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INTRODUCTION

Health problems, hospitalization and the treatment process cause an 
individual to have stress, anxiety and feelings of uncertainty about 
their future. The hospital process negatively affects the physical 
functions of the individual and leads to an increase in dependency 
and thus a decrease in their quality of life.1 Dependency has physical, 
mental, emotional, cognitive, social, economic and environmental 
aspects, and care dependency is defined as the patient’s need for 
professional support and request for a certain level of care depending 
on the decrease in their level of meeting their self-care needs and their 
dependency status.2 In other words, care dependency is the restriction 

in life due to a disease or disability. This may be temporary, long-term 
or permanent.3 Individuals who are discharged from hospital may have 
many difficulties, such as the continuation of their treatment at home, 
adaptation to their disease and/or the drugs they use.1 Conditions of 
unpreparedness are caused by the inability of patients to manage their 
own needs and care needs after returning home, such as in carrying 
out daily tasks, caring for themselves, or their ability to perform their 
health care.4

Discharge planning is a dynamic, comprehensive and collaborative 
process which aims to encourage an individual to continue his/her care 

Received: 14.02.2020
Accepted: 29.04.2020

BACKGROUND/AIMS: This study was carried out to examine the readiness to discharge, and the care dependency of patients who had been 
hospitalized for at least two days in surgical and internal clinics who were then recommended for discharge.

MATERIALS AND METHODS: In this descriptive study, a simple random sampling method in a training and research hospital was used between 
April 10th, 2018 and April 10th, 2019. Five hundred forty patients who agreed to participate in this study were included. The Patient Information 
Form covering the sociodemographic characteristics of the patients, the Care Dependency scale, and the Readiness for Discharge scale (RDS) 
were used to collect the research data.

RESULTS: The median age of the patients was 61.00 years and the median of hospital stay was 5 days. It was determined that the median score 
of care dependency of those patients who were recommended for discharge was moderately independent with a medium score on meeting 
their care needs of 46.00. When the median score of the RDS was examined, it was determined that, for those people who were not ready for 
discharge, it was high with a total scale score of 6.18.

CONCLUSION: The use of scales for care needs and discharge may prevent the early discharge of patients from hospital, and thus, may help to 
reduce the development of complications after discharge, re-hospitalization and additional medical expenses. In line with the results of this 
study, it is clear that patients need pre-discharge education.
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after discharge and to ensure that the caregiver can also provide the 
necessary service and support.5 A well-planned discharge education 
ensures a decrease in the duration of hospital stay and an increase in 
the quality of care both in hospital and at home, resulting in improved 
patient satisfaction.6 The use of a clinical assessment tool to evaluate 
patient readiness for discharge has been recommended as an addition 
to standard care for discharge preparation.7

In the literature, it is emphasized that readiness to discharge is effective 
on developments of the necessary health behavior, on improvements 
in quality of life, on preventing recurrent hospitalizations and also on 
mortality.8-10 Considering that training and counseling are important 
in preparing individuals for discharge, it is important to correctly 
determine the situation before discharge. In line with this, this study 
was carried out to examine the readiness to discharge and the care 
dependency of patients who had been hospitalized for at least two days 
in surgical and internal clinics and who then were recommended for 
discharge.

Research Questions

This study addressed the following specific research questions:

1. What are the levels of patients’ readiness for discharge from hospital?

2. What are the levels of care addiction of the patients when they are 
discharged from hospital?

3. What is the relationship between care addiction and readiness for 
discharge when patients are discharged from hospital?

MATERIALS AND METHODS

This study was a cross sectional study, carried out in an education 
and research hospital with a capacity of 430 beds, in a metropolitan 
center. This study was carried out with voluntary participants who 
were 18 years old or above, were literate, spoke Turkish, had no 
mental disorders, had been hospitalized in the internal medicine and 
surgical clinics of a training and research hospital between April 10th, 
2018-April 10th, 2019 and were determined to be ready for discharge on 
their last day of hospitalization. Patients numbering at least ten times 
the total number of items (25 items) on the scales used in this study 
were targeted. While all those patients who met the inclusion criteria 
constituted the population of this study, the final sample consisted of 
540 patients who agreed to participate using a simple random sampling 
method. The Patient Information Form including the sociodemographic 
characteristics of the patients, the Care Dependency Scale (CDS), and the 
Readiness for Discharge Scale (RDS) were used to collect the research 
data. The data were collected by the researchers at the end of the 
discharge day on the scheduled dates. Before the data were collected, 
the patients were informed about the objectives and scope of this study 
and asked whether they would volunteer to participate. Written and 
verbal consent of the participants was obtained. The forms were filled 
in during a 10-15-minute interview time and then collected by the 
researchers.

Patient Information Form

This form, which was prepared by the researchers, covered 
sociodemographic data such as the age and gender of the participants, 
and questions about their health status and requirements such as 
chronic disease, continuous drug use, and the need for care support.

Care Dependency Scale

The CDS is a scale which was developed by Dijkstra in Holland in 1998, 
based on the human needs of Virginia Henderson in order to evaluate 
patients’ care dependency. The validity and reliability study of the CDS 
in Türkiye was performed by Yont et al.11 The CDS is a scale consisting 
of 17 items covering the activities of daily living which determines the 
dependency levels of individuals and it is rated in a 5-point Likert-type 
format. The minimum and maximum scores which can be obtained 
from the scale are 17 and 85, respectively. A high score obtained from 
the scale indicates that the patient is independent in meeting their care 
needs.11 Yont et al.11 found the Cronbach’s alpha value to be 0.91 in their 
validity study. In this study, it was found to have a reliability coefficient 
of 0.76.

Readiness for Discharge Scale

This scale was developed by Weiss et al.12 All eight items of the RDS 
are evaluated between 0-10 points, and higher scores indicate a higher 
readiness. The validity and reliability study of the RDS in Türkiye was 
performed by Kaya et al.13 The four sub-dimensions of the scale are 
Personal Condition, Knowledge, Coping Skills and Expected Support. Its 
Cronbach’s alpha value was found to be 0.74 in their validity study, and 
it was found to have a reliability coefficient of 0.89 in this study.

Ethical Approval

This study was initiated after receiving approval from the hospital 
administration and the ethics committee (Sakarya University Faculty 
of Medicine Non-interventional Scientific Research Ethics Committee, 
approval number: 71522473/050.01.04/70). Informed written consent 
was obtained from the participants on a voluntary basis.

Statistical Analysis

Data were evaluated with the statistical software program IBM SPSS 
Statistics 21. It was observed that numerical variables did not conform 
to normal distribution while evaluating the data of this study. Frequency 
distributions were given for categorical variables. Whether there was 
a difference between two independent groups was analyzed by the 
Mann-Whitney U test, and the Kruskal-Wallis test was used to determine 
whether there was a difference among more than two independent 
groups. Cronbach’s alpha values were interpreted for the reliabilities of 
the scales. The Cronbach’s alpha value, which is an internal consistency 
measure, was calculated in order to evaluate the reliabilities of the 
scales. The values in Table 1 are higher than 0.70, which is generally 
accepted as indicating sufficient reliability. The relationship between 
numerical variables was examined by the Spearman correlation test. 
The statistical analysis of this study was performed by the researchers.

RESULTS

The median age of 540 patients included in this study was 61.00 
years and the median value of hospital stay was 5 days. 48.9% of the 
patients were female, 74.1% were married, and 69.4% were literate or 
primary school graduates. It was observed that most of the patients 
stated that they were unemployed (80.9%), had income equal to their 
expenses (80.7%), lived with their spouses (52.8%), received treatment in 
a surgical clinic (51.7%), did not smoke (63.0%) and had a regular dietary 
habit (68.9%), however, most of them (35.2%) were in the overweight 
group (25-29.9 kg/m2). It was observed that the median score of care 
dependency of the patients who were determined to be ready for 
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discharge was moderately independent with the medium score on 
their meeting their care needs of 46.00. When the median score of the 
RDS was examined, it was determined that the number of people who 
were not ready for discharge was high with a total scale score of 6.18. 
In terms of the sub-dimensions of the RDS, Personal Condition had an 
average of 6.00, Knowledge had an average of 5.00, Coping Skills had an 
average of 6.00 and Expected Support had an average of 9.00 (Table 1).

When some characteristics of the patients and their readiness for 
discharge were examined, it was observed that there was a highly 
significant difference between the need for support for care and the 
total scale and its sub-dimensions (p<0.01). Similarly, there was a highly 
significant difference between nutritional status and knowledge and the 
total scale score (p<0.01), and there was a significant difference between 
Personal Condition, Coping and Expected Support (p<0.05) (Table 2).

In Table 2, 3, some characteristics of the discharged patients, and the 
relationships and significance between CDS and RDS are presented. 
Among the patients included in this study, it was observed that those 
who needed support for care were not ready for discharge, while those 
who did not need support for care were ready for discharge, and that 
the score difference between them was significant (p<0.001). Similarly, 
it was observed that those with regular dietary habits were ready for 
discharge and this made a significant difference compared to those who 

were not ready (p<0.05) (Table 2). The correlation coefficients between 
the characteristics of the patients ranged from 0.151 to 0.807, and the 
highest correlation was between the RDS Personal Condition and the RDS 
scores (r=0.807, p<0.001). There was a positive correlation between CDS 
and the RDS’s sub-dimension of Personal Condition and a weak negative 
correlation with Coping Skills (r=0.151, r=-0.183, p<0.001) (Table 3).

DISCUSSION

The determination of hospitalized patients’ levels of care dependency 
while preparing for their discharge from the hospital will improve the 
quality of nursing care and ensure the readiness of the patients to go 
home.

In this study, patients independently performed their care needs at 
the moderate level according to CDS, and according to RDS, it was 
determined that they were not fully ready for discharge. They mostly felt 
ready for discharge in the sub-dimensions of Support, Personal Condition 
and Coping Skills while they felt least ready for discharge in the sub-
dimension of Knowledge according to their answers given on the RDS. 
The fact that the minimum score was obtained from the sub-dimension 
of Knowledge indicates that the patients needed discharge education 
(Table 1). In their study with patients over 60 years of age (n=200), 
Doroszkiewicz et al.14 found that CDS was moderately independent. 

Table 1. Mean CDS and RDS score of patients

Scale averages n Minimum Maximum Median 

Care Dependency Scale 540 17.00 85.00 46.00

Readiness for discharge total 540 0.00 10.00 6.18

RfD personal condition 540 0.00 10.00 6.00

RfD knowledge 540 0.00 10.00 5.00

RfD coping skills 540 0.00 10.00 6.00

RfD expected support 540 0.00 10.00 9.00

CDS: Care Dependency Scale, RDS: Readiness for Discharge Scale.

Table 2. Comparison of characteristics of patients with RDS

Variables
RfD personal 
condition

RfD knowledge RfD coping skills
RfD expected 
support

RfD total

Needing support for care

Yes (n=246)

No (n=294)

4.25

7.00

3.00

6.00

4.00

7.00

8.00

10.00

4.62

7.12

Test statistics
5060,500;

0.000**

48944,500;

0.000**

54171,500;

0.000**

45250,500;

0.000**

55140,500;

0.000**

Chronic disease

Yes (n=311)

No (n=229)

6.00

6.00

5.00

5.00

6.00

6.00

9.00

10.00

6.12

6.25

Test statistics
35820,500;

0.906

32976,500;

0.140

37761,500;

0.229

39124,500;

0.138

36212,000;

0.737

Regular medication use

Yes (n=335)

No (n=205)

6.00

6.00

5.00

4.50

6.00

6.00

9.00

9.50

6.25

6.12

Test statistics
31161,000;

0.920

31819,500;

0.151

31926,000;

0.169

32532,500;

0.278

33791,500;

0.756

Regular dietary habit

Yes (n=372)

No (n=168)

6.50

5.25

5.50

3.25

6.50

5.50

9.00

8.50

6.75

5.00

Test statistics
26242,500;

0.003*

24076,000;

0.000**

27005,000;

0.011*

26131,000;

0.001*

23133,000;

0.000**

Mann-Whitney U test, *p<0.05; **p<0.01.
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 In another study, they found that patients staying in internal medicine 
and surgical clinics had higher levels of dependency according to their 
CDS scores.15 In their study, Kaya et al.13 determined that their patients 
(n=1,579) were not fully ready according to their RDS scores. In their 
study carried out on patients who had had a heart attack and were 
preparing for discharge, Kosobucka et al.16 found that the patients were 
moderately ready to be discharged according to their scores obtained 
and that there was a significant relationship between their economic 
conditions and the mean score of the scale for readiness. In another 
study, it was emphasized that 95.36% of the patients felt ready for 
discharge and the reason for this high ratio was due to the social support 
received.17 In their study carried out to determine the information 
needs of patients at discharge, Yalcin et al.18 determined that patients 
needed information especially about their drugs. Guclu and Kursun6, 
determined that patients needed information about care at home. It is 
known that nurses preparing discharge plans cannot play an active role 
in the preparation process due to insufficient staff numbers and work 
load density, and they also face problems such as the inappropriateness 
of the patient and their family for the preparation process.9,19 To improve 
health team communication and collaboration regarding hospital 
discharge; improve the patient experience of discharge measured by 
patient‐reported quality of discharge teaching, readiness for discharge, 
and post-discharge coping difficulty; and reduce readmissions and 
emergency department visits post-discharge.20 In these studies, it was 
generally observed that individuals were not fully ready for discharge, 
which suggested that the education of the patients and the caregivers 
in the clinic was insufficient and that there was not enough planning 
regarding discharge education. The care support needed by the patients 
while preparing for discharge should be determined and met before 
discharge.

According to the results of this study, it was determined that those 
who stated that they needed support for care were not ready for 
discharge and that those with regular dietary habits were ready for 
discharge (Table 2). Kaya et al.21, who applied the RDS in their study, 
stated that the presence of someone who could help in care at home 
or who lived together with the patient made it easier to be ready for 
discharge. Orak and Sezgin22, indicated that the caregivers’ education 
level affected the care burden, and that the duration of providing care 
to the patient and the care burden scores of those who were literate 
were higher, while Mollaoglu et al.23 stated that those who provided 
support for care were first-degree relatives (husbands, children, parents, 
siblings) and that almost half of the caregivers met all the needs of 
the patient by themselves. Ozturk and Karatas24, stated that receiving 
a balanced diet and the consumption of preferred meals which met 
their nutritional needs caused patients to have positive feelings. It is 
known that irregular and poor nutrition at home after discharge leads 
to a lack of energy, fatigue, an inability to perform daily activities and 

psychological disorders in the patient.25 In their study, regular dietary 
habits accelerated the patient’s readiness for discharge in terms of 
coping with their disease and meeting their daily needs, and the fact 
that the care support needed is not provided to the individual can lead 
to a failure to maintain home-care after discharge.

There was a positive correlation between CDS and the RDS sub-dimension 
of Personal Condition and a weak negative correlation with Coping 
Skills (Table 3). The factors affecting patients’ readiness for discharge 
in the sub-dimension of Coping Skills consisted of age, gender, marital 
status, educational level, and the presence of a person living with 
the patient. In the sub-dimensions of Personal Condition and Coping 
Skills, it was indicated that the patients discharged before being ready 
had a higher ratio of having one of the following results; unplanned 
re-hospitalization, mortality or other negative consequences.21 With 
respect to Personal Condition, males are thought to have more difficulty 
in meeting their care needs. In their study carried out with male patients 
older than 70 years, Provencher et al.26 determined that receiving 
support at home (spouse, child) after discharge positively affected 
patients’ readiness for discharge. In a study carried out in Indonesia, 
there was found to be a positive relationship between coping skills 
and discharge education.27 Determining priority needs and accordingly 
planning care and discharge by considering the personal situation of 
the patients will ensure that the process at home continues healthily. 
Furthermore, male patients in society are in need of extra care. The fact 
that a primary caregivers (spouse, child, parent, sibling) shares the same 
house with the patient and has sufficient knowledge and competence 
regarding their care will increase the comfort of the patient. Therefore, 
it is necessary to include the people who are primarily responsible for 
giving care in the discharge education.

Study Limitations

This research was conducted in a single center. Therefore, it was 
limited to those patients who met the sampling criteria and agreed to 
participate. Therefore, these research results cannot be generalized to 
the entire population.

CONCLUSION

In our study, we found that the care dependency score of the patients 
was moderate and the number of people who were not ready for 
discharge was high. The use of scales for care needs and discharge may 
prevent the early discharge of patients from hospital, thus, they may 
help to reduce the development of complications after discharge, re-
hospitalization and/or additional medical expenses. When patients are 
discharged, their self-care skills should be fulfilled either by themselves 
or by a caregiver. Discharge education and care practices should be 
provided by healthcare professionals and there should be a sufficient 

Table 3. Correlations between the dimensions of CDS, RDS

1 2 3 4 5 6

1. Care Dependency Scale 1

2. Readiness for Discharge Scale 0.076 1

3. RfD personal condition 0.151** 0.807** 1

4. RfD knowledge -0.083 0.733** 0.567** 1

5. RfD coping skills -0.189** -0.798** -0.616** -0.423** 1

6. RfD expected support -0.007 0.686** 0.301** 0.256** 0.421** 1

Spearman correlation test *p<0.05; **p<0.01. CDS: Care Dependency Scale, RDS: Readiness for Discharge Scale.
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number of health workers to ensure this. Furthermore, it is necessary 
to know the characteristics of caregivers in order to determine the 
groups at risk of having difficulties, to create support groups according 
to specified characteristics, to determine resources in the planning of 
the services to be provided, to improve the services provided by health 
institutions and to create health policies. 

MAIN POINTS

•	 The use of scales for care needs and discharge can prevent the early 
discharge of patients from hospital.

•	 They can contribute to an improvement in the services provided by 
health institutions and the formulation of health policies.

•	 After discharge, they can help to reduce complications, re-
hospitalization, and/or medical costs.
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INTRODUCTION

Most pregnant women experience symptoms of gastroesophageal reflux 
disease (GERD) at some point during their pregnancy. According to the 
Montreal consensus, GERD can be defined as troublesome symptoms 
and/or complications due to reflux of the stomach contents to the 
esophagus.1 The most common reasons for GERD development in 
pregnancy are alterations in the gastrointestinal transit time due to 
hormonal changes, decreased lower esophageal sphincter pressure 
and increased intra-abdominal pressure due to the expanding gravid 
uterus.2,3 GERD in pregnancy is often new onset but some women may 
have had symptoms before pregnancy. The most common symptoms 
of GERD which are seen in pregnancy are heartburn and acid reflux, 

which are traditionally considered innocuous.4 Although heartburn 
can happen at any time during pregnancy, the last three months 
deserves special attention because it presents a special challenge for 
the clinician.5 Moreover, heartburn and acid reflux, which are clinical 
signs of GERD, significantly affects the quality of life (QoL) in pregnant 
women, especially in their third trimester.

The impact of GERD on QoL in certain disease conditions has been 
demonstrated in multiple clinical studies, but there has been little or 
scarce data which analyzed QoL in third trimester pregnant women 
with GERD.3 Analyzing QoL in pregnant women is of great importance 
because it is an important indicator of the strength of health and 
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BACKGROUND/AIMS: Health-related quality of life (QoL) relating to mental, physical and social functioning in pregnant women with 
gastroesophageal reflux disease (GERD) may depend on several factors. The aim of this study was to investigate the impact of GERD on the QoL 
in the advanced stages of pregnancy.

MATERIALS AND METHODS: A total of 53 pregnant women suffering from GERD (group 1) and 54 age, body mass index (BMI) and gestational 
age-matched pregnant controls (group 2) were enrolled. The Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) was completed 
to measure of health-related QoL, and the Gastroesophageal Reflux Disease Questionnaire was used to assess the classical symptoms of reflux 
disease. Socio-demographic variables including age, gravidity, parity, BMI and previous history of GERD were noted.

RESULTS: SF-36 scores were found to be significantly lower in the pregnant women with GERD in regard to the following domains: their general 
health (p<0.01), mental health (p<0.01), and their mental component score (p=0.01). Educational status and GERD symptoms before pregnancy 
were not found to have an impact on QoL in pregnant women with GERD.

CONCLUSION: Pregnant women with GERD seem to have a poorer QoL in many respects. 
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wellness. In this context, several generic instruments including the 
Nottingham Health Profile, the Psychological General Well-Being Index, 
the Quality of Well-Being Scale and the 36-Item Short-Form Health 
Survey (SF-36) have been put forward to quantify QoL in distinct disease 
states, particularly in gastrointestinal system disorders.6-8 Among these 
questionnaires, the SF-36 is the most widely used worldwide and it is 
designed to offer a concurrent measurement of both the individual’s 
physical and mental health (MH) status. It has been particularly well-
studied across a wide range of populations with specific conditions and 
it is considered to be an appropriate tool for describing health and QoL 
during pregnancy.3

The general belief is that health-related functional status during 
pregnancy changes only for the physical measures of health, and the 
impact of GERD on health-related QoL has not been sufficiently studied 
to date. The objective of this study was to investigate QoL in third 
trimester pregnant women with GERD. The primary hypothesis was 
that pregnant women in the advanced stages of pregnancy with GERD 
have a worse QoL than those without any of the signs or symptoms 
associated with GERD.

MATERIALS AND METHODS

Characteristics of the Patients 

This study was a case-control study and it was conducted in accordance 
with the guidelines proposed by the World Medical Association of 
Helsinki. Ethical clearance was obtained from Çanakkale Onsekiz Mart 
University Faculty of Medicine Ethics Board (approval number: 2016-03, 
date: 17.02.2016). Written informed consent was obtained from all of 
the participating women.

The patients and controls included in this study were recruited from 
the outpatient clinic of the Department of Obstetrics and Gynecology, 
Çanakkale Onsekiz Mart University during a 6-month period. The study 
group consisted of 53 pregnant women with GERD followed up in the 
obstetrics and gynecology clinic of the same hospital. The control group 
consisted of 54 healthy pregnant women without symptoms of GERD 
who were admitted to the outpatient clinic for regular antenatal care.

The inclusion criteria were determined as a viable pregnancy of more 
than 28 weeks gestation, a lack of any systemic maternal diseases 
including, renal, pulmonary, gastrointestinal, or cardiovascular 
system disorders, an absence of any previously known psychiatric 
disorders, an absence of multiple pregnancies or any known obstetric 
complications. Pregnant women who had hormonal diseases, including 
diabetes mellitus or thyroid related disorders, were excluded from 

this study. Pregnant women who were using medications (including 
antidepressants, anti-psychotic or other psychiatric drugs), those who 
had current or past illicit drug abuse, those with past patterns of alcohol 
consumption, or those with cognitive impairments which could make it 
hard to complete the SF-36 were excluded.

Instruments

Gastroesophageal Reflux Disease Questionnaire 

The Gastroesophageal Reflux Disease Questionnaire (GERDQ) (Table 1) 
is a unique, self-administered, patient-centered validated tool which 
was designed for healthcare professionals to improve and standardize 
symptom-based diagnosis and evaluations of treatment response in 
patients with GERD. It is a Likert-type (0-3) questionnaire which contains 
6 questions with symptoms frequency scores to be completed by 
the patient. It comprises four positive predictors of GERD (heartburn 
and regurgitation, sleep disturbance because of these two reflux 
symptoms, and the need for over-the-counter medication) and two 
negative predictors of GERD (epigastric pain and nausea).9 An overall 
GERDQ score of 0-18, and an impact score of 0-6 are used to compile 
a total score, which informs the clinicians’ diagnosis of disruptive or 
inconveniencing GERD and allows for recommendations to be made to 
the patient. The GERDQ can be used to diagnose GERD with a diagnostic 
accuracy similar to that of a gastroenterologist at a cut-off value of 8 
(out of 18) points with a specificity of 71.4% and a sensitivity of 64.6%.10 
A total GERDQ score of 8-10 indicates a 79% likelihood of GERD and 11-
18 indicates an 89% likelihood of GERD.11 The validation process for the 
GERDQ questionnaire in the Turkish general population was carried out 
by Mungan in 2012.12

Assessment of Quality of Life

In order to evaluate the QoL of women in their third-trimester, the 
SF-36 form was used. The SF-36 is a generic instrument developed by 
Ware and Sherbourne13 which evaluates QoL for the last four weeks via 
eight dimensions of physical and MH including physical functioning, 
role-physical, bodily pain, general health (GH), vitality, social functioning, 
role-emotional, and MH. These 8 subscales are constructed from 36 
items. Two additional measures, which are known as the Physical 
Health Component Score (PCS) and the Mental Health Component Score 
(MCS), can be derived as a summary. A high score achieved with this 
questionnaire indicates better physical and MH which are both related 
to QoL. The validation studies of the Turkish version of SF-36 were 
carried out on 100 patients with rheumatic disease by Koçyiğit et al.14 
in 1999.

Table 1. The Gastroesophageal Reflux Disease Questionnaire

Question
Frequency score for symptom

0 day 1 day 2-3 days 4-7 days

1 How often did you have a burning feeling behind your breastbone (heartburn)? 0 1 2 3

2
How often did you have stomach contents (liquid or food) moving upwards to your throat 
or mouth (regurgitation)?

0 1 2 3

3 How often did you have a pain in the center of the upper stomach? 3 2 1 0

4 How often did you have nausea? 3 2 1 0

5
How often did you have difficulty getting a good night’s sleep because of your heartburn 
and/or regurgitation?

0 1 2 3

6
How often did you take additional medication for your heartburn and/or regurgitation, 
other than what the physician told you to take? 

0 1 2 3
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Statistical Analysis

The Statistical Package for Social Sciences version 19 (SPSS Inc., Chicago, 
IL, USA) for Windows was used to analyze the data. Continuous variables 
were tested for normality with the Kolmogorov-Smirnov test and are 
presented as mean ± standard deviation (SD). Student’s t-test was 
used to compare continuous variables. Data found to be non-normally 
distributed were compared using the Mann-Whitney U test. A p-value 
<0.005 was used to indicate statistical significance.

RESULTS

A total of 53 pregnant women with GERD (mean age: 28.0±5.4 years) 
and 54 pregnant women without GERD (mean age: 27.7±5.4 years) as 
controls were enrolled in the present study. There were no statistically 
differences between the ages of the study participants. The mean pre-
gestational body mass index of the two groups were similar (p=0.139). 
The level of education did not differ between the groups (p>0.005 
in all subgroups). Twenty out of the 53 pregnant women with GERD 
reported a history of pregestational heartburn and/or regurgitation 
when not pregnant. The socio-demographic data of the two groups are 
summarized in Table 2. 

The mean SF-36 scores for each variable including their physical and 
mental component summaries are shown in Table 3. In general, 
pregnant women with GERD had lower scores on both their physical 
and mental dimensions and this was statistically significant for GH 
(p<0.01), MH (p<0.01), and MCS (p=0.01). The differences for the other 
SF-36 domains were not statistically significant. The pregnant controls 
had higher SF-36 mean scores for GH (72.7) and MH (72.0) with over 70 
points (Figure 1).

The pregnant women with GERD were divided into three groups 
according to their educational status. The education levels of the study 
participants were classified as low (illiterate or primary education up 
to 8 years), medium (high school, 8-12 years of education) and high 
(university level, more than 12 years of education). According to their 
educational status, the SF-36 scores did not differ between the pregnant 

women (p>0.05) (Table 4). Twenty out of the 53 patients were reported 
to experience GERD symptoms before pregnancy. Experiencing GERD 
before pregnancy did not affect their SF-36 scores compared with those 
pregnant women who did not experience any GERD symptoms before 
pregnancy (p>0.05) (Figure 2).

According to the GERDQ scores, the pregnant women with GERD were 
divided into 2 groups (GERDQ scores 8-10 and GERDQ scores 11-18). 
The SF-36 scores were reexamined between these subgroups of GERD. 
No significant difference was found in all eight domains of the SF-36 
between these 2 GERD patient subgroups (Figure 3).

DISCUSSION

This study was undertaken to assess the QoL in those pregnant women 
with or without GERD. We demonstrated that third trimester pregnant 
women with GERD have worse GH, MH and MCS compared with those 
pregnant women without GERD. However, in pregnant women with 
GERD, their educational status was not found to have an impact on 
their QoL. Additionally, those pregnant women with GERD who had 
experienced GERD symptoms including heartburn and acid reflux 
before their pregnancy demonstrated no additional health-related QoL 
score alterations in their third trimester of pregnancy.

Most pregnant women have symptoms of GERD, including heartburn 
and regurgitation, due to weakened lower esophageal sphincter and/
or the growing uterus, which can put pressure on the stomach. Due 
to the special conditions of pregnancy, invasive investigations such as 
esophageal manometry and pH probes to map the gastroesophageal pH 
gradient are rarely applied, although both of these tests can be safely 
performed on pregnant women in advanced centers.15 In general, the 
diagnosis of GERD in a pregnant woman can reliably be made clinically 
according to its typical symptoms. In this context, the GERDQ can be 
used to diagnose GERD with an accuracy comparable to the accuracy of 
a diagnosis of GERD by a gastroenterologist.

Our analysis emphasizes the importance of clinical conditions on 
health-related QoL in pregnant women and suggests the need for a 

Table 2. Socio-demographic characteristics of study participants

*Group 1 (n=53), (with GERD) *Group 2 (n=54), (without GERD) p

Age (years) 28.0±5.4 27.7±5.4 0.80

Pre-pregnancy BMI in kg/m2 23.8±4.3 25.2±5.2 0.139

Gravida [median, (minimum-maximum)] 2 (1-6) 2 (1-7) 0.934

Parity [median, (minimum-maximum)] 1 (0-3) 1 (0-2) 0.818

Abortus [median, (minimum-maximum)] 0 (0-3) 0 (0-4) 0.366

Educational status - - 0.821

Low (%) 18 (33.9) 18 (33.4) -

Medium (%) 17 (32.2) 16 (29.6) -

High (%) 18 (33.9) 20 (37.0) -

Smoker - - 0.76

No (%) 52 (98.2) 52 (96.3) -

Yes (%) 1 (1.8) 2 (3.7) -

Prior GERD history - - 0.024

No (%) 34 (64.1) 49 (90.8) -

Yes (%) 20 (35.9) 5 (9.2) -

BMI: Body mass index, GERD: Gastroesophageal reflux disease, *Group 1: Pregnant cases with GERD, Group 2: Pregnant controls without GERD.
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comprehensive medical and social approach for pregnant women with 
GERD. In clinical practice, QoL assessment has a significant impact on 
clinically relevant outcomes in healthcare management and clinical 
research. Different specific and generic instruments are used to 
evaluate QoL in gastrointestinal disorders during pregnancy but their 
interrelationship is not well known. SF-36, which was developed as 
part of the Medical Outcomes Study,16 is one of the most widely used 
standardized self-reported assessments which is sufficiently general to 
be used in various health and disease states including pregnancy.3,17,18 
It is a reliable generic instrument which has 8 scaled scores in which 
lower scores represent more disability and higher scores represent less 
disability and better functioning.16,19

Although the negative impact of GERD on the QoL of patients has been 
shown in multiple studies,20-23 there is scarce data in the literature 
addressing the effect of GERD on QoL in the advanced stages of 
pregnancy. In this context, the results of the present study confirmed 
that GERD in pregnancy significantly impaired the mother’s health-
related QoL. We demonstrated that, during the third trimester, pregnant 
women with GERD had significantly decreased QoL in their GH, MH and 
MH component domains, while no significant changes were observed in 
the other components of the QoL domains. These alterations, especially 

in the mental domains, may be explained by the negative influence 
of the psychological stress induced by GERD. Moreover, complex 
interactions between biological, environmental, and hormonal factors 
during pregnancy may be regarded as the predisposing causes of lower 
QoL scores in these three domains.

One of the key findings of this research was that pregnant women even 
with or without GERD had mean PCS and MCS scores below 50. It is not 
surprising to detect a mean PCS or MCS scores below 50 in pregnant 
women because pregnancy is a condition in which physical activity 
levels significantly decline. In addition, physical incapacity is a major 
factor adversely affecting the perceived QoL in pregnancy.24,25 Although 
we found low MCS scores in both study groups, the MCS scores of the 
pregnant women with GERD were statistically lower than the control 
group. The reason for the lower mean MCS scores in the GERD patients 
can be attributed to the high levels of psychological stress exacerbated 
by GERD. 

We also revealed that levels of education were not a contributing factor 
to the QoL scores of the pregnant women. This might be due to the 

Table 3. Results of the quality of life (short-form 36) among pregnant 
women with or without GERD

*Group 1 (n=53), 
(with GERD)

*Group 2 (n=54), 
(without GERD)

p

Physical functioning 55.4±20.9 58.7±21.1 0.419

Role-physical 35.4±35.8 49.7±41.1 0.057

Bodily pain 56.6±23.0 57.2±20.6 0.884

General health 61.3±18.5 72.7±13.8 <0.01

Vitality 49.3±21.8 55.8±18.2 0.097

Social functioning 63.0±23.8 63.1±24.7 0.987

Role-emotional 46.8±32.1 50.6±34.0 0.551

Mental health 58.6±21.7 72.0±13.8 <0.01

Physical component 
summary

40.6±10.1 42.9±9.80 0.220

Mental component summary 42.7±9.30 46.8±6.70 0.010

GERD: Gastroesophageal reflux disease, *Group 1: Pregnant cases with GERD, Group 2: 
Pregnant controls without GERD.

Figure 1. Short-form 36 scores of the pregnant women with GERD 
(group 1) and without GERD (group 2).

SF-36: Short-form 36, GERD: Gastroesophageal reflux disease, RF: Role 
functioning, RP: Role-physical, BP: Bodily pain, GH: General health, VT: 
Vitality, SF: Social functioning, RE: Role-emotional, MH: Mental health, 
PCS: Physical Health Component Score, MCS: Mental Health Component 
Score.

Table 4. Results of the quality of life (short-form 36) scores according to the level of education among the pregnant women

Educational status

Low Middle High

Group 1 Group 2 p Group 1 Group 2 p Group 1 Group 2 p

Physical functioning 56.1±19.5 63.8±23.2 0.25 54.7±19.8 67.3±16.1 0.55 57.6±18.9 59.0±24.6 0.84

Role-physical 27.7±34.1 41.7±34.3 0.22 29.3±33.8 36.4±33.3 0.29 29.4±34.5 35.8±35.0 0.57

Bodily pain 57.0±28.6 57.3±18.9 0.96 56.2±28.0 61.4±18.0 0.53 60.4±25.5 53.6±21.6 0.38

General health 62.2±23.4 62.0±12.9 0.97 62.5±22.8 62.8±11.9 0.95 61.4±23.9 61.7±12.7 0.96

Vitality 53.5±20.8 53.7±16.1 0.97 53.9±20.3 53.1±14.9 0.90 54.9±20.6 50.5±17.3 0.48

Social functioning 63.9±27.7 71.9±15.3 0.29 63.8±26.9 73.0±16.4 0.25 66.2±26.8 67.5±18.9 0.85

Role-emotional 45.6±27.3 50.0±33.0 0.66 43.2±28.5 55.6±30.3 0.22 46.3±28.0 44.4±34.0 0.85

Mental health 60.5±20.6 58.2±19.2 0.72 61.1±20.2 60.5±18.6 0.92 61.2±21.0 56.9±18.0 0.51

Physical component summary 42.2±14.2 41.7±7.3 0.88 41.6±14.0 42.0±6.0 0.92 43.1±14.1 40.1±7.8 0.40

Mental component summary 44.0±8.6 43.3±8.0 0.79 44.1±8.3 44.4±7.9 0.89 44.4±8.7 42.3±7.8 0.44
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already lower QoL scores of the pregnant women, even those with GERD. 
Furthermore, it can be speculated that the advanced stages of pregnancy 
which are associated with higher perceived stress leads to restrictions 
on mental and physical health-related QoL, independent from the 
educational status of the pregnant women. Contrary to our findings, 
in a recent study by Barbareschi et al.26, patients with low educational 
levels were reported to have worse physical and functional conditions. 
Similarly, Nicholson et al.27 reported that not only educational levels but 
age, marital status and social support during pregnancy might affect 
the QoL in pregnant women.

Study Limitations

The main limitation of the present study was that the number of 
patients enrolled was relatively low. A larger sample is required to 

confirm these results. Moreover it would have been beneficial if we had 
assessed other factors which could affect QoL in pregnancy, including 
anxiety and depression.

CONCLUSION

GERD during pregnancy is associated with poor levels of QoL in terms of 
general and MH. This condition has to be taken into account by those 
clinicians involved in the care of pregnant women. Further studies are 
necessary in order to elucidate the factors which contribute to the poor 
levels of health-related QoL in pregnant women with GERD.

MAIN POINTS

•	 Gastroesophageal reflux disease significantly affects the quality of 
life of pregnant women.

•	 It represents a major healthcare problem due to the high 
prevalence of gastroesophageal reflux throughout pregnancy.

•	 In order to  improve the quality of life of pregnant women with 
gastroesophageal reflux disease, a combined health management 
strategy is needed. 
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INTRODUCTION

Spinal cord stimulation (SCS) is an emerging, minimally invasive 
intervention in the treatment of chronic neuropathic pain. SCS delivers 
electrical pulses directly to the spinal cord in order to inhibit the 
transmission of pain signals to the brain.1 Each year, approximately 
50,000 patients worldwide undergo SCS for indications such as failed 
back surgery syndrome, diabetic neuropathy, or complex regional pain 

syndrome, with varying degrees of success.2,3 Being the most common 
neuromodulation therapy, its use has increased over the past decade 
and it is recommended in international clinical guidelines in Europe 
and the USA.4,5 More recent technologies have now been developed, 
many of which avoid paresthesia.6 SCS provides personalized pain 
control and optimization of its management at an individual patient 

level and therefore requires collaboration with the patient.

Received: 22.11.2022
Accepted: 09.01.2023

BACKGROUND/AIMS: Spinal cord stimulation (SCS) is a highly specialized and complex therapeutic method which uses an implanted device to 
personalize pain control. The main pur-pose of this study was to evaluate the quality, reliability, and sufficiency of the most viewed YouTube 
videos regarding SCS.

MATERIALS AND METHODS: This study provides a descriptive analysis of YouTube videos with the keywords “SCS”, “SCS implantation”, “SCS 
risks”, or “SCS benefits”. The Global Quality Score (GQS), the Journal of American Medical Association Benchmark Criteria (JAMA) and the Modified 
DISCERN Questionnaire (mDISCERN) scales were used to assess the videos’ level of quality, reliability, and sufficiency.

RESULTS: A total of 63 videos were evaluated. The median score for GQS was 3 (1-5), while that for JAMA and mDISCERN was 2 (1-4) and 2 (0-5), 
respectively. While approxi-mately half of the videos (46%, n=29) were of poor-quality, the majority of the videos (65%, n=41) had partially 
adequate data. The video length and days posted for those videos with high-quality were significantly shorter than those for videos with either 
poor or intermediate quality (p=0.03, p<0.001).

CONCLUSION: YouTube offers easy access to medical information about SCS, however, videos about SCS were mostly partially inadequate and 
of moderate quality. Our results showed that YouTube is currently not a suitable online platform for patients. Patient information videos should 
only be created and disseminated by professional medical societies and monitoring standards are needed.
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The internet has revolutionized the world and resulted in innovative 
advances in the education and dissemination of medical information. 
It has become one of the most important sources of information for 
health issues with the capacity to rapidly sort through a huge amount 
of information. YouTube is a popular video site with over 1 billion users 
and over 5 billion visitors per day and it is considered to be an important 
medical information source today.7 The ubiquity of YouTube has made 
it an educational resource for patients and a visual educational guide 
for medical professionals.

Among the interventional pain treatment approaches, SCS is a highly 
specialized and complex treatment modality which personalizes 
pain control with an implanted device, therefore, individuals can be 
unfamiliar with the benefits or complications of SCS. In general, patients 
may request information on SCS from their physicians, but previous 
research revealed that informed consent for surgical procedures, the 
critical component of interventional practice, is often incomplete.8,9 
Consequently, at least 74% of internet users search for medical 
information, which later influences their medical decision-making, 
with YouTube being one of the most popular platforms to access such 
information.10,11 The internet can increase social support among patients, 
promote their sense of autonomy and individual decision-making, and 
also allow access to patient experiences and the views of other medical 
professionals. However, there is still no standard for quality control of 
medical content on online platforms. It is still a major problem that 
unregulated, low-quality, or inaccurate healthcare information is widely 
available.12,13 Misleading or inappropriate information can put patients 
at risk and adversely affect their decision-making process.

In the practice of pain medicine, it is vital to provide clear visual 
guidance in order to define the complex interactions of anatomical 
structures, clinical skills, and medical knowledge. Several pain 
medicine organizations regularly produce comprehensive educational 
multimedia materials for advanced invasive interventions such as the 
SCS procedure. Recently, YouTube has become a potentially useful 
source of medical information for healthcare professionals, as they 
can easily access information about this complex condition relayed 
through a basic visual format. However, there is currently a risk that 
medical information on YouTube may be displayed in a way that is 
inaccurate, disorganized, or unfiltered.12,13 Therefore, strategies should 
be implemented in order to evaluate and regulate YouTube videos.

Our primary aim was to evaluate the quality, reliability, and sufficiency 
of  YouTube videos which patients and healthcare professionals 
encounter when using the internet for information regarding SCS. 
Our secondary aims were to evaluate the YouTube characteristics and 
production sources of SCS-related videos.

MATERIALS AND METHODS

1. Study Design and Ethics

This study provides a descriptive analysis of internet searches, without 
involving any experimental humans or animals. As a result, since the 
evaluated data were readily available to the public, this study did not 
need ethics committee permission.

We selected the search terms by using the Google Trends tool, 
which indicated the most popular search keywords by determining 
their search frequency related to the total worldwide traffic and by 
discussion among the authors of this study. After accessing YouTube 

with the Mozilla Firefox browser, we searched for the keywords “SCS”, 
“dorsal column stimulation”, “SCS implantation”, “SCS risks”, and “SCS 
benefits”  using the private window settings.  Private window mode 
provides users with an online privacy feature which disables the user’s 
browsing history and the collection of individualized search results. 
Private window mode restricts the potential of encountering altered 
search algorithms. Relevance-based sequencing determined by internal 
YouTube algorithms was performed to sort the videos. The ranking of 
videos on YouTube may change due to changes in their number of 
views or their relevance. Therefore, the search results were compiled 
in a single session, on 01.09.2022. Since our aim was not to evaluate 
all videos, but only those most likely to be clicked on by internet 
users, we performed our evaluation on the top 50 videos alone. The 
exclusion criteria were; non-English videos, unrelated videos, and 
advertisements. Duplicate or inaccessible videos were also eliminated. 
The inclusion criteria were; mainly SCS-related content, English 
language, and real patients’ experiences. In the final assessment, the 
videos were categorized into four groups; videos created by health care 
professionals, medical organizations or associations were classified as 
“medical”, videos edited by public associations or media organizations 
were classified as “non-medical”, and also videos were classified as being 
of “patient origin” or “SCS device manufacturer origin”.

2. Video Characteristics

The following parameters of the videos included were evaluated; 
country of origin, total viewership, number of likes and dislikes, 
number of comments, days since being posted, and the length of the 
video (seconds). Also, their view ratio (the number of views/number of 
days x100%), and the video interaction index (number of likes & dislikes 
x the number of views/100%) were calculated from the metadata of the 
videos.

3. Video Assessment

The top 50 videos for each term were assessed by the one of the authors, 
and the links were shared with the three investigators who rated the 
videos. Three pain specialists were selected as the assessor team. If 
there was a major differences in the ratings between the assessors, 
consensus was made to reach a final decision. If uncertainties about the 
videos could not be resolved, a voting method was performed to obtain 
a score for those videos. The following tools were used to determine 
the reliability, accuracy and quality of the video-based information on 
SCS; the Global Quality Score (GQS) and Journal of the American Medical 
Association (JAMA) Benchmark Criteria, and the Modified DISCERN 
Questionnaire. 

3.1. Global Quality Score

The GQS instrument with a scale of 1 to 5 was used to assess the videos’ 
content quality, including the flow of the videos and the accuracy of 
their content. The information was categorized in the GQS as follows: it 
is of poor-quality with a poor flow, and has the majority of information 
missing, making it useless to patients (1); it is generally poor, has some 
information provided but very limited usefulness for patients (2); it 
is of moderate-quality and discusses some important information 
adequately (3); it is of good-quality and has most of the information 
listed, and so is useful for patients (4); or it is of excellent-quality and 
has very good flow, making it very useful (5). Information with a higher 
GQS is of higher-quality. Bernard et al.14 created this scale to assess how 
easily accessible and logically organized information on websites is.
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3.2. JAMA Benchmark Criteria

The reliability and accuracy of videos and resources were evaluated 
using the JAMA, a 4-point tool. Their authorship, attribution, disclosure, 
and currency are the four classifications.15 Each video was evaluated by 
an examiner, who assigned one score for each category.

3.3. Modified DISCERN Questionnaire

There are five yes/no questions on the Modified DISCERN Questionnaire’s 
score scale. These questions look at the features of the resources in 
order to assess their quality. The overall score was determined by adding 
the “yes” scores, which are worth one point per score and so there is a 
possible range from 0 to 5, with 5 being the highest resource quality.16,17

Statistical Analysis

SPSS 16.0 Statistical package program (SPSS, Chicago, IL, USA) was 
used for statistical analysis. Quantitative variables were tested for 
normality using the Shapiro-Wilk test. Descriptive data were presented 
as numbers (n), frequencies (%), medians, minimums and maximums. 
Non-parametric data was compared using Kruskal-Wallis with post-hoc 
Bonferroni correction for multiple comparisons. Spearman correlation 
was performed in order to assess any association of the video assessment 
scores (GQS, JAMA and Modified DISCERN) with the video parameters. A 
p-value <0.05 was considered to be statistically significant.

RESULTS

A total of 63 videos were analyzed. The flowchart for the video selection 
is demonstrated in Figure 1. Most of the videos were posted from the 
US (87.3%, n=55), and the video uploaders were mainly professional 
health organizations (46.03%, n=29). Table 1 shows the descriptive 
information regarding the videos.

The median scores for GQS, JAMA and Modified DISCERN Questionnaire 
(mDISCERN) were 3 (1-5), 2 (1-4) and 2 (0-5), respectively. Based on the 
GQS, 21 of 63 videos were classified as being of high-quality, while 
approximately half of the videos (29/63) were categorized as poor-

quality. The majority of the videos (65.1%, n=41) had only partially 

adequate data (i.e., 2 or 3 points on the JAMA scale). Table 2 shows the 

assessment of the medical content.

According to a comparison of video quality with the GQS, the video 

length for those videos with high content quality was significantly 

shorter than for those videos with either poor content quality or 

moderate content quality, (p=0.03). Additionally, high content quality 

videos had been posted more recently to the network than those videos 

with either poor or moderate content quality (p<0.001). Comparisons 

of the assessment scores based on the GQS are shown in Table 3.

Figure 1. Flow chart of the selection of the videos.

Table 1. Descriptives of the YouTube videos regarding SCS

Total (n=63)

Country of origin

U.S.A. 55 (87.3%)

U.K. 3 (4.7%)

Canada 3 (4.7%)

India 2 (3.1%)

Number of views 7,683 (277-372,713)

Length of video (seconds) 249 (77-2,976)

Likes 41 (0-1,714)

Dislikes 3 (0-119)

Comments 0 (0-1,418)

Days since being posted 987 (54-4,922)

Viewing numbers 8.21 (0.08-362.4)

Interaction index 0.63 (0-5.44)

GQS 3 (1-5)

JAMA 2 (1-4)

mDISCERN 2 (0-5)

Data are presented as number (%) or median (minimum-maximum). SCS: Spinal cord 
stimulation, U.S.A.: United States of America, U.K.: United Kingdom, GQS: Global Quality 
Score, JAMA: Journal of American Medical Association Benchmark Criteria, mDISCERN: 
Modified DISCERN Questionnaire.

Table 2. Assessment of medical content

GQS

Poor-quality (1-2 points) 29 (46)

Moderate-quality (3 points) 13 (20.6)

High-quality (4-5 points) 21 (33.3)

JAMA

Inadequate data (1 point) 20 (31.7)

Partially adequate data (2-3 points) 41 (65.1)

Completely adequate data (4 points) 2 (3.2)

mDISCERN

0 4 (6.3)

1 10 (15.9)

2 20 (31.7)

3 17 (27)

4 10 (15.9)

5 2 (3.2)

Data are presented as number (%). GQS: Global Quality Score, JAMA: Journal of American 
Medical Association Benchmark Criteria, mDISCERN: Modified DISCERN Questionnaire.
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When comparing the videos in terms of their sources, the median 
GQS, JAMA and mDISCERN scores of those videos uploaded by medical 
organizations were higher than those videos uploaded by patients 
or non-medical media organizations (p<0.001). The GQS, JAMA, and 
DISCERN scores for videos uploaded by either patients or non-medical 
organizations were found to be lower than those uploaded by SCS 
device manufacturers (p<0.001). The video lengths for those videos 
uploaded by medical organizations or health care professionals were 
significantly longer compared to those of non-medical organizations 
(p=0.028) (Table 4).

A significant negative correlation was present between the number 
of days since being posted and the content quality. Those videos with 
high-quality had been uploaded more recently than those with poor or 
moderate content quality (r=-0.654; p<0.001) (Table 5).

DISCUSSION

In this study, we assessed the accuracy, reliability and quality of the most 
popular YouTube videos providing information about SCS. According to 
GQS, approximately half of the videos were in the poor-quality group, 
and most videos had partially adequate data based on their JAMA scores. 
Additionally, in terms of GQS, videos in the high content quality group 
were associated with shorter video length, fewer days since uploading, 

higher JAMA and mDISCERN scores. Our results also demonstrated that 
the quality, accuracy, and reliability of those videos created by patients 
were lower than those uploaded by either medical organizations, health 
care professionals, or SCS device manufacturers.

YouTube is the most widely used video hosting platform, as well as 
the second most clicked on site globally.18 Although YouTube was not 
created for the dissemination of online health information or medical 
education, the internet revolution has had an impact on online health 
platforms, making it one of the most popular sources of health data. 
Currently, video-based learning has become one of the most important 
learning methods. Recently, several studies have reported on the 
benefits of video-based learning in the learning process, particularly 
in increasing the understanding of information.19-21 Other advantages 
of video-based learning are that it takes less time, it is easily accessible 
at any time, and it has reusable resources. Moreover, studies indicate 
that online written content provided by professional organizations and 
medical health information websites exceed the health-literacy policies 
recommended by guidelines.22 Unlike written-format information, 
YouTube videos have the advantages of translating complex medical 
terminology into simpler terms, allowing audiences to easily 
understand the subject. However, there is no peer-review process or 
quality control standard for YouTube videos, giving the public access 
to unfiltered, often inaccurate information, which can adversely affect 

Table 3. Parameters of YouTube™ videos regarding Global Quality Score

Factor Poor-quality Moderate-quality High-quality pa

Number of views 7,683 (277-199,959) 11,137 (775-372,713) 3,721 (310-117,095) 0.146

Days since being uploaded 1,436 (200-4,922) 1,460 (203-3,792) 478 (54-1,001)c,d <0.001

Length of video (seconds) 210 (77-2,766) 292 (106-2,309) 384 (143-2,976)c,d 0.03

Number of comments 3 (0-1,418) 0 (0-469) 0 (0-340) 0.098

Interaction index 0.607 (0-5.44) 0.69 (0.02-1.94) 0.859 (0-1.85) 0.871

Viewing rate 6.576 (0.08-139.25) 10.015 (3.82-362.4) 9 (0.6-99.32) 0.126

JAMA score 1 (1-3) 2 (2-3)b 3 (2-4)c <0.001

mDISCERN score 2 (0-2) 3 (2-3)b 4 (2-5)c <0.001

Data are presented as median (minimum-maximum). Note that Bonferroni adjustment was done. aKruskal-Wallis test was performed. bPairwise comparison between poor-quality and 
moderate quality videos. cPairwise comparison between poor-quality and high-quality videos. dPairwise comparison between moderate-quality and high-quality videos (adjusted p-values 
<0.05 for pairwise comparisons between groups). JAMA: Journal of American Medical Association Benchmark Criteria, mDISCERN: Modified DISCERN Questionnaire.

Table 4. Comparison of parameters according to the source of the YouTube videos

Factor Medical
Non-medical media 
organization

Patient Manufacturer pa

Number of views 11,137 (310-372,713) 7,683 (713-110,045) 9,273 (3,530-86,637) 3,698 (277-254,407) 0.087

Length of the video 
(seconds)

377 (146-2,766)b 180 (77-244) 417 (93-2,976) 248 (94-1140) 0.028

Days since being 
uploaded

1,436 (72-3,792) 1,042 (200-2,001) 1,181 (595-4,922) 702 (54-3,665) 0.093

Interaction index 0.55 (0-1.67) 0.773 (0.2-3.23) 0.685 (0.06-5.44) 0.637 (0-1.85) 0.372

Viewing rate 10.01 (0.44-199.38) 4.87 (1.36-79.28) 7.75 (0.72-52.25) 8.69 (0.08-362.4) 0.285

GQS 3 (1-5)b,c 2 (1-3) 2 (1-2) 3 (1-4)f,g <0.001

JAMA 3 (1-4)b,c 1 (1-2) 1 (1-2) 3 (1-3)f,g <0.001

mDISCERN 3 (1-5)b,c 2 (0-2) 1 (0-2) 3 (1-4)f,g <0.001

Data are presented as median (minimum-maximum). Note that Bonferroni adjustment was performed. aKruskal-Wallis test was performed. bPairwise comparison between medical 
vs. non-medical media organization videos. cPairwise comparison between medical vs. patient videos. dPairwise comparison between the medical vs. manufacturer videos. ePairwise 
comparison between the non-medical media organization vs. patient videos. fPairwise comparison between the non-medical media organization vs. manufacturer. gPairwise comparison 
between the patient vs. manufacturer (adjusted p-values <0.05 for pairwise comparisons between groups). GQS: Global Quality Score, JAMA: Journal of American Medical Association 
Benchmark Criteria, mDISCERN: Modified DISCERN Questionnaire.
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the perceptions and decision-making processes of the patients and 
their families. Moreover, video-sharing platforms including YouTube 
have positioned themselves as an important way to access up-to-date 
medical information for healthcare professionals. Therefore, it might 
be beneficial for medical professionals to read research regarding these 
videos and learn about the parameters of their quality. Therefore, we 
aimed to evaluate YouTube’s current SCS content in this study.

According to the results of this study, patients and healthcare 
professionals may face difficulties in accessing trustworthy and useful 
information regarding SCS presented on YouTube. According to the GQS, 
only about one-third of the videos had high-quality, and only two of 
the videos fulfilled all JAMA criteria for assessing quality and reliability. 
Supportively, many previous studies evaluating medical information 
regarding topics such as vaccinations, deep brain stimulation and 
disc herniation, reported YouTube videos to be of low-quality and 
reliability.23-25 As one of the core aspects of interventional pain procedure 
training is visual in nature, the use of videos for pain medicine practice 
can be crucially beneficial for trainees. How to produce reliable and 
high-quality visual materials and incorporate them into pain medicine 
practice is in itself an important topic for pain medicine. Therefore, 
high accuracy and quality videos produced for use in pain medicine 
practice require extensive planning and careful execution.

One of the most striking points in this process of reviewing YouTube 
videos was the inadequate performance of the video content in 
reporting the complications and risks of SCS. It is important to provide 
accurate and unbiased information to patients scheduled for SCS 
during their decision-making process. In this process, when discussing 
the significance of SCS, its benefits and the rationale for its use are 
prioritized in most videos, however, the risks of this procedure and 
the life modifications after SCS implantation, although rare, were less 
shared. Indeed, SCS is a highly specialized and complex treatment 
modality which personalizes pain control with an implanted device, 
and individuals may not be adequately informed about its benefits, 
complications or outcomes. Newer technologies have now been 
produced, many of which are paresthesia-free.26 Given that paresthesia 
can cause some discomfort, especially with positional changes and 

in a variety of activities, paresthesia-free SCS could be an option for 
patients.27 Thus, patients who are candidates for SCS go looking for 
information regarding SCS, and the internet is the easiest way to 
access this knowledge. The mDISCERN subscale of “uncertainty” and 
GQS assessing video content could be valuable items for patients 
researching information for their decision-making process. It is 
important to provide patients with reliable and clear information 
about the various aspects of SCS, such as the trial and implantation 
phases, its complications and risks, the variable degrees of success in 
different neuropathic pain syndromes, and its mechanism of action. 
Unbiased videos can assist patients to distinguish well-known facts 
from unproven and unclear areas.

Of the 63 videos included in our study, 12 (19%) were “patient” videos, 
which are real patient experiences or opinions about SCS. This finding 
indicates that patients use the internet not only to research health 
information, but also to disseminate medical information. In general, 
patient experiences may provide beneficial information for prospective 
patients seeking real-life opinions about SCS. However, the perspective 
of patients who have undergone SCS could be significantly biased 
and  adversely affect the perceptions of prospective patients and this 
can lead to the spread of unfiltered, often inaccurate information. 
Our study found that the quality, accuracy, and reliability of videos 
produced by patients were lower  than that of videos produced by 
SCS device manufacturers and medical organizations. This finding 
is consistent with a wealth of literature indicating that the source of 
videos is related to its content quality. The quality of videos shared by 
non-medical users was lower than those of professional healthcare 
uploaders or medical organizations.28-30 Our results suggest that before 
viewing a video about SCS, one should consider the source of the 
video. Online health information videos should only be produced and 
posted by reputable professional societies and qualified specialists in 
order to avoid the spread of unregulated low-quality or inappropriate 
information. Furthermore, the patients’ capability to understand 
medical information will be affected by their level of health literacy 
and the complexity of the terminology used. Although this subject may 
appear contradictory, meeting certain standards and providing complex 
information in a direct manner by expert authors will allow the general 
public to receive reliable medical information.

Table 5. Correlations between parameters and assessment scores of the YouTube videos about SCS

Factor GQS score JAMA score mDISCERN score

View number r=-0.114 r=-0.174 r=-0.039

Days since being uploaded
r=-0.654; 

p<0.001

r=-0.447; 

p<0.001

r=-0.471; 

p<0.001

Length of the video (seconds)
r

s
=0.309; 

p<0.014

r
s
=0.254; 

p=0.045

r
s
=0.295; 

p=0.019

Number of comments r=0.125 r=0.035 r=0.043

Interaction index r=0.147 r=-0.017 r=0.014

Viewing rate r=0.169 r=0.181 r=0.171

GQS -
r=0.812; 

p<0.001

r=0.883; 

p<0.001

JAMA
r=0.812; 

p<0.001
-

r=0.716; 

p<0.001

mDISCERN
r=0.883; 

p<0.001

r=0.716; 

p<0.001
-

P: Results of Spearman rank correlation (r
s
) test. GQS: Global Quality Score, JAMA: Journal of American Medical Association Benchmark Criteria, mDISCERN: Modified DISCERN 

Questionnaire.
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After categorizing videos according to the GQS as poor, moderate or 
high-quality, we found that high content quality videos had longer 
durations. This finding was mainly secondary to the fact that longer 
videos had the potential to be better organized with a clearer plan and 
that a longer video durations provided the opportunity to deliver more 
rounded evaluations of SCS. A negative association was present between 
the quality of the videos and the number of days since its uploading, 
namely, videos with high content quality had been uploaded more 
recently. However, there were no differences in the interaction index 
or viewing rates between videos of different levels of quality, which 
is of great concern. Similar findings were reached in previous studies, 
namely that the number of likes, dislikes or views was not a prognostic 
factor for identifying high-quality videos.31,32 These results indicate that 
patients are unlikely to understand the quality of information presented 
on YouTube and that low-quality content videos containing misleading 
information are watched as often as high-quality videos.

Study Limitations

This study had a few limitations. Firstly, the evaluation was completed 
on a single day, but YouTube is a dynamic platform, so the parameters 
of videos may vary over time. Secondly, only videos in English were 
included. However, English is a global language, and English-language 
information may be accessed from anywhere in the world. Finally, since 
there are other online platforms besides YouTube that patients can use 
to research information, further studies assessing and comparing these 
platforms should be planned.

CONCLUSION

The results of this present study demonstrated that videos about SCS 
on YouTube mostly contained partially sufficient data and about half 
of the videos had poor content quality. Also, according to our results, 
the reliability, accuracy and quality scores of those videos published by 
medical organizations were higher than those uploaded by patients or 
non-medical media organizations. Finally, we believe that the results 
of this present study will draw attention to the lack of trustworthy 
information on SCS and motivate professional societies to improve the 
quality of online health information. Effective and comprehensible 
information retrieval may improve perceptions among the public 
towards SCS.

MAIN POINTS

•	 With its ability to quickly search through a vast amount of 
information, the internet has become as one of the most significant 
sources of information for health-related issues.

•	 SCS is one of the interventional pain treatment methods which 
personalizes pain control with an implanted device; as such, people 
may not be familiar with the advantages or disadvantages of SCS.

•	 The Internet can allow patients to feel more supported by their social 
networks, encourage their sense of independence and their ability 
to make their own decisions, and give them access to other patients’ 
experiences and the opinions of other medical professionals.

•	 The results of this present study will draw attention to the lack 
of reliable information about SCS on YouTube, and motivate 
professional societies to improve the quality of online health 
information.
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INTRODUCTION

Mechanical ventilation is one of the most common interventions 

implemented in critical respiratory care. More than half of the patients 

in the intensive care unit (ICU) are ventilated within the first 24 hours 

after ICU admission. These patients are comprised of individuals who 
have acute respiratory failure, compromised lung function, difficulty in 
breathing, or failure to protect their airway.1 There are multiple modes 
of mechanical ventilation support which provide air to the patient based 
on pressure, flow and volume. In spite of being lifesaving, mechanical 
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BACKGROUND/AIMS: In a critical care setting, a simple, non-complex but reliable mechanical ventilator would serve as a candidate device 
in saving human life and qualified medical resources. In this study, we aimed to evaluate the efficacy, safety and reliability of a novel simple 
mechanical ventilator (ASC-1) developed for ventilation in an induced lung injury model and to compare the normal physiologic lung condition 
with an induced pathologic lung condition in sheep. 

MATERIALS AND METHODS: A sheep ventilation model was established in three female sheep which were anesthetized and intubated. Sheep A 
was ventilated with a conventional mechanical ventilator, Sheep B was ventilated with ASC-1 accordingly to the protective ventilation protocols. 
The lung injury model was induced with saline lavage in Sheep C. Following this, the animal was ventilated with ASC-1. At the end of 12 hours, 
the sheep were euthanized under anesthesia. The vital signs and changes in their arterial blood gas (ABG) were recorded. 

RESULTS: The biopsies collected from lungs were examined histologically. The injury and ventilation status of the lungs were examined 
radiographically. During the ventilation, all sheep maintained stable fluid-electrolyte balance and ABG, and no catastrophic events occurred 
in any of the sheep. The respiratory parameters of Sheep A were stabilized easily with an intensive care unit ventilator. Additionally, the 
parameters of Sheep B and Sheep C were also stabilized with the ASC-1 ventilator, at least clinically. The histological findings of the tissues were 
comparable between the three sheep.

CONCLUSION: As a safe, reliable, low-cost ventilator, the ASC-1 ventilator may be a good alternative to be used in critical respiratory care per se, 
resulting in no further lung damage, especially in pandemic conditions where shortages of ventilators may be problematic.
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ventilation can be associated with life threatening complications, 
including air leaks and pneumonia.2

In the era of the coronavirus disease-2019 (COVID-19) outbreak, each 
medical facility is concerned about shortages of mechanical ventilator 
supplies. Stockpiling these sophisticated, expensive intensive care 
ventilators during pre-pandemic periods is not a feasible solution. 
Even well-developed countries which have an adequate number of 
commercial, technical and industrial resources for these medical devices 
are confronted with these limitations in the fight against COVID-19.3 
Therefore, an adequate number of affordable, easy-to-use, safe and 
efficient ventilators are urgently needed in ICUs.

Commonly used to provide positive pressure ventilation in the 
treatment of the respiratory failure, bag valve masks (BVMs) are 
hand-held, low-cost, easily attainable and simple medical devices. 
However, this successful system has certain shortcomings, resulting 
in several complications during ventilation. Manual ventilation of 
the intubated patients requires the physical effort of the operator 
as well as the operator’s full attention on the procedure.4 Moreover, 
it is challenging to verify whether the precise volume of air is being 
delivered during ventilation since the delivered volume depends on 
the method of squeezing. Additionally, the tidal volumes typically 
delivered using adult BVMs are often higher than the recommended 
volumes for lung protective ventilation protocols.5 Unfortunately, 
healthcare professionals tend to cause hyperventilation when using 
the current BVM devices, which could have detrimental effects on the 
respiratory and cardiovascular physiology.6 Therefore, overcoming the 
shortcomings of these of BVMs with the assistance of an alternative 
affordable device can provide opportunities in facilitating respiratory 
care.

One of BVM compression ventilators, the ASC-1, is a novel low-cost 
simple mechanical ventilator which is manufactured for ventilatory 
support and offers a favorable alternative when a conventional ICU 
ventilator is not available for intervention on respiratory failure 
patients. It also allows the clinician to control the tidal volume, the 
inspiratory pressure, the respiratory rate and the inspiratory/expiratory 
(I/E) ratio and to support positive end expiratory pressure (PEEP) and 
peak airway pressure monitoring, by integrating the filtration and 
plumbing with filters and suitable breathing systems (Figure 1). In the 

present observational experimental study, we aimed to evaluate the 
efficacy, safety and reliability of this novel ventilator (ASC-1), which was 
developed for mechanical ventilation, in an induced lung injury model, 
and to compare the normal physiologic lung condition with an induced 
pathologic lung condition in sheep.

MATERIALS AND METHODS

Animals

The study protocol was approved by the Committee of the Near East 
University for the Animal Care and Use (approval number: 2020/116, 
date: 20.05.2020). Patient approval has not been obtained as it is 
performed on animals. All protocols were in accordance with the 
National Laboratory Animals Care Guidelines. Three female sheep (Ovis 
aries) weighing between 50-65 kg were supplied by Near East University 
Havva Hanım Practice and Research Farm. Before the procedures, the 
sheep were examined by a veterinarian physically and all laboratory 
testing was performed. The selection criteria of the sheep were their 
comparable lung sizes to an adult human lung and comparable 
respiratory physiology to human respiratory physiology.7

One day before the experiment, the sheep were transferred from the 
farm and maintained in the Faculty of Veterinary Medicine of Near 
East University, in livestock pens with free access to food and water in a 
covered area at 20-22 °C and 12:12 light/dark cycle. The animals fasted 
for 10 hours before the study but they were allowed to drink water.

Anesthesia Protocol

The sheep were sedated with an intravascular (IV) injection of diazepam 
(0.5 mg/kg) and ketamine (8 mg/kg). After being properly sedated, the 
animals were weighed, placed on an operating table, and monitored 
with pulse oximetry and electrocardiography. Under Ultrasonography-
guided, a jugular venous line was inserted and a 4 mg/kg bolus of 
propofol was administered in order to facilitate intubation using a 
cuffed endotracheal tube with 8 mm internal diameter. After intubation, 
a gastric tube was inserted with the aim of preventing ruminal tympany 
which would result in increased intraabdominal pressure, and hence 
raise some ventilation problems and regurgitation.8 The carotid artery 
was cannulated for blood pressure measurements and arterial blood 
gas (ABG) sampling. Sedation was maintained with 12 mg/kg/h propofol 

Figure 1. An image of the ASC-1 ventilator with a description of its settings.
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and 4 mcg/kg/h ketamine infusions9 and 0.15 mg/kg rocuronium 
boluses were administered IV; therefore, the dependence on the 
ventilators was facilitated and asynchronous breathing was prevented.

Study Protocol

The sheep were randomly allocated for the mechanical ventilation 
either with a standard ICU ventilator (Maquet Servo S, Getinge, 
Sweeden) or with a ventilation using a new simple compression 
ventilator integrated with a manual BVM, namely the ASC-1, or to 
ventilation using the ASC-1 ventilator following a moderate lung injury 
established by a saline-lavage application. According to this allocation, 
the sheep were labeled as Sheep A, Sheep B and Sheep C, respectively. 
In order to standardize the positions of the sheep and to prevent any 
positional bias on the findings related with the ventilation, all three 
sheep were placed on their right sides after anesthesia and kept in this 
position throughout the study.

To establish a modified lung injury model in Sheep C, a saline-lavage 
technique was applied according to the literature.10 Briefly, 1 liter of 
warm isotonic saline solution was instilled in 200 mL portions into 
the lungs within 1 hour and then removed by aspiration in order to 
prevent a sudden derangement of vitals. The resulting hypoxemia was 
assessed by an arterial partial pressure of O

2
 (PaO

2
)/fraction of inspired 

oxygen (FiO
2
) ratio (P/F) under 200 mmHg pressure. The lavage was 

repeated until this targeted hypoxemia (P/F between 100-200 mmHg) 
was obtained. The injury and ventilation status of the lungs were 
radiographically monitored by an X-ray device (Mobilett Mira Max 
Siemens, Erlangen, Germany) at the 30th minute after anesthesia and 
after the establishment of the lung injury.

To maintain the fluid-electrolyte balance and to supply all metabolic 
needs, 5% dextrose and Lactated Ringer infusions, and electrolyte 
replacements with the sodium bicarbonate, potassium chloride, 
and calcium gluconate or magnesium sulphate were applied, when 
needed.

At the 12th hour of the experiment, the study was ended by euthanizing 
the animals with a high dose xylazine and ketamine injection. The 
euthanized animals were dissected, and both lungs of the three sheep 
were surgically harvested for histological examinations.

Histological Evaluation

Both lungs were fixed in 10% neutral-buffered formalin solution. 
The pneumonectomy specimens were collected and processed at 
the Pathology Laboratory in the Faculty of Medicine of the Near East 
University. Approximately 3 mm-thick tissue samples were resected 
from each group, and twenty blocks were sampled from different 
regions of both lungs. The samples were routinely embedded in the 
paraffin blocks. These blocks containing the resected materials were 
serially sectioned at an average thickness of 3-4 µm and the sections 
were stained with hematoxylin-eosin and examined under a light 
microscopy. Two histologic slides (4 fields in each) were evaluated from 
each block. The following criteria were evaluated for histopathological 
evaluation: atelectatic changes, the presence of perivascular and 
peribronchial edema, the hyaline membranes and thrombi, the 
interstitial inflammatory infiltrate, the fibrosis and the necrosis.

Statistical Analysis

The sheep’s vital signs and blood gas changes were monitored 
throughout the study in order to observe the effects of the novel BVM 

ventilator (ASC-1) and its reliability and safety for ventilation in a normal 
lung and an injured lung and these findings were compared with the 
findings from the conventional mechanical ventilator supported sheep. 
The injury and ventilation status of the lungs were radiographically 
displayed. The histological evaluation of the lungs focused on any 
detrimental effects of the new ventilator and the extent of any 
perivascular and peribronchial iatrogenic injury of the mechanical 
ventilation.

RESULTS

The chest X-rays of Sheep A and Sheep B are presented in Figure 2. 
Respiratory findings of lung injury were observed in Sheep B (Figure 2b) 
in comparison with Sheep A (Figure 2a). Both of the sheep’s chest X-ray 
densities were increased.

Sheep A weighed 55 kg. Following anesthesia induction and 
endotracheal intubation, Sheep A was connected to a conventional ICU 
ventilator under a pressure-controlled ventilation mode in accordance 
with protective mechanical ventilation protocols (FiO

2
 of 0.4, tidal 

volume of 6 mL per kg of predicted body weight, respiration rate of 
15-20/min, PEEP of 6 cmH

2
O, and inspiratory pressure of 20 cmH

2
O at a 

target plateau lower than 30 cmH
2
O). After a stabilization period of 40 

minutes, the ABG showed a normal profile at pH: 7.43, pCO
2
: 34 mmHg, 

pO
2
: 350 mmHg, lactate concentration: 11 mg/dL, and base excess (BE):-

1.7 with normal electrolyte levels. At the end of the study protocol, 
the euthanized Sheep A showed optimal ABG findings with only slight 
alterations in their ventilatory parameters according to the outcomes 
of the hourly follow-ups of gases. A histological analysis of the lungs 
revealed an interstitial infiltration of inflammatory cells in addition to 
diffuse lymphoid follicles and focal congestions in the alveolar walls of 
Sheep A (Figure 3).

Sheep B weighed 50 kg. Following the anesthesia induction and 
endotracheal intubation, Sheep B was connected to the ASC-1 ventilator 
with settings at 20 breaths/min, 6 lt/min of oxygen, 6 cmH

2
O of PEEP 

under 26 cmH
2
O inspiratory pressure, targeting an optimal blood gas 

change. After a stabilization period of 40 minutes, the ABG analysis 
revealed hypokalemia (2.8 mmol/lt K+) and other electrolytes within the 
normal range (139 mmol/lt Na+, 113 mmol/lt Cl-, 1.24 mmol/lt ionized 
Ca+2) at pH=7.48, pCO

2
=24 mmHg, pO

2
=92 mmHg, lactate=6 mg/dL 

and BE=-5.5 mEq/L. A bolus of 250 mL electrolyte solution mixed with 

Figure 2. The chest X-rays of the lungs of the sheep under 
mechanical ventilation. The radiographies of the lungs were 
obtained after 30 minutes of ventilation with a conventional 
mechanical ventilator in Sheep A (a) and the novel ventilator (ASC-
1) in Sheep B (b).

a b
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20 mmol/lt potassium was infused into Sheep B within 30 min, and 
the respiratory rate was shifted to 15/min and the inspiratory pressure 
to 24 cmH

2
O under 10 lt/min of oxygen. Following these changes, 

the blood gases after 30 minutes of ventilation were measured at 
pH=7.27, pCO

2
=54 mmHg, pO

2
=360 mmHg, lactate=14 mg/dL, BE=-

7.5 mEq/L, K+=3.9 mmol/lt, Na+=145 mmol/lt, and ionized Ca+2=1.25 
mmol/lt. Fluid infusion was sustained at a rate of 250 mL/hr. Then, 
the parameters were arranged according to the respiratory rate=24/
min, oxygen=5 lt/min, inspiratory pressure=28 cmH

2
O and PEEP=8 

cmH
2
O. After one hour, the blood gases were optimal at pH=7.38, 

pCO
2
=46 mmHg, pO

2
=208 mmHg, and lactate=12 mmol/lt. Thereafter, 

the ventilation was sustained with only slight alterations detected in 
the ventilation parameters at the 12th hour of the procedure in Sheep 
B. A histological evaluation of the lungs of Sheep B displayed a focal 
infiltration of inflammatory cells to the interstitial area and congestion 
of alveolar walls with a mild inflammatory cell infiltration together with 
patchy, scarce atelectatic and emphysematous foci (Figure 4). 

Sheep C weighed 65 kg. Following anesthesia and endotracheal 
intubation, the animal was kept stable under vital monitoring with 
ventilation using an anesthesia machine (eternity AM852, Beijing, 
China). The baseline ventilation parameters were measured as FiO

2
=0.5, 

PEEP=6 cmH
2
O, tidal volume=400 mL/min and a respiration rate of 18/

min (resulting in a dynamic compliance of 85 mL/cmH
2
O and a resistance 

of 7 cmH
2
O/ml/sec). ABG analysis showed pH=7.44, pCO

2
=35.2 mmHg, 

pO
2
=300 mmHg, lactate=13 mg/dL and BE=-2.1 mEq/L, with a resultant 

P/F ratio of 600 mmHg. The values at 1.5 hour from injury induction 
(described in the methods section) were as follows: FiO

2
=0.5, PEEP=6 

cmH
2
O, tidal volume=380 mL/min, respiratory rate=14/min yielding a 

dynamic compliance of 31 mL/cmH
2
O and a resistance of 18 cmH

2
O/mL/

sec. The gas exchange values were pH=7.29, pCO
2
=47 mmHg, pO

2
=85 

mmHg, lactate=11 mg/dL and BE=-5 mEq/L. The resultant P/F ratio 
determined after the induction of the lung injury was 170. Therefore, 
Sheep C was transferred to the ASC-1 BVM compression ventilator and 
the parameters were set as 8 lt/min oxygen, a respiration rate of 16/
min, PEEP at 10 cmH

2
O and an inspiration pressure of 24 cmH

2
O. 

Within 1 hour of ventilation by the ASC-1 ventilator, the ABG values 
were measured as pH=7.21, pCO

2
=50 mmHg and pO

2
=68 mmHg. 

Therefore, the fresh gas rate was increased to 12 lt/min, PEEP=12 
cmH

2
O, inspiration pressure to 30 cmH

2
O, respiratory rate to 25/min, 

thus an optimal gas exchange was obtained at pH=7.21, pCO
2
=56 

mmHg and pO
2
=86.5 mmHg. At the end of the 12 hour-period, the 

sheep was euthanized. The histological findings were focal interstitial 
inflammatory cell infiltration with alveolar congestion, the atelectatic 
and emphysematous fields observed in micrographs (Figure 5).

There were no differences between the histological findings of Sheep 
B and Sheep C with regards to the intensity of the inflammatory cell 
infiltration ratio, or the diffuseness of emphysema and atelectasis.

DISCUSSION

While BVMs are accredited as simple and useful medical devices 
which are very efficient in supporting the ventilation of patients with 
respiratory failure,11 it is appreciated that even an automated BVM 
cannot replace a conventional ICU ventilator due to their clinical 
robustness. Mechanical ventilators are also reliable and safe devices 
which provide precise control over a large number of respiratory 
parameters; however, they are expensive and take considerable time 
to manufacture. In addition, in order to operate their system, qualified 
expertise is also needed. On the other hand, BVM ventilators can monitor 
a limited number of breathing parameters, and although they are less 
reliable, they are more cost-effective, easier to operate and even in low 
resource conditions, their production can be achieved in a short time. 
In the present experimental study, we evaluated the efficacy, safety and 
reliability of a novel BVM ventilator (ASC-1) developed for mechanical 
ventilation in an induced lung injury model and compared normal 
physiologic lung conditions with altered pathologic lung conditions 
in sheep. As expected, stabilizing the respiratory parameters of Sheep 
A was uncomplicated with an ICU ventilator, and stabilizing those of 
Sheep B and Sheep C’s conditions was also achieved successfully with 
an ASC-1 ventilator, at least clinically.

The indications for using a BVM are hypercapnic respiratory failure, 
hypoxic respiratory failure, apnea, an altered mental status with 

Figure 3. The histological micrographs of the specimens from the 
right lung (a) and the left lung (b) of Sheep A showing the intensive 
inflammatory cells (hematoxylin-eosin, x400).

a b

a b

Figure 4. The histological micrographs of the specimens from 
the right lung (a) and the left lung (b) of Sheep B. (a) In the 
alveolar wall of the right lung, a vascular congestion and a few 
inflammatory cells were observed. (b) In the left lung, a vascular 
congestion and mild inflammatory infiltrates were observed in 
the emphysematous alveolar wall (hematoxylin-eosin, x400).

a b

Figure 5. The histological micrographs of the specimens from 
the right lung (a) and the left lung (b) of Sheep C. (a) In the 
alveolar wall of the right lung, a vascular congestion and a few 
inflammatory cells were observed. (b) In the left lung, a vascular 
congestion and mild inflammatory infiltrates were observed in 
the emphysematous alveolar wall (hematoxylin-eosin, x400).
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the inability to protect the airway, as well as for those patients who 
are undergoing anesthesia for elective surgical procedures. The 
contraindications are total upper airway obstruction and an increased 
risk of aspiration after paralysis and induction.12 In the present animal 
model, a lung injury was induced in the lungs of a sheep in order to 
mimic a respiratory failure in a human. BVM ventilation can be aided 
by the use of a PEEP valve attached and titrated from 5 to 15 cmH

2
O 

in order to improve oxygenation prior to intubation in patients who 
are unable to be appropriately pre-oxygenated with standard therapy. 
Therefore, we kept a PEEP of 6 cmH

2
O on the ASC-1 as this pressure can 

open the lower esophageal sphincter and cause gastric insufflation and 
vomiting.12

Poor manual ventilation performance may depend on failures in 
delivering the quality of ventilation and a misunderstanding of the 
patient specific requirements. Unsafe manual ventilation may be 
alleviated by training reinforcement or accessory safety devices.13,14 The 
ventilator used in this study, the ASC-1, is a simple mechanical ventilator 
into which a manual BVM can be incorporated. The appropriate 
ventilation may be indicated by electronic vital sign monitoring, the 
patient’s chest rise, their skin color,13 resistance on bag squeeze according 
to the patient lung pathology, CO

2
 monitoring, and a flashing light on 

the BVM for rate of breath delivery.15 Therefore, we compared the 
histopathological changes in the lung tissue samples of three sheep in 
order to determine the safety and reliability of the ASC-1 ventilator. The 
histologic examination of these samples showed a vascular congestion 
and emphysematous pattern in Sheep B and C’s lungs; probably due 
to the higher driving pressures needed for ventilation with the ASC-1 
ventilator. This suggests that even a sheep with an injured lung may 
be oxygenated by using this device. However, more advanced in vivo 
studies with larger samples are needed to understand how to use this 
device for the safe and protective ventilation of the lungs.

Study Limitations

Although there are several limitations to the present study including 
its very small number of experimental animals, this pilot study may 
facilitate the understanding that these types of simple ventilators can 
be easy-to-use and safe for ventilation. Even if mechanical ventilators 
are available, BVM devices may be readily used in emergency rooms and 
ambulances, as well as in clinics in low/middle-income countries where 
these devices may be the only option for the patients and clinicians 
until a mechanical ventilator is available.

CONCLUSION

It may be concluded that these ventilators, including the ASC-1, can be 
used for a limited period of time for the ventilation of patients with 
respiratory failure, particularly for the triage of patients where limited 
resources are available in terms of caregivers and devices, especially 
in pandemic-like conditions. We are aware of the small number of 
subjects in this study but this was an experimental pilot study which 
we consider may be a pioneer for more advanced studies on the exact 
safety and efficacy of ASC-1 ventilators in critical respiratory care.
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MAIN POINTS

•	 The recent global COVID-19 pandemic revealed how desperate 
conditions can result in great pressure due to uncountable patients 
being in need of mechanical respiratory support in times of 
shortages of resources or the unavailability of these devices. We now 
know that an adequate number of affordable, easy-to-use, safe and 
efficient ventilators are urgently needed in critical respiratory care 
settings.

•	 Bag-valve-mask (BVM) compression ventilators can be an alternative 
in such conditions, since they are low-cost and simple. In the 
present experimental study, we evaluated the efficacy, safety and 
reliability of a novel BVM ventilator (the ASC-1), which was 
developed for mechanical ventilation, in an induced lung injury 
model and compared the normal physiologic lung conditions with 
pathologically altered lung conditions in sheep.

•	 The injury and ventilation status of the lungs of the sheep were 
examined radiographically and biopsies collected from the lungs 
were examined histologically. Resulting in no further injury, it 
may be concluded that BVM compression ventilators can be used 
for a limited period of time for the ventilation of patients with 
respiratory failure, particularly for the triage of patients where 
limited resources are available in terms of caregivers and devices, 
especially in pandemic-like conditions.

ETHICS

Ethics Committee Approval: The study protocol was approved by the 
Committee of the Near East University for the Animal Care and Use 
(approval number: 2020/116, date: 20.05.2020).

Informed Consent: Patient approval has not been obtained as it is 
performed on animals.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: A.H.G., G.E., Ç.G., Concept: A.H.G., T.Ö., 
Design: T.Ö., G.E., Ö.T., G.M., Data Collection and/or Processing: A.H.G., 
Ç.G., H.Ö., Ö.T., G.M., Analysis and/or Interpretation: A.H.G., G.E., Ç.G., 
Ö.T., G.M., Literature Search: A.H.G., G.E., Writing: A.H.G., T.Ö., G.E., H.Ö.

DISCLOSURES

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

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

REFERENCES
1.	 Goligher E, Ferguson ND. Mechanical ventilation: epidemiological insights 

into current practices. Curr Opin Crit Care. 2009; 15(1): 44-51.

2.	 Kirton O. Mechanical Ventilation in the Intensive Care Unit. 2011. The 
American Association for the Surgery of Trauma. Available from: https://
www.aast.org/resources-detail/mechanical-ventilation-in-intensive-care-
unit

3.	 Dar M, Swamy L, Gavin D, Theodore A. Mechanical-Ventilation Supply and 
Options for the COVID-19 Pandemic. Leveraging All Available Resources for a 
Limited Resource in a Crisis. Ann Am Thorac Soc. 2021; 18(3): 408-16.



Günüç et al. A Simple Novel Ventilator for Critical Respiratory CareCyprus J Med Sci 2023;8(2):102-107

107

4.	 Halpern P, Dang T, Epstein Y, Van Stijn-Bringas Dimitriades D, Koenig KL. Six 
hours of manual ventilation with a bag-valve-mask device is feasible and 
clinically consistent. Crit Care Med. 2019; 47(3): e222-6.

5.	 Dafilou B, Schwester D, Ruhl N, Marques-Baptista A. it’s in the bag: tidal 
volumes in adult and pediatric bag valve masks. West J Emerg Med. 2020; 
21(3): 722-6.

6.	 Aufderheide TP, Lurie KG. Death by hyperventilation: a common and life-
threatening problem during cardiopulmonary resuscitation. Crit Care Med. 
2004; 32(9 Suppl): S345-51.

7.	 Paladino L, Silverberg M, Charchaflieh JG, Eason JK, Wright BJ, Palamidessi 
N, et al. Increasing ventilator surge capacity in disasters: ventilation of four 
adult-human-sized sheep on a single ventilator with a modified circuit. 
Resuscitation. 2008; 77(1): 121-6.

8.	 Lin H. Preanesthetic considerations. In: Farm animal anesthesia: cattle, 
small ruminants, camelids, and pigs. Lin H, Walz P, editors. John Wiley & 
Sons. UK; 2014.p.1-16.

9.	 Dzikiti BT, Stegmann FG, Dzikiti LN, Hellebrekers LJ. Total intravenous 
anaesthesia (TIVA) with propofol-fentanyl and propofol-midazolam 
combinations in spontaneously-breathing goats. Vet Anaesth Analg. 2010; 
37(6): 519-25.

10.	 Matute-Bello G, Frevert CW, Martin TR. Animal models of acute lung injury. 
Am J Physiol Lung Cell Mol Physiol. 2008; 295(3): L379-99.

11.	 Neumar RW, Otto CW, Link MS, Kronick SL, Shuster M, Callaway CW, et al. 
Part 8: adult advanced cardiovascular life support: 2010 American Heart 
Association Guidelines for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care. Circulation. 2010; 122(18 Suppl 3): S729-67. Erratum in: 
Circulation. 2011; 123(6): e236. Erratum in: Circulation. 2013; 128(25): e480.

12.	 Bucher JT, Vashisht R, Ladd M, Cooper JS. Bag Mask Ventilation. [Updated: 
2021 Apr 1]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2021 Jan. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK441924/

13.	 Mumma JM, Durso FT, Dyes M, Dela Cruz R, Fox VP, Hoey M. Bag Valve Mask 
Ventilation as a Perceptual-Cognitive Skill. Hum Factors. 2018; 60(2): 212-21.

14.	 Khoury A, Sall FS, De Luca A, Pugin A, Pili-Floury S, Pazart L, et al. Evaluation 
of Bag-Valve-Mask Ventilation in Manikin Studies: What Are the Current 
Limitations? Biomed Res Int. 2016; 2016: 4521767.

15.	 Culbreth RE, Gardenhire DS. Manual bag valve mask ventilation performance 
among respiratory therapists. Heart Lung. 2021; 50(3): 471-5.



RESEARCH ARTICLE
JOURNAL OF MEDICAL SCIENCES
CYPRUS

©Copyright 2023 by the Cyprus Turkish Medical Association / Cyprus Journal of Medical Sciences published by Galenos Publishing House.
Content of this journal is licensed under a Creative Commons Attribution 4.0 International License

108

Developing a Scale to Make Suggestions to Overweight 
People for Efficient Weight Loss and Weight Management

 Ülkü Demirci1,  Alpaslan Mert2,  Ayşegül Kaptanoğlu3

1Department of Nutrition and Dietetics, İstanbul Aydın University Faculty of Health Sciences, İstanbul, Türkiye
2Private Hürrem Sultan Hospital, İstanbul, Türkiye
3Department of Health Management, İstanbul Aydın University Faculty of Health Sciences, İstanbul, Türkiye

ORCID IDs of the authors: Ü.D. 0000-0002-2842-920X; A.M. 0000-0002-5230-7069; A.K. 0000-0001-6030-5824.

Abstract

Address for Correspondence: Ülkü Demirci
E-mail	:	ulkudemirci@aydin.edu.tr
ORCID ID: orcid.org/0000-0002-2842-920X

INTRODUCTION

Obesity is defined as the excessive or abnormal accumulation of fat in 

the body which poses a health risk. According to recent World Health 

Organization guidelines, an individual with a body mass index (BMI) 

more than or equal to 25 kg/m2 is considered to be overweight, and 

those with BMI more than or equal to 30 kg/m2 are considered to be 

obese.1 During the past few decades, with increases in the consumption 

of processed food and sedentary lifestyles, the prevalence of obesity has 

markedly increased. Several studies have shown that obesity adversely 

affects the health of individuals.2 It leads to several physiological 
problems and physical disabilities. It also increases the risk of several 
non-communicable diseases, such as cancer, diabetes, cardiovascular 
disorders, hypertension, depression, metabolic syndromes, neurological 
illness, etc.1,2 Several studies have also demonstrated that obesity is 
associated with higher rates of admission to hospitals and intensive 
care units.3 Recent studies have also shown that high BMI is directly 
associated with worse outcomes among coronavirus disease-2019 
(COVID-19) patients.3,4 It has previously been reported that even a 10% 
reduction in the weight of individuals with severe obesity can lead to 
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BACKGROUND/AIMS: To develop a scale to assess potentially adequate suggestions which can be made to overweight individuals to aid in their 
weight loss.

MATERIALS and METHODS: In this cross-sectional study, a scale of 28 items was initially prepared from a pool of potential items. Using the 
Davis technique and content validity index assessment, a scale of 14 items was prepared. A 3-Likert type scaling method was used for response 
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significant improvements. However, in most cases, even after various 
pharmacological and surgical interventions, such as bariatric surgery, 
overweight individuals seem to revert back to their previous obese 
conditions.5,6

The rise in healthcare expenses has brought about a dire need to 
employ and adopt preventive management strategies in order to 
facilitate early disease prevention, especially in the current era of novel 
disease variants and bio-terrorism.7 By definition, preventive medicine 
refers to the implementation of strategies to prevent any serious health 
problems in the future via the early detection and prevention of adverse 
health conditions. Such a management approach is essentially the most 
cost-effective way to reduce the risk of more critical comorbidities.7 
Preventive medicine is the most basic feature of primary health care 
services. While implementing prevention techniques for obesity, family 
practitioners play a critical role.

It is noteworthy that psychological and behavioral instincts majorly 
impact the eating habits of an individual. These factors also influence 
the outcomes of weight loss strategies. Several researchers have 
previously used self-reported measures in order to assess the potential 
behavioral predictors among obese individuals.8 

Current eating habits and environmental changes have collectively 
affected the overall physical, physiological, and psychological well-
being of people worldwide. With this in mind, we hypothesized that 
developing a scale involving both the internal factors of patients, such 
as their eating habits, and the external factors, such as expert support 
and environmental influences, would help health care providers and 
overweight individuals to focus on the efficient management of their 
weight loss programs. This study aimed to develop a 14-item scale in 
three different domains in order to assess the potential markers and 
suggestions which can help in weight reduction and long-term weight 
management. 

MATERIALS AND METHODS

Questionnaire

Ethical approval for this study was obtained from the Ethics Committee 
of Private Hürrem Sultan Hospital (approval number: 2020-39, date: 
13.11.2020). Initially, we prepared a “pool of items” which overweight 
people must do in their daily life to lose weight. Then, we prepared 
a scale of 28 items from this pool. The items were divided into three 
major domains: namely “Requiring expert support” (expert support), 
“Regulation of  habits” (habits), and “Regulation of  environmental 
factors” (environment). The expert support, habits, and environment 
sections contained seven, thirteen, and eight items, respectively. This 
scale was then sent to five dieticians. Then, the Davis technique was 
applied and, based on the suggestions of dieticians and authors, 14 
items were determined to be unsuitable and were removed from the 
scale.

From the domain of expert support, one item was removed:

“I expect my psychologist to solve my problem about weight”

From the domain of habits, seven items were removed:

“It is necessary to do sports every day”, “It is necessary to not eat at night”, 
“You should not eat too much bread”, “Meals should not be skipped”, 
“You should not eat in times of  sadness or trouble”, “You need to spend 

as little time as possible in front of  the TV/computer”, and “It is necessary 
to have snacks”.

From the domain of environment, seven items was removed:

“There should be less variety in the house”, “It is necessary to follow the 
advice of  people who have lost weight”, “You should not drink alcohol”, 
“You should not accept invitations”, “You should not accept treats”, “It is 
useful to see before/after pictures of  people who have lost weight”.

The remaining items were as follows:

Expert support domain:

1. Dietician’s advice should be followed,

2. I expect my dietician to motivate me,

3. The doctor’s advice should be followed,

4. I expect my doctor to motivate me,

5. The psychologist’s advice should be followed,

6. I must learn correct nutrition,

Habits domain:

7. Serving plates should be small,

8. A role model is needed to be motivated,

9. Eating too quickly is bad,

10. The mouthfuls of food must be small,

11. One should restrain from eating junk food,

12. One should restrain from too much sweet food,

Environment domain:

13. One shouldn’t eat with people who have large appetites,

14. No other activities should be done while eating.

The content validity index for items 1-10 and 14 was 100% and for items 
11-13, it was 80%.

Study Participants

Initially, we recruited 14 individuals to participate in a trial survey 
in order to obtain feedback regarding whether it was difficult to 
understand any item. Once all the individuals confirmed that they did 
not experience any difficulty, a total of 77 individuals were enrolled 
into this study. The sample size was determined after multiplying the 
number of questions by 5. 

Number of questions was 14 and so;

14x5=70 participants

Following this, taking into account people dropping out, an extra 10% of 
the number of participants was added.

70 + (10% of 70)=77 total participants.
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Inclusion Criteria

The inclusion criteria of the participants included being aged between 
18 and 65 years, having a BMI more than or equal to 25 kg/m2, including 
obese individuals, and the ability to participate in both of the surveys 
conducted 3 weeks apart.

Exclusion Criteria

The exclusion criteria included not able to participate in both of the 
surveys “on time”, being aged less than 18 years or more than 65 
years, having a BMI less than 25 kg/m2 or suffering from a cognitive 
defect which impaired the ability to understand the scale and fill the 
questionnaire. All the participants provided informed consent.

Survey

The participants were asked to undertake the survey twice at an interval 
of three weeks. The average time for completion of the survey was 3 
minutes. In order to ensure the validity of the survey, we obtained the 
opinions of five dieticians, we employed a content validity method, 
and a translation validity method. Additionally, in order to ensure the 
reliability of our results, we employed the method of repeating the form.

Scale response: In survey studies, several types of response assessment 
tools are used, such as 5- or 7-Likert scaling. However, such large 
assessment tools exhibit lower performance than smaller tools, such as 
3-Likert scaling.9 Thus, in this study, we used the 3-Likert type scale to 
assess the responses as shown below:

1 point - No or not at all

2 points - Partly or sometimes

3 points - Yes or always

Statistical Analysis

The recorded data was compiled and analyzed using Microsoft Excel 
2010 and IBM SPSS version 22.0 (SPSS Inc., Chicago, Illinois, USA). We 

used Cronbach’s alpha and test-retest reliability analysis to evaluate the 
reliability of our scale. Factor extraction was conducted using principal 
component analysis. For all tests, the confidence interval and p-value 
were set at 95% and ≤0.05, respectively.

The purpose of the scale developed was to assess the understanding of 
obese people regarding weight loss and thereby provide appropriate 
suggestions and motivation for them. A 3-Likert scale was used for the 
assessment where points were assigned to the responses as follows:

- No or not at all = 1 point

- Partly or sometimes = 2 points

- Yes or always = 3 points

A cut-off point was not set in the current study. It was avoided in order to 
eliminate the polarization of responses and thus a loss of information.10 
Rather, the responses were analyzed over the complete range of the 
scale.

RESULTS

Reliability Assessment

Reliability analysis showed that the inter-item correlation coefficients 
ranged from -0.11 to 0.553. Item-total correlation coefficients ranged 
between 0.152 and 0.484. The Cronbach’s alpha coefficient was 0.737, 
which did not increase when deleting any items (Table 1).

Furthermore, the test-retest reliability assessment revealed a correlation 
coefficient of 0.763 (p=0.001) which was acceptable (Table 2).

Factor Analysis

The ratio of observations to variables was approximately equal to 
5.5:1 in the present study (sample size = 77, number of items = 14). 
The minimum acceptable ratio according to Hair et al.11 is 5:1. Thus, 

Table 1. Reliability analysis

Questionnaire items
Corrected item total correlation 
coefficients

Alpha if item 
deleted

Cronbach’s alpha

Requiring expert support 

0.737

The dietician’s advice should be followed 0.454 0.708

I expect my dietician to motivate me 0.484 0.705

The doctor’s advice should be followed 0.385 0.717

I expect my doctor to motivate me 0.352 0.719

The psychologist’s advice should be followed 0.379 0.716

I must learn correct nutrition 0.484 0.711

The regulation of habits 

Serving plates should be small 0.331 0.721

A role model is needed to be motivated 0.283 0.729

Eating too quickly is bad 0.152 0.737

Mouthfuls must be small 0.328 0.722

One should restrain from eating junk food 0.187 0.737

One should restrain from eating too much sweet food 0.201 0.733

The regulation of environment 

One shouldn’t eat with people who have strong appetites 0.435 0.709

No other activities should be done while eating 0.433 0.709
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the ratio of observations to variables in our study satisfies the above 
criteria. Also, the data matrix should have sufficient correlations to 
justify the application of factor analysis techniques. An examination 
of the correlation matrix did not reveal any values equal to or above 
0.90, which indicates that the data does not have any major collinearity 
issues. The Bartlett’s test is significant at a level of 0.001 which suggests 
the overall significance of the correlation matrix. Another measure 
which checks for the appropriateness of the factor analysis is the Kaiser-
Meyer-Olkin (KMO) measure of sampling adequacy. The value for KMO 
in the present study was equal to 0.631, which falls in the acceptable 
range (above; 0.50). Principal Component analysis which considers the 
total variance was used to extract the factors. The latent root criterion 
of retaining factors with eigenvalues equal to or greater than 1 in 
combination with the screen test (Figure 1) was employed in order to 
determine the number of factors to be retained for interpretation. In 
order to improve the interpretation, orthogonal (VARIMAX) rotation was 
applied to the factor matrix. Before extracting the factors, the factor-
loading matrices and the communalities were examined in order to 
evaluate the different items for possible deletion. The items with factor 
loadings below ±0.4, substantial cross-loadings or communalities less 
than 0.40 were considered for deletion. Based on this, none of the items 
needed to be deleted. The VARIMAX rotated factor analysis of the set 
of 14 items as shown in Table 3 yielded five factors which accounted 
for 64.33 percent of the variance. All 14 items were loaded on these 5 
factors. The item loadings ranged from 0.505 to 0.849 (Table 3).

DISCUSSION

Obesity is a direct reflection of changing and irregular eating 
behaviors perceived from social, environmental and emotional 
factors.12 Psychological factors also play a critical role in weight gain 
in an individual. These are essentially the most important factors in 
determining the outcome of weight loss measures.8 Emotional eating 
behavior arises due to negative emotions such as sadness and anger as 
a result of poor physiological outcomes. Mindless food intake has been 
associated with higher anxiety and stress levels.12 Previously, several self-
reported measures have been developed to elucidate the association of 
obese individuals with food, such as their age of onset of obesity, their 
weight cycling history, the power of food scale, the modified Yale Food 
Addiction Scale, the Barratt Impulsiveness Scale, the three-factor eating 
questionnaire, etc. Also, there have been studies on the prevalence of 
obesity in corporate organizations considering five major risk factors, 
namely, unhealthy diet, physical inactivity, stress, alcohol consumption 
and smoking. Out of these five risk factors, only two, unhealthy diet and 
physical inactivity, were found to have significant relationships (p<5%) 
with being overweight and obesity.13

Different scales focus on different parameters for the assessment and 
management of obesity. Here, we focused on three major domains, 
namely, expert support, habits, and environment. The eating behavior 
of an individual has been demonstrated to be a complex process which 
is affected by both internal (internal homeostasis) as well as external 

(social and environmental influences) factors.14 The energy homeostasis 
of our body aims to equate the energy intake with its overall needs. 
However, due to the influence of external factors, such as palatability 
and availability, the net food intake might be higher than is needed, 
which leads to excess energy intake.15

The development of any new scale incorporates the verification of its 
validity and reliability. The validity of any new scale is evaluated via 
its validity/correlation coefficient. The value of this coefficient varies 
between +1.0 and -1.0 and is directly associated with the validity of 
the scale.9 The validity of any scale comprises of internal validity, which 
represents the actual meaning of the items, and external validity, which 
indicates the generalizability potential of the scale. Here, we used the 
content validity method, which is a type of translation validity method. 
In order to achieve this, we applied the Davis technique in order to 
validate the content of our scale. In this technique, each item was given 
a grade of 1 to 4 by each dietician, where the grades of 1, 2, 3, and 4 
referred to “item appropriate”, “item should be reviewed slightly”, “item 
should be reviewed seriously”, and “item not appropriate”, respectively. 
The first two grades were considered as positive and the last two as 
negative. For each item, the content validity index was calculated as 
follows:

Content validity index = (the number of positive grades achieved/the 
total number of experts)*100

Those items with a content validity index of more than or equal to 
80% were included in the survey and rest were omitted.16 Based on this 
calculation, 14 items were determined to be valid and were included 
in the scale.

Furthermore, the reliability of a scale essentially refers to the consistency 
in the results even after repetition. In this context, the time elapsed 
between repetitions plays an important role. For instance, if the time 
between the two assessments is too short, it leads to an inaccurate 
increase in the reliability because of the recall of the previous answers 
given by the participants. On the other hand, if the time elapsed is 
too long, it often leads to changes in the measurement parameters or 
conditions, which leads to a decrease in reliability. In addition, another 

Table 2. Assessment of test-retest reliability by correlation of pre-test and 
post-test scores

Post-test

Correlation coefficient p-value

Pre-test 0.763 0.001*

Test applied: Pearson’s correlation test, *indicates statistically significant correlation.
Figure 1. Scree plot.
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parameter, known as agreement/compliance, also facilitates in the 
assessment of the reliability of a scale. In this parameter, multiple 
observers conduct the same analyses. The higher the number of similar 
observation results and observers is, the higher is the reliability of the 
scale is. Ideally, all the items of a scale must contribute to enhance 
the reliability of the scale. It is noteworthy that high reliability does 
not imply high validity, but a tool with high validity also has a high 
reliability.17 Here, we employed the form repetition method, also 
known as the test-retest method (invariance over time) in order to 
verify the reliability of our scale. We surveyed the same population of 
participants using the same scale with an interval of 2-4 weeks.9 Then, 
the measured values obtained from the surveys were correlated and 
the values of the correlation coefficients were determined. The value 
of these correlation coefficient varies from -1.0 to +1.0. The higher 
the value of the coefficient, the higher the correlation between the 
measured values is, which indicates good reliability. For a scale to show 
good reliability, the value of the reliability correlation coefficient must 
be at least 70%.17 Our results showed an overall correlation coefficient of 
0.763 (p=0.001) among the measured values of the two surveys, which 
indicated acceptable reliability (Table 2). In addition, we observed that 
the item-wise Cronbach’s alpha scores varied from 0.705 for item 2 (I 
expect my dietician to motivate me) to 0.737 for items 9 (Eating too quick 
is bad) and 11 (One should restrain from eating junk food). Overall, the 
Cronbach’s alpha score of the scale was 0.737, which indicated fairly 
good reliability. The deletion of any of the 14 items did not increase 
the Cronbach’s alpha score and reliability of the scale. The corrected-to-
total item correlations were generally strong, which indicated that the 
items on the same factor represented a common concept or construct 
and the adoption of the aggregate score, as a proxy for the common 
factor.

Several factors contribute to the incidence of obesity. It is necessary to 
implement preventive measures at an early stage. Medical practitioners 
and dieticians play a crucial role in this regard. To the best of our 
knowledge, this is the first study which incorporates both expert 
support and eating habits domains within the same scale. In a recent 
review, Mastrocola et al.18 (2020) demonstrated that training programs 

conducted around the world for medical students and residents are 
insufficient in providing adequate obesity education. They suggested 
that medical schools should work on the inclusion of obesity education 
programs in their curricula. For optimal obesity management, it is 
necessary to provide appropriate education and training to graduate 
and undergraduate medical students.18

Considering the domain of expert support, constant assistance from 
the dietician or doctor and a focus on good mental health to attain a 
good psychological balance might help patients to adhere to weight loss 
interventions and motivate them for continued weight management. 
A study by Dicker et al.19 found that motivation at 4 weeks could 
decide the further adherence towards self-management and so help 
the individual to adhere to a target of a further 16 weeks of weight 
loss. Empathy is used in motivational interviewing, which has been 
suggested to enhance weight loss outcomes. Hence, incorporating 
different aspects of social behaviors such as empathy, can expedite 
weight loss outcomes. Additionally, motivational nutrition programs 
and training for patients can be employed to assess their nutritional 
literacy in a form of cognitive-behavioral approach and to improve 
their health through weight reduction, lower cardiovascular risk and 
other physiological functions.20 Reforming eating habits also leads to 
improvements in physiological balance. This significantly improves 
sticking to eating timetables and also regulates the circadian rhythm. 
It also leads to a reduction of oxidative stress and preserves hormonal 
balance. An observational study on nutritional psychiatry investigated 
the role of individual dietary factors and overall dietary patterns 
regarding reductions in depression, anxiety, and sleep disorders.21 
Engaging in social activities also discourages individuals from unhealthy 
diets and also influences others in terms of healthy eating and regular 
physical activity. This leads to better weight management.22 There were 
a few limitations of this study. We did not classify the participants on 
the basis of their age, gender, sociodemographic characteristics, or 
occupation. Sociodemographic characteristics and occupations directly 
or indirectly affect the psychological state of an individual. As stated 
earlier, the eating behavior of an individual is significantly affected by 
their psychological well-being. Furthermore, when faced with the same 

Table 3. Distribution of items according to components

Item
Component

1 2 3 4 5

1. I expect my doctor to motivate me 0.700

2. I expect my dietician to motivate me 0.803

3. The doctor’s advice should be followed 0.681

4. The psychologist’s advice should be followed 0.583

5. The dietician’s advice should be followed 0.716

6. I must learn correct nutrition 0.505

7. A role model is needed to be motivated 0.615

8. One should restrain from eating too much sweet food 0.849

9. One should restrain from eating junk food 0.789

10. Eating too quickly is bad 0.618

11. Mouthfuls must be small 0.833

12. No other activities should be done while eating 0.805

13. One shouldn’t eat with people who have large appetites 0.789

14. Serving plates should be small 0.728

Items included in: 1st Component: Q.1 to Q.6, 2nd Component: Q.7, Q.13, Q.14, 3rd Component: Q.11, Q.12, 4th Component; Q.8 and Q.10, 5th Component: Q.9.
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problems, males and females often react and compensate differently, 
which also contributes to their habits of excess eating. Some previous 
studies have shown that individuals who encounter obesity at an early 
age face a much larger problem in tackling this condition and often 
revert back to an obese condition at a later stage in life. Simmonds et 
al.23 reported that individuals who developed obesity at an early age 
were about five times more likely to exhibit obesity during adulthood 
compared to those who did not. Furthermore, we observed that the 
scale showed only fairly acceptable reliability. We propose the use of 
this scale with a larger study sample in order to further elucidate its 
degree of reliability.23 In a clinical set-up, this scale can be used to assess 
the awareness and receptiveness of obese people to various facts and 
suggestion regarding their weight loss. Based on their responses, an 
effective weight loss program can be customized. Additionally, during 
a weight loss program, the survey can be re-taken in order to check 
whether the individual requires more assistance and suggestions, which 
were not required at the beginning. For public health, this survey can 
be used to assess the understanding of the general public regarding 
their awareness regarding weight loss and weight management and 
thereby provide appropriate suggestions for them.

CONCLUSION

Here, we developed a novel scale to determine potentially useful 
suggestions which can be given to overweight individuals in order to 
aid in their weight loss. The items in this scale were validated using 
the content validity method and Davis technique, which led to the 
formation of a 14-item scale. The reliability of this scale was assessed 
using the test-retest method, which revealed an acceptable reliability 
correlation coefficient. The Cronbach’s alpha score and corrected-to-
total item correlation scores also indicated fairly good reliability. 

MAIN POINTS

•	 Our goal was to develop a scale to assess potentially appropriate 
suggestions which can be offered to overweight individuals in order 
to aid in their weight loss.

•	 In this cross-sectional study, a scale of 28 items was initially prepared 
from a pool of potential items.

•	 A total of 77 overweight individuals were recruited to participate in 
this survey two times within an interval of three weeks. 

•	 The 14-item scale showed good validity and fairly acceptable 
reliability and so can be used to provide adequate and useful 
suggestions to overweight individuals to aid in their weight loss 
program.
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INTRODUCTION

Cognitive complaints are an important cause for referral to neurology 
outpatient clinics in people recovering from coronavirus disease-2019 
(COVID-19).1,2 The expression “brain fog” is generally used to describe 
mental slowing, confusion, interruptions in thought and attention. 
This phenomenon is frequently reported by patients with severe 
acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) infection after 
the acute period, and is called “post-COVID brain fog”. Although the 
pathophysiology of brain fog is not clearly known, it has been claimed 
that neurogenic inflammation may play a role in its background.3 

In some recent publications, it has been shown that there was an 
increase in protein in the cerebrospinal fluid of those patients with 
post-COVID brain fog even after months, and some findings pointing to 
inflammation were observed.4 Whether these findings are indicative of 
an overstimulated systemic immune reaction or a consequence of an 
intrathecal immune response has not been discerned to date.

In terms of clinical features; it has been observed that some patients 
experience mental slowdown, confusion, an inability to focus, an inability 
to find words, and short-term memory and planning problems after 
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BACKGROUND/AIMS: In this study, we aimed to make detailed neurocognitive assessments of patients who presented with brain fog after 
coronavirus disease-2019 (COVID-19) infection and to investigate their complaints after one-year of follow-up.

MATERIALS AND METHODS: Patients who had COVID-19, which was not severe enough to require intensive care, and who subsequently applied 
to neurology due to cognitive complaints were included in this study. A neurocognitive test battery was applied to those patients who agreed 
to detailed examination (n=16). This battery consisted of the following tests: mini-mental test, enhanced cued recall test, phonemic fluency, 
categorical fluency, digit span, counting the months backwards, clock-drawing, arithmetic operations, trail-making, cube copying, intersecting 
pentagons, and the interpretation of proverbs and similes. At one year, the patients were called by phone and questioned as to whether their 
cognitive complaints had persisted. Those patients with ongoing complaints were invited to the hospital and re-evaluated via cognitive tests. 
The results are presented in comparison with age-matched healthy controls (n=15).

RESULTS: Almost all of the patients’ scores were within the “normal” range. The Spontaneous recall of the patients was statistically significantly 
lower than the controls (p=0.03). Although there were decreases in executive functions and central processing speed (trail making-A, trail 
making-B and reciting the months backwards tests) in the patient group, these differences were not statistically significant (p=0.07; p=0.14 and 
p=0.22, respectively) compared to the controls. We observed that the cognitive complaints of the patients had disappeared by the one-year 
follow-up.

CONCLUSION: In our patients with brain fog, most of whom had mild COVID-19, we observed that among all cognitive functions, memory 
domain was most affected compared to the controls. At the one-year follow-up, COVID-related brain fog had disappeared.
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the COVID-19 infection has passed.5,6 It is known that these cognitive 
complaints can persist even months after patients have recovered 
from their signs of infection, and they are then considered to be part 
of a prolonged (long) COVID or post-COVID syndrome.7,8 It has been 
reported that cognitive impairment is more prominent in individuals 
with severe disease.6,9 It is a matter of debate whether COVID-19 will 
cause cognitive sequelae in the long term. However, it has already been 
seen that patients lose functionality in their work, school and other 
daily life activities. For many patients, these cognitive problems are a 
source of additional anxiety. It is important in many ways to define the 
mental problems which patients experience, to determine their details, 
and especially to know their prognosis. If this phenomenon is better 
understood, first of all, appropriate management of patients can be 
provided and it will be possible to distinguish COVID-related cognitive 
problems from other diseases. On the other hand, those patients who 
need follow-up will be identified and unnecessary medical applications 
will be prevented for others.

Cognitive impairment associated with SARS-CoV-2 infection has 
been reported in many studies and reviews.1,2,5-14 In some of these 
publications, an objective neuropsychological criterion revealing 
cognitive impairment was lacking, while in others, general cognitive 
screening tests such as the mini-mental test (MMSE) and the montreal 
cognitive assessment (MoCA) were used. Although there are a couple of 
large field studies pointing to cognitive dysfunction or memory issues 
after COVID-19, studies which report detailed neurocognitive testing 
and that also present objective data are relatively few.14 Impairments in 
attention, executive functions, and short-term memory are evident in 
test-based examinations.6,12,14 It is noteworthy that mental arithmetic, 
abstract thinking, language and visuospatial skills are less commonly 
evaluated. However, in our daily practice, it is observed that a 
substantial number of patients complain of not being able to calculate 
or of having difficulty in speaking. The combination of clinically 
heterogeneous, i.e. mild, severe and critical COVID-19 cases, in these 
study groups constitutes an important limitation in the literature to 
date.

In this study, we aimed to make a complete neurocognitive evaluation, 
instead of focusing on certain cognitive areas, in those patients who 
had COVID-19 which was not severe enough to require intensive care 
and who then applied to neurology due to cognitive complaints. For 
this purpose, we arranged one-to-one interviews with these patients 
and applied standard tests which have been frequently used and 
validated for our society. These test results are presented in comparison 
with age-matched healthy controls. After one year, all patients were 
interviewed on the phone, their complaints were re-examined and 
information about the further course of their brain fog was clarified.

MATERIALS AND METHODS

Subjects

All adult patients who applied with neurological complaints after 
COVID-19 were screened. The exclusion criteria were a diagnosis of 
dementia, malignancy, brain surgery, or other central nervous system 
diseases in the pre-pandemic period.

The diagnosis of COVID-19 in all patients was confirmed by polymerase 
chain reaction from nasopharyngeal swab samples. Among these 
patients, those who described brain fog were identified. A neurocognitive 
test battery was applied to those patients who agreed to a detailed 

examination. A control group of age-matched healthy individuals was 
used for comparison.

Informed consent was obtained from all participants. This study was 
carried out in accordance with the Declaration of Helsinki and under 
the approval of the TOBB University of Economics and Technology 
Faculty of Medicine Clinical Research Ethics Committee (approval 
number: 118/102-28/4/21).

Data Collection

Age, sex, time of SARS-CoV-2 infection, disease severity, the need for 
hospitalization, comorbidities, and current neurological complaints 
were recorded for all patients.

Neurocognitive assessment consisted of the following tests: the mini-
mental test (MMSE), the enhanced cued recall test (recall test), the 
verbal fluency, the categorical fluency, digit span, recalling the months 
backward, clock-drawing, arithmetic operations, a trail making test, 
copying cubes, intersecting pentagons, and proverb interpretation. 
This battery of tests was applied to the patients and their age-matched 
controls. We aimed to evaluate the general mental states of the 
participants’ memory, language skills, attention, complex attention, 
visuospatial skills, arithmetic skills, executive functions and abstract 
thinking skills. The mini-mental test was scored over 30 points, the 
recall test out of 48 points, the fluency tests by the number of words 
that could be counted in one minute, the digit span by the number of 
digits which could be repeated without error, the months backward test 
by the countdown time of the months (in seconds), the clock drawing 
test over 4 points, the arithmetic operations over 2 points, the abstract 
thinking over 2 points, the copying cubes and intersecting pentagons 
as “fail” or “pass”, and the trail making tests were scored by time (in 
seconds).

For cases of clinical necessity, brain magnetic resonance imaging (MRI) 
of the patients were requested.

At the end of one year, the patients who had undergone neurocognitive 
testing were contacted by phone and questioned as to whether their 
cognitive complaints had persisted. Those patients whose complaints 
continued were invited to the department and re-evaluated with the 
same cognitive tests.

Statistical Analysis

Student’s t-test was used to compare normally distributed parameters 
and the Mann-Whitney U test was used for non-normally distributed 
parameters. The chi-squared test was used to compare ratios. Analyses 
were performed using the SPSS v20 program. Results with p<0.05 were 
considered to be significant.

Results

General Characteristics of the Study Group

Between April, 2020 and September, 2021, ninety-five COVID-19 patients 
who applied with neurological complaints were identified (n=95). Of 
these, 40% had cognitive impairments (n=38). Sixteen of these patients 
agreed to further examination and to having a neurocognitive test 
battery. The mean age of the test group (n=16) was 37.4±13.0 years 
[standard deviation (SD)]. Four of the patients were male and 12 were 
female. The median years of education of the patients was 15 years 
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[interquartile range (IQR)=2]. All but two were infected during the pre-
vaccination period and were treated with favipravir. Disease severity 
was found to be mild in 15 patients and moderate in one patient. 
The patient who had moderate COVID-19 was hospitalized for 12 days 
and received nasal oxygen therapy during this period. There were no 
patients who needed intensive care.

The mean age of the control group (n=15) was 36.7±11 (SD), and 
their median years of education was 15 years (IQR=4). There was no 
statistically significant difference between these parameters (p>0.05).

Neurocognitive Assessment

The cognitive test results of the patients and controls are given in 
Table 1.

It was seen that post-COVID patients were no different from the 
controls in terms of their general cognitive performance. There 
was no difference between the patients and the controls in their 
enhanced cued recall test total scores. When spontaneous recall was 
evaluated separately, it was observed that the patients had statistically 
significantly lower scores (p=0.03). Attention and complex attention 
skills assessed by digit span tests, as well as verbal language skills were 
found to be similar in the two groups. Although executive functions and 
central processing speed (trail making A, B and recalling the months 
backward tests) were lower in the patient group, the differences were 
not statistically significant (p=0.07; p=0.14 and p=0.22, respectively). 
There was no difference between the patients and the controls in their 
abstract thinking or visuospatial skills.

When the patient results were assessed individually rather than as a 
group, it was seen that almost all the results were “normal” according 
to the normative thresholds, and only one patient could not complete 
the trail making B-test. In other words, despite subjective complaints, 
post-COVID patients had no supra-threshold impairment reflected in 
the detailed cognitive test results.

There were 5 patients who underwent brain MRI after cognitive 
evaluation. No imaging findings were found in three of these patients. 
Non-specific hyper-intensities in the frontoparietal subcortical white 

matter were reported in one. In one patient, hyper-intense lesions 
were detected in the right frontoparietal and left callososeptal 
interface (Figure 1).

Clinical Follow-up

Sixteen patients who underwent neurocognitive evaluation were 
contacted by phone at the end of the first year. They were asked if their 
cognitive complaints had persisted. Except for one patient, all of the 
group stated that their complaints had disappeared after a few months 
(median 120 days) and they had recovered to their former state. Only 
one patient stated that his complaints still continued. This patient 
was invited to the outpatient clinic and the tests were repeated. It was 
observed that both the first tests and the second evaluation made one 
year later were within normal limits and did not show any temporal 
changes. It was discovered that this patient was also diagnosed with 
anxiety disorder and treatment was started.

DISCUSSION

This study revealed the following findings which may correspond 
to the daily cognitive complaints of post-COVID patients: i) Patients 
had normal “encoding”, but spontaneous recall was significantly low. 
ii) There were differences between the patient groups, although not 
statistically significant, indicating a decrease in executive functions and 
mental processing speed. iii) Almost all of the patients were within the 
“normal” range when standard tests with normative data were used. iv) 
By the end of one year, the symptoms of brain fog had disappeared.

Memory dysfunction is one of the most frequently reported cognitive 
symptoms in the COVID-19 literature.6,10,12,14,15 In this study, the 
enhanced cued recall test was applied to assess memory. This test is 
a validated memory test used successfully in Turkish samples.16,17 It 
offers the chance to observe the patient’s spontaneous recall and their 
recall with a cue. In our patient group, there was no difference in the 
total scores (total items remembered before and after the cue) when 
compared to the healthy controls. However, spontaneous recall was 
found to be significantly lower. In other words, the learning process took 
place in the patients’ brains, but there was difficulty in accessing that 
information. As the secondary causes which may explain this difficulty, 

Table 1. Neurocognitive test results of the patient and control groups

Patients Controls p

MMSE, median (IQR) 30 (2) 30 (1) 0.48

Recall, median (IQR) 48 (1.5) 48 (1) 0.62

Recall spontaneous, median (IQR) 36.5 (7.8) 43 (3) 0.03

Digit span forward, median (IQR) 5.5 (2) 5 (1.25) 0.37

Digit span backward, median (IQR) 4 (3.25) 4 (2) 0.71

Phonemic fluency, median (IQR) 17 (6) 18 (5) 0.46

Categorical fluency median (IQR) 24 (5.5) 25 (6) 0.9

Months backward, median (IQR) 13.5 (9.8) 11.5 (4.5) 0.22

Clock drawing, median (IQR) 4 (1) 4 (0) 0.15

Arithmetic, median (IQR) 2 (1) 2 (0) 0.13

Trail making A, seconds median (IQR) 32 (24) 22.5 (13.5) 0.07

Trail making B, seconds median (IQR) 87 (79.5) 41.5 (67.8) 0.14

Abstract thinking, median (IQR) 2 (0) 2 (0) 0.39

Copying cubes and intersecting pentagons pass pass 1

MMSE: Mini-mental state examination, recall test: Enhanced cued recall test, IQR: Interquartile range.
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factors such as attention, concentration and motivation should be 
considered. However, there was no significant difference in attention 
and complex attention criteria in our patient group when compared 
to the healthy controls. This suggests that the impairment is primarily 
the effect of COVID-19 on memory itself.

It was observed that our patients had relatively low central processing 
speeds and executive functions, but the differences in these domains 
did not reach statistical significance. Impairments in executive 
functions and attention areas have been frequently reported in COVID-
19-related brain fog, therefore our patients’ results being similar to 
our controls’ results can be explained by our relatively small sample 
size.6,12,14,15

In a recent systematic review, the neurocognitive status in mild, 
moderate, severe COVID-19 and mixed patient groups were examined 
separately.15 It was seen that 13 out of the 19 studies included in the 
review used first-level tests such as MoCA and MMSE. In two of the 
six studies in which second-level tests, i.e. detailed cognitive tests, 
were conducted, face-to-face standard evaluation was not possible 
and remote evaluation methods were applied. It was also evident that 
the specific cognitive tests used in these studies varied considerably. 
There were different findings about the relationship between cognitive 
complaints and COVID-19 severity. There are some studies suggesting 
that cognitive impairment was more common in cases of severe 
disease; some saying that it was more common in mild-moderate 
cases; and others saying it was independent of disease severity.7,10,15 
We think that it is important to evaluate mild COVID cases separately 
from severe cases in order to exclude post-intensive care syndrome. 
It is known that primary and secondary cognitive symptoms can 
develop just due to hospitalization in intensive care units.18 Studies 
which evaluate mild COVID cases separately and qualify to enter into 
reviews are very few in number.19,20 In addition, it was seen that general 
cognitive screening scales were used in these studies and there was no 
detailed neurocognitive examination data. In the study of Alemanno et 
al.20, there were nine mild cases of COVID and the evaluation was made 
as early as 5-20 days. As can be seen, the literature on COVID-19-related 
brain fog is weak and limited. In our cohort, 16 patients were examined 
with detailed and domain-specific tests which were second level. These 
are standard tests which have been validated in Turkish society.

Ferrucci et al.21 examined hospitalized COVID-19 patients with 
neuropsychological tests five months after discharge and found a 
decrease in mental processing speed in 41% of the patients. It was 
stated that the PO

2
/FiO

2
 value in the acute period was correlated with 

cognitive impairment, and cognitive deficits persisted at one-year 
follow-up.21 We also observed a slight decrease in the central processing 
speeds in our own patients, but this difference was not significant. 
The fact that most of our patients were outpatients with mild disease 
severity without hypoxia may explain this difference. On the other 
hand, a global frequency reduction in EEG background activity 
(advanced analysis) at 4-6 months post-infectious was demonstrated 
in a pediatric sample of mild-to-moderate COVID cases.22 In the 
aforementioned study, the patients did not clinically have central 
nervous system involvement due to COVID-19.22 We think that the 
slowdown in global mental processes revealed by neuropsychological 
tests may be related to electrophysiological COVID findings.23

Arithmetic problem solving includes many cognitive steps. The recall 
of mathematical rules, associative recall, attention, sequencing, 
working memory and decision making are the main ones.24 Despite 
the problems in performing calculations during daily life, our patients 
performed normally in these tests. This could be associated with higher 
attention and motivation during the neurocognitive testing, which 
is different from their daily routine. This points to the importance 
of attention and vigilance in mental arithmetic skills. In our patient 
group, no difference was found in visuospatial skills, abstract thinking 
skills or language-fluency tests when compared to the controls.

Seventy five percent of our patients describing brain fog were women. 
This finding is consistent with the literature.7 It is predicted that this 
neurobiological difference between the sexes will provide information 
in understanding the neurotropic properties of this virus. In addition, 
87% of our patients presenting with brain fog came from the period 
before the vaccination program had started. After the initiation of the 
vaccination program, it was observed that the number of applications 
with cognitive complaints decreased significantly. This finding 
supports the observation that COVID vaccines reduce prolonged 
COVID syndrome.25

The underlying mechanism being unknown, our study revealed that 

Figure 1. FLAIR images of a patient, right frontoparietal and left callososeptal (white arrows) hyper-intense lesions. The complaints of this 
35-year-old patient were the inability to remember things to do, forgetting topics discussed at work in a short time, headaches and feelings of 
instability.
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cognitive complaints disappeared in our patients and the patients had 
returned to their basal performances in daily life by the end of one year. 
We think that our data will provide an objective contribution to the 
COVID-associated brain fog literature for millions of people, especially 
those with mild cases.

Study Limitations

The neurocognitive test battery used in this study lasts approximately 
45 minutes, but it may take longer depending on the patient’s 
performance. This period resulted in a low number of patients who 
agreed to participate in these tests. Although there were 38 patients 
presenting with cognitive complaints, only 16 of them could be 
evaluated in detail. This relatively small sample size may have resulted 
in the statistical insignificance of the differences in the trail making test 
results.

Evaluating cognitive performance with normative references or controls 
may not be sufficient to detect actual changes in patients. This becomes 
more important in those patients with a high pre-morbid cognitive 
level. Ideally, patients should be assessed with their pre-COVID-19 and 
post-COVID-19 cognitive tests. Such a study design can only be achieved 
by using cognitive data obtained for other projects or large national 
databases.19,26

CONCLUSION

As of August, 2022, the SARS-CoV-2 pandemic had affected 590 million 
patients in the world and more than 16 million in our country (Türkiye). 
Residual respiratory diseases, severe or critically ill patients with many 
complications, will result in a serious disease burden in the chronic 
period of the pandemic. In addition, brain fog, which is a component 
of the long COVID-19 picture, appearing even after mild COVID-19, 
has taken its place as one of the important issues of the subacute 
and chronic processes. This study revealed the neurocognitive profiles 
of patients experiencing COVID-19-related brain fog in comparison 
to healthy controls. In our patient group, most of which consisted of 
mild COVID-19 cases, spontaneous recall was significantly lower, and 
there was a trend towards slowing in the central processing speeds and 
executive functions. By the one-year follow-up, COVID-associated brain 
fog had disappeared. It will be possible to elucidate all aspects of this 
clinical picture and to determine its relationship with neurodegenerative 
processes with larger-scale, longitudinal studies and pathological data.

MAIN POINTS

•	 Patients with post-COVID brain fog had normal encoding, but 
spontaneous recall was significantly low. 

•	 There were decreases in executive functions and mental processing 
speeds in the patient group, although this was not statistically 
significant.

•	 Almost all of the patients were within the “normal” range when 
standard tests with normative data were used.

•	 By the end of one year, the symptoms of brain fog had disappeared.
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INTRODUCTION

A pandemic which originated in the Wuhan region of China in 
December, 2019 was detected as a new type of coronavirus disease 
called severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) 
[coronavirus disease-2019 (COVID-19)]. The COVID-19 pandemic has 
seriously affected medical practice around the World.1 Changes in 
routine clinical approaches in healthcare settings are necessary to 
reduce the risk of infections in patients, families, and healthcare 
providers, while balancing the dangers and benefits of delaying or 
changing routine patient care.2 The American College of Surgeons (ACS) 
published guidelines recommending that all elective procedures should 
be delayed or performed in outpatient surgery centers if possible. 
The only exceptions are most oncologic and high-precision surgical 

procedures. According to guidance from the Turkish Ministry of Health, 
protocols for surgical procedures in Türkiye were changed radically due 
to the pandemic.3 However, as delaying surgery for “time-sensitive” and 
emergency diseases may affect children’s growth, development, and 
their quality of life, the ACS also published guidelines specifically on 
pediatric surgery, as well as their previous general recommendations, 
which applied to all surgical subspecialties.4 As noted in other reports, 
many families were concerned about whether it was safe to bring their 
children to the hospital.5,6

Both the COVID-19 pandemic and the surgical procedure to be 
performed affect symptoms of anxiety, fear or acute stress disorder 
for the children and their families. As the disease spread, investigators 
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started to emphasize the importance of protecting mental health.7,8 
Identifying factors which contribute to significant preoperative anxiety 
levels in pediatric patients and their parents can help healthcare 
professionals choose the most appropriate strategy for anxiety control 
from a variety of alternative strategies. However, when the literature 
was examined, no studies had examined both COVID-19 anxiety and 
the phobia levels of those families with children who received general 
anesthesia during the COVID-19 pandemic. Therefore, this study was 
planned to evaluate the COVID-19 anxiety and phobia levels of the 
parents of pediatric patients who were scheduled to undergo surgery 
under general anesthesia in Türkiye.

MATERIALS AND METHODS

This study was a prospective, cross-sectional, observational study. 
The population of the study consisted of those parents of pediatric 
patients who were scheduled for surgery under general anesthesia 
between May, 2020 and September, 2020 at Selçuk University Faculty of 
Medicine, Department of Anesthesiology and Reanimation. The Selçuk 
University Faculty of Medicine Ethical Committee approval was received 
(approval number: 2020/17). Written informed consent was obtained 
from all participants. This study was registered with the clinical trials 
registry (www.ClinicalTrials.gov. identifier NCT04631172). The parents 
of pediatric patients with American Society of Anesthesiologists (ASA) 
classification I-II, aged 1-12 years who were administered anesthesia 
to undergo surgery between the specified dates were included in this 
study without using any sample selection. The parents of those children 
with ASA III or higher risk, of those expected to have difficult intubation, 
of those with serious complications related to intraoperative anesthesia 
(e.g. respiratory depression, myocardial depression, cardiac arrhythmia, 
bronchospasm, laryngospasm, anaphylactic reaction, hypotension, 
bleeding), and of those who could not communicate were excluded 
from this study. The data were obtained from only one of the parents 
through a face-to-face interview before the child was taken to surgery 
after the necessary explanations had been made by the researchers. To 
enable the parents to answer the questions easily, a separate room in 
the relevant clinic was used for the interviews. The characteristics of 
the children and the parents, the supplementary data of the parents 
regarding the child’s illness, and their contact information were 
obtained. The sample size was based on an estimated prevalence of 
6.3% determined in the study of Wang et al.9 In order to reach 95% 
power at a 5% significance level, the required sample volume for a 4% 
deviation from this estimated prevalence was calculated to be 142. The 
sample size allowing for possible data loss was determined to be 155 
patients. Power analysis was performed using the “pwr” package in R 
3.6.0 (https://www.r-project.org).

Data Collection Process and Procedure

The Coronavirus Anxiety Scale (CAS), which was developed by Lee8 and 
validated in Turkish by Evren et al.10 was used to evaluate COVID-19 
anxiety levels. In the validation study, the Cronbach’s alpha of the 
Turkish version of CAS was 0.87. In the present study, Cronbach’s alpha 
was 0.89. This result of the study showed that the CAS was highly reliable. 
CAS is a 5-point Likert-type scale. The scale consists of five questions and 
one dimension. Scoring of the scale is evaluated as 0: never, 1: rarely, 
less than one or two days, 2: a few days, 3: more than a week, and 4: 
almost every day in the last two weeks. The total score ranges from 0 
to 20. Lee8 determined a CAS cut-off score of 9 in order to distinguish 
between those with dysfunctional anxiety and those without anxiety.

The COVID 19 phobia scale (C19P-S) is a 20-item, 4-subdimension 
(psychological, somatic, social and economic) scale in which items are 
answered in a 5-point response format developed by Arpaci et al.11 in 
order to measure the phobias which may develop regarding COVID-19. 
In the validation study, the Cronbach’s alpha of the Turkish version of 
C19P-S was 0.92. In the present study, Cronbach’s alpha was 0.94. The 
results of this study demonstrated that the C19P-S was exceptionally 
reliable. The scale items are scored between 1 = “strongly disagree” and 
5 = “strongly agree”. Sub-dimension scores are obtained by the sum 
of the points of the answers given to the items belonging to that sub-
dimension, while the total C19P-S score is obtained by the total of the 
sub-dimension scores, ranging between 20 and 100 points. The total 
scores are obtained by summing the scores of both scales separately 
(CAS = 0-20, C19P-S = 20-100). Due to the absence of sufficient studies, 
a cut-off point of 65 was determined.11 Higher scores indicate greater 
anxiety levels.

Statistical Analysis

Statistical analyses were performed using the SPSS 21.0 software (SPSS 
Institute, Chicago, IL, USA). Parametric data were tested using Student’s 
t-test or ANOVA and the data are presented as means and standard errors 
with 95% confidence intervals (CI). A p-value <0.05 was considered to be 
statistically significant.

RESULTS 

Of the 155 parents invited onto this study, 149 parents (96%) who agreed 
to participate completed the questionnaire and so were included in our 
analysis. Overall, 108 (72%) of the parents participating in this study 
were female and 41 (28%) were male. The participants’ mean age was 
33.4±7.5 years. The child group undergoing anesthesia consisted of 65 
(44%) girls and 84 (56%) boys whose mean age was 5.6±4.1 years. Further 
child and parental socio-demographic data and complementary data 
regarding the parents and the child’s disease are shown in Table 1. 

Table 2 shows the CAS and C19P-S levels in relation to the socio-
demographic data. The mean CAS and C19P-S scores of the parents 
were 0.24±0.53 and 2.33±0.82, respectively. There were seven (4.7%) 
parents who exceeded the CAS cut-off level (>9). For C19P-S, there were 
26 (17.4%) parents who exceeded the cut-off level (>65).

When the results of the parents according to their gender were 
evaluated, CAS in females was significantly higher than in males 
[2.63±0.37, 95% CI: (1.89-3.36)] vs. [0.73±0.27, 95% CI: (0.18-1.28); 
p=0.002, respectively]. In parallel, female parents (mothers) displayed 
significantly higher levels of C19P-S than their male counterparts 
(fathers) [48.52±1.55, (95% CI: 45.45-51.60)] vs. [41.92±2.69, 95% 
CI: (36.46-7.37); p=0.022, respectively]. Also, as shown in Table 2, 
highly educated (high school and university) parents had higher CAS 
(p=0.007) and C19P-S (p=0.037) when compared with those who had 
lower levels of education (illiterate, primary and middle school). The 
CAS [2.76±0.39, 95% CI: (1.97-3.54)] and C19P-S [49.70±1.66, 95% CI: 
(46.16-52.77)] levels of the non-working parents were higher than those 
of the working parents [CAS: 0.87±0.25, 95% CI: (0.33-1.37) and C19P-S: 
41.40±2.03, 95% CI: (37.31-45.49), respectively] (p=0.001, p=0.002, 
respectively). Finally, there was no statistical difference according to 
CAS and C19P-S regarding the child’s characteristics, age group, place 
of residence, number of siblings, social security status, the presence of 
psychological problems, having previously encountered patients with 
COVID-19, being aware of the child’s diagnosis, previous experience 
of hospitalization, having information about the child’s surgery, and 
requesting information about COVID-19 (p>0.05).



Çiçekci et al. COVID-19 Anxiety and Phobia Levels of ParentsCyprus J Med Sci 2023;8(2):121-128

123

Table 1. Socio-demographic and complementary characteristics of the parents

Child’s characteristics n %

Age group

0-1 34 22.9

2-6 56 37.6

>7 59 39.6

Gender
Female 65 43.6

Male 84 56.4

Duration of illness (days)
0-30 54 36.2

>30 95 63.8

Number of hospitalizations
1 77 51.7

>2 72 48.3

Preoperative hospitalization time (days)

1 104 69.8

2-6 30 29.1

>7 15 10.1

Parental characteristics

Age group

<20 9 6.0

20-29 45 30.2

30-39 61 40.9

>40 34 22.9

Gender
Female 108 72.5

Male 41 27.5

Place of residence

Urban 93 62.4

Town 38 25.5

Rural 18 12.1

Number of children

1 42 28.2

2 51 34.2

>3 56 37.6

Educational status

Illiterate 7 4.7

Primary school 41 27.5

Middle school 38 25.5

High school 33 22.1

University 30 20.7

Working after the pandemic
Yes 49 32.9

No 100 67.1

Health insurance status
Yes 106 71.1

No 43 28.9

The presence of psychological problems
Yes 16 10.7

No 133 89.3

Have you seen COVID-19 patients before?
Yes 137 91.9

No 12 8.1

Parent’s information about their child’s illness

Knowledge of the child’s diagnosis
Yes 130 87.2

No 19 12.8

Previous experience of hospitalization
Yes 92 61.7

No 57 38.3

Having information about the child’s surgery
Yes 121 81.2

No 28 18.8

Who provided the information

Nurse 20 13.4

Anesthesiologist 16 10.7

Unit doctor 113 75.8
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Table 2. Comparison of the mean CAS and C19P-S levels within the group according to the socio-demographic and complementary characteristics of the 
parents

CAS CP19-S

Mean ± SE (95% CI) p Mean ± SE (95% CI) p

Child’s characteristics

Age group

0-1 2.17±0.75 (0.63-3.72)

0.771

46.55±3.33 (39.76-53.34)

0.6942-6 2.10±0.40 (1.29-2.92) 46.03±1.81 (42.39-49.68)

>7 2.13±0.43 (1.25-3.01) 47.71±2.19 (43.31-52.10)

Gender
Female 2.06±0.40 (1.24-2.88)

0.964
44.78±2.02 (40.74-48.82)

0.150
Male 2.19±0.40 (1.39-2.98) 48.39±1.76 (44.57-51.91)

Duration of illness (days)
0-30 2.61±0.56 (1.47-3.74)

0.340
49.33±2.21 (44.89-53.77)

0.221
>30 1.86±0.31 (1.24-2.48) 45.38±1.66 (42.08-48.69)

Number of hospitalizations
1 2.46±0.44 (1.57-3.36)

0.377
48.28±1.87 (44.54-52.02)

0.242
>2 1.77±0.34 (1.08-2.47) 45.25±1.89 (41.47-49.02)

Preoperative hospitalization time (day)

1 2.49±0.36 (1.76-3.21)

0.092

47.93±1.71 (44.52-51.32)

0.5162-6 1.13±0.37 (0.35-1.91) 43.80±2.30 (39.09-48.50)

>7 1.66±1.02 (0.53-3.86) 45.20±3.62 (37.41-32.98)

Parental characteristics

Age group

<20 0.21±0.11 (0.04-0.36)

0.063

47.28±7.57 (28.75-65.81)

0.505
20-29 2.95±0.63 (1.68-4.22) 50.06±2.54 (44.94-55.18)

30-39 2.26±0.40 (1.44-3.07) 48.65±2.14 (44.37-52.94)

>40 1.35±0.54 (0.25-2.45) 41.55±2.37 (36.72-46.39)

Gender
Female 2.63±0.37 (1.89-3.36)

0.002*
48.52±1.55 (45.45-51.60)

0.022*

Male 0.73±0.27 (0.18-1.28) 41.92±2.69 (36.46-47.37)

Place of residence

Urban 1.97±0.33 (1.30-2.65)

0.055

48.21±1.61 (45.00-51.42)

0.244Town 3.15±0.71 (1.71-4.60) 45.97±3.15 (39.57-53.37)

Rural 0.77±0.40 (0.06-1.62) 41.38±2.69 (35.70-47.07)

Number of children

1 3.00±0.72 (1.53-4.46)

0.125

50.52±2.93 (44.59-56.45)

0.0772 2.21±0.42 (1.35-3.07) 48.66±2.33 (43.98-53.34)

>3 1.43±0.35 (0.72-2.14) 42.54±1.70 (39.13-45.96)

Educational status

Illiterate 1.57±1.02 (0.92-4.06)

0.007*

38.00±3.83 (29.15-46.84)

0.037*

Primary school 0.90±0.26 (0.36-1.44) 43.68±2.04 (39.54-47.81)

Middle school 1.50±0.40 (0.67-2.32) 46.65±2.55 (41.40-51.91)

High school 3.12±066 (1.77-4.47) 49.54±3.03 (43.37-55.72)

University 4.07±1.01 (1.97-6.17) 50.11±3.55 (42.81-57.41)

Working after the pandemic
Yes 0.87±0.25 (0.33-1.37)

0.001*
41.40±2.03 (37.31-45.49)

0.002*

No 2.76±0.39 (1.97-3.54) 49.70±1.66 (46.16-52.77)

Health insurance status
Yes 2.29±0.37 (1.55-3.03)

0.828
46.72±1.51 (43.72-49.72)

0.895
No 1.74±0.38 (0.97-2.51) 47.70±2.75 (41.47-52.61)

Any psychological problems
Yes 2.75±1.05 (0.51-4.99)

0.848
44.06±5.63 (32.05-56.07)

0.169
No 2.06±0.29 (1.47-2.64) 47.15±1.34 (44.49-49.80)

Table 1. Continued

Child’s characteristics n %

Has enough information been obtained about the child’s surgery?
Yes 127 85.2

No 22 14.8

Requesting information about Coronavirus disease-2019
Yes 37 24.8

No 112 75.2

Has sufficient information been obtained about Coronavirus disease-2019 
infection?

Yes 95 63.8

No 54 36.3
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Table 2. Continued

CAS CP19-S

Mean ± SE (95% CI) p Mean ± SE (95% CI) p

Have you seen COVID-19 patients before?
Yes 3.75±1.16 (1.19-6.30)

0.081
54.33±5.26 (42.74-65.92)

0.112
No 1.59±0.29 (1.41-2.57) 46.16±1.36 (43.45-48.86)

Parent’s information about the child’s illness

Knowledge of the child’s diagnosis
Yes 2.26±0.30 (1.65-2.86)

0.054
47.46±1.47 (44.53-50.38)

0.232
No 1.26±0.82 (0.47-3.00) 42.42±2.56 (37.03-47.81)

Previous experience of hospitalizations
Yes 1.97±0.34 (1.29-2.66)

0.587
46.47±1.74 (43.00-49.95)

0.942
No 2.38±0.31 (1.36-3.40) 47.36±2.06 (43.43-51.50)

Obtaining information about the child’s surgery
Yes 2.17±0.31 (1.54-2.80)

0.672
46.47±1.48 (43.54-49.40)

0.446
No 2.03±0.68 (0.63-3.44) 48.55±3.23 (41.90-55.21)

Who provided the information

Nurse 2.65±0.93 (0.69-4.60)

0.733

46.85±3.52 (39.47-54.22)

0.979Anesthesiologist 1.12±0.44 (0.17-2.07) 47.50±3.67 (39.60-55.33)

Unit doctor 2.18±0.33 (1.52-2.84) 46.71±1.57 (43.60-49.83)

Has enough information been obtained about the 
child’s surgery?

Yes 2.26±0.32 (1.62-2.86)
0.144

47.37±1.45 (44.50-30.25)
0.186

No 1.38±0.61 (0.09-2.67) 42.90±3.45 (35.70-50.10)

Has sufficient information been given about 
COVID-19 infection?

Yes 2.70±0.57 (1.54-3.86)
0.238

51.51±2.98 (45.45-57.56)
0.083

No 2.13±0.54 (1.29-2.60) 45.26±1.45 (43.33-52.70)

Requesting information about COVID-19
Yes 2.14±0.33 (1.47-2.82)

0.724
46.31±1.65 (43.03-49.69)

0.513
No 1.97±0.33 (1.03-3.23) 48.01±2.33 (42.38-48.15)

Age of parent interviewed

<20 0.21±0.11 (0.04-0.36)

0.063

38.00±3.83 (29.15-46.84)

0.055
20-29 2.95±0.63 (1.68-4.22) 50.06±2.54 (44.94-55.18)

30-39 2.26±0.40 (1.44-3.07) 48.65±2.14 (44.37-52.94)

>40 1.35±0.54 (0.25-2.45) 41.55±2.37 (36.72-46.39)

Gender of parent
Female 2.63±0.37 (1.89-3.36)

0.002
48.52±1.55 (45.45-51.60)

0.022
Male 0.73±0.27 (0.18-1.28) 41.92±2.69 (36.46-47.37)

Place of residence

Urban 1.97±0.33 (1.30-2.65)

0.055

48.21±1.61 (45.00-51.42)

0.244Town 3.15±0.71 (1.71-4.60) 45.97±3.15 (39.57-53.37)

Rural 0.77±0.40 (0.06-1.62) 41.38±2.69 (35.70-47.07)

Number of children

1 3.00±0.72 (1.53-4.46)

0.125

50.52±2.93 (44.59-56.45)

0.0772 2.21±0.42 (1.35-3.07) 48.66±2.33 (43.98-53.34)

3 or more 1.43±0.35 (0.72-2.14) 42.54±1.70 (39.13-45.96)

Parental educational status

Illiterate 1.57±1.02 (0.92-4.06)

0.007

47.28±7.57 (28.75-65.81)

0.607

Primary school 0.90±0.26 (0.36-1.44) 43.68±2.04 (39.54-47.81)

Middle school 1.50±0.40 (0.67-2.32) 46.65±2.55 (41.40-51.91)

High School 3.12±066 (1.77-4.47) 49.54±3.03 (43.37-55.72)

University 4.07±1.01 (1.97-6.17) 50.11±3.55 (42.81-57.41)

Employment status of the parent
1 0.87±0.25 (0.33-1.37)

0.001
41.40±2.03 (37.31-45.49)

0.002
2 2.76±0.39 (1.97-3.54) 49.70±1.66 (46.16-52.77)

Social security status of the parent
Working 2.29±0.37 (1.55-3.03)

0.828
46.72±1.51 (43.72-49.72)

0.895
Non-working 1.74±0.38 (0.97-2.51) 47.70±2.75 (41.47-52.61)

Presence of psychological problems
Present 2.75±1.05 (0.51-4.99)

0.848
44.06±5.63 (32.05-56.07)

0.169
Absent 2.06±0.29 (1.47-2.64) 47.15±1.34 (44.49-49.80)

Have you seen someone with COVID-19 before
No 1.59±0.29 (1.41-2.57)

0.081
46.16±1.36 (43.45-48.86)

0.112
Yes 3.75±1.16 (1.19-6.30) 54.33±5.26 (42.74-65.92)

Knowledge regarding the diagnosis of the child
Yes 2.26±0.30 (1.65-2.86)

0.054
47.46±1.47 (44.53-50.38)

0.232
No 1.26±0.82 (0.47-3.00) 42.42±2.56 (37.03-47.81)

Previous experience of hospitalization
Yes 1.97±0.34 (1.29-2.66)

0.587
46.47±1.74 (43.00-49.95)

0.942
No 2.38±0.31 (1.36-3.40) 47.36±2.06 (43.43-51.50)
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DISCUSSION

The major unexpected finding of our study according to both scales 
was that, despite the increase in the number cases of COVID-19, the 
parents of children who were going to be anesthetized had low levels 
of COVID-19 anxiety and phobia levels. However, it was observed that 
female, non-working, and highly educated parents had higher COVID-19 
anxiety and phobia than their male, employed, and poorly educated 
counterparts.

As the number of COVID-19 cases increases, so does the chance of life-
threatening SARS-CoV-2 exposure. This can exacerbate uncertainty and 
increase concerns about contracting the virus. Individuals are afraid of 
the virus and worry about the health of their loved ones.  Symptoms 
such as anxiety, depression, fear, stress, and sleep problems have 
become more common during the COVID-19 pandemic.12,13 Indeed, the 
prevalence of depression, anxiety, and post-traumatic stress disorder 
symptoms were reported as being between 10% and 18% during and 
after the SARS pandemic.14 Additionally, the pandemic has triggered fear 
among individuals, which makes it very important to understand the 
impact of this crisis on people’s mental health.15 The depression and 
anxiety levels and rates (23.6% and 45.1%, respectively) are expected 
findings when considering pandemic-related psychological effects. A 
comprehensive study from China reported that about 35% of people 
were psychologically affected by the pandemic.16 Findings of higher 
incidences of depression and anxiety in individuals with a history 
of psychiatric illness may also be associated with the recurrence of 
psychiatric diseases before and after the pandemic, as shown in previous 
studies of this type.17 A recent study by Yuan et al.18 showed that anxiety 
in the parents of children hospitalized during the COVID-19 pandemic 
was higher than before the pandemic. It was surprising that in our study, 
COVID-19 anxiety remained as low as 4.7% and phobia at 17.4%.

The prevalence of anxiety in females appears to be higher than in 
males.19,20 In the COVID-19 pandemic, females have also been reported 
to have higher levels of anxiety related to the pandemic.16,21,22 In the 
study by Zhong et al.23, even though females had better knowledge 
of the disease and followed recommendations such as wearing masks 
and social distancing more than males, the uncertainty of whether the 
pandemic could be controlled affected them more. In another study, 
anxiety disorder was seen at a three-times higher level in women than 

in men during the COVID-19 pandemic.9 High health anxiety can leave 
a person vulnerable to negative emotional states such as anxiety and 
depression. In light of our current knowledge, high levels of anxiety, 
depression, and health anxiety in women in this study are not an 
unexpected finding. In the present study, COVID-19 anxiety and phobias 
among the female parents were higher than in the male parents. This 
may be a reflection of the increased burden of care responsibilities 
placed on women.

Some studies demonstrated that non-working parents had more anxiety 
and fear due to their lower household income.24,25 The higher CAS and 
corona phobia levels of the non-workers in this study can be considered 
to be as a result of the economic conditions in our country on the family. 

The results in the literature are contradictory in terms of the 
relationships between people’s knowledge regarding viral pandemics 
and their health anxiety. Several studies have shown that a higher level 
of knowledge about the virus is associated with increased anxiety26,27, 
whereas other studies found that more information was associated 
with less anxiety.28 Wang et al.29 reported that there was no significant 
relationship between people’s information about the virus and their 
anxiety. These disparate results may depend on the type, content, 
source, purpose, and/or scope of the media or information source. 
In another study, it was reported that mothers with low education 
levels had difficulty in understanding the reasons for the changes 
in their children’s condition, and therefore their anxiety levels were 
high.30 In this study, there appears to be a positive correlation between 
the parents’ higher educational backgrounds such as high school 
and university and their anxiety and phobia levels. One possible 
explanation for this could be that as the individual’s intellectual 
level increases, their more detailed understanding of the COVID-19 
pandemic and the potential risks of anesthesia may increase their 
anxiety and phobia. On the other hand, it was interesting that parents 
with low educational backgrounds had low levels of anxiety and 
phobia, which may be due to their lack of knowledge.

Study Limitations

This study has both strengths and limitations. The major strength is 
that it was the first study to measure COVID-19 anxiety and phobia 
together; the questionnaires were validated in Turkish and they were 

Table 2. Continued

CAS CP19-S

Mean ± SE (95% CI) p Mean ± SE (95% CI) p

Information regarding the surgery to be performed
Given 2.17±0.31 (1.54-2.80)

0.672
46.47±1.48 (43.54-49.40)

0.446
Not given 2.03±0.68 (0.63-3.44) 48.55±3.23 (41.90-55.21)

Source of information

Nurse 2.65±0.93 (0.69-4.60)

0.733

46.85±3.52 (39.47-54.22)

0.979Anesthetist 1.12±0.44 (0.17-2.07) 47.50±3.67 (39.60-55.33)

Doctor 2.18±0.33 (1.52-2.84) 46.71±1.57 (43.60-49.83)

Sufficient information given
Sufficient 2.26±0.32 (1.62-2.86)

0.144
47.37±1.45 (44.50-30.25)

0.186
Insufficient 1.38±0.61 (0.09-2.67) 42.90±3.45 (35.70-50.10)

Have you received information about the COVID-19 
transmission?

Yes 2.14±0.33 (1.47-2.82)
0.724

46.31±1.65 (43.03-49.69)
0.513

No 2.13±0.54 (1.03-3.23) 48.01±2.33 (43.33-52.70)

Have you requested information about COVID-19
Yes 2.70±0.57 (1.54-3.86)

0.238
51.51±2.98 (45.45-57.56)

0.083
No 1.97±0.33 (1.29-2.60) 45.26±1.45 (42.38-48.15)

CAS: Coronavirus Anxiety Scale, C19P-S: COVID-19 Phobia Scale, mean ± SE: means ± standard error, CI: Confidence interval, *p<0.05, COVID-19: Coronavirus disease-2019.
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completed in face-to-face interviews. In terms of its limitations, firstly, 
it was a single-center study, and the study population consisted of a 
homogeneous region in terms of its Turkish population and it did not 
include racial/ethnic subgroups. If this study had been conducted in 
a multicenter fashion, its effectiveness and patient population would 
have been higher. In this way, parents in cities (such as İstanbul, 
Ankara) with a high incidence of COVID-19 at the clinical level could 
have been included in our data. Another issue could be the differences 
in the COVID-19 process occurring over the period of our study, given 
its 3-month working time. However, in this process, the fact that 
COVID-19 data were relatively horizontal in our country may have 
eliminated any differences caused by potential changes during our 
study period.

CONCLUSION

This study found that the COVID-19 anxiety and phobia levels of the 
parents of pediatric patients who underwent surgery under general 
anesthesia during the COVID-19 pandemic were low. However, 
according to socio-demographic variables, it was shown that female 
parents, non-working parents, and those with a higher level of 
education were more severely affected by COVID-19 anxiety and 
phobia than the other parents. Therefore, these variables should be 
kept in mind in future psychiatric planning.

MAIN POINTS

•	 Both the COVID-19 pandemic and the surgical procedure are 
reflected in the symptoms of anxiety, fear or acute stress disorder 
of children and their families. However, it was surprising that in 
our study, COVID-19 anxiety remained as low as 4.7% and phobia 
at 17.4%.

•	 Female parents displayed significantly higher levels of C19P-S and 
CAS than males.

•	 The CAS levels of non-working parents were higher than those of 
working parents.
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INTRODUCTION

Asthma and other atopic diseases, such as allergic rhinitis and eczema, 
are common health problems affecting children’s health. These 
diseases are seen at higher rates in developed countries compared 
to developing countries. To determine morbidity and mortality rates, 
studies determining the prevalence of symptoms related to diseases 
are valuable.1,2 Early detection and treatment of allergic symptoms 
and the identification of risk factors are essential for the prevention of 
diseases.2-4 Some of the risk factors may be listed as personal factors, 
such as age, sex, and immunological status, psychosocial factors, 
socioeconomic factors, characteristics of the home, and poor indoor air 
quality in schools, where children spend most of their time.4-9 The World 
Health Organization (WHO) reported that 36% of respiratory diseases in 

children and 22% of chronic diseases are associated with poor indoor 
air quality in classrooms.10 Indoor air quality deteriorates with higher 
temperatures, increased humidity, and the presence of pollutants. 
Pollutants such as particulate matters (PM), carbon dioxide, high levels 
of Volatile Organic Compounds, the presence of mold, and passive 
smoking are known to be associated with increased asthma and allergic 
symptoms in children.3,7-9 Especially 0.5 µm diameter PMs enter into the 
lower airways easily, and close to 60% of PM

2.5
 and PM

10
 are reported to 

be of external origin.7-9 Due to building design, ventilation conditions, 
dynamic activities, and high numbers of students in a limited space, 
the school indoor environments increase exposure to air pollution.7 
At the same time, it has been stated in epidemiological studies that 
the exposure of children, who are more sensitive and vulnerable than 
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BACKGROUND/AIMS: Air pollution is one of the major environmental problems and it is steadily increasing, especially in urban areas. When 
children start school, they are exposed to airborne pollutants in indoor areas more than outdoor areas. In this study, it was aimed to investigate 
the relationship between asthma symptoms and indoor particulate matter (PM) measurements and some risk factors in students attending a 
primary school in Western Türkiye. 

MATERIALS AND METHODS: This cross-sectional study was conducted between October and December, 2018. The questionnaire form included 
questions about the asthma/allergy symptoms of the students, and certain environmental risk factors. Temperature, humidity and PM were 
measured in the indoor environment of the school. 

RESULTS: This study was completed with 412 students and their mean age was 8.66±1.16 years. The two out of ten students had asthma 
symptoms, allergic rhinitis, or dry cough symptoms, and the prevalence of skin symptoms-eczema was around 4%.

CONCLUSION: The symptoms were related to a family history of asthma and carpets covering more than half of floor area of the home. The 
symptoms at school were found to be related to an increase in the number of students in the classroom and the PM values.
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adults, to polluted air in the school environment has negative effects 
on their neurological development.3,5,6

In cross-sectional studies conducted in our country, the prevalence of 
asthma diagnosed in children aged over six years ranged between 4.8% 
and 17.6%, while the prevalence of asthma symptoms was reported to 
be between 6.5% and 17.2%.11,12 Among these studies evaluating the 
prevalence of the disease in conjunction with some environmental risk 
factors, there was no study examining the relationship between indoor 
PM and symptoms.

In this study, it was aimed to investigate the relationship between 
asthma symptoms and indoor PM measurements and some risk factors 
in students attending a primary school in the center of Kütahya in 
western Türkiye.

MATERIALS AND METHODS

Study Design

This was a cross-sectional study conducted between October and 
December, 2018. Local ethics committee [Clinical Research Ethics 
Committee of the Kütahya Health Sciences University (approval number: 
2018-13/12)] and institution permissions were obtained for this study. 
The population of this study consisted of all students studying at a 
primary school randomly selected from the center of Kütahya.

Procedures

On the designated days, classroom teachers were informed about 
the study, and questionnaires were distributed to the parents of the 
students. Verbal and written information was given to the children 
and the parents about the purpose and scope of this study, and their 
written consent was obtained. PM measurements were performed in 
the classrooms on the days following the distribution of the forms. 
Since participation was voluntary, those children of parents who did 
not want to answer the questionnaire were excluded from the study. 
The total number of students studying at the school was 475, and the 
study was completed with 412 students who agreed to participate (with 
a participation rate of 86.7%).

Measures

The questionnaire form included questions about the socio-
demographic characteristics of the parents, the asthma/allergy 
symptoms of the students, their history of the physician-diagnosed 
diseases, and environmental risk factors. There were also questions 
about the students’ gender, their number of siblings, allergic symptoms 
in school, the smoking status at home, and the conditions in the home. 
Data related to asthma/allergy symptoms were obtained through 
“The International Study of  Asthma and Allergies in Childhood-ISAAC” 
questionnaire.

The ISAAC questionnaire is a form developed by the ISAAC Steering 
Committee to make comparisons between populations in different 
countries and to determine the prevalence and severity of asthma, 
allergic rhinitis, and eczema symptoms in children.1,2 Many prevalence 
studies conducted in Türkiye have utilized this form.11,12 This form 
investigates whether the children, their parents, or their siblings have 
had asthma during the last year or throughout their lives and whether 
they currently have asthma symptoms, allergic rhinitis, or eczema. 

The “Particles Plus 8306 Handheld Particle Counter” was used at the 
beginning and end of the lessons for the measurement of the amount 
of PM away from windows and doors in the classrooms. It was ensured 
that the doors and windows were closed during the lesson in the 
classrooms to be measured. While the measurements were made, the 
devices were calibrated while being transferred from one classroom 
to another. It is a simple, manual, mobile, sensor-based device which 
measures temperature, humidity, and PM. This device counts PM values 
between 0.3 and 25 µm with an airflow rate of 0.1 CFM (2.83 LPM). 
In this study, we measured indoor air PM

2.5 
(particles less than 2.5 μm 

in diameter) and PM
10

 (particles less than 10 μm in diameter) values. 
Measurements can be reported in accordance with ISO 14644-1, E GMP 
Annex 1, or FS 209. Measurements are given as µg/m3.

Definitions

The presence of asthma, asthma symptoms, allergic rhinitis, or eczema 
in the previous one year was investigated according to the ISAAC form, 
and those students with any of these in the previous year were defined 
as the symptomatic group.

At the same time, the teachers were interviewed regarding each student 
in order to determine the severity and frequency of these symptoms 
while at school. As a result of these interviews, students with symptoms 
such as coughing, sneezing, runny nose, nasal congestion, itching, 
watering or reddening of eyes, and redness despite the absence of cold 
or flu, were defined as the symptomatic in school group. 

Statistical Analysis

Data were analyzed using the Statistical Package for the Social Sciences 
27.0 statistical analysis program (IBM SPSS Corp.; Armonk, NY, USA). 
Qualitative data are given as numbers and percentages and evaluated 
by the chi-squared test. The means, standard deviations (SD), medians, 
minimums, and maximums values of the measured data are given. 
Since the data were not normally distributed, the Mann-Whitney U 
test was used for the comparison of the group medians, and logistic 
regression was used for further analysis. In the univariate analysis, two 
multivariate models were constructed with independent variables with 
p<0.10 values and corrected for age and sex. The symptomatic group 
in the previous year was included as the dependent variable for the 
first model and the symptomatic in school group for the second model. 
Categorical variables such as the presence of a family history of asthma, 
the smoking status at home, and carpets covering more than half of 
the floor area in the home were taken as independent variables for the 
first model. The presence of a family history of asthma, class size, and 
PM values measured in the environment (the linear logarithm of some 
were taken to provide a normal distribution) formed the variables for 
the second model. The statistical significance was set at p<0.05.

RESULTS

This study was carried out in a primary school with 412 students, of 
whom 47% (n=194) were girls and 52.9% boys (n=218). The mean 
age of the students in the 1st, 2nd, 3rd, and 4th grades was 8.66±1.16 
years (minimum: 7, maximum: 11). Each grade had four classes, and 
the average size of the classes was 26.7±3.3 students (minimum: 22, 
maximum: 33).

According to the ISAAC form, the prevalence of asthma, asthma 
symptoms, allergic rhinitis, dry cough, and eczema, which had been 
present within the previous one year were 14.1%, 17%, 25.7%, 18.4%, and 
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4.6%, respectively. The prevalence of previous pneumonia was found 
to be 5.6%. When the symptoms seen in the school were evaluated, the 
prevalences were 22.3% for nasal discharge-congestion, 13.1% for dry 
cough-sneezing, 8.5% for redness-itching-watering of the eyes, and for 
skin dryness and redness, it was 3.6% (Table 1).

While there was no relationship between the gender and asthma 
symptoms of the students, the mean age of the symptom group was 
higher than that of the non-symptom group (Table 2).

Some of the socio-demographic characteristics of the parents and the 
characteristics of the homes they lived in are presented in Table 3. 
Table 4 presents the distributions of the means ± SD and minimum-
maximum values for class sizes and the measured PM results in the 
classrooms.

The relationship between the symptomatic in the previous year group 
and the symptomatic group in terms of the students’ risk factors at 

home and at school, their socio-demographic characteristics, and the 
measurements were evaluated by univariate analyses. As a result of this 
analysis, a regression model was created with independent variables 
giving p<0.10 value. These data are presented in Table 5.

According to Model 1, which was established to determine the 
relationship between asthma and the symptoms of the students seen 
within the previous year and some risk factors at home; the risk of 
having asthma was found to be 5.7 times higher (p<0.001) for those 
with a family history of asthma and 2.1 times higher (p=0.024) for those 
who lived in a home with carpets covering more than half of the floor 
area (Table 5).

According to Model 2, which was established to determine the 
relationship between asthma and symptoms seen in school and the PM 
measurements and some other risk factors; the risk of having asthma 
was found to be 3.5 times higher (p<0.001) in those children with a 
family history of asthma, 1.2 times higher (p=0.007) in those with an 

Table 1. Distribution of symptoms in students within the previous year generally and at school

The symptomatic group within the previous year n %

Asthma 58 14.1

Asthma symptoms 70 17.0

Allergic rhinitis 106 25.7

Eczema 19 4.6

Pneumonia 23 5.6

Dry cough 76 18.4

The symptomatic in school group n %

No symptoms 216 52.4

Dry cough-sneezing 54 13.1

Runny nose-nasal congestion 92 22.3

Skin redness-itching 15 3.6

Redness-itching-watering of the eyes 35 8.5

Table 2. Comparison of age and gender with symptoms at school

The symptomatic group in the previous year

No symptoms (n=216)

n (%)

Symptoms (n=196)

n (%)

Total (n=412)

n (%)
Statistics

Age 

Mean ± SD 8.50±1.09 8.84±1.07 8.66±1.16
t=-2.962

p=0.003

Gender

Male

Female

114 (52.3)

102 (52.6)

104 (47.7)

92 (47.4)

218 (52.9)

194 (47.1)

X2=0.030

p=0.954

The symptomatic in school group 

No symptoms (n=347)

n (%)

symptoms (n=65)

n (%)

Total (n=412)

n (%)
Statistics

Age

Mean ± SD 8.57±1.14 9.14±1.17 8.66±1.16
t=-3.701

p=0.001

Gender

Male

Female

182 (83.5)

165 (85.1)

104 (16.5)

92 (14.9)

218 (52.9)

194 (47.1)

X2=0.189

p=0.664

SD: Standard deviation.
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increased number of students in the classroom, and 1.1 times higher 

with each step increase of PM
10

 values (Table 5).

The changes in the frequency of the students’ symptoms seen at school, 

according to the measured PM
2.5

 and PM
10

 values are shown in Figure 

1, 2. It was found that dry cough-sneezing increased in line with the 

measured PM
2.5

 values, and redness-itching-irrigation symptoms 

increased in line with the measured PM
10

 values (Figure 1, 2).

DISCUSSION

Air pollution is one of the major environmental problems and it is 
steadily increasing, especially in urban areas. Pollution factors in 
outdoor and indoor air affect health negatively.4 Children spend most 
of their lives at school and spend more than 70% of their school time in 
indoor areas. When children start school, they are exposed to airborne 
pollutants in indoor areas more than outdoor areas. Classrooms are the 
second most crucial indoor environment after homes for children.9 There 
are PMs of different diameters and sizes in indoor air in classrooms. 
They are emitted from many sources, such as heating sources, building 

Table 3. Socio-demographic characteristics of the students’ parents and the homes they live

Socio-demographic characteristics of parents n %

Education of mother (primary school) 196 47.6

Education of father (primary school) 86 20.9

The presence of symptoms (asthma etc.) in the family 85 20.6

Characteristics of the home n %

Age of the building (older than 20) 210 51.0

Smoking status at home 143 34.7

House type (detached house) 62 15.0

Floor material (concrete) 82 19.9

Living in a home with carpets covering more than half of the floor area 257 62.4

House heating (stove) 27 6.5

Pets at home 74 17.9

Potted plants at home	 193 46.8

Moisture/mold at home 27 6.7

Table 4. Distribution of class size and measurement results

Characteristics of classes, results of the measurements Mean ± SD Median Min.-Max.

PM
2.5

 (µg/m3) 99.71±18.41 97.49 76.32-143.68

PM
10

 (µg/m3) 696.98±179.77 682.94 384.23-1187.02

Temperature (oC) 23.22±1.08 23.57 20.1-24.8

Humidity (%) 58.42±5.38 57.24 50.2-70.2

Class size 26.76±3.28 26 22-33

SD: Standard deviation, Min.: Minimum, Max.: Maximum, PM: Particulate matters.

Table 5. The relationship between some of the risk factors and the students’ symptoms

The relationship between some of the risk factors and the students who have seen 
symptoms within the previous year

Model 1 B S.E. Wald p OR
95% CI for OR

Lower Upper

The presence of symptoms (asthma etc.) in family 1.737 0.334 27.01 <0.001 5.68 2.95 10.33

Smoking status at home 0.632 0.360 3.08 0.079 0.53 0.26 1.07

Living in a home with carpets covering more than half of the floor area 0.746 0.332 5.07 <0.001 2.11 1.10 4.04

The relationship between some risk factors and the group with symptoms at school

Model 2 B S.E. Wald p OR
95% CI for OR

Lower Lower

The presence of symptoms (asthma etc.) in family 1.264 0.312 16.37 <0.001 3.54 1.92 6.52

Class size 0.168 0.062 7.28 0.007 1.18 1.05 1.33

PM
2.5

0.007 0.001 37.06 <0.001 1.02 1.01 1.07

PM
10

0.010 0.002 39.28 <0.001 1.12 1.03 1.21

CI: Confidence interval, OR: Odds ratio, PM: Particulate matters, S.E.: Standard error.
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construction materials, ventilation systems, the physical activities of 
children, and cleaning.13 Exposure assessment is essential in order 
to determine the relationship between air pollution and its effects 
on health. However, one of the biggest challenges of environmental 
epidemiology is to analyze the nature of this exposure.14

We measured indoor air PM
2.5

 and PM
10

 values in a city located in the 
west of Türkiye, especially on a street which had traffic congestion near 
schools. In this study, we aimed to evaluate the relationship between 
PM values and allergic symptoms in children at school and we tried to 
observe the effects of environmental exposure. At the same time, we 
also tried to determine risk factors in the home environment, and the 
prevalence of asthma, asthma-allergy symptoms in the previous year.

In our study, the prevalences of asthma, asthma symptoms, allergic 
rhinitis, dry cough, or eczema within the previous one year were 14.1%, 
17%, 25.7%, 18.4%, and 4.6%, respectively. When the symptoms seen in 
school were evaluated, 22.3% were nasal discharge-congestion, 13.1% 
dry cough-sneezing, 8.5% redness-itching-watering in eyes, and 3.6% 
skin dryness and redness. In another study conducted in our country 
(Türkiye), similar prevalence values were reported.11

In a study of 39,782 children aged 3-6 years in day-care centers in China, 
the prevalence of doctor-diagnosed asthma was found to be 7.4%, 
rhinitis was 8.7%, and the prevalences of eczema, wheezing, and rhinitis 
within the previous one year were 24.1%, 19.7%, and 45%,4 respectively. 
The prevalence of doctor-diagnosed asthma in children over six years of 
age in Nigeria was found to be 3.1%.15 In another study, it was reported 
that 29.8% of children had daytime shortness of breath due to the 
school environment and 8.4% suffered from wheezing.16 In another 
study, asthma-like symptoms, nasal allergy, and doctor-diagnosed 
asthma frequency were found to be higher in boys than in girls in any 
period of life.17 In a multicenter study conducted in our country, it was 
reported that the frequency of symptoms in girls was higher.11 

In our study, although no relationship was found between the 
prevalence of symptoms and gender, the mean age of the symptom 
group was found to be higher.

In addition to personal factors, genetic factors, environmental factors, 
and socio-economic factors, the poor physical properties of the home 
were reported to increase asthma and asthma symptoms.4-9,15

In support of these data, our study found that the risk of symptoms 
within the previous year was five times higher for those with a family 
history of asthma and two times higher for those who lived in homes 
with carpets covering a large amount of the floor area.

The detrimental health effects of particles vary according to their 
shape, diameter, and chemical composition. Particularly fine particles, 
less than 2.5 μm in diameter (PM

2.5
) and less than 1 μm in diameter 

(PM
1
), can cause asthma, allergic rhinitis, and other allergic respiratory 

diseases. It has been reported that coarse particles (PM
10

) smaller than 
10 μm may cause allergic symptoms such as eye and skin irritations 
without entering the respiratory system.13,18 However, a meta-analysis 
study found that PMs less than 2.5 μg/m3 may cause skin symptoms such 
as atopic dermatitis or eczema.19 In a panel study, it was reported that 
exposure to PM

2.5
 and PM

10
 accelerates symptoms by changing the nasal 

microbiota.20 In a study evaluating the relationship between indoor air 
quality and the respiratory symptoms of children, it was found that 
high PM

2.5
 and PM

10
 values increased the risk of wheezing symptoms by 

2.3 and 3 times, respectively.17 In another study, the effect of PM1 and 
PM

10
 values on asthma symptoms could not be shown, but increased 

PM
1
 values were found to increase the risk of eczema.21 Moreover, it 

was shown that as the duration of exposure to these PMs and their 
concentrations increased, the number of findings also increased.13,18 

The risk of asthma and asthma symptoms at school was found to be 1.1 
times higher with each step increase in PM

2.5
 and PM

10
 levels. However, 

high PM
2.5

 values were associated with dry cough-sneezing, and high 
PM

10
 values were associated with redness-itching symptoms in the skin 

and eyes. Our results support the effects of exposure to fine and coarse 
particles seen in the literature.

In particular, increased PM
2.5

 and PM
10

 concentrations have been shown 
to increase atopic diseases and allergic reactions in children in many 

Figure 1. Distribution of students’ symptoms in school according 
to measured PM

2.5
 values.

PM: Particulate matters.

Figure 2. Distribution of students’ symptoms in school according 
to measured PM

10
 values.

PM: Particulate matters.
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studies.13,14,22,23 The WHO has determined the limit values of PM
10

 and 
PM

2.5
 for indoor air as 50 µg/m3 and 25 µg/m3, respectively.24 When 

studies measuring the values of PM
2.5 

and PM
10

 indoors in schools were 
examined, PM

2.5 
and PM

10
 values were found to be higher than the 

criteria determined by the WHO, as can be seen in a study conducted 
in Qatar in 16 schools,25 and by measurements made by Ruggieri et 
al.26 in a study in 73 classrooms in 20 schools in Portugal.27 In China, 
the PM

2.5
 and PM

10
 values measured in four schools were close to our 

results.28 

The mean values of PM
2.5

 and PM
10

 measured in our study were 
higher than those reported in most other studies. When other studies 
are examined, it is not correct to make a comparison by considering 
the measurement values alone. Other factors which may affect the 
measurement results, such as differences in the season when the 
measurements were made, the location of the school (distance to 
the street), the class size, the capacity of the measuring device, the 
frequency and duration of the measurements, etc. should also be 
considered.13,14,16 Furthermore, it should be remembered that close 
to 60% of PM

2.5
 and PM

10
 in indoor environments originate from the 

outdoor environment.7-9 

The fact that we did not carry out our measurements for 24 hours, the 
high outdoor PM values due to the winter season, and the fact that 
the classes were more crowded than those reported in other studies, 
can be put forward as the reasons for the higher measurement results 
obtained in this study. The risk of asthma and asthma symptoms seen 
in the school increased by 1.2 times as the number of students in the 
classroom increased.

Study Limitations

The limitations of this study include the fact that only one questionnaire 
was applied in one school in an urban area, and that the measurement 
durations were relatively short. Another limitation is that symptom 
diagnosis was based on the participants’ responses, which might have 
been affected by memory-related factors. In addition, conducting 
this study during the autumn/winter season might have affected the 
results. In our region (Western Türkiye) which has continental climate 
characteristics, the average daytime temperatures vary between -1 oC 
and 10 oC during this season. Some of the symptoms may have been 
due to seasonal viral illnesses. However, since there had been no 
previous epidemiological studies conducted for this period of the year, 
the expected rate of viral illnesses is unknown.

CONCLUSION

As a result, approximately two out of ten students had asthma 
symptoms, allergic rhinitis, or dry cough symptoms, and the 
prevalence of skin symptoms-eczema was around 4%. The symptoms 
seen in the previous year were related to a family history of asthma 
and carpets covering more than half of floor area in the home. On 
the other hand, the symptoms at school were found to be related to 
an increased number of students in the classroom and the PM

2.5
 and 

PM
10

 values. 

In this respect, we think that school administrations should be 
informed in order to make arrangements and take measures to 
improve the indoor air quality of the school. Adequate ventilation 
and regular cleaning practices in indoor environments are important 
at this stage. At the same time, it is essential to eliminate allergen 

risk factors in the home environment and raise awareness in parents 
about the continuity of health education. As a next step, studies can 
be planned in order to determine advanced tests and treatment plans 
for at risk students.

MAIN POINTS

•	 When children start school, they are exposed to airborne pollutants 
in indoor areas more than outdoor areas. There are PMs of different 
sizes and emitted from many sources in the indoor air in the 
classroom.

•	 We measured indoor air PM
2.5

 and PM
10

 values in a city location, 
especially on a street which had traffic congestion near schools.

•	 The asthma-allergy symptoms at school were found to be related to 
an increase in the number of students in the classroom and the PM 
values measured.

•	 School administrations should be informed in order to make 
arrangements and take measures to improve the indoor air quality 
of the school.
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INTRODUCTION

Endodontic treatment involves several instruments used with 

various irrigation solutions for chemo-mechanical preparation 

procedures.1,2 Endodontic files produced from nickel-titanium (Ni-

Ti) alloy are commonly utilized for endodontic instrumentation with 

various cross-sectional shapes, fabrication procedures, and design 

concepts, improved cutting efficiency, high torsional strength, and 

flexibility.2,3 Despite numerous advantages, there is a risk of breakage 
in the course of root canal instrumentation regarding these files.4 Ni-
Ti endodontic rotary instruments usually fracture through either one 
or a combination of two mechanisms: torsional stress which is caused 
by the continuing rotation while the tip of the instrument binds in 
the canal, and flexural stress (bending stress) which arises by repeated 
compressive rotation of the instrument.5 In addition to the repeated 
stresses on endodontic files, the corrosive environment within the 
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BACKGROUND/AIMS: This study’s goal was to assess and make a comparison of the electrochemical corrosion rates of nickel-titanium (Ni-Ti) 
rotary files in cases of their immersion in four various irrigation solutions. Another goal of this research was to investigate and compare the 
areas of corrosion on the file surface under a scanning electron microscope (SEM).

MATERIALS AND METHODS: The Tafel extrapolation method was employed to perform the electrochemical determination of the corrosion rates 
of twenty-nine ProTaper Universal Ni-Ti rotary files in 2.5% sodium hypochlorite (NaOCl), 5% NaOCl, 15% ethylenediaminetetraacetic acid (EDTA) 
and 2% chlorhexidine gluconate (CHX) irrigation solutions (7 files were tested for each irrigant). Data were acquired by utilizing a combined 
system which contained a voltage scan generator, a potentiostat, and a recorder. In order to find corrosion rates, an extrapolation to corrosion 
potentials of the linear region of anodic currents acquired from electrochemical current-potential curves was performed. The Kruskal-Wallis 
One-Way analysis of variance was performed to analyze the data statistically. One randomly selected file from each test group was examined 
under SEM.

RESULTS: The corrosion rates of Ni-Ti rotary files in the examined solutions under SEM from the maximum to the minimum were as follows: 5% 
NaOCl >15% EDTA >2.5% NaOCl >2% CHX.
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root canal may cause instrumental fatigue during chemo-mechanical 
preparation.2 Pitting or crevice corrosion affects metallic surfaces 
negatively and reduces the cutting efficiency of endodontic files, and 
thus promotes instrument breakage.1 The corrosion mechanism of 
endodontic files during chemo-mechanical instrumentation stems 
from the disinfection and sterilization of the material, the pH, the 
temperature of the media, or the irrigation procedures.5-8 Various 
endodontic irrigants at different concentrations, including NaOCl, 
citric acid, ethylenediaminetetraacetic acid (EDTA), and chlorhexidine 
gluconate (CHX), are used as disinfectant agents. Irrigants act as a 
lubricant during root canal instrumentation and they are necessary for 
the removal of debris created during usage. They also act as a solvent 
for tissues, as an agent for the promotion of root canal sterility, and 
act as a generator of open dentinal tubules on the root canal walls. 
Despite the numerous benefits of these solutions, the electrochemical 
and chemical aggressiveness of irrigants on endodontic instruments 
should also be considered in order to prevent a reduction of the 
lifespan of instruments with use.9

The hypothesis evaluated in this study was that corrosion rates, 
triggered by contact between metals and different electrochemical 
activities in the presence of NaOCl, EDTA or CHX may alter the 
structural integrity of the surface of a ProTaper Universal Ni-Ti file. 
The current research aimed to assess and make a comparison of the 
impact of 5% NaOCl, 2.5% NaOCl, 15% EDTA, and 2% CHX solutions on 
the electrochemical corrosion rates of ProTaper Universal Ni-Ti rotary 
files, by means of analysis via scanning electron microscope (SEM).

MATERIAL AND METHODS

The testing of twenty-nine new (unused) Ni-Ti rotary endodontic 
instruments (ProTaper Universal F3 ISO size 25 mm (6% taper), 
Dentsply Maillefer, Ballaigues, Switzerland) was performed for this 
research. All files were inspected under a stereomicroscope (S8 APO; 
Leica, Wetzlar, Germany) for defects and replaced if any defect was 
detected. In the control group, the instrument were not immersed in 
irrigation solution (n=1). The instruments were separated into four 
groups with seven specimens in each group. The irrigation solutions 
studied were as follows:

1. 2% CHX (pH 6.5) (Drogsan, İstanbul, Türkiye),

2. 5% NaOCl (pH 12.9) (Wizard, RehberKimya, İstanbul, Türkiye),

3. 2.5% NaOCl (pH 9.1) (Wizard, RehberKimya, İstanbul, Türkiye),

4. 15% EDTA (pH 7.5) (Wizard, RehberKimya, İstanbul, Türkiye).

The Tafel extrapolation method was employed for the electrochemical 
determination of the corrosion rates of the ProTaper Universal Ni-Ti 
rotary files placed in the irrigation solutions (Figure 1). Electrochemical 
tests were performed in a three-compartment Pyrex cell at a stable 
temperature of 37 °C. The cell was water-jacketed, and there was a 
connection with a constant temperature circulator. ProTaper Universal 
Ni-Ti rotary files were utilized as experimental electrodes. The files’ 
cutting flutes were placed in the irrigation solutions and allowed to 
stand for a period of 20 min in the cell before every test in order for the 
electrode’s rest potential to be achieved. A saturated calomel electrode 
(SCE) was utilized as a reference, while a platinum plate was utilized 
as a counter electrode. All potentials were referred to the SCE. In the 
course of the experiments, the continuous mixing of the solutions was 

carried out by a magnetic stirrer in order to allow for full contact of the 
solutions being tested with the entire surface of the files.

Data were acquired by utilizing a combined system which contained 
a voltage scan generator (Wenking VSG 72, Göttingen, Germany), a 
potentiostat (Wenking LB 75 L, Göttingen, Germany), and a recorder 
(Yokogawa 3077, Tokyo, Japan). The potential scan rate was selected to 
be 2.5 mV s-1.

Statistical Analysis

To find the corrosion rates, the extrapolation (Tafel extrapolation) to 
corrosion potentials of the linear part of anodic currents, acquired 
from electrochemical current potential curves (E log

i
), was performed. 

Fresh solutions were used for every file. Statistical analysis was 
conducted with the Kruskal-Wallis One-Way ANOVA. The differences 
were considered statistically significant when p<0.001. One randomly 
selected file from each test group was kept for surface inspection in a 
special box to prevent its contact with any other medium at the end 
of the test. The said files, chosen in a random way, and an unused file 
(control sample) were examined under SEM and displayed at x250 and 
x500 magnifications.

RESULTS

Table 1 shows the corrosion rates of ProTaper Universal Ni-Ti 
instruments in 4 various irrigation solutions. The files’ corrosion rates in 
all of the tested solutions were found to differ statistically significantly 
(p<0.001). The results indicated that the corrosion rates of ProTaper 
Universal Ni-Ti rotary instruments were at a maximum in the 5% NaOCl 
solution (p<0.001). Among the other solutions, the corrosion rates were 
revealed to be higher in the 15% EDTA than the 2.5% NaOCl and the 2% 
CHX (p<0.001) solutions. The lowest corrosion rate was determined in 
the 2% CHX solution.

The SEM microphotographs of the control and the four experimental 
groups were taken and investigated. In the SEM study on the unused 
control file, very few defects or debris were found due to the production 
stage of the file (Figure 2). It was seen that the Ni-Ti file which was 

Figure 1. The Tafel extrapolation method. (a) Pyrex glass cell, (b) 
Thermostat and water motor, (c) Potentiostat and voltage sweep 
generator, (d) Recorder.

a

c

b

d
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immersed in the 2% CHX solution had corrosion which did not cause 
a significant change in the surface of the file, and was similar to the 
control sample (Figure 3). The SEM image of the file in contact with 
the 2.5% NaOCl solution showed corrosion zones and residual products 
(Figure 4). Highly dense corrosion zones and residual products which 
were spread over a large area on the surfaces of files were observed in 
the SEM images of the instruments immersed in the 5% NaOCl (Figure 5) 
and 15% EDTA solutions (Figure 6).

DISCUSSION

Endodontic instruments are always subject to stress and corrosive 
environments in root canal treatment, and during the cleaning and 
shaping processes in endodontic therapy. The breakage of files while 
performing the chemical and mechanical debridment of root canals 
can adversely affect the result of the endodontic treatment. Metal 
fatigue has been considered as a primary factor in Ni-Ti instrument 
fracture in clinical conditions.10 However, the breakage of files should 
not only be attributed to metal fatigue but also to the negative effects 
of corrosion on the fracture resistance of files. Metallic surfaces are 
affected by corrosion which leads to pitting and porosity, which results 
in the reduced cutting ability of endodontic files. A prolonged use of 
these files with a reduced cutting ability may increase metal fatigue and 
the risk of plastic deformation/intracanal separation.1,10 In this study, 
the ProTaper Universal Ni-Ti file system, which is widely used for the 
cleaning and shaping procedures of root canals, was evaluated in terms 
of its corrosion rate.

Various methods, including atomic force microscopy, the linear 
polarization method, the alternating current impedance method, 
open circuit potential and energy dispersive X-ray microanalysis, are 
used to determine corrosion rates of metals and alloys. In this research, 
the Tafel extrapolation method was used as an electrochemical 
test in order to determine the corrosion features of the metals and 
alloys. Electrochemical techniques which are based on polarization-
resistance techniques and polarization profiles are reliable and 
efficient methods to investigate the corrosion mechanisms of 
endodontic files. These methods are also used to evaluate the 

Table 1. Corrosion rate (i
cor

) values of Ni-Ti rotary files in tested 
solutions

Irrigation solutions Mean ± SD Median

2% CHX 0.1214±0.0504 0.12 

5% NaOCl 3.150±1.3246 3.25

2.5% NaOCl 0.4529±0.0897 0.45

15% EDTA 2.100±0.2449 2.10

Ni-Ti: Nickel-titanium, SD: Standard deviation, CHX: Chlorhexidine gluconate, NaOCl: 
Sodium hypochlorite, EDTA: Ethylenediaminetetraacetic acid.

Figure 2. SEM of untreated Ni-Ti control file revealed no evidence 
of corrosion (x250).

SEM: Scanning electron microscope, Ni-Ti: Nickel-titanium.

Figure 3. SEM of 2% CHX group revealed the lowest corrosion area 
(x250).

SEM: Scanning electron microscope, CHX: Chlorhexidine gluconate.

Figure 4. SEM observed that corrosion occurred in local regions in 
2.5% NaOCl group (x250).

SEM: Scanning electron microscope, NaOCl: Sodium hypochlorite.
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corrosion sensitivity of recently created and enhanced materials for 
the production of instruments.1,8,9

In the present study, the corrosion rates of Ni-Ti instruments in four 
various irrigants from the strongest to the mildest were as follows: 
5% NaOCl >15% EDTA >2.5% NaOCl >2% CHX. These results are likely 
to be related to active Cl- which is an important aggressive ion which 
usually causes increased corrosion rates as NaOCl contains active 
chloride (Cl-) ions.11 The corrosion rate was lowest in the CHX group, 
which can be explained by the fact that CHX does not contain active 
Cl- ions.

Complexes are formed by EDTA with metal ions (e.g., Co, Cr, Fe, 
Ni, etc.) at low pH (<4).6 The capability of EDTA to passivate and 
ensure the protection of instruments is explained by its capability 
to form complexes with iron in order to create an inhibiting barrier 
to oxidation and corrosion.12,13 Furthermore, it is very difficult for 
the large molecules of EDTA to concentrate and orient to the pit in 
order to increase the acidity to sufficient values for the purpose of 
triggering corrosion.14 However, EDTA easily forms Ni-Ti complex in the 
range of pH 5.0-8.0, and this complex dissolves abundantly in polar 
solvents so that the dissolution of the complex leads to an increase in 
the corrosion rate.15 Hence, 15% EDTA was found to have the second 
highest corrosion rate following 5% NaOCl solution, and its corrosion 
layer was seen to be diffused throughout the entire surface of the file 
in this research.

The corrosion rate of the 2.5% NaOCl group was lower than that of 
the 5% NaOCl group due to the decreased the amount of active Cl- 
ions by concentration. O’Hoy et al.8 found that Milton’s solution (19% 
NaCl + 1% NaOCl) was more corrosive than a 1% NaOCl solution. 
Since 2.5% NaOCl solution exhibited less corrosion on the surface of 

the files, it may be safer to use it as an irrigant while using rotary 
Ni-Ti files.

Darabara et al.16 found that H-files manufactured from two various 
stainless steel alloys and one file manufactured from Ni-Ti alloy 
were not susceptible to pitting or crevice corrosion in NaOCl and 
R-EDTA solutions. In contrast with our findings, they showed that 
all materials demonstrated higher corrosion potential in NaOCl 
compared with R-EDTA. Cavalleri et al.17 also reported that contact 
with NaOCl for up to 10 minutes does not alter the surface of ProTaper 
Universal files through corrosion. This result may be attributed to 
the difference in their analysis method from ours. However, Dartar 
et al.9 compared the corrosion rates of stainless steel endodontic 
files placed in various irrigation solutions and found that 0.2% CHX, 
5.25% NaOCl and chlorinated soda with potassium hydroxide led 
to significant corrosion on the surface of the chosen stainless steel 
files. The lowest corrosion rate of stainless steel files was seen in 
17% EDTA solution.8 Yum et al.18 compared the corrosion tendency 
of used and unused ProTaper Universal Ni-Ti files and different 
immersion temperatures of NaOCl. They demonstrated that the 
solution temperature and the chloride ion concentration had an 
effect on the passivity and corrosion resistance of Ni-Ti files after 
clinical use. Anto et al.19 concluded that 2.5%, 5.25% and 8.25% 
NaOCl caused a deterioration on the ProTaper Universal Ni-Ti files 
surface. In our study, we also demonstrated that NaOCl at higher 
concentrations caused highly dense corrosion zones on the Ni-Ti 
file surface. In accordance with our findings, Sağlam et al.20 found 
that 2% chlorhexidine demonstrated limited surface alterations on 
ProTaper Universal Ni-Ti files when compared to the 2.5% NaOCl, 
5% NaOCl and a mixture of tetracycline, citric acid, and detergent 
(MTAD). Several studies also observed localized corrosion defects 

Figure 5. SEM images of a compact and complex corrosion layer 
on files which were immersed in 5% NaOCl (x250).

SEM: Scanning electron microscope, NaOCl: Sodium hypochlorite.

Figure 6. SEM images of a compact and complex corrosion layer 
on files which were immersed in 15% EDTA (x250).

SEM: Scanning electron microscope, EDTA: Ethylenediaminetetraacetic 
acid.



Özcan et al. Corrosion Rates of ProTaper in various Irrigants Cyprus J Med Sci 2023;8(2):136-141

140

and micro-cracks on the surfaces of ProTaper Universal Ni-Ti files 
after immersion in 2.5 and 5% NaOCl solution.2,6,9,16

Berutti et al.21 showed the presence of localized corrosion attack on 
the surface of ProTaper Ni-Ti files which were immersed in 5% NaOCl 
via SEM images. In our study, large corroded areas on the surfaces of 
ProTaper Ni-Ti files immersed in 5% NaOCl solution were observed 
in SEM images. Cassol et al.22 also noted uniform corrosion areas on 
ProTaper Universal and WaveOne Gold Ni-Ti files which were immersed 
in NaOCl via SEM imaging.

Study Limitations

The major limitation of the present study was that it was only carried 
out with Protaper Universal Ni-Ti files, whereas numerous different 
types of file systems have been introduced to the dental market over 
the previous few years. Manufacturers are increasingly trying to develop 
improved Ni-Ti rotary instruments aimed at providing better mechanical 
and metallurgical properties, enhanced cutting efficiency, fatigue 
resistance, and corrosion resistance. Cryogenic treatment, thermal 
nitridation, ion implantation and electro-polishing are a few examples 
of the strategies used to create enhanced instrument surfaces. There is 
no doubt that different instruments manufactured in different methods 
can have different properties in terms of their corrosion resistance. 
Future studies on the current topic are therefore recommended in 
order to reveal the corrosion behaviors of newly developed Ni-Ti rotary 
instruments. Similarly, in future investigations, it would be interesting 
to conduct research with different types of newly developed endodontic 
irrigants in order to disclose their corrosion potentials on endodontic 
instruments. One of the other limitations of the present study was that 
the in vitro conditions may not reflect the in vivo conditions accurately 
since dentin has considerable buffering capacity against irrigants. 
Therefore, further studies should be conducted in order to evaluate 
the corrosion rates of root canal irrigants during root canal treatment 
procedures with Ni-Ti rotary files under in vivo conditions.

CONCLUSION

Understanding the corrosion characteristics of endodontic files in 
various irrigation solutions is essential because of the corrosion 
tendencies of files in the course of root canal preparation may cause 
instrument fractures, which are unpleasant accidents. In conclusion, 
clinicians should be aware of defects which may form on files and the 
optimal number of uses of each root canal instrument in order to reduce 
the risk of instrument fracture. In terms of the tested solutions in the 
present study, the least damaging and the safest irrigation solution for 
these instruments is CHX.

MAIN POINTS

•	 The average corrosion rates of the files in the four various irrigation 
solutions tested are as follows: 5% NaOCl >15% EDTA >2.5% NaOCl 
>2% CHX.

•	 According to the corrosion rates determined, the rate of corrosion 
increases as the concentration of NaOCl solution increases.

•	 In the SEM investigation, highly dense corrosion zones and corrosion 
residual products were found on the surfaces of the file selected 
from the 5% NaOCl solution group.

•	 The 2% CHX solution used in our study had the lowest average 
corrosion rate on Ni-Ti rotary files. The corrosive effect of this 
solution on nickel-titanium files is minimal and so was preferential, 
as determined via the SEM images obtained.

•	 The average corrosion rates determined by the Tafel extrapolation 
method in the four various irrigation solutions used were supported 
by the SEM findings.
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INTRODUCTION

Stem cells are the main cells which can proliferate, self-renew and 
differentiate. One of the stem cells in adult tissues are mesenchymal 
stem cells (MSCs). Bone marrow, adipose tissue, synovial fluid, umbilical 
cord and dental pulp are important sources of MSCs.1 MSCs express a 
high level of surface markers such as CD44, CD73, CD90 and CD105. 
Under appropriate conditions, they are differentiated into adiogenic, 
osteogenic and chondrogenic cell lines. Therefore, they are multipotent 

stem cells.2 Adipose tissue is one of the richest sources of MSCs. The stem 
cells obtained here are anti-inflammatory and exhibit multi-lineage 
differentiation properties very well.3 Adipose-derived stem cells (ADSCs) 
are similar to other MSCs in terms of their regenerative potential.4 In 
terms of orthopedics, regenerative medicine and tissue engineering, 
platelet rich plasma (PRP) is an important biological material which 
contains plenty of growth factors. Recently, it has been used as a cell 
scaffold.5 PRP is also an autologous biological product which can be 
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BACKGROUND/AIMS: The aim of this study was to evaluate the effects of 10% platelet rich plasma (PRP) on the biological activity of human 
adipose-derived mesenchymal stem cells (hADSCs).

MATERIALS AND METHODS: hADSCs were obtained from Erciyes University Gevher Nesibe Genom and Stem Cell Institute. The cells were 
transferred into plates at a density of 5,000 cells/cm2 in DMEM supplemented with 10% fetal bovine serum. Immunophenotyping was 
performed by means of primary antibodies selected against CD44, CD90, CD105, CD34, CD45 and CD73 antigens. The experimental groups were 
composed of 10% PRP treated cells (the study group) and untreated cells (the study group). 2,5-diphenyltetrazolium bromidetest was performed 
to demonstrate proliferation. Viability and apoptosis were evaluated in the experimental groups on days 1, 3 and 7. Senescent cells were 
determined by β-galactosidase staining in the experimental groups on day 7.

RESULTS: hADSCs were positive for the immunophenotype of mesenchymal stem cells. The viability and proliferation parameters were 
statistically significant and higher in the study group at days 1, 3 and 7. Apoptosis and senescence were lower in the 10% PRP group (p<0.05).

CONCLUSION: 10% PRP increases proliferation and viability, and prevents the senescence and total apoptosis in hADSCs. In regenerative medical 
studies, 10% PRP can be used to increase the biological characteristics of hADSCs.
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used in existing cellular and regenerative medicine treatments. PRP 
induces proliferation and differentiation of MSCs. As it can be used 
alone, the use of stem cells together may increase the effectiveness of 
treatment.6 PRP refers to the plasma in which the platelet concentration 
is increased. Platelets contain key factors in key pathways such as 
vascular endothelial growth factor (VEGF) and transforming growth 
factor beta (TGF-β). Increases in platelet concentration provide more 
growth factors to the environment. These factors play a role as a potent 
potentiator in cells.7 The purpose of this study was to evaluate the 
effects of 10% non-activated PRP on the biological activities of human 
adipose-derived mesenchymal stem cells (hADSCs) such as viability, 
apoptosis, proliferation and senescence.

MATERIALS AND METHODS

Culture and Characterization of hADSCs

hADSCs were obtained from the Erciyes University Genom and Stem 
Cell Center. The cells were thawed rapidly in a 37-degree water bath 
and were transferred onto plates at a density of 5,000 cells/cm2 in 
DMEM (Gibco, USA) supplemented with 10% fetal bovine serum (FBS) 
(Biological Industries, Beit-Haemek, Israel). Phenotyping was carried 
out by flow cytometry antibodies specific for CD markers (CD34, 
CD45, CD73, CD90, CD44, and CD105) and analyzed by flow cytometry 
Navios (BeckmanCoulter, USA). The cells were first gated on the basis of 
light-scatter properties to screen out debris and cell surface phenotypes 
were verified via antibodies. The data were analyzed with KALUZA 
software (BeckmanCoulter, USA). More than 50% staining was regarded 
as positive. In addition, immunocytochemistry was performed for CD44, 
CD105 and CD34 markers (BD Bioscience, Heidelberg, Germany).

Preparation of PRP

PRP was isolated from a healthy donor with an optimized method 
using a PROSYS PRP Kit. Approximately 20 mL of venous blood was 
collected and centrifuged by means of a blood cell separation kit 
(PROSYS PRP). After separating the platelet poor plasma formed on the 
kit, a PRP was injected. The resulting PRP was brought to optimum pH 
with 8.4% sodium bicarbonate and applied at a 10% concentration to 
the experimental groups. After a third passage, the cells were treated 
with 10% PRP (the study group) and they were seeded into 6-well plates 
(3x104/well). Those cells without treatment served as the control group.

MTT Proliferation Assay

For the proliferation of the control and the study groups, a 
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) 
assay was conducted. The cells were seeded at 5,000 cells/cm2 in 
a 96-well plate in a standard culture condition. Every day for 7 days 
of culturing, the culture medium was replaced with 500 μg/mL MTT 
in medium. Following 4 hours of incubation, the MTT solution was 
removed and dimethylsulfoxide was added to dissolve the formazan. 
The absorbance was measured at a wavelength of 560-750 nm with a 
Glomax Multi Detection System microplate reader (Promega, USA).

Cell Viability Assay

Viability percentages of the cells in the control and study groups were 
determined according to the product protocol with the Muse Cell 
Analyzer (Merck Millipore) cell count and viability kit (Muse Count & 
Viability Kit MCH100102) on the first, third and seventh days.

Apoptosis (Annexin V) Assay

Rates of total apoptosis in the control and study groups were determined 
according to the product procedure by fluorescence-labeled Annexin V 
using Muse EasyCyte flow cytometry on the first, third and seventh days 
(Muse EasyCyte, Merck Millipore, Germany).

Senescence-Associated Beta-Galactosidase Assay

X-gal staining for β-galactosidase activity was performed on the control 
and study groups on the seventh day. The samples were rinsed twice 
with PBS and fixed in 2.5% glutaraldehyde for 15 minutes. The cells were 
washed with PBS, and then stained overnight at 37 °C in X-gal solution 
with a pH of 6.0 containing 1 mg/mL X-gal (Sigma-Aldric, US.), 5 mM 
potassium ferricyanide, 5 mM potassium ferrocyanide, and 2 mM MgCl

2
. 

X-gal positive cells were examined under an inverted microscope (Nikon 
Eclipse-Ti, Netherlands).

Statistical Analysis

Statistical analyses were performed using the GraphPad Prism version 
6.00 for Windows (GraphPad Software, San Diego California USA). A two 
tailed, unpaired Student’s t-test was applied to analyze the difference 
between the average responses of the control and study groups. 
Three levels of significance were considered: *p<0.05, **p<0.01, and 
***p<0.001.

RESULTS

hADSCs Positively Expressed the MSC Markers 

hADSCs were expanded in DMEM supplemented with 10% FBS (Figure 
1). At the end of passage 3, the phenotype characterization of the 
hADSCs demonstrated a homogeneous population of cells negative for 
CD34, CD45 and positive for CD44, CD73, CD90, and CD105 (Figure 2). 
In addition, the results of immunoflorescent stain showed positive for 
CD44 and CD105 and negative for CD45 (Figure 3).

PRP Increased the Proliferation of hADSCs

According to MTT assay results, proliferations were statistically significant 
and higher in the study groups at all times (on day 1: p=0.0002, on 
day 2: p<0.0001, on day 3: p<0.0001, on day 4: p<0.0001, on day 5: 
p<0.0001, on day 6: p<0.0001, on day 7: p=0.0037) (Figure 4). 

Figure 1. The morphology of hADSCs in culture. Passage 3, 
microscope magnification 10x.

hADSCs: Human adipose-derived mesenchymal stem cells.
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Viability Assay

At the end of the viability tests performed by using the Muse® Cell 
Analyzer count and viability, first day viability was found to be 
91.2±1.39% in the control group and 95.76±0.71% in the study group 
(p=0.0833). Third day viability was found to be 91.55±1.14% in the 
control group and 95.15±0.92% in the study group (p=0.1628). Seventh 
day viability was found to be 82±0.87% in the control group and 
86.23±1.65% in the study group (p=0.1042). There was no statistically 
significant difference, although there was some increase in viability on 
days 1, 3 and 7 in the study group (Figure 5).

PRP Decreased the Apoptosis of hADSCs

At the end of apoptosis tests performed by using the Muse® Cell Analyzer 
Annexin V, first day total apoptosis was found to be 8.05±1.48% in the 
control group and 3.21±0.45% in the study group (p=0.0071). Third day 
total apoptosis was found to be 7.5±1.13% in the control group and 
3.18±0.98% in the study group (p=0.0108). Seventh day total apoptosis 
was found to be 14.95±0.45% in the control group and 3.23±0.43% in 
the study group (p=0.0002) (Figure 6).

Senescence-Associated Beta-Galactosidase Assay

Senescence were statistically significant and lower in the study group 
(p<0.05) (Figure 7). PRP decreased the cellular senescence of hADSCs. 
The number of beta-galactosidase positive cells were found to be 
93±5.86 in the control group and 14±3.18 in the study group (p=0.0003).

DISCUSSION

PRP is a blood plasma containing a high platelet concentration. Platelets 
contain large amounts of natural growth factors. The concentration of 
circulating platelets in one microliter is 200,000, while the concentration 
of platelets in PRP is over two million per microliter.5 Platelets contain 
growth factors which regulate many processes associated with healing 
and tissue repair at high concentrations.6 These processes include cell 
migration, proliferation, angiogenesis, inflammation mediator and 
collagen synthesis.7 PRP is an important tool used in orthopedic surgery 
and regenerative medicine. PRP, which can also be administered 
allogeneically due to the immunosuppressive properties of MSCs, 
contains TGF-β1, BMP2, platelet-derived growth factors, VEGF and many 
other factors. Another study previously performed by us showed that 
it improves the potentials of MSCs of TGF-β1 overexpression.8 PRP is 

Figure 2. Analyses of flow cytometry for hADSCs. The results of flow cytometry show the following: 99.52% of CD44, 98.10% of CD73, 99.94% of 
CD90, 99.87% CD105, 1.17% of CD34 and 1.80% of CD45.

hADSCs: Human adipose-derived mesenchymal stem cells.

Figure 3. The immunocytochemistry of hADSCs. CD44 positive, Texas Red, CD105 positive, FITC and CD45 negative, FITC. Microscope magnification 
is 20x for the CD44 and CD105 merged images, and it is 40x for the CD45 merged image.

hADSCs: Human adipose-derived mesenchymal stem cells.
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a biological source which is rich in growth factor TGF-β1 and it can 
be used in studies such as cellular therapy, tissue engineering and 
regenerative medicine to improve the biological potential of cells. In 
our study, we employed PRP at 10% concentration, with the aim of 
determining if PRP could stimulate the proliferation of hADSCs. There 
are several stem cell studies in the literature with various percentages 
for PRP applications. Lucarelli et al.9 found that PRP was an inducer 
at 10% concentration for the proliferation of marked bone marrow 
cells. Other investigations have also shown the effects of PRP on the 
proliferation of MSC.10,11 The effects of PRP on the proliferation and 
differentiation of bone marrow-derived MSCs were assessed in 2005 
by Doucet et al.12. Lee et al.13 investigated the effects of PRP obtained 
from human umbilical cord blood on the proliferation and osteogenic 
differentiation of dental stem cells.Various concentrations of PRP 
were tried and found to induce the proliferation and osteogenic 
differentiation of dental stem cells. Stessuk et al.14 reported that 
10% PRP increased the proliferation of keratinocytes and fibroblasts 
and that wound healing and chronic wounds could achieve re-
epithelization with ADSC and PRP. In 2015, Seyhan et al.15 reported that 
the combination of PRP + ADSC reduced fat resorption and improved 
fat grafts in adipose tissue transplantations. Also, Shen et al.16 
reported that autologous PRP application enhanced the proliferation 
and chondrogenic differentiation of ADSCs. At the same time, the 
success of the implantation of ADSC with PRP in human articular 
joints was reported in the literature by Pak et al.17. Activated PRP has 
been proposed as a 3D scaffold and as being effective in the repair of 
articular cartilage damage with ADSCs.18 PRP increases angiogenic and 
osteogenic differentiation, induces cartilage regeneration, and is used 
as a scaffold in tissue engineering.19-21 In the literature, the effects 
of PRP on the proliferation and differentiation of ADSCs have been 
evaluated in general, but its effects on biological mechanisms such 
as apoptosis and senescence have not been investigated in detail. 
In our study, the effects of PRP were evaluated on proliferation, 
viability, apoptosis and senescence in hADSCs. Our findings showed 
that PRP significantly increases proliferation in hADSCs, reducing total 
apoptosis and senescence. In 2017, Felthaus et al.22 reported that PRP 
concentrations above 20% showed an inhibitory effect on ADSCs.

CONCLUSION

As a result of this, a 10% PRP concentration was preferred in our study. 
Using a biological, readily available, inexpensive and reliable source, 
such as PRP, which naturally contains many of these factors in its own 
right, instead of giving exogenous recombinant proteins or growth 
factors for the proliferation and differentiation of cells, can greatly 
enhance the potential of stem cells. Thus, PRP may be used safely on 
hADSCs.

MAIN POINTS

•	 10% PRP increases the vitality of ADSCs.

•	 10% PRP increases the proliferation of ADSCs.

•	 Inactive PRP application reduces apoptosis in ADSCs.

•	 Inactive PRP application reduces cellular senescence in ADSCs.

•	 10% inactive PRP can be used safely to strengthen the biological 

characteristics and therapeutic effects of ADSCs.

Acknowledgements: This study and its abstract were presented as a 

poster for the 2nd International Stem Cell Congress, 15-18 October, 2015 

in Antalya, Türkiye and was published as an abstract in the congress 

book.

Figure 4. The results of MTT measurements show induced 
proliferation at 7 days of 10% PRP in hADSCs.

MTT: 2,5-diphenyltetrazolium bromide, PRP: Platelet rich plasma, hADSCs: 
Human adipose-derived mesenchymal stem cells.

Figure 5. Muse Count and Viability (Millipore, USA) test. There was 
no statistically significant difference, although there was some 
increase in viability on days 1, 3 and 7 in the study group.

Figure 6. Total apoptosis percentages are shown. According to 
these results, the total apoptosis in the first, third and seventh 
days decreased significantly in the study group.
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INTRODUCTION

Shoulder pain is an important clinical condition in pain medicine. 

Depending on the severity of the pain and/or the type of pathology, 

surgery may be required.1,2 Repair of the shoulder capsule by means of 

open or arthroscopic procedures is a common orthopedic procedure.3 

In recent years, minimally invasive arthroscopic procedures have 
become increasingly popular due to their positive features such as 
wound healing, postoperative recovery quality, and length of hospital 
stay. However, because of its lower cost and the limited effect of its 
surgical approach on healing quality, open repair is still a frequently 
selected method in many facilities.4-6

Received: 08.09.2022
Accepted: 20.12.2022

BACKGROUND/AIMS: Operating room usage time and the preferred anesthesia technique for surgery are among the factors affecting total 
hospital costs. Regional or general anesthesia may be preferred during shoulder surgery. This study investigated comparisons in time and the 
cost-effectiveness between ultrasonography-guided regional anesthesia and general anesthesia for open shoulder surgery.

MATERIALS AND METHODS: Data of those patients who underwent open shoulder surgery between August, 2021 and March, 2022 were 
evaluated retrospectively. Ultrasonography-guided interscalene and superficial cervical plexus blocks were preferred for awake open shoulder 
surgery and the middle trunk block was added to this combination. Regional anesthesia was compared with general anesthesia in terms of 
time and cost-effectiveness.

RESULTS: The data of 22 patients in the regional anesthesia group (group RA) and 28 patients in the general anesthesia group (group GA) were 
included in this study. The descriptive data and surgery types were similar between the groups (p>0.05). The Operating Room Usage Costs, 
Equipment and Medication Costs and total costs were significantly lower in the group RA compared to the group GA (p=0.00012, p=0.00025, 
p=0.00001, respectively). There was a statistically significant difference between the two groups with regards to the time of anesthesia 
administration and positioning (3.77±1.47 vs 12.82±1.72 minutes, p<0.0001), and the total operating room usage time (65.68±21.18 vs 
98.78±34.43 minutes, p=0.0001). 

CONCLUSION: In our study, it was shown that the operating room usage time and cost in awake open shoulder surgeries were less than surgeries 
performed under general anesthesia.

Keywords: Cost-effectiveness, regional anesthesia, shoulder
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Although there are a few publications in the literature which express 
contrasting viewpoints, it has been reported that open shoulder surgery 
is generally more cost-effective, and the majority of studies regarding 
cost-effectiveness have focused on the surgical approach.4 Regional 
anesthesia is routinely utilized during awake shoulder surgery. For 
this, interscalene block, superficial cervical block, suprascapular block, 
or axillary block can be used alone or in combination.7-9 Some studies 
have suggested that awake shoulder surgery with an interscalene block 
is more advantageous with regards to cost when compared to using 
general anesthesia.10 However, the success rate, potential complications, 
and patient satisfaction with interscalene block applications in awake 
shoulder surgery remain a subject of debate.11 Diaphragm sparing is 
recommended for regional anesthesia techniques applied in both 
awake surgery and perioperative analgesia in shoulder surgery.12

In this study, we aimed to examine the cost-effectiveness of the 
anesthetic strategy utilized during shoulder surgery, rather than 
focusing on the comparison of conventional or arthroscopic approaches 
in shoulder surgery. Also, we aimed for our data to be a feasibility study 
for a less conventional block combination used in awake shoulder 
surgery.

MATERIALS AND METHODS

Study Design

This study was designed as a retrospective data analysis. Approval 
from the Local Ethics Committee of Samsun Ondokuz Mayıs University 
Faculty of Medicine (approval number: 2022/152) was obtained and 
this study was registered at clinicaltrials.gov (NCT05406609) prior to its 
commencement. Our study is based on data from the FONET, Hospital 
Information Management System, v4.22.6.1, Türkiye database, in 
which patients who had shoulder surgery between August 1st, 2021 and 
March 31st, 2022 were evaluated. The patients received either general 
anesthesia or regional anesthesia according to the anesthesiologists 
experience and the availability of the technical devices at the time 
of their surgery. As the data was collected retrospectively from this 
data pool, no randomized sampling was possible. All of the patients 
who were operated on between the selected dates were planned to 
be included in this study. The data of those patients who underwent 
arthroscopic or emergency surgery, those <18 years of age, those who 
received peripheral nerve blocks for perioperative analgesia and those 
whose records were missing or incomplete were excluded from this 
study. The patients were grouped according to whether they underwent 
shoulder surgery under either regional anesthesia (group RA) or general 
anesthesia (group GA). After the inclusion and exclusion criteria were 
applied, it was found that 22 patients had received regional anesthesia 
and 28 patients had received general anesthesia during the selected 
time period. All of these were then allocated to either group RA or group 
GA.

Data Collection

Data was gathered from the perioperative anesthetic follow-up form, 
which was recorded as standard for each procedure. Aside from general 
patient information such as age, gender, and American Society of 
Anesthesiologists Classification (ASA), the type of anesthesia, the surgical 
procedure, and the medicines and materials utilized by the anesthesia 
team were all recorded. The operating room utilization was assessed in 
four stages:

Time of anesthesia administration: time of induction, intubation, and 
time to commencement of mechanical ventilation,

Positioning time: to get the patient into the proper surgical position,

Surgical time: from the commencement of surgery until its completion,

Recovery time: between the end of the surgery and the patient leaving 
the operating room; extubation and recovery.

The total time is the sum of these four sections.

For the total cost calculation, the purchase costs of the medications 
and materials recorded in the hospital system, excluding those 
utilized within the scope of the surgical procedure, were obtained and 
calculated independently for each patient. The price information of 
the equipment and drugs was taken from the price data of 2021. For 
the purpose of the standardization of operating room working costs, a 
fixed value (constant/minute) was determined on a per-minute basis, 
excluding the salaries of the healthcare workers. Operating room usage 
cost was calculated by multiplying this fixed value by the minutes 
for which the operating room was utilized for each patient (constant 
multiplied by minutes).

General Anesthesia Protocol

Each patient received standard monitoring, which included 3-channel 
electrocardiography (ECG), non-invasive blood pressure, and pulse 
oximetry. For induction, 2% lidocaine 1 mg/kg, 1-2 mcg/kg fentanyl, 
2-3 mg/kg propofol, and 0.6 mg/kg rocuronium were used. 1 
minimum alveolar concentration sevoflurane or desflurane was used 
for anesthesia maintenance. While paracetamol 1 gr was routinely 
used for postoperative analgesia, the choice of nonsteroidal anti-
inflammatory, single-dose intravenous opioid, or intravenous patient-
controlled analgesia was at the discretion of the anesthetist. In our 
country (Türkiye), atropine and neostigmine are frequently used to 
reverse neuromuscular blockade, while sugammadex is used only when 
absolutely essential (difficult intubation, prolonged neuromuscular 
block etc.).

Regional Anesthesia Protocol

For open shoulder surgery, ultrasound-guided brachial plexus blocks 
such as interscalene and superficial cervical blocks are favored. In 
our practice, the middle trunk block is added to the interscalene and 
superficial cervical plexus blocks to avoid discomfort due to the arm 
abduction position used during awake shoulder surgery. Peripheral 
block applications are carried out in the peripheral block procedure 
room preoperatively. After standard monitoring, 0.01-0.02 mg/kg 
midazolam and 0.15 mg/kg ketamine are administered intravenously, 
for sedoanalgesia. Following sterile prep, the patient’s head is rotated 
30 degrees away from shoulder which is to be operated on. Using 
ultrasound guidance,  a block needle is used to administer a total 
of 20-25 mL of a mixture of 1% lidocaine and 0.25% bupivacaine of 
which 6-8 mL is administered to the interscalene region, 8-10 mL to 
the superficial cervical region, and 6-8 mL between the middle and 
inferior trunks. Conventional superficial cervical plexus block is applied 
more cephalically than the point where interscalen block is applied. 
As a modified cervical plexus block, we fix the ultrasound transducer 
where the interscalen block is applied, and without making a second 
skin puncture, we perform the superficial servical plexus block on this 
plane. Furthermore, after this combined procedure, the ultrasound 
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transducer is located more caudally to the supraclavicular fossa where 
superior, middle and inferior trunks are identified sonoanatomically. 
A needle is advanced towards the middle trunk and local anesthetic 
solution is injected as it surrounds the trunk in circular manner.

Twenty minutes after block performance, the patient is transported to 
the operating room. In the operating room, the surgical site is evaluated 
for sensory block and, if successful, the surgical procedure is started.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) 16.0 statistical 
package program (SPSS Inc.; Chicago, IL, USA) was used for statistical 
analysis. Descriptive statistics were expressed as mean ± standard 
deviation. A univariate analysis compared means between the groups 
using a two-sample, Independent t-test assuming equal variances for 
continuous variables. Ratios were compared using the chi-squared test. 
For data without normal distribution, the Mann-Whitney U test was 
performed. A p-value<0.05 was considered statistically significant.

RESULTS

The data of the 164 patients who underwent shoulder surgery were 
evaluated. The data of 98 patients who underwent arthroscopy, 4 
patients who were <18 y of age, and 12 patients who received peripheral 
nerve block for perioperative analgesia were excluded from this study. 
The remaining 50 patients were divided into group RA (n=22) and group 
GA (n=28), respectively (Figure 1). There was no significant difference 
between the two groups with regards to their demographics, including 
their ages, genders, and their ASA (Table 1). The surgery procedures are 
shown in Table 1.

All patients in group RA received peripheral nerve block as described 
previously. All blocks were successful and no complications were 
observed. Two patients reported mild perioperative pain and discomfort 
and were administered 1 mg/kg/hr propofol infusion. No increases in 

infusion rates were required in these patients. General anesthesia was 
not required in any of the patients.

The surgical times were similar between group RA and group GA 
(61.9±21.84 vs 62.42±34.33 minutes, p=0.94). However, there was 
a statistically significant difference between the two groups with 
regards to time of anesthesia administration and positioning (group 
RA: 3.77±1.47 vs group GA: 12.82±1.72 minutes, p<0.0001), and the 
total operating room usage time (group RA: 65.68±21.18 vs group GA: 
98.78±34.43 minutes, p=0.0001) (Table 2). The monitoring time of the 
patients on the operating table was accepted as being standard and not 
included in the analysis.

Comparisons of costs are shown in Table 2 and Figure 2. Equipment 
and medication costs (120.67±7.76 vs 205.95±106.89 TL, p=0.00025) as 
well as total operating room costs (1,090.31±351.59 vs 1,639.84±571.55 
TL, p=0.00012) were found to be higher in group GA when compared 
to group RA. Similarly, total costs were higher in group GA (p=0.00001).

A detailed list of the materials and medicines used included in the cost-
calculation per group is given in Table 3.

DISCUSSION

Our study demonstrated that regional anesthesia techniques, when 
used as the primary anesthetic method in patients undergoing open 
shoulder surgery, are more cost-effective and significantly reduce the 
amount of time spent in the operating room, when compared to the 
use of general anesthesia. Additionally, our study demonstrated that 
the regional anesthesia combination described in this study and utilized 
in our clinic is a viable anesthetic technique for open shoulder surgery.

Ultrasound-guided regional anesthesia techniques can be a beneficial 
option, especially in orthopedic surgeries. Anesthesia for awake 
shoulder surgery can be achieved with interscalene block applied with 
a relatively high volume of LA (20 mL and above), but since respiratory 
complications such as hemidiaphragmatic paralysis are common, 
clinicians have sought phrenic nerve sparing techniques.7,13-16 There 
are many studies reporting that techniques such as the combination 
of suprascapular nerve and axillary nerve block, sub-omohyoidal plane 
block, etc. have similar effects to interscalene block in postoperative 
analgesia, but it is not possible to use these techniques as the main 
anesthetic method.15,17 

The superficial cervical plexus and the brachial plexus actively 
participate in the innervation of the region affected by shoulder 
surgery.18 With high volume interscalene block, spread to both plexuses 
occurs, and effective anesthesia can be achieved.14,19 In our clinic, we 
apply a combination of 20-25 mL of LA with interscalene block (6-8 
mL), modified superficial cervical plexus block (8-10 mL) and selective 
trunk block (6-8 mL between middle and inferior). To the best of our 
knowledge, there exists no data on the use of such a combination in 
shoulder surgery. This combination was chosen in order to achieve 
sensory blockade in all areas which may cause perioperative pain in 
open shoulder surgery, and to achieve complete sensory/motor blockage 
of the arm on the relevant side, reducing the patient’s exposure to 
discomfort during perioperative shoulder-arm-hand manipulations and 
thus, to increase patient satisfaction.

Cost studies in shoulder surgeries have mostly focused on the cost 
of the surgical procedure.4,5 However, when total hospital expenses 

Assessed for eligibility n=164

Open shoulder surgery n=62

Enrollment

Group RA
n=22

Group GA 
n=28

Excluded criterias
Artroscopic surgery n=98

<18 age n=4

General anesthesia 
and regional analgesia 

together n=12

Figure 1. Flow chart of this study.
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are considered, anesthetic management has a significant financial 
impact.20 Hadzic et al.21 found that interscalene block combined with 
low-dose propofol reduced surgical time, postoperative pain scores, 
the incidence of sore throat, nausea, and vomiting, and the time to 
discharge when compared to general anesthesia. They authors reported 
that same-day discharge would significantly reduce hospital costs.21 In 
our study, we found that operating room usage times were reduced by 
up to 33% when regional anesthesia was used in comparison to general 
anesthesia. We did not include the time to discharge as one of our 
study’s outcomes, since no standardized discharge criteria exist for open 
shoulder procedures in our institute.

Regional anesthesia is no longer merely a patient-focused technique 
in contemporary anesthetic practice. Today, the term “Green-gional” 
anesthesia has been coined, as the use of regional anesthesia techniques 
theoretically reduces the use of volatile agents, and indirectly, with the 
reduction in greenhouse gas emissions, and places the application 
of regional anesthesia well beyond the costs of the “hospital” or the 
“operation”.22,23

Regional anesthesia techniques - whether for postoperative analgesia or 
as the primary anesthetic method - provide effective analgesia in the first 
postoperative hours, prevent muscle spasm, permit early mobilization 
of the shoulder joint, and enable early initiation of physiotherapeutic 
treatment.24,25 In our study, however, we did not consider the potential 
long-term benefits or treatment expenses, especially those regarding 
postoperative physiotherapy. In addition, early mobilization was not 
performed on all patients, as this was a retrospective study which 
covered various types of open shoulder procedures. However, more 
comprehensive data can be gained through multidisciplinary research 
involving long-term evaluations and follow-ups after shoulder surgery. 
It should be noted that regional anesthetic procedures should not be 
presented as being fully harmless. Some studies have attributed complex 
regional pain syndrome following shoulder surgery to a complication 
of interscalene block.26 It would be more appropriate to evaluate the 
postoperative effects of varying regional anesthesia techniques in 
homogenized patient groups and then to examine issues such as cost, 
postoperative chronic pain development, and early mobilization with 
comparative studies.

Study Limitations

Our study has some limitations. First of all, the study’s retrospective 
design could have caused bias. In addition, even though all of 
the patients in this study underwent open shoulder surgery, their 
pathologies varied, leading to heterogeneity. Stronger findings can be 

Figure 2. Box plot of total costs based on groups.

Distribution of total costs by groups. Minimum, first quartile, 
median, third quartile and maximum are shown. Y axis; 
demonstrates the total cost (Turkish Lira).

Table 1. Patient demographics and Surgery Types based on the groups

  Group RA, (n=22) Group GA, (n=28) p

Age (year) 58.5±7.5 60±12.5 0.6

Gender (F/M) 12/10 19/9 0.92

ASA*

I 1 3

0.51II 18 19

III 3 6

Type of surgery

Rotator cuff repair 2 1

0.62Rotator cuff repair and acromioplasty 16 13

Others (fracture, neoplasm, etc.) 4 14

*ASA: American Society of Anesthesiologists Classification.

Table 2. Comparisons of perioperative times and costs according to groups

  Group RA, (n=22) Group GA, (n=28) p

Anesthesia Administration time (m*) 0.0±0.0 8.53±2.2 N/A

Positioning time (m) 3.77±1.47 12.82±1.72 <0.0001

Surgical time (m) 61.9±21.84 62.42±34.33 0.94

Operating room usage time (m) 65.68±21.18 98.78±34.43 0.00012

Operating room usage cost (TL**) 1,090.31±351.59 1,639.84±571.55 0.00012

Equipment and medication costs (TL) 120.67±7.76 205.95±106.89 0.00025

Total costs (TL) 1,210.99±354.25 1,845.80±576.08 0.00001

*m: minutes, **TL: Turkish Lira.



Akyurt et al. Cost-Effectiveness of Awake Open Shoulder SurgeryCyprus J Med Sci 2023;8(2):147-152

151

achieved from a cost-effectiveness analysis which uses the same surgical 
technique, possibly even performed by the same surgeon, to treat 
the same clinical condition. However, the viability of our findings in 
terms of cost effectiveness, time effectiveness, and regional anesthesia 
combinations in awake shoulder surgery seems plausible. Our inability 
to reveal the postoperative analgesic requirements and long-term 
follow-up results and also not being able to include the wages of the 
personnel who worked in the operating and block rooms are the other 
limitations. Furthermore, although there were no unsuccessful blocks in 
our study, there is always a probability of an unsuccessful block because 
of anatomical variations or the lack of experience of the block operator. 
This may cause an increase in costs. This situation may be evaluated as 
another limitation.

CONCLUSION

In our study, it was shown that the operating room usage times and costs 
in awake open shoulder surgeries were less than surgeries performed 
under general anesthesia. However, further prospective, randomized 
and controlled studies are needed.

MAIN POINTS

•	 Ultrasound guided regional anesthesia techniques can be a useful 
option in orthopedic surgeries.

•	 The use of regional anesthesia techniques during shoulder surgery 
can be more cost-effective than general anesthesia and can 
significantly reduce the time spent in the operating room.

•	 The combination of interscalene block, modified superficial cervical 
plexus block and selective trunk block applied in our clinic can be 
used as a suitable anesthesia technique for open shoulder surgery.
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INTRODUCTION

Endometrial cancer (EC) is the most common cancer of the female 
reproductive system worldwide.1 EC is mostly diagnosed in the 
postmenopausal period, and the median age at diagnosis is 62 years. 
However, up to 14% of patients with EC are diagnosed during the 
premenopausal period.2 Women of advanced age with EC are often 
diagnosed via endometrial sampling early in the course of their disease 
with the common complaint of postmenopausal bleeding. However, 
irregular bleeding is common in the premenopausal age group and 
the diagnosis of EC may be delayed.3 Chronic ovulation results in a 
thickening of the endometrial tissue due to unopposed estrogen and 
this is a risk factor for EC. Other risk factors for EC in premenopausal 
women include obesity, hypertension, nulliparity, impaired glucose 

intolerance, polycystic ovary syndrome (PCOS), menstrual irregularities, 
and a history of infertility.4 Obesity increases the release of estrogen 
from adipose tissue in premenopausal women, significantly increasing 
the risk of EC. The risk of AK cancer increases three-fold in women who 
exceed normal body weight by 9-23 kg and ten-fold in women with an 
excess of 23 kg over the normal body weight.5

Young age, histologic endometrioid type grade 1 or 2, and low stage are 
good prognostic factors for EC.6 Premenopausal EC is associated with 
5-year survival rates of over 95% and good prognoses in premenopausal 
patients.7 The standard treatment for EC is hysterectomy, bilateral 
salpingo-oophorectomy, possible lymphadenectomy, and omentectomy. 
Endometrioid endometrial carcinoma (EEC) accounts for 70% to 80% of 
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BACKGROUND/AIMS: To evaluate the clinocopathological characteristics, treatment, and survival of premenopausal women with endometrial 
cancer (EC). 

MATERIALS AND METHODS: The study sample retrospectively included 107 women under 50 years of age who had undergone surgical treatment 
for EC at a single centre.

RESULTS: We identified 107 premenopausal women with EC. Their median age was 46 (range: 34-49) years, and their mean body mass index 
was 33 (range: 19-65) kg/m2. Fifty-nine women (55.1%) were nulliparous and 22 women (20.5%) reported a history of polycystic ovary syndrome. 
There were ninety-one (85%) young women (premenopausal) having <50% myometrial invasion (MI), sixteen women (15%) having ≥50 MI and 
ninety women (84.2%) with grade 1 or 2 endometrioid histology, and seventeen women (15.8%) with grade 3 endometrioid histology. Ninety-five 
(88.8%) women had stage 1-2 disease (1-2 early disease) and 12 (11.2%) women had stage 3-4 (advanced-stage) disease.

CONCLUSION: <50% MI, grade 1-2 and early stage (stage 1-2) endometrioid type EC were more common in young premenopausal patients. 
Additionally, most of the patients were obese and nulliparous in this age group.
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all ECs.8 Few published studies have investigated those patients with 
premenopausal EEC, and most such studies have had small sample 
sizes. We aimed to assess the clinical, pathologic, and prognostic factors 
associated with EEC in premenopausal patients aged <50 years.

MATERIALS AND METHODS

The records of those patients who had undergone treatment for EC in 
the gynecologic oncology clinic of the University of Health Sciences 
City Hospital between January, 2007 and January, 2018 were evaluated 
retrospectively. Ethics committee approval was obtained from Ankara 
Zekai Tahir Burak Training and Research Hospital Non-Interventional 
Clinical Research Ethics Committee under the Declaration of Helsinki 
(approval number: 2018/20). Written informed consent for the use of 
medical information for investigative intent was obtained. Clinical 
information was obtained from our institution’s electronic medical 
records. This study’s sample included a total of 107 women under 
50 years of age with EC who had undergone surgical treatment for 
endometrioid-type EC (EEC) according to their final pathology reports. 
We excluded those patients older than 50 years with endometrioid-type 
EC, those with non-endometrioid-type EC, and those with the presence 
of synchronous malignancies according to their final pathology reports. 
Women under 50 years of age with a follicle-stimulating hormone (FSH) 
levels <30 IU/L and/or an irregular menstrual cycle were considered 
premenopausal and included in this study. Women who had not 
had menstrual bleeding within 6 months to 1 year and whose serum 
FSH levels were >30 IU/L were considered menopausal and were 
excluded from this study.9 Additionally, those receiving neoadjuvant 
chemotherapy or primary radiation therapy and those with incomplete 
medical records were excluded. The following data were collected 
retrospectively from the files and electronic data of the patients in this 
study: age, date of operation, International Federation of Gynaecology 
and Obstetrics (FIGO) stage, menopausal status, preoperative cancer 
antigen (CA125) levels, lymphovascular space invasion (LVSI) status, type 
of surgical treatment, lymphadenectomy status, presence of recurrence 
(loco-regional, retroperitoneal, distant), adjuvant treatment received 
(radiotherapy, chemotherapy, and chemo-radiotherapy), brachytherapy 
history, time to recurrence, survival status, and follow-up period until 
January, 2018. Prior to 2014, all patients diagnosed with EC underwent 
staging surgery, which included hysterectomy, bilateral salpingo-
oophorectomy, and systematic retroperitoneal (pelvic and para-aortic) 
lymphadenectomy. Starting in 2014, retroperitoneal lymphadenectomy 
was performed according to the results of intraoperative frozen section 
analysis for those women who met the Mayo Clinic Criteria.10 LVSI is 
defined as the presence of tumour cells within the lymphatics or 
capillaries.11 We followed up the patients every 3 months for the first 
2 years, twice a year for the next 3 years, and once a year for the next 
5 years. Pelvic examinations were performed at each outpatient visit. 
Disease-free survival (DFS) was defined as the time interval between 
surgery and the first recurrence of EC. Overall survival (OS) was defined 
as the time from surgery to death or the last outpatient visit. 

Statistical Analysis

Cox regression analysis was used to identify independent prognostic 
factors for DFS and OS. The Kaplan-Meier method was used for survival 
analysis. A p-value <0.05 was accepted as being statistically significant. 
Statistical calculations were performed using SPSS for Windows, version 
11.5 (SPSS Inc., Chicago, IL, USA).

RESULTS

We identified 107 women according to the inclusion criteria. Their 
median age was 46 (range: 34-49) years. Their median follow-up 
duration was 58.0 (range: 12-144) months. The patient demographic 
and clinicopathological characteristics are summarized in Table 1. Their 
mean body mass index (BMI) was 33 (range: 19-65) kg/m2; 57% of the 
patients had a BMI ≥30 kg/m2. Fifty-nine women (55.1%) were nulliparous. 
Thirty (35.5%) had a history of irregular menstrual cycles. Twenty-two 
women (20.5%) reported a history of PCOS. Twenty-three women (21.4%) 
had diabetes, and twenty-one women (19.6%) had hypertension. Their 
FIGO stages are presented in Table 1. Histologic grades 1, 2, and 3 of the 
disease were reported in 74 (69.2%), 16 (15%), and 17 (15.8%) patients, 
respectively. Ninety-one women (85%) had <50 myometrial invasion 
(MI), and sixteen women (15%) had ≥50 MI. Ninety-five (88.8%) women 
had stage 1-2 disease (1-2 early disease) and 12 (11.2%) women had stage 
3-4 (advanced-stage) disease. There were 29 patients (27.1%) with EC who 
had undergone total hysterectomy ± bilateral salpingo-oophorectomy 
only. Lymphadenectomy was performed in 78 patients (72.9%). Eighty-
seven patients (81.3%) did not receive adjuvant treatment. Twenty 
patients (14.9%) received postoperative adjuvant therapy, eight patients 
(7.2%) received chemo-radiotherapy, and four patients (3.6%) received 
only chemotherapy. In the entire cohort, the 5-year DFS and OS rates 
were 96.4% and 98.2%, respectively. Results of the univariate analysis 
results for the demographic and clinic-pathological characteristics 
associated with DFS are presented in Table 2. Univariate analysis 
revealed that DFS was significantly lower among those patients with 
stage 3-4 disease (p<0.001), grade 2-3 histology (p<0.001), and those 
with the presence of LVSI (p=0.002) and lymph node metastasis 
(p<0.001) (Table 2). Univariate analysis revealed that OS was significantly 
lower among those patients with stage 3-4 disease (p=0.004), grade 2-3 
histology (p=0.007), and those with the presence of LVSI (p=0.018) and 
lymph node metastasis (p<0.001). The multivariate analysis revealed 
no independent predictors for prolonged DFS or OS.

DISCUSSION

EC is usually diagnosed in postmenopausal women, but there is a 
significant proportion of ECs diagnosed in premenopausal women 
younger than 50 years of age. Premenopausal EC may be difficult to 
diagnose because irregular vaginal bleeding can frequently be as a 
result of menstrual irregularities and hormonal disorders.11 Age is in 
important prognostic factor in EC patients. Young patients with EC 
have more favourable prognoses than older patients. For this reason, 
it is important to diagnose and treat the premenopausal EC age group. 
In this study, we evaluated patients under 50 years of age with EC at 
a single centre over a period of 12 years. The major findings of our 
study included that premenopausal EC is associated with better 
clinicopathological prognostic characteristics, including earlier stages, 
lower tumour grades, less MI, and the absence of LVSI and lymph node 
involvement. Recent studies have shown that patient age, advanced FIGO 
stage, high grade, deep MI, the presence of cervical stromal invasion, 
and the presence of LVSI increase the risk of extrauterine disease 
and nodal metastases and that these factors are associated with poor 
prognosis.12-14 Benedetti Panici et al.15 demonstrated that older age was 
a significant poor prognostic factor for OS and cancer-specific survival. 
The authors showed that being aged ≥65 years among EC patients was a 
poor prognostic factor, associated with their tumour grade and tumour 
stage, in terms of OS (5-year OS 92.1% for patients <65 years old vs. 
78.4% for patients ≥65 years old). Premenopausal patients had better 
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prognoses in the presence of early stage and less MI. EC tends to have 
prognostically favourable histologic types, such as well-differentiated 
endometrioid type endometrial adenocarcinoma.16,17 Lau et al.18 
found that perimenopausal EC patients had low-risk features, such 
as low-grade tumours, lymph node status, less MI, and endometrioid 
histology. Previous studies have revealed good prognostic features for 
ECs in the perimenopausal age group such as early stage, low grade, 
endometrioid histology, and less depth of MI.4,19 We found that low-
risk features, such as early-stage disease, less MI, and lower grade were 
more common in premenopausal patients with EC.

The PORTEC-1 study showed that patient age, histological grade, 
and deep MI were poor prognostic factors in terms of the recurrence 
and outlook for early-stage EC. They found a three-fold higher rate 
of recurrence among those patients aged ≥60 years.12 Similarly, the 
Gynaecological Oncology Group-99 study found that age-related 
prognosis was worse in the older age group.10 In our study, similar 
to postmenopausal status, the presence of lymph node metastasis, 
advanced stage, tumour size >2 cm, LVSI, and grade 2-3 differentiation 
were significantly associated with both shorter DFS and OS among 
premenopausal patients with EC.

Type 1 tumours are more common and are specifically more 
common during the premenopausal period. They are associated with 
clinical conditions which cause increased estrogen levels, as well as 
endometrioid-type EC with a better prognosis.19 Type 2 ECs, on the other 
hand, are generally more aggressive, of the serous papillary or clear 
cell EC types, and are relatively rare in the postmenopausal period.20

According to the literature, the rate of early-stage (stage 1-2) EC is about 
84.2-91% during the premenopausal period.15,16 In our study, the rate 
of early-stage disease (stage 1-2) was 88.8%, which is similar to the 
findings of previous reports. Biler et al.21 reported that high grade EC 
in younger patients had worse prognosis. Our study found that high-
grade EC was associated with shorter DFS and OS.

Ayhan et al.22 revealed that LVSI is an independent predictor of 
both OS and DFS among low-risk EC patients. The 5-year OS rate for 
those patients who had EC without LVSI was significantly higher than 
that of those patients who were LVSI-positive EC (98.5% vs. 88.2%, 
respectively).22 In our study, only 15% of premenopausal patients with 
EC had LVSI. The overall 5-year DFS and 5-year OS rates were 97.3% and 
98.8% among the LVSI-negative patients, respectively.

Obesity is strongly associated with the development of EC in the 
premenopausal age.5 Recent studies have reported that estrogen, 
insulin levels, adipokines, growth factors, and many interrelated 
inflammatory factors may explain the link between obesity and 
increased EC risk.23 A recent meta-analysis found a strong association 
between obesity and EC. Furthermore, a 5 kg/m2 increase in BMI was 
significantly associated with higher EC risk. Notably, the obesity rate 
(57%) was high in our study.24

Previous studies reported that EC is more frequently associated 
with nulliparity, diabetes and hypertension in the premenopausal 
age group.25,26 We saw similar outcomes among those women in the 
premenopausal age with EC; 55.1% were nulliparous, 21.4% had 
diabetes, and 19.6% had hypertension. This may be due to the high 
prevalence of obesity in those patients with EC in the premenopausal 
age group.

Table 1. The demographic and clinicopathological characteristics of all 
patients (n=107)

Characteristics Values, n (%)

Age (years), median 46 (34-50)

BMI 33 (19-65)

Baseline serum Ca125 (IU/mL) 28 (2-1,100)

Surgical treatment

TAH + BSO 29/107 (27.1%)

TAH + BSO + staging 78/107 (72.9%)

Grade

1 74/107 (69.2%)

2 16/107 (15 %)

3 17/107 (15.8 %)

Depth myometrial invasion, (n %)

<%50 91/107 (85%)

≥%50 16/107 (15%)

Primary tumour diameter (cm), median 3 (0.1-8)

Peritoneal cytology, (n %)

Positive 5/107 (4.7%)

Negative 102/107 (95.3%)

Cervical stromal invasion

Yes 10/107 (93%)

No 97/107 (99.6%)

Adnexal involvement

Yes 8/107 (7.5%)

No 99/107 (92.5%)

Number of LNs removed 45 (0-96)

Pelvic 31 (0-61)

Paraaortic 14 (0-40)

Stage

1A 83/107 (77.6%)

1B 5/107 (4.7%)

2 7/107 (6.5%)

3A 3/107 (2.8%)

3B -

3C 4/107 (3.7%)

4 5/107 (4.7%)

No additional treatment 87107 (81.3%)

Adjuvant treatment

Brachytherapy only 6/107 (6.1%)

EBRT 1/107 (0.9%)

EBRT + brachytherapy 1/107 (0.9%)

Chemo-radiation 8/107 (7.2%)

Chemotherapy only 4/107 (3.6%)

Recurrence rates 5/107 (4.6%)

Status

Alive 104/107

Died 3/107

Median follow-up time (months) 32 (3-68)

LN: Lymph node, LVSI: Lympho vascular space invasion, EBRT: External beam 
radiotherapy, TAH: Total abdominal hysterectomy + bilateral salpingo ooferectomy
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Study Limitations

The main limitations of our study were its retrospective, single-centre 
design and its small sample size. Additionally, histopathological re-
evaluation could not be performed. Despite these limitations, our study 
involved long-term follow-ups, and we believe that it is an important 
contribution to the literature in this field.

CONCLUSION

EC is uncommon in premenopausal patients, and it is usually early-
stage, and it involves well-differentiated tumours. This age group has 
more favourable prognosis than elderly patients. In our study, obesity, 
diabetes, and hypertension rates were high, and EC risk could be 
reduced by changing dietary habits and lifestyles.

MAIN POINTS

•	 Obesity is associated with the development with EC in the 

premenopausal age.

•	 EC is uncommon in premenopausal patients and young patients.

•	 The absence of LVSI is a good prognostic indicator in premenopausal 
EC patients.
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Table 2. Univariate analyses for disease free survival and overall survival in women <50 years with endometroid type endometrial carcinoma

5 years (DFS) Univariate, (p)  5 years (OS) Univariate, (p)

Grade

1 100%
<0.001

100%
0.007

2-3 82% 89.4%

Stage

1-2 97.8%
<0.001

98.8%
0.004

3-4 62.5% 82.5%

Myometrial invasion

<50% 98.8%
<0.001

98.8%
0.016

>50% 67.7% 86.5%

Tumour size 

<3 cm 98.2%
0.107

100%
0.056

>3 cm 90.3% 93%

Peritoneal cytology

Positive  -
0.056

80%
0.017

Negative 95.5% 97.7%

LVSI

Yes 81.3%
0.002

87.1%
0.018

No 97.2% 98.8%

CS involvement

Yes 65.5%
<0.001

81.8%
0.002

No 97.8% 98.8%

CA-125 (IU/mL)

<35 97.8%
<0.001

98.9%
0.001

≥35 65.5% 80%

LN involvement

Yes -
<0.001

60%
<0.001

No 97.3% 98.6%

Adnexal involvement

Yes 87.3%
0.253

87.5%
0.097

No 95.3% 97.7%

DFS: Disease free survival, OS: Overall survival, LN: Lymph-node, LVSI: Lympho vascular space invasion, CC: Cervical stromal
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INTRODUCTION 

About one-third of non-Hodgkin lymphomas (NHL) develop from 
tissues other than the lymph nodes. These cases are called extranodal 
lymphoma (ENL). ENL is still a confusing issue, especially in cases 
where both nodal and extranodal diseases coexist. Primary nodal 
disseminated disease may have secondary extranodal spread, as well 
as primary ENL may tend to spread.1,2 Thus, the rates in studies are 

more variable compared with nodal lymphomas. In the literature, it 

was shown that the ENL rate can vary between 20% and 34% depending 

on the selection of different criteria.3 

The gastrointestinal (GI) tract is the most common site for ENLs. 

Different criteria have been proposed in the past by various authors 

to categorize primary gastrointestinal lymphoma (PGIL). Recently, it 
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BACKGROUND/AIMS: Primary gastrointestinal follicular lymphomas (PGIFL) are very rare among gastrointestinal non-Hodgkin lymphomas. In 
this study, we retrospectively examined the clinicopathological features of PGIFL and nodal follicular lymphoma with secondary gastrointestinal 
involvement (SGIFL) and to draw attention to these rare cases.

MATERIALS AND METHODS: Slides and blocks from cases of gastrointestinal follicular lymphoma (GIFL) between the years of 2006-2022 were 
obtained from the pathology archive. Pathology reports, demographic and clinical data, and endoscopic, and other imaging findings were 
accessed retrospectively from electronic records.

RESULTS: Eighteen of 31 GIFL cases were PGIFL, and 12 of them were SGIFL. In a case, detailed data could not be obtained. The female/male 
ratio was equal to PGIFL and SGIFL. The median age of PGIFL was 60, which is slightly higher than that of SGIFL. The most common endoscopic 
finding was polyp (61.1%) in PGIFL, and mass (50%) in SGIFL. Duodenum localization was 44.4% in PGIFL and 33.3% in SGIFL. Multiple lesions 
were detected 27.7% in PGIFL and 16.7% in SGIFL. 77.7% of PGIFL cases were stage I and low grade. Only one of the low-grade PGIFL cases was 
stage IV. Follicular dendritic cells (FDC) were pushed to the periphery in 72.2% of PGIFL, whereas this rate was 8.3% in SGIFL. CD20, CD10, bcl6, 
and bcl2 were positive and CD5, CD3, cyclin D1 were negative in all cases.

CONCLUSION: PGIFL cases are often localized in the duodenum, usually low grade, and extremely rare. Microscopically, the only difference 
between PGIFL and SGIFL is the pattern of the FDC.
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is widely accepted that cases with a clinically dominant extranodal 
component, no peripheral nodal component or minor involvement are 
considered as extranodal.2 The Lugano system is widely used in staging 
(Table 1).4

Primary gastrointestinal follicular lymphoma (PGIFL) cases are extremely 
rare and are usually detected incidentally. It has been increasing 
recently because of the widespread usage of capsule and double-
balloon endoscopy methods that make multiple biopsies possible.5,6 
PGIFL accounts for 1-13% of PGIL.1,6-9

PGIFL was accepted as a variant of follicular lymphoma (FL) in the 2008 
version of the World Health Organization (WHO).10 In the 2017 WHO 
classification, it was named duodenal -type follicular lymphoma (D-
FL) and defined as a new entity with different clinical and pathological 
features compared with systemic FL.11 In the 2022 update, the 5th version 
of WHO and ICC, it remains an entity of classical FL.12,13 In the following 
sections of this article, PGIFL will be referred to as D-FL in accordance 
with the new terminology.

D-FL is more common in middle -aged adults. The median age is 56, 
and the age ranging is between 26-81.1 While some case series of D-FL 
showed mild female predominance,7,14,15 an equal gender distribution 
was observed in other case series.6,16-20 

Although D-FL can develop from any area of the GI, its localization is the 
duodenum (especially the 2nd part), ileum, and colon, respectively. The 
most common endoscopic findings are multiple noduls, small polypoid 
lesions, white granular appearance, mucosal irregularity, erythema, 
ulceration, increase in wall thickness, and ulcerovegetative mass.1,6,21,22

Multiple lesions are detected in rates between 15% and 46.2%.1,5-7,15-

17,23-25 Furthermore, it has been shown that 85% of D-FL cases have 
simultaneous jejunal or ileal lesions detected by capsule or double 
balloon enteroscopy.19,26

Although abdominal pain may be prominent in some series,15 the 
disease is often asymptomatic and detected incidentally.1,6,21 In the 
Yamamato et al.1 study, they examined 150 previously reported 
cases, noted 43.3% of the patients were asymptomaticand 28.7% with 
abdominal pain. In a multicenter study by Takata et al.26 in Japan in 
which they summarized 125 patients with PGIFL, it was reported 76.8% 
of the cases were asymptomatic, and abdominal pain was 8%.

D-FL, morphologically similar to nodal FL, shows predominance 
of small-medium -sized cells (centrocytes) with narrow cytoplasm, 
indented nuclei, and no nucleoli. It contains medium- large sized 
cells (centroblasts) with 2-3 nucleoli with few visible cytoplasm, round 
nuclei, and vesicular chromatin. Neoplastic lymphoid follicles involve 
the mucosa and may spread to the muscularis mucosa and submucosa. 

Most of the lesions are low grade.1,7,16,19,25 It is phenotypically CD20, 
CD10, bcl6, bcl2 positive, and CD5, CD23, CD43 negative.1,6,11,15,20

While the follicular dendritic cells (FDC) are pushed to the periphery 
in D-FL, FDC is observed scattered within the lesion in nodal follicular 
lymphoma with secondary gastrointestinal involvement (SGIFL).7,11,19,27

Our study analyzes the clinicopathological and endoscopic features of 
D-FL and SGIFL according to the WHO classification retrospectively.

MATERIALS AND METHODS

All NHL cases in the electronic archive were scanned retrospectively 
in our department between 2006 and 2022. In 919 FL cases detected 
among NHLs, 31 cases were diagnosed with GIFL. Demographic, clinical 
information, biopsy methods, and radiological (endoscopic and other 
imaging) results of these cases were obtained from electronic records. 
Macroscopic and microscopic features were recorded from the pathology 
reports. Pathology reports of bone marrow biopsies were also obtained.

For all biopsies, staining with hematoxylin & eosin and additional 
immunohistochemical (IHC) methods were prepared in our department 
from routinely processed formalin-fixed paraffin blocks in standard 
procedure. Antibodies used in IHC were CD20 [Scytek (L26)], CD3 
antibody [Scytek (polyclonal)], CD5 [Scytek (4C7)], CD10 ([Biocare (56C6)], 
bcl6 [Biocare Medical (PF16)], bcl2 [Scytek (12 4)], CD21 [Cellmarque 
(2G9)], CD23 [Scytek (MHM6)], Cyclin D1 [Biocare Medical (RBT14)], Ki-67 
[Dako (MIB-1)].

The localization of FL, depth of tumoral infiltration, the presence of 
lymphoepithelial lesions, background reactive inflammatory cells, a 
pattern of neoplasm (follicular, diffuse), number of centroblasts (0-5/
HPF 6-15/HPF, >15/HPF) and grade (1, 2 and 3) were evaluated. All 
cases were reevaluated by two hematopathologists regarding their 
microscopic features, especially FDC patterns, according to the current 
WHO classification.11-13

In case of more than one lesion, they were classified as multiple. 
Patients with prominent nodal lesions and systemic disseminated at 
the time of diagnosis or before, were accepted as SGIFL. Staging was 
performed according to the Lugano classification.4

The study was approved by the Ethics Committee of Acıbadem Mehmet 
Ali Aydınlar University (approval number: 2022-19/14, date: 09.12. 
2022). An informed consent form was not required for this study as this 
study is made from archive materials.

Statistical Analysis

Descriptive statistics were performed. Quantitative variables were 
described as median, and qualitative variables were described as 
percentage of each modality.

Table 1. Lugano staging system for gastrointestinal lymphomas4

Stage I The tumor is confined to the GI without serosal involvement. Single primary site or multiple, non contagious lesions

Stage I-1  

Stage II-2 

Nodal involvement;

-local (paragastric in cases of gastric lymphoma and para-intestinal for intestinal lymphoma)

-distant (paraaortic, paracaval, pelvic, inguinal)

Stage IIE Penetration of the serosa to involve adjacent organs or tissuesand peritonitis

Stage IV Disseminated extranodal involvement, or a GI lesion with supradiaphragmatic nodal involvement

GI: Gastrointestinal tract.
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RESULTS

A total of 5974 NHLs were diagnosed between 2006 and 2022, 405 
(6.8%) of which were located in the GI. Thirty-one of them were GIFL. 
18 (58.1%) of 31 GIFL was D-FL, and 12 (38.7%) of them were SGIFL. 
One case, providing insufficient data, is excluded from the study. D-FL 
constituted 0.3% of all NHL diagnosed in this period and 4.4% of NHL 
observed in the entire GI. A total of 919 FLs were detected during this 
period, of which D-FL constituted 1.9%.

The clinicopathological features of D-FL and SGIFL cases are 
summarized in Table 2, 3. The most common endoscopic and 
radiological findings were polyp with a rate of 61.1% in D-FL (Figure 1), 
and a mass with a rate of 50% in SGIFL. Polyposis was observed only in 
2 (5.6%) D-FL cases located in the duodenum and gall bladder. The most 
common symptom was abdominal pain with 33.3% in D-FL and 58.3% 

in SGIFL. The most common site of the lesion was the duodenum in 
both groups, with rates of 44.4% in D-FL and 33.3% in SGIFL. 

The immunophenotype of neoplastic cells was CD20, CD10, bcl6, bcl2 
positive and CD5, CD3 and cyclin D1 negative in all D-FL and SGIFL. 
The Ki-67 proliferation index was between <5-30% in low grade cases 
and 60-85% in high grade and diffuse large B-cell lymphoma (DLBCL) 
transformation cases in both groups (Figure 2).

In 13 (72.2%) D-FLs, FDC was pushed to the peripher; all cases were low 
grade. In 1 (5.6%) case, FDC was scattered within the lesion, was high 
grade. In 4 (22.2%) cases, it was observed both as scattered within the 
lesion and pushed to the periphery (mixed pattern). Of which, 2 were 
low, 1 was high grade, and DLBCL transformation was observed in 1 
(Table 3, Figure 3). 

Table 2. Comparison of the clinical features of D-FL and SGIFL cases

Clinical features D-FL SGIFL

Number of cases 18 12

Gender

Female 9 (50%) 6 (50%)

Male 9 (50%) 6 (50%)

Female/male 1/1 1/1

Mean age 56.6 53.4

Median age 60 51

Age distribution (range) 29-73 38-78

Symptom

Abdominal pain  6 (33.3%) 7 (58.3%) 

Nausea vomiting 4 (22.2%) 1 (8.3%) 

B symptoms and weight loss 1 (5.6%) 2 (16.7%)

Anemia 3 (16.7%) 5 (41.6%)

GI bleeding 1 (5.6%) -

Asymptomatic 3 (16.7%) 2 (16.7%) 

Place of lesion

Duodenum 8 (44.4%) 4 (33.3%)

Stomach  - 3 (25%) (2 corpus ,1 corpus & antrum)

Jejunum - -

Ileum 3 (16.7%) 3 (25%)

Ileocecal 1 (5.6%) -

Colon 1 (5.6%) 1 (8.3%)

Gall bladder 1 (5.6%) -

Multiple lesion 5 (27.7%) 3 (16.7%)

Duodenum and ileum 1 -

Ileum - 1 (8.3%)

Ileum & jejunum 1 -

Ileum & large intestine 2 1 (8.3%)

Gall bladder 1 -

Stomach (corpus & antrum) - 1 (8.3%)

- Endoscopic biopsy 14 (77.7%) 8 (66.6%)

- Right hemicolectomy after colonoscopy 1 (5.6%) 1 (8.3%)

- Partial small bowel resection 1 (5.6%) -

- Partial small and large bowel resection 1 (5.6%) 3 (25%)

- Cholecystectomy 1 (5.6%) -
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Table 2. Continued

Clinical features D-FL SGIFL

Endoscopic finding

Polyp 11 (61.1%) 1 (8.3%)

Polyposis 2 (11.1%) -

Nodule 1 (5.6%) 1 (8.3%)

Ulcer 2 (11.1%) 1 (8.3%)

Mass     1 (5.6%) 6 (50%)

Lymphangiectatic/infiltrating area 2 (11.1%) -

Duodenal stenosis - 1 (8.3%)

Wall thickening  - 2 (16.7%)

Paraaortic LAP/involvement - 3 (25%)

Regional LAP/involvement 3 (16.7%) 5 (41.6%)

Distant LAP/involvement - 12 (100%)

Bone marrow involvement 1 (5.6%) 3 (25%)

Liver and/or spleen involvement - 3 (25%)

Other organs (breast, kidney, lung, pancreas) 3 (25%)

Stage

I 14 (77.7%) -

II (II1, II2, IIE) 3 (16.7%) (2II-1,1 II-2) -

III - -

IV 1 (5.6%) 12 (100%)

GI: Gastrointestinal tract, D-FL: Duodenal follicular lymphoma, SGIFL: Nodal follicular lymphoma with secondary GI involvement, LAP: Lymphadenopathy.

Table 3. Comparison of the pathological features of D-FL and SGIFL cases

Pathological features D-FL SGIFL

Number of cases 18 12

Follicular dendritic cell network

- pushed to the periphery 13 (72.2%) (all of them low grade) 1 (8.3%) (low grade) 

- Scattered within the lesion 1 (5.6%) (high grade) 6 (50%) (3 low grade,

               1 high grade,

               2 DBBHL transformation)

- Mixed pattern (both scattered and pushed to 
the periphery) 

4 (22.2%) (2 low grade, 

                  1 high grade

                  1 DBBHL transformation)

5 (41.7%) (2 low grade

                  1 high grade

                  2 DBBHL transformation)

Histological grade

Grade I 6 (33.3%) 2 (16.7%)

Grade II  1 (5.6%) -

Grade 1-2 8 (44.4%) 4 (33.3%)

Grade IIIA ve IIIB 1 (5.6%) 2 (16.7%)

DBBHL transfromation 2 (11.1%) 4 (33.3%)

Ki67 proliferation index It varies between <5% and 80% It varies between <5% and 85%

Low (<5% to 30%) 15 (83.3%) 6 (50%)

High (60% to 85%) 3 (16.7%)  6 (50%)

Ulcer

Existent 3 (16.7%) (all of them low grade)

3 (%25) (1 low grade

               1 high grade

               1 DBBHL transformation)

Absent

15 (83.3%) (1 high grade

                    1 DBBHL transformation

                    12 low grade)

9 (75%) (5 low grade

               1 high grade

               3 DBBHL transformation)
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FDC was pushed to the periphery in only 1 case (8.3%) of SGIFL, was 
low grade. In 6 cases (50%) that FDC was scattered within the lesion, 
3 were low and 1 was high grade and DLBCL transformation was 
observed in 1. In 5 (41.7%) cases, mixed pattern was observed, of 
which 2 were low, 1 was high grade, 2 showed DLBCL transformation 
(Table 3, Figure 3).

DISCUSSION

The GI is the most common site for ENL and is frequently involved 
secondary to advanced -stage nodal NHL. PGIL is usually defined 
as a disease confined to the GI and regional lymph nodes, and this 
is usually true in cases of D-FL. Because D-FL is usually a localized 
disease.1,6,7,15,16,19,21,24,25,27

D-FL is very rare and has been increasing recently because of the 
widespread use of capsule endoscopy and double balloon endoscopy, 
and multiple biopsies taken.5,6 D-FL accounts for 1-13%1,6-9 of PGIL. In 
our study, there were 405 NHL cases located in the GI between 2006 
and 2022, and a total of 31 cases were GIFL, 18 (58.1%) of which were 
evaluated as D-FL and 12 (38.7%) as SGIFL. In the current study, D-FL 
constitutes 4.4% of NHL observed in the GI.

D-FL is more common in middle-aged adults, similar to nodal FL. 
The median age was reported in the literature as between 56 and 
62 years, while in our study it was 60.1,6,8,15,19,26 In our D-FL cases, the 
median age was slightly higher compared with SGIFL (median age 51), 
similar to the studies of Masih et al.27.

The female/male ratio was equal in our PGIFL and SGIFL cases. While 
D-FL was reported to show mild female dominance in some series7,14,15 
it was showed an equal gender distribution6,16-20,27 in some, as in our 
current study.

Although D-FL can develop from any area of the GI, the rank of 
frequency is the duodenum (especially the 2nd part), ileum, and 
colon.1,6,7,15,21,22,27 In our study, in accordance with the literature, the 
most common region was the duodenum in both groups with rates 
of 44.4% in D-FL and 33.3% in SGIFL. In D-FL, the other regions of 
frequency were ileum (16.7%), colon (5.6%), ileocecal region (5.6%), 
and gall bladder (5.6%), respectively, with rates of 25% stomach, 25% 
ileum, 8.3% colon in SGFIL.

While gastric location was not observed among our D-FL, all of our 
present 25% gastric localized cases were SGIFL. In a previous study, 
gastric localization was not observed among D-FL, whereas this rate 
was 12.5% for SGFIL.27 The incidence of D-FL in the stomach has been 
reported as 4.2%6 and 2.6%7 in the literature.

The primary FL of the gall bladder is exceedingly rare. The age range 
reported is between 48-75 years and is usually low grade.27-32 While most 
of them are female,27-31 there are few males.30,32 Multiple polyps were 
observed in a few reported.30,32 Our low -grade case of FL located in the 
gallbladder was a 79 year old male.

Multiple lesions have been reported with a rate of 15 to 46.2%.1,5-7,16,17,23-

25,27 In the literature, the rate reaches 60%.15 Jejunal or ileal lesions 
detected by capsule or double balloon enteroscopy in D-FL have been 
shown.19,26 Multiple lesions were detected in 5 (27.7%) of our D-FL cases. 
In our multiple lesions, one was located in the duodenum and ileum, 
one in the ileum and jejunum, gall bladder, and the others in the ileum, 
large intestine.

The most common endoscopic findings are multiple nodul, small 
polypoid lesions in the descending part of the duodenum, white granular 
appearance, mucosal irregularity or erythema, ulceration, increase in 
wall thickness, and ulcerovegetative mass.1,6,15,21,22,27 In accordance with 

Table 3. Continued

Pathological features D-FL SGIFL

Necrosis

Existent 1 (5.6%) (DBBHL transformation) 1 (8.3%) (DBBHL transformation)

Absent 17 (94.4%) 11 (91.7%)

Inflammatory cells on the background

Existent 1 (5.6%) (there is also ulceration on the surface)
4 (33.3%) (1 with surface ulceration, 1 with candida 
hyphae) 

Absent 17 (94.4%) 8 (66.7%)

LEL - -

Pattern

Follicular 14 (77.8%) 8 (66.7%)

Follicular & diffuse 4 (22.2%) 4 (33.3%)

IHK

CD20 (+) 18 (100%) 12 (100%)

CD 10 (+) 18 (100%) 12 (100%)

bcl6 (+) 18 (100%) 12 (100%)

bcl2 (+) 18 (100%) 12 (100%)

CD 5 (-) 18 (100%) 12 (100%)

CD3 (-) 18 (100%) 12 (100%)

cycD1 (-) 18 (100%) 12 (100%)

GI: Gastrointestinal tract, D-FL: Dudenal follicular lymphoma, SGIFL: Nodal follicular lymphoma with secondary GI involvement, LAP: Lymphadenopathy, LEL: Lymphoepithelial lesion IHC: 
Immunohistochemistry.
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the literature, the most common endoscopic and radiological finding 
was polyp with a rate of 61.1% in D-FL, while in SGIFL a mass with a rate 
of 50%. Polyposis was observed only in 2 (5.6%) D-FL cases located in the 
duodenum and gall bladder. 

Abdominal pain has been reported at a rate of 48-80% in studies.15,27 In 
our series, the most common symptom was abdominal pain, with a rate 
of 33.3% in PGIFL cases and 58.3% in SGIFL cases.

The rate of asymptomatic and incidental detection has been reported 
as between 43.3% and 76.8%.1,6,26 Masih et al.27 reported the rate of 

asymptomatic in D-FL as 16.6% and in SGIFL as 12.5%. In our study, the 
rate of asymptomatic was 16.7% in both D-FL and SGIFL. The high rate 
observed in the study of Takata et al.26 may be due to the high rate of 
endoscopy for screening asymptomatic cases in Japan.

83.3% of our D-FL cases were low grade, this rate was reported as 80-
100% in the literature.1,6,7,15,16,19,20,25,27 50% of our SGIFL cases were low 
grade. In our study, high-grade lesions was 5.6% in D-FL and 16.7% in 
SGIFL, and this rate was reported as 4.3% in D-FL and 20% in nodal FL.1 

The transformation to DLBCL is uncommon, with a rate of 9.6% from 
D-FL to DLBCL in the literature.6 In our study, transformation to DLBCL 
was observed with a rate of 11.1% in D-FL and 33.3% in SGIFL.

Phenotypically, all of our D-FL and SGIFL cases were CD20, CD10, bcl6, 
bcl2 positive, and CD5, CD23, and CD43 negative, in accordance with 
the literature.1,6,10,11,15,20

While FDC has been pushed to the periphery in D-FL, it has been 
observed scattered within the lesion in SGIFL and nodal FL.7,11,19,27 In 
studies, the rate of FDC pushing to the periphery in D-FL was reported 
as 62% and 100%, respectively, and all of them were low grade.19,27 
Masih et al.27 also did not observe this pattern in any of the SGIFL, 
whereas Misdraji et al.7 reported that FDC was pushed to the periphery 
in 30.8% of the cases, the presence of a scattered pattern in 23.1%, 
and a mixed pattern in 30.8%. In 13 (72.2%) of our D-FL cases, FDC was 
pushed to the periphery, and all cases were low-grade in accordance 
with the literature. In 1 (5.6%) case, FDC was scattered within the lesion 
and this case was high grade. In 4 (22.2%) cases, a mixed pattern was 
observed, of which 2 were low, 1 was high grade, 2 showed DLBCL 
transformation. In 6 (50%) of our SGIFL cases, the FDC was scattered 
within the lesion. 3 of these were low grade and 1 was high grade and 
2 showed DLBCL transformation. In 5 (41.7%) cases, a mixed pattern 
was observed, of which 2 were low, 1 was high grade, 2 showed DLBCL 

Figure 1. Polypoid lesion in the duodenum in a case with follicular 
lymphoma.

Figure 2. Follicular lymphoma in the duodenum. Presence of 
neoplastic lymphoid follicles, which are composed of centrocytes 
with small, narrow cytoplasm and irregular nuclear membrane in 
the small intestinal mucosa at low magnification (hematoxylin & 
eosin, x200); CD20 positivity (x200); CD5 negativity (x200); CD10 
positivity (x200); bcl6 positivity (x200); bcl2 positivity (x200); weak 
follicular dendritic cells in the periphery of the neoplastic follicle 
with CD21 (x200); low proliferative activity observed in neoplasm 
with ki 67 (x200).

Figure 3. (a) Weak follicular dendritic cell network observed in the 
periphery of the neoplastic follicle with CD21 in D-FL case (x200); 
(b) Follicular dendritic cells, which is observed scattered in the 
neoplastic follicle with CD21 in a case of SGIFL (x200).

SGIFL: Nodal follicular lymphoma with secondary gastrointestinal 
involvement.
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transformation. Only 1 (10%) FDC was pushed to the periphery and it 
was low grade.

D-FL cases are neoplasms progressing very slowly and tend to remain 
regional, mostly in the early stage (48-100% stage I).6,7,15,16,19,24,25,27 
According to the Lugano classification, 77.7% of our D-FL cases were stage 
I. Only 3 (16.7%) of our D-FL cases had regional lymph node involvement 
around the intestine and were stage II. One of the D-FL (5.6%) had bone 
marrow involvement and it was stage IV. In the literature, the rate of 
stage IV in D-FL has been reported as 5.1-16.6%.6,7,15,20,27

Masih et al.27 reported that all SGIL cases had radiological paraaortic and 
other intraabdominal lymphadenopathy. In our study, distant lymph 
node involvement in all SGIFL, bone marrow in 25%, paraaortic lymph 
nodes in 25%, regional lymph nodes in 41.6%, liver, and/or spleen in 
25%, breast, kidney, lung, and other organs such as the pancreas in 
25% were detected. In 11.1% of these cases, the neoplasm exceeded the 
serosa and all were stage IV.

CONCLUSION

In this study, we compared the demographic, clinical, histopathological 
features of D-FL and SGIFL considering literature information. D-FL is 
follicular neoplasm in middle-aged adults, usually low grade, the most 
frequent involvement of the duodenum and terminal ileum, tending 
to remain regional, mostly early stage. The most significant difference 
between D-FL and SGIFL that the FDC pattern detected by CD21 and 
CD23 in IHC. FDC meshwork is usually pushed and restricted to the 
periphery of the follicul in D-FL and these are generally low grade. 
However, the meshwork of FDC is usually sparser and more irregularly 
disturbed in SGIFL and nodal FL.

MAIN POINTS

•	 D-FL is follicular neoplasm in middle-aged adults, usually low grade.

•	 D-FL is the most frequent involvement of the duodenum and 
terminal ileum, tending to remain regional, mostly early stage.

•	 The most significant difference between D-FL and SGIFL that the 
FDC pattern detected by CD21 and CD23 in IHC. FDC meshwork is 
usually pushed and restricted to the periphery of the follicul in 
D-FL, and these are generally low grade. However, the meshwork 
of FDC is usually sparser and more irregularly disturbed in SGIFL 
and nodal FL.
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