANDEMIJE I POREMEĆAJI VIDA KOD DECE: 

 POSTOJI LI RIZIK ZA DUGOROČNE EFEKTE?
Detanac A. Dzenana

Department of ophthalmology, General hospital Novi Pazar, Serbia

Globalno zatvaranje škola i kućni karantin zbog 
pandemije COVID-19 povećavaju vreme korišćenja 
digitalnih uređaja kao i ukupno vreme rada na blizi-
nu, a smanjuju vreme boravka na otvorenom, poseb-
no među školskom decom, što može uticati na poja-
vu astenopije, refraktivnih grešaka, smanjenja vidne 
oštrine i insuficijencije akomodacije. Stručnjaci veruju 
da oftalmolozi sada imaju posebnu priliku da apeluju 
na ovaj problem, da podignu svest o tome među rodi-
teljima, decom i prosvetnim radnicima, pa i da utiču 
na nadležne organe u smislu razvijanja strategija koje 
će pomoći deci i studentima, kao i roditeljima i rele-

vantnim institucijama da se nose s ovim problemom i 
nakon pandemije. Brza implementacija odgovarajućih 
javnih i školskih programa i usluga za očuvanje zdra-
vlja oka na globalnom nivou, kao i efektivna imple-
mentacija mera za prevenciju i lečenje miopije, moraju 
biti deo ključnijh  mera za očuvanje javnog zdravlja u 
budućnosti. Posledice široko rasprostranjene upotrebe 
digitalnih uređaja u svim sferama javnog života utiču-
ći na vidne funkcije utiču takođe i na učenje, uspeh u 
školi i razvoj dece, a time i na njihovu budućnost.

Ključne reči: Covid-19, deca, prekomerna upo-
treba digitalnih uređaja, poremećaji vida.
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Abstract: Katarina Milovuk (Ekaterina Đorđević) 
was born on August 28, 1844 in Novi Sad of Serbia. 
She proved to be one of the first women to realize her 
professional potentials “outside the home hearth” in 
Serbia, and even more authentically as a true Serbian 
“Heroine of the Spirit” of the targeted fight for wom-
en’s rights. With her valuable presentation and views, 
Katarina Milovuk attracted about 3000 ladies from 
the most prominent Belgrade families, who accepted 
the task of taking part in the medical training for girls 
and women to help Serbian soldiers on the battlefield, 
and who were more decimated by the typhus epidemic 
than by lethal bullets of enemies. The main opus (her 
aim) of her social engagement was the historical strug-
gle for women’s rights and activities in the education 
of women’s youth in Serbia. As an active participant 
in social life in Serbia, she participated in the histori-
cal organization of aid for the Serbian army during the 
wars that Serbia was waging at the time.

Keywords: Katarina Milovuk; Serbian charity and 
Serbian patriotism; heroine for women’s rights; Serbi-
an army.

INTRODUCTION
Katarina Milovuk (Ekaterina Đorđević) was born 

on August 28, 1844 in Novi Sad of Serbia, from par-
ents Jovan and Jelisaveta Đorđević. Her father was a 
brave soldier and an Austrian lieutenant, and at the 
age of 18, he fled to Belgrade. As a military officer, 
he proved himself in the fights against the Turks, in 
the battle of Sokol, and the battle on the Drina. Af-
ter the bombing of Belgrade in 1862, he became the 
commander of the defense of the city of Belgrade. He 
sent his daughter to high school in the then prestigious 
educational institution, the Nikolaev Gymnasium at 
the University of Odesa, where Katarina passed the 

state pedagogy qualifying exam in 1861. After finish-
ing school successfully, Katarina returned to Belgrade. 
She was a polyglot and could speak Russian, French, 
German, and English. She also played the piano (1).

She was perceived as a fair, educated, and strict 
woman, which was a rarity in the traditional Serbian 
capital between anarchy and autocracy (2).

She proved to be one of the first women to realize 
her professional potentials “outside the home hearth” 
in Serbia, and even more authentically as a true Ser-
bian “Heroine of the Spirit” of the targeted fight for 
women’s rights (3). A famous, charitable character, 
who successfully rose above her time and existence 
in Serbia, was always great and the first towards all 
priority tasks (3), shown in Figure 1.

EDUCATIONAL  
AND PEDAGOGICAL CAREER
At the age of 19, Katarina Milovuk took over the 

function of the manager of the newly opened “Higher 
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Figure 1. Katarina Milovuk (1863–1913) the real 
heroine character for women’s rights

Photo: Archive of the National Bank of Serbia/
Belgrade library (1863–1913)
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Women’s School”, and on the recommendation of the 
Head of the Ministry of Education of Serbia, Ljubomir 
Nenadović, she then started her educational and peda-
gogical career through the women’s movement in Ser-
bia (4), shown in Figure 2.

The “Higher Women’s School” raised groups of 
educated women in Serbia. It educated 25000 female 
teachers and created four women’s high schools: “Wom-
en’s Teacher’s School” (1900), “The First Women’s Re-
al High School” (1905), “The Second” (1918), “The 
Third” at Savamala (5).

She fought for the importance of pro-European 
and feminist ideas in Serbia with all her strength and 
skills, so that in 1875 she participated in the founding 
of the “Belgrade Women’s Society”, which she suc-
cessfully managed from 1889 to 1891 (6).

Katarina Milovuk dedicated her professional life 
to the “Belgrade Women’s Society”, which is a unique, 
bright example of a true heroine of Serbian patriotism 
and charity (7).

In 1865, she got married to Milan Milovuk, a 
school director of Belgrade “Realka”, a lawyer, a pro-
fessor of history, the founder and first choirmaster of 
the then Belgrade Singing Society. Since she could not 
realize herself as a mother, she directed all her inex-
haustible life energy towards pedagogical, cultural, 
educational, traditional, and humanitarian work (8).

She participated in the publication of the national 
magazine “The Housewife”, the first women’s mag-
azine in Serbia since 1879. She was an active orga-
nizer of volunteer humanitarian work and numerous 
cultural activities of the society “without borders” (9). 
The goal of the society was to provide girls with high-
er general education and to provide educated Serbian 
teachers for women’s primary schools, which began 
to open and work (by Law, 1847) (10). The society’s 
curriculum included eleven free subjects: the science 

Figure 2. The first class of graduates of “Higher 
Women’s School” 1865/66

Photo: Archive of the National Bank of Serbia/
Belgrade library: “Higher Women’s School”: 

1863-1913

of Christianity, the Serbian language, general and Ser-
bian history, and geography, natural sciences, arith-
metic, pedagogy, dietetics, writing, women’s work, 
gymnastics, domestic technology - cooking skills. 
Three elective subjects: piano, painting, and foreign 
language were compulsory and free. Only poor stu-
dents received books and snacks at that time (10, 11).

She gained the love and respect of her people. She 
enjoyed the honor of the Serbian rulers because the 
words and deeds of young Katarina were appreciat-
ed and influential in all strata of Serbian society. For 
three decades, she was entrusted with the upbringing 
of girls aged 11-19, at the end of the 19th century, in 
then “Semi-Oriental Serbia” in which the “Women’s 
question” was raised (12).

HISTORICAL STRUGGLE 
FOR WOMEN’S RIGHTS

She was the co-founder and vice president of the 
“Circle of Serbian Sisters” together with Delfa Ivanić, 
Nadežda Petrović, Draga Ljočić, and other Serbian 
benefactress (1903) (13).

With her valuable presentation and views, Katari-
na Milovuk attracted about 3000 ladies from the most 
prominent Belgrade - families, who accepted the task 
of conducting medical training for girls and women to 
help Serbian soldiers on the battlefield, and who were 
more decimated by the typhus epidemic than by the 
lethal bullets of enemies (14).

She dedicated most of her energy to the fight for 
national interests, rights, and emancipation of women 
in the 19th century in Serbia. She initiated the found-
ing of the “Serbian People’s Women’s Union” which 
fought for women’s suffrage and was its first president 
(1906). She rose from the first women, who revolted 
against the “shackles” of patriarchal Serbian society, 
fighting for women’s rights and status. She was an ad-
vocate for women. She fought for voting rights, educa-
tion, the right to work and earn a salary. She founded 
the “Women’s Worker’s School” with “Pazar” where 
the works of schoolgirls were sold, intending to enable 
women aged 13 to 17 to earn and be independent (15).

Her students were Draga Mašin – a historical great 
female figure, Nadežda Petrović – a famous paint-
er, Draga Ljočić – a first woman doctor of medicine, 
Mage Magazinović – a journalist, Zorka Todosić – an 
actress, and other successful women who followed her 
path. She was greatly supported by Queen Natalija and 
other ladies in the government, who attended her les-
sons, side by side with her students, in the cradle of 
education in Serbia (16).

She influenced the formation of the correct and 
realistic attitudes of famous women in Serbia, who 
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then faced social prejudices, mistrust, and challenge. 
She went down in history as a person responsible for 
the evolution of the female intellectual elite in Serbia. 
She was the first woman in Serbia who demanded to 
be registered and active on the voter list in 1897. In 
1900, she submitted a request to the President and the 
Senate that all independent women and women who 
supported their families be granted the right to vote. 
Her appeal for women’s suffrage was rejected, but her 
discipline, spirituality, and vision were not diminished 
- that she “set the car on the right path” both during 
the political upheavals and during the wars and trage-
dies in Serbia. Her demands also affected the constitu-
tional order of Serbia (16).

She was also an active member of the humanitari-
an “Society for Support and Education of the Poor and 
Abandoned Children” (17).

With her colleagues from school, she founded the 
\“Women’s Music Society” whose performances and 
recitals were long remembered among the most prom-
inent citizens of Belgrade at that time (18), shown in 
Figure 3.

Through her efforts, a sewing workshop was 
opened within the building of the “Higher Women’s 
School” in Belgrade, where clothes were sown for 
the needs of the Serbian army, and other important 
activities, which the “Army of mercy” gave to Serbi-
an-war-history (20, 21).

The Serbian sisters left memorial signs through 
the history of Serbian wars and the signs of the au-
thentic history of Serbian literature [22]. After thirty 
years, she retired (1893) but did not stop with her oth-
er activities. She dedicated herself to translation work 
and translated from German the novel “Down with 
Weapons” by baroness Bertha von Suttner (Belgrade, 
1899), who won the Nobel Peace Prize in 1905 (22).

She was the author of textbooks used in teach-
ing pedagogy and methodology: Pedagogy - Textbook 
for Girls of the Higher School of Women (Belgrade, 
1866), Methodology - textbook for students of the 
Higher School of Women (Belgrade, 1866), History of 
the World in a Short Review for Women (Belgrade, 
1871) (23). Just before her doomsday, Katarina Mil-
ovuk was one of the successful speakers at the “Con-
gress of the International Alliance for Women’s Voting 
Rights” in Budapest. She was awarded for her human-
itarian work “The order of the Serbian Red Cross”, 
in 1877, “The medal of Princess Natalija for zealous 
service”, in 1878, “The medal of Queen Natalia” in 
1886, “The order of Saint Sava” in 1905 and two Rus-
sian decorations for mercy, humaneness, and charity. 
The world will still have to reckon with the patriotism 
of Serbian women - a war epilogue (23).

Katarina Milovuk (among acquaintances called 
“Milovukica”) died in Belgrade, on September 27, 
1913, at the age of 69. In remembrance, Katarina 
Milovuk and Serbian patriotism not to be forgotten, 
a street in Belgrade, in the municipality of Zvezdara, 
bears her name (24).

With this historical text, the authors want to re-
mind of the “Heroine of the Spirit” ahead of her time 
and gender (the founder of the feminist movement) in 
the struggle for cultural revival and emancipation of 
women for the right to work and educate, and for oth-
ers to meet Katrina Milovuk: the most influential, most 
educated woman in Serbia in the second half of the 
nineteenth century (24).

In memory of remembrance and gratitude, to pay 
tribute and preserve from eternal oblivion “Heroine of 
the Serbian spirit - When women became citizens in 
Serbia”, and their culture of femininity, existence, and 
power in society (24, 25)!

IN CONCLUSION
The main opus (the aim) of her social engagement 

was the historical struggle for women’s rights and ac-

Figure 3. “Women’s Music Society” in Belgrade, 
1894

Photo: Belgrade City Museum: “The Management 
of the Belgrade Women’s Association”, 1894

HUMANITARIAN WORK: 
SERBIAN CHARITY 
ANE SERBIAN PATRIOTISM

Her indomitable spirit as an “army of mercy” 
knew no defeat. During the Serbian wars at the time, 
fighting for liberation and unification, Katarina Mil-
ovuk was actively involved in other humanitarian 
work. Amid the Serbian-Turkish Wars (1876-1878) 
and the Serbian-Bulgarian War (1885), she trained 
women as diligent nurses. During the Balkan Wars, 
she renovated the “Saint Jelena” shelter, which took 
care of the children of soldiers on the fronts, and paved 
the way for the medical culture of Balkan-nations (19).
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tivities related to the education of young women and 
girls in Serbia. As an active participant in the social 
life in Serbia, she also participated in the historical or-
ganization of aid for the Serbian army during the wars 
that Serbia was waging.
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Katarina Milovuk (Ekaterina Đorđević) rođena je 
28. августа 1844. u Novom Sadu u Srbiji. Dokazala 
se kao jedna je od prvih žena, koja je u Srbiji ostvari-
la svoje profesionalne potencijale „izvan kućnog og-
njišta“, a još autentičnije kao prava srpska „Heroina 
duha“ ciljane borbe za ženska prava. Svojim vrednim 
izlaganjem i stavovima Katarina Milovuk je privukla 
oko 3000 dama iz najuglednijih beogradskih porodica, 
koje su prihvatile zadatak da održe medicinske obuke 
za devojke i žene, kako bi pomogle srpskim vojnicima 

na ratištu, a koji su bili više desetkovali od epidemije 
tifusa, nego od neprijateljskih ubojnih metaka. Glav-
ni opus (cilj) društvenog angažovanja Katarine Milo-
vuk bila je istorijska borba za prava žena i aktivnosti 
u obrazovanju ženske omladine u Srbiji. Kao aktivni 
sudionik društvenog života u Srbiji, i u vreme ratova 
koje je Srbija tada vodila, učestvovala je i u istorij-
skom organizovanju pomoći za srpsku vojsku.

Ključne reči: Katarina Milovuk; srpsko dobročin-
stvo i patriotizam; heroina za ženska prava; srpska vojska.
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Thyroidology has yet to declare the optimal nee-
dle size for thyroid fine-needle aspiration (FNA) cytol-
ogy. In this respect, the researches on this issue remain 
restricted in English-language literature. Currently, 
Saraph and colleagues (1) evaluated dissimilarity be-
tween 23- and 25-gauge needles in terms of nondiag-
nostic/unsatisfactory rates of The Bethesda System 
for Reporting Thyroid Cytopathology (TBSRTC) af-
ter FNA applications. The authors had worked with a 
sum of 141 23- and 157 25-gauge needles and reported 
their nondiagnostic/unsatisfactory rates as 31.09% and 
35.07%, respectively, with no statistical difference. 
However, Dong et al. (2) reported working with 240 
consecutive nodules, had undergone US-guided FNA 
(US-FNA), and obtained the highest scores of sam-
ple quality with 25-gauge needles in thyroid FNA 
cytology, comparing with 22- and 23-gauge needles, 
very recently. The authors declared the nondiagnostic 
scores of 15.42%, 19.58%, and 14.17% for US-FNA 
with 22-, 23-, and 25-gauge needles, respectively (2). 
In addition, recently, Shumrick et al. (3) reported 148 
thyroid nodules in 107 cases, had undergone US-FNA, 
revealing significantly less non-diagnostic cytology 
with 27-gauged needles, 11.3%, comparing 25-gauge 
needles, 24.7%. We recently have studied the possible 
impact of size cutoff of 10- and 15-mm for the thy-
roid nodules on three diagnostic tools; i) strain elas-
tography (SE), ii) sonography-guided FNA cytology, 
and iii) histopathology. A sum of 425 cases with 500 
thyroid nodules had undergone US-guided FNA (US-
FNA) with 27-gauge finest-needle by a single surgeon 
(I.S.), surgeon-performed US (SUS), with a local an-
esthetic agent (1-3 mL of 1% lidocaine with 1:100,000 
epinephrine) based on American Thyroid Association 
(ATA) management guidelines for patients with thy-

roid nodules and differentiated thyroid cancer [i.e. 
low, intermediate, and high suspicion nodules]; 2015 
ATA management guidelines for adult patients with 
thyroid nodules and differentiated thyroid cancer] 
for three years and two months. TBSRTC 1st ed. had 
been used for this period, for the mentioned consid-
erable and novel ‘SUS based’ US-FNA terminology 
with the specific and also ‘ well-accepted and crucial’ 
size cut offs of 10- and 15- mm in Thyroidology re-
vealing the FNA cytology outcomes with27-gauge 
fine needles, for Category I, per se, TBSRTC, 1st ed. 
were revealed as 9.0% (4). Moss et al.(5) notified that 
regular and coordinated thyroid FNA should be per-
formed with smaller needle gauges, 24-27-gauges, 
without aspiration, routinely, in a systematic review 
and meta-analysis. Saraph et al. (1) specified the uti-
lization of a 25-gauge needle did not produce a lower 
nondiagnostic rate, comparing the 23-gauge one. In 
addition, they pointed out that larger nodules might 
increase diagnostic rates, while the older and cystic 
nodules are prone to inadequate samples. We agree 
with Saraph and colleagues’(1) opinion about the lim-
itations of nodule location, such as a posterior, more 
difficult to reach nodules, and sonography of compo-
sition (mixed and solid) and echogenicity which may 
be crucial parameters for this issue. Nonetheless, we 
postulate that the so-called needle gauge concept se-
lectively enriches with finer needles. Additionally, 
we currently introduced the proposal of a novel ter-
minology, “minimally invasive FNA (MIFNA)” and 
“minimally invasive thyroid FNA; Thyroid MIFNA 
(Thy MIFNA)”, including 27-gauge  fine-needle with 
pre-procedural topical and local anesthetic agents ad-
ministration, hope to contribute in Thyroidology (6). 
Of note, we might recommend opting for a 27-gauge 
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finest needle in terms of US-FNA for a butterfly gland, 
the thyroid, with reasonable low rates of non-diagnos-
tic/unsatisfactory cytology, TBSRTC, 1st and 2nd ed. 
and low severity of pain, as a matter of course. To 
this end, we also recommend: “think twice with larger 
needles for thyroid US-FNA”. This issue merits fur-
ther investigation.

Keywords: Thyroid gland, Needle, Gauge, Opti-
mal size, Fine-needle aspiration, Thyroidology.
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FNA — Fine-needle aspiration
US — Ultrasonography
SE — Strain elastography

ATA — AmericanThyroid Association
TBSRTC — The Bethesda System for Reporting 
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SANAMED je medicinski časopis osnovan 2006. 
godine. Časopis objavljuje: originalne naučne i struč­
ne članke, prikaze bolesnika, revijske radove, pisma 
uredniku, članke iz istorije medicine, prikaz objavlje­
nih knjiga i druge medicinske informacije.

Rukopise slati na adresu:
Prim. dr Avdo Ćeranić,
(za Sanamed)
Ul. Palih boraca 52, 36300 Novi Pazar
Email: sanamednp2006ªgmail.com
www.sanamed.rs

Prispeli rukopis Uređivački odbor šalje recenzen­
tima radi stručne procene. Ukoliko recenzenti predlože 
izmene ili dopune, kopija recenzije se dostavlja autoru 
s molbom da unese tražene izmene u tekst rada ili da 
argumentovano obrazloži svoje neslaganje s primed­
bama recenzenta. Konačnu odluku o prihvatanju rada 
za štampu donosi glavni i odgovorni urednik.

Časopis se štampa na engleskom jeziku, sa krat­
kim sadržajem prevedenim na srpski jezik.

OPŠTA UPUTSTVA

Tekst rada kucati u programu za obradu teksta 
Word, latinicom, sa dvostrukim proredom, isključivo 
fontom Times New Roman i veličinom slova 12 tačaka 
(12 pt). Sve margine podesiti na 25 mm, a tekst kucati 
sa levim poravnanjem i uvlačenjem svakog pasusa za 
10 mm, bez deljenja reči (hifenacije).

Rukopis mora biti organizovan na sledeći način: 
naslovna strana, sažetak na srpskom jeziku, sažetak na 
engleskom jeziku, ključne reči, uvod, cilj rada, bole­
snici i metodi/materijal i metodi, rezultati, diskusija, 
zaključak, literatura, tabele, legende za slike i slike.

Svaki deo rukopisa (naslovna strana, itd.) mora 
početi na posebnoj strani. Sve strane moraju biti nume­
risane po redosledu, počev od naslovne strane. Podaci 
o korišćenoj literaturi u tekstu označavaju se arapskim 
brojevima u zagradama, i to onim redosledom kojim 
se pojavljuju u tekstu.

Obim rukopisa. Celokupni rukopis rada, koji či­
ne naslovna strana, kratak sadržaj, tekst rada, spisak 

literature, svi prilozi, odnosno potpisi za njih i legenda 
(tabele, slike, grafikoni, sheme, crteži), naslovna stra­
na i sažetak na engleskom jeziku, mora iznositi za ori­
ginalni rad, saopštenje, rad iz istorije medicine i pre­
gled literature do 5.000 reči, a za prikaz bolesnika, rad 
za praksu, edukativni članak do 3.000 reči; radovi za 
ostale rubrike moraju imati do 1.500 reči.

Provera broja reči u dokumentu može se izvršiti 
u programu Word kroz podmeni Tools-Word Count ili 
File-Properties-Statistics.

Sva merenja, izuzev krvnog pritiska, moraju bi­
ti izražena u internacionalnim SI jedinicama, a ako je 
neophodno, i u konvencionalnim jedinicama (u zagra­
di). Za lekove se moraju koristiti generička imena. Za­
štićena imena se mogu dodati u zagradi.

Naslovna strana. Naslovna strana sadrži naslov 
rada, kratak naslov rada (do 50 slovnih mesta), puna 
prezimena i imena svih autora, naziv i mesto instituci­
je u kojoj je rad izvršen, zahvalnost za pomoć u izvr­
šenju rada (ako je ima), objašnjenje skraćenica koje su 
korišćene u tekstu (ako ih je bilo) i u donjem desnom 
uglu ime i adresu autora sa kojim će se obavljati kore­
spondencija.

Naslov rada treba da bude sažet, ali informativan.
Ako je potrebno, može se dodati i podnaslov.
Kratak naslov treba da sadrži najbitnije informa­

cije iz punog naslova rada, ali ne sme biti duži od 50 
slovnih mesta.

Ako je bilo materijalne ili neke druge pomoći u 
izradi rada, onda se može sažeto izreći zahvalnost oso­
bama ili institucijama koje su tu pomoć pružile.

Treba otkucati listu svih skraćenica upotrebljenih 
u tekstu. Lista mora biti uređena po abecednom redu 
pri čemu svaku skraćenicu sledi objašnjenje. Uopšte, 
skraćenice treba izbegavati, ako nisu neophodne.

U donjem desnom uglu naslovne strane treba ot­
kucati ime i prezime, telefonski broj, broj faksa i tačnu 
adresu autora sa kojim ce se obavljati korespodencija.

Stra­ni­ca sa sa­žet­kom. Sažetak mora imati do 
350 reči. Treba koncizno da iskaže cilj, rezultate i za­
ključak rada koji je opisan u rukopisu. Sažetak ne mo­
že sadržati skraćenice, fusnote i reference.

Ključ­ne re­či. Ispod sažetka treba navesti 3 do 8 
ključnih reči koje su potrebne za indeksiranje rada. 

UPUTSTVO AUTORIMA
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U izboru ključnih reči koristiti Medical Subject Hea­
dings — MeSH.

Stra­ni­ca sa sa­žet­kom na en­gle­skom je­zi­ku. Tre­
ba da sadrži pun naslov rada na engleskom jeziku, kra­
tak naslov rada na engleskom jeziku, naziv institucije 
gde je rad urađen na engleskom jeziku, tekst sažetka na 
engleskom jeziku i ključne reči na engleskom jeziku.

Struktura rada. Svi podnaslovi se pišu velikim 
slovima i boldovano.

Originalni rad treba da ima sledeće podnaslove: 
uvod, cilj rada, metod rada, rezultati, diskusija, zaklju­
čak, literatura.

Prikaz bolesnika čine: uvod, prikaz bolesnika, di­
skusija, literatura.

Pregled iz literature čine: uvod, odgovarajući 
podnaslovi, zaključak, literatura.

Bo­le­sni­ci i me­to­de/ma­te­ri­jal i me­to­de. Treba 
opisati izbor bolesnika ili eksperimentalnih životinja, 
uključujući kontrolu. Imena bolesnika i brojeve istori­
ja ne treba koristiti.

Metode rada treba opisati sa dovoljno detalja ka­
ko bi drugi istraživači mogli proceniti i ponoviti rad.

Kada se piše o eksperimentima na ljudima, treba 
priložiti pismenu izjavu u kojoj se tvrdi da su ekspe­
rimenti obavljeni u skladu sa moralnim standardima 
Komiteta za eksperimente na ljudima institucije u ko­
joj su autori radili, kao i prema uslovima Helsinške 
deklaracije. Rizične procedure ili hemikalije koje su 
upotrebljene se moraju opisati do detalja, uključujući 
sve mere predostrožnosti. Takođe, ako je rađeno na ži­
votinjama, treba priložiti izjavu da se sa njima postu­
palo u skladu sa prihvaćenim standardima.

Treba navesti statističke metode koje su korišćene 
u obradi rezultata.

Re­zul­ta­ti. Rezultati treba da budu jasni i sažeti, 
sa minimalnim brojem tabela i slika neophodnih za do­
bru prezentaciju.

Diskusija. Ne treba činiti obiman pregled litera­
ture. Treba diskutovati glavne rezultate u vezi sa rezul­
tatima objavljenim u drugim radovima. Pokušati da se 
objasne razlike između dobijenih rezultata i rezultata 
drugih autora. Hipoteze i spekulativne zaključke treba 
jasno izdvojiti. Diskusija ne treba da bude ponovo iz­
nošenje zaključaka.

Li­te­ra­tu­ra. Reference numerisati rednim arap­
skim brojevima prema redosledu navođenja u tekstu. 
Broj referenci ne bi trebalo da bude veći od 30, osim u 
pregledu literature, u kojem je dozvoljeno da ih bude 
do 50.

Izbegavati korišćenje apstrakta kao reference, a 
apstrakte starije od dve godine ne citirati.

Reference se citiraju prema tzv. Vankuverskim 
pravilima, koja su zasnovana na formatima koja ko­
riste National Library of Medicine i Index Medicus.

Primeri:
1. Čla­nak: (svi autori se navode ako ih je šest i 

manje, ako ih je više navode se samo prvih šest i do­
daje se ”et al.”)

Spates ST, Mellette JR, Fitzpatrick J. Metasta­
tic basal cell carcinoma. J Dermatol Surg. 2003; 
29(2): 650–652.
2. Knji­ga:
Sherlock S. Disease of the liver and biliary 
system. 8th ed. Oxford: Blackwell Sc Publ, 1989.
3. Po­gla­vlje ili čla­nak u knji­zi:
Latković Z. Tumori očnih kapaka. U: Litričin O i 
sar. Tumori oka. 1. izd. Beograd: Zavod za udžbe­
nike i nastavna sredstva, 1998: 18–23.
Ta­be­le. Tabele se označavaju arapskim brojevi­

ma po redosledu navođenja u tekstu, sa nazivom tabele 
iznad.

Sli­ke. Sve ilustracije (fotografije, grafici, crteži) 
se smatraju slikama i označavaju se arapskim broje­
vima u tekstu i na legendama, prema redosledu poja­
vljivanja. Treba koristiti minimalni broj slika koje su 
zaista neophodne za razumevanje rada. Slova, brojevi 
i simboli moraju biti jasni, proporcionalni, i dovoljno 
veliki da se mogu reprodukovati. Pri izboru veličine 
grafika treba voditi računa da prilikom njihovog sma­
njivanja na širinu jednog stupca teksta neće doći do 
gubitka čitljivosti. Legende za slike se moraju dati na 
posebnim listovima, nikako na samoj slici.

Ako je uveličanje značajno (fotomikrografije) 
ono treba da bude naznačeno kalibracionom linijom 
na samoj slici. Dužina kalibracione linije se unosi u 
legendu slike.

Uz fotografije na kojima se bolesnici mogu pre­
poznati treba poslati pismenu saglasnost bolesnika da 
se one objave.

Za slike koje su ranije već objavljivane treba na­
vesti tačan izvor, treba se zahvaliti autoru, i treba pri­
ložiti pismeni pristanak nosioca izdavačkog prava da 
se slike ponovo objave.

Pi­sma ured­ni­ku. Mogu se publikovali pisma 
uredniku koja se odnose na radove koji su objavljeni u 
SANAMEDU, ali i druga pisma. Ona mogu sadržati i 
jednu tabelu ili sliku, i do pet referenci.

Propratno pismo. Uz rukopis obavezno priložiti 
pismo koje su potpisali svi autori, a koje treba da sa­
drži: izjavu da rad prethodno nije publikovan i da nije 
istovremeno podnet za objavljivanje u nekom drugom 
časopisu, te izjavu da su rukopis pročitali i odobrili 
svi autori koji ispunjavaju merila autorstva. Takođe je 
potrebno dostaviti kopije svih dozvola za: reproduko­
vanje prethodno objavljenog materijala, upotrebu ilu­
stracija i objavljivanje informacija o poznatim ljudima 
ili imenovanje ljudi koji su doprineli izradi rada.
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Tro­ško­vi pri­pre­me ra­da

Svi autori radova, imaju obavezu da pre nego što 
dobiju potvrdu da će rad biti objavljen u Sanamedu, 
izvrše uplatu za pokriće dela troškova štampe koja 
za autora rada iznosi 2500 dinara, a za koautore po 
1500 dinara, za svaki prihvaćeni rad. Za autora rada 
iz inostranstva naknada za štampanje iznosi 40 eura 
(u dinarskoj protivrednosti po kursu na dan uplate), a 
za koautore 20 eura. Dodatno će biti naplaćena svaka 

stranica na kojoj se nalaze slike u boji, po ceni od 30 
eura; crno bele slike se ne naplaćuju.

Za sva dalja uputstva i informacije kontaktirajte 
Uredništvo.

Na­po­me­na. Rad koji ne ispunjava uslove ovog uput­
stva ne može biti upućen na recenziju i biće vraćen auto­
rima da ga dopune i isprave. Pridržavanjem uputstva za 
pisanje rada za SANAMED znatno će se skratiti vreme ce­
lokupnog procesa do objavljivanja rada u časopisu, što će 
pozitivno uticati na kvalitet i redovnost izlaženja svezaka.





	  
	  
	
	

INSTRUCTIONS TO AUTHORS
SANAMED is a medical journal, published since 

2006. The journal publishes: original papers, case re­
ports, review articles, letters to the Editor, other artic­
les and information concerned with practice and rese­
arch in medicine.

Address manuscripts to:
Prim. dr Avdo Ćeranić,
(for Sanamed)
Ul. Palih boraca 52, 36300 Novi Pazar
Email sanamednp2006ªgmail.com
www.sanamed.rs

Arrived manuscript is sent to reviewers for expert 
assessment by the Editorial Board. If reviewers propo­
se changes or amendments, copies of reviews are sub­
mitted to authors with a request to enter the required 
changes to the text or explain its disagreement with the 
remarks of the reviewer. The final decision of accep­
tance for publishing is given by Editor in chief.

The journal is published in English, with the sum­
mary translated into Serbian.

GENERAL GUIDELINES

Text of the paper should be typed in a word pro­
cessing program Word, written in Latin, double-spa­
ced, only in Times New Roman font size 12 points. All 
margins should be set at 25 mm, and the text should be 
typed with the left alignment and paragraph indentati­
ons of 10 mm, without dividing the words.

The manuscript should be arranged as following: 
title page, abstract, key words, introduction, patients 
and methods/material and methods, results, discus­
sion, conclusion, references, tables, figure legends and 
figures.

Each manuscript component (title page, etc.) be­
gins on a separate page. All pages are numbered con­
secutively beginning with the title page.

References in the text are designated with Arabic 
numerals in parentheses, and the order in which they 
appear in the text.

Manuscript volume. The complete manuscript, 
which includes title page, short abstract, text of the ar­

ticle, literature, all figures and permisions for them and 
legends (tables, images, graphs, diagrams, drawings), 
title page and abstract in English, can have the length 
up to 5000 words for original paper, report, paper on 
the history of medicine and literature overview, while 
for patient presentation, practice paper, educative ar­
ticle it can be up to 3000 words, and other papers can 
be up to 1500 words.

The word count check in a document can be do­
ne in Word processor program in submenu Tools Word 
Count or File Properties Statistics.

All measurements, except blood pressure, are re­
ported in the System International (SI) and, if neces­
sary, in conventional units (in parentheses). Generic 
names are used for drugs. Brand names may be inser­
ted in parentheses. 

Title page. The title page contains the title, short 
title, full names of all the authors, names and full loca­
tion of the department and institution where work was 
performed, acknowledgments, abbreviations used, and 
name of the corresponding author. The title of the ar­
ticle is concise but informative, and it includes animal 
species if appropriate. A subtitle can be added if ne­
cessary.

A short title of less than 50 spaces, for use as a 
running head, is included.

A brief acknowledgment of grants and other assi­
stance, if any, is included.

A list of abbreviations used in the paper, if any, 
is included. List abbreviations alphabetically followed 
by an explanation of what they stand for. In general, 
the use of abbreviations is discouraged unless they are 
essential for improving the readabillity of the text.

The name, telephone number, fax number, and 
exact postal address of the author to whom commu­
nications and reprints should be sent, are typed at the 
lower right corner of the title page.

Abstract page. An abstract of less than 180 words 
concisely states the objective, findings, and conclusion 
of the studies described in the manuscript. The abstract 
does not contain abbreviations, footnotes or references.
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Below the abstract, 3 to 8 keywords or short phra­
ses are provided for indexing purposes.

The structure of work. All headings are written 
in capital letters and bold.

Original work should have the following hea­
dings: introduction, aim, methods, results, discussion, 
conclusion, references.

A case report include: introduction, case report, 
discussion, references.

Review of the literature include: an introduction, 
subheadings, conclusion, references.

Patients and methods/Material and methods. 
The selection of patients or experimental animals, in­
cluding controls is described. Patients’ names and ho­
spital numbers are not used.

Methods are described in sufficient detail to per­
mit evaluation and duplication of the work by other 
investigators.

When reporting experiments on human subjects, 
it should be indicated whether the procedures follo­
wed were in accordance with ethical standards of the 
Committee on human experimentation of the institu­
tion in which they were done and in accordance with 
the Declaration of Helsinki. Hazardous procedures or 
chemicals, if used, are described in detail, including 
the safety precautions observed. When appropriate, a 
statement is included verifying that the care of labora­
tory animals followed the accepted standards.

Statistical methods used, are outlined.
Results. Results are clear and concise, and inclu­

de a minimum number of tables and figures necessary 
for proper presentation.

Discussion. An exhaustive review of literature is 
not necessary. The major findings should be discussed 
in relation to other published works. Attempts should 
be made to explain differences between results of the 
present study and those of the others. The hypothesis 
and speculative statements should be clearly identified. 
The discussion section should not be a restatement of 
results, and new results should not be introduced in the 
discussion.

References. References are identified in the text 
by Arabic numerals in parentheses. They are numbe­
red consecutively in the order in which they appear in 
the text. Number of references should not exceed 30, 
except in the literature review, which is allowed to be 
to 50.

Avoid using abstracts as references and abstract 
older than two years are not cited.

References are cited by the so-called Vancouver 
rules, which are based on formats that use the Natio­
nal Library of Medicine and Index Medicus. The fol­
lowing are examples:

1. Article: (all authors are listed if there are six or 
fewer, otherwise only the first six are listed followed 
by “et al.“)

Spates ST, Mellette JR, Fitzpatrick J. Metasta­
tic basal cell carcinoma. J Dermatol Surg. 2003; 
29(2): 650–652.
2. Book: 
Sherlock S. Disease of the liver and biliary sys­
tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.
3. Chapter or article in a book:
Trier JJ. Celiac sprue. In: Sleisenger MH, For­
dtran J5, eds. Gastro-intestinal disease. 4 th ed. 
Philadelphia: WB Saunders Co, 1989: 1134–52.
Tables. Tables are typed on separate sheets with 

figure numbers (Arabic) and title above the table and 
explanatory notes, if any, below the table.

 Fi­gu­res and fi­gu­re le­gends. All illustrations 
(photographs, graphs, diagrams) are to be considered 
figures, and are numbered consecutively in the text 
and figure legend in Arabic numerals. The number 
of figures included is the least required to convey the 
message of the paper, and no figure duplicates the data 
presented in the tables or text. Letters, numerals and 
symbols must be clear, in proportion to each other, and 
large enough to be readable when reduced for publi­
cation. Figures are submitted as near to their printed 
size as possible. Legends for figures should be given 
on separate pages.

If magnification is significant (photomicro­
graphs), it is indicated by a calibration bar on the print, 
not by a magnification factor in the figure legend. The 
length of the bar is indicated on the figure or in the fi­
gure legend.

Photographs of identifiable patients are accompa­
nied by written permission from the patient.

For figures published previously, the original sou­
rce is acknowledged, and written permission from the 
copyright holder to reproduce it is submitted.

Letters to the Editor. Both letters concerning 
and those not concerning the articles that have been 
published in SANAMED will be considered for publi­
cation. They may contain one table or figure and up to 
five references.

Cover letter. The letter signed by all authors 
must be attached with the manuscript. The letter sho­
uld consist of: the statement that the paper has not been 
published previously and that it is not submitted for 
publication to some other journal, the statement that 
the manuscript has been read and approved by all the 
authors who fulfill the authorship criteria. Furthermo­
re, authors should attach copies of all permits: for re­
production of previously published materials, for use 
of illustrations and for publication of information abo­
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ut publicly known persons or naming the people who 
contributed to the creation of the work.

Costs of paper preparation 

All authors of papers, have obligation, before 
they receive confirmation that the paper will be publis­
hed in Sanamed, to pay part of expenses of printing, 
which is 2500 RSD for author, 1500 RSD for co-aut­
hors, for each paper.

For paper author from abroad printing fees are 40 
Euro (in Dinar equivalent at the exchange rate on the 
day of payment), and 20 Euro for co-authors. Additio­

nally will be charged each page with pictures in color, 
costing 30 Euro; black and white pictures will not be 
charged.

For any further instructions and information, con­
tact Editorial Board.

Note. The paper which does not fulfill the condi­
tions set in this instruction cannot be set to reviewers 
and will be returned to the authors for amendments 
and corrections. By following the instructions for wri­
ting the papers for Medical Journal, the time needed 
for the process of publication of papers in the journal 
will be shortened, which will have positive impact on 
the quality and regularity of publication of volumes.
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