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Creative Commons
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Dear Editor,

Pulmonary involvement is one of the most common extra-articular 
findings in rheumatoid arthritis (RA) where parenchymal lung 
disease and pleural disease are reported to be up to 79% and 50%, 
respectively.1 Recent data suggests that RA-related autoimmunity 
may initiate in a mucosal site many years before the onset of joint 
symptoms, suggesting that the lung is one of these mucosal sites.2 A 
68-year-old male patient was admitted with dyspnea and chest pain 
that had started a week earlier. Lung sounds had decreased on the 
middle and lower zone of right lung on auscultation and chest X-ray 
revealed bilateral pulmonary effusion which was more prominent on 
the right lung. Pleural fluid reached a thickness of 9 cm on the right 
and 2 cm on the left, sub-segmental atelectasis, septal thickening and 
pericardial effusion were observed on chest computed tomography. 
Laboratory tests marked for normocytic anemia (hemoglobin: 9.0 g/
dL), leukocytosis [white blood cell (WBC): 16,200/µL] and elevated acute 
phase reactants, erythrocyte sedimentation rate (ESR): 98 mm/h and 
C-reactive protein (CRP): 143 mg/dL (normal: 0–5 mg/L). Transthoracic 
echocardiography showed an ejection fraction of 65%, and a moderate 
pericardial effusion which measured 14 mm at its widest point. Sputum 
microscopy, sputum acido-resistant basil and sputum culture tests were 
negative for the exclusion of tuberculosis and other possible infections. 
Thoracentesis was performed and pleural fluid was exudative, pleural 
adenosine deiminase and mycobacterium polymerase chain reaction 
were negative. In pleural fluid cytology, 60% lymphocytes and 40% 
polymorphonuclear leukocytes were observed, and no microorganisms 
or malignant cells were found. ANA was positive at 1/100 titer of 
chromosomal dense fine speckled (DFS) pattern. Rheumatoid factor 
(RF) and anti-cyclic citrullinated peptide (anti-CCP) antibody were 
positive at high titers 108.5 IU/mL (normal: 0–7 IU/mL) and 195.6 U/mL 
(normal: <4.5 U/mL), respectively. The patient had no previous history 

of arthritis. Rrheumatologic examination was unremarkable and there 
were no features on the hand X-ray. Methylprednisolone was initiated 
(0.5 mg/kg/day) and pleural and pericardial effusion improved on the 
control chest X-ray and echocardiography. During the one-year follow-
up, the patient did not experience any joint symptoms.

RA causes joint erosions and deformities, more frequently in 
seropositive cases. It is crucial to diagnose and manage the disease in 
the “opportunity window” in order to prevent irreversible damage.3 In 
recent years, growing data suggests that RA may originate from mucosal 
regions such as the respiratory mucosa, gastrointestinal mucosa or 
even the urogenital mucosa.2 Additionally, extra-articular involvements 
preceding or occurring without articular manifestations, commonly 
as interstitial lung disease, have been reported.4 To the best of our 
knowledge, this case is the first pleuropericardial effusion occurring 
without articular disease and with positive RA-related autoantibodies. 
Patients with atypical presentation and those with RF and ACPA 
positivity, as was the case with our patient, may develop joint findings 
during follow-up. However, it is an issue of debate as to whether these 
patients should be classified and managed as RA in the initial period 
with such extra-articular presentations.

Keywords: Pericardial effusion, pleural effusion, rheumatoid arthritis
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INTRODUCTION

Chronic spontaneous urticaria (CSU) involves cutaneous symptoms of 
swelling, redness, and itching that persist for longer than 6 weeks. These 
episodes can continue for months or years, with a disease duration of 
1 to 5 years on average. The prevalence of CSU in the population is 
estimated to be 0.5% to 1%, and it is more common in women. Although 
onset can occur at any age, it is more common between 20 and 40 years 
of age.1 Therefore, it is generally a serious health problem for adults. In a 
substantial proportion of patients (33%–67%), urticaria is accompanied 
by angioedema. Frequently recurring episodes of generalized urticaria 
and angioedema impair the quality of life in patients with CSU.1 

Treatment of Chronic Urticaria

The recommended first-line treatment for CSU is second-generation 
antihistamines. Antihistamines are effective, inexpensive, and can be 
taken up to 4 times a day. However, a proportion of CSU patients do 
not respond to standard or high-dose antihistamines. A meta-analysis 

of responses to antihistamine therapy in CSU showed that 38.6% of 
patients responded at standard doses and 63.2% of those who were 
unresponsive to the standard dose responded after up-dosing.2 

For those patients who do not respond to antihistamine up-dosing, 
omalizumab (humanized anti-immunoglobulin IgE) is added to the 
treatment at a standard dose of 300 mg subcutaneously every 4 weeks.3 
Despite the favorable safety profile of omalizumab, at the standard dose, 
it is also ineffective in approximately one-third of patients.4 For this 
reason, the search continues for new monoclonal anti-IgE antibodies 
which may be more effective in those CSU patients who do not respond 
to the available treatments. 

Ligelizumab is another humanized recombinant monoclonal anti-IgE 
antibody, like omalizumab. However, as it has a 50-fold higher IgE binding 
capacity than omalizumab, ligelizumab more potently suppresses IgE-
mediated mast cell degranulation.5 In a phase 2b trial of ligelizumab 
by Maurer et al.6, patients received 3 different doses of ligelizumab (24 
mg, 72 mg, and 240 mg) and omalizumab 300 mg at 4-week intervals. 
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At the end of 12 weeks, a complete response was observed in 30%, 44%, 
and 40% (respectively) of those patients treated with ligelizumab and 
26% of the patients treated with omalizumab. Although the frequency 
of adverse events was similar to that with a placebo and omalizumab, 
injection site reactions and injection site erythema were more common 
in those patients who received 72 mg and 240 mg ligelizumab. The 
efficacy of omalizumab was lower in that study than in many previous 
studies. In placebo-controlled phase III trials, 43%–48% of CSU patients 
who received omalizumab 300 mg every 4 weeks showed a complete 
response.7-9 The results of the phase III studies were later supported 
by real-life studies of omalizumab at standard doses (300 mg every 4 
weeks). Complete response rates of 47.2% and 55.6% were reported in 
two different real-life studies of omalizumab.10,11 According to the results 
of the real-life studies10,11 and phase III trials,7-9 ligelizumab seems to 
have similar effectiveness to omalizumab in CSU. Head-to-head studies 
with large patient samples are needed to clarify whether ligelizumab 
will be more effective than omalizumab. 

Off-Label Treatments for Chronic Urticaria 

Other than second-generation antihistamines and omalizumab, no 
new drugs have been indicated for the treatment of chronic urticaria. 
Phase trials of ligelizumab are ongoing. There is a lack of consensus on 
how to treat those patients who do not respond to current conventional 
treatments due to the lower effectiveness and less favorable safety 
profiles of other drugs. However, there are a few articles about off-
label drug use for CSU in the literature.11-15 As described above, the 
four-tier treatment algorithm proposed in the EAACI/GA²LEN/EDF/
WAO International Guideline on CSU recommends second-generation 
antihistamine (a single daily dose as a first-line therapy and up to 4 
doses/day as a second-line therapy), followed by a combination of 
second-generation antihistamine and omalizumab as a third-line 
therapy. If these approaches fail, a combination of second-generation 
antihistamine and cyclosporine is recommended as a fourth-line 
therapy. Cyclosporine is the only drug recommended in the guideline 
for off-label use due to low-quality evidence supporting the efficacy of 
sulfasalazine, methotrexate, interferon, plasmapheresis, phototherapy, 
intravenous immunoglobulins, and other treatment options.3 There are 
literature data indicating that cyclosporine (3 mg/kg/day and 1–5 mg/
kg/day) is effective in patients with antihistamine-refractory CSU,12,13 
but there has been little research into the effectiveness and safety of 
cyclosporine in those patients who are unresponsive to omalizumab and 
high-dose second-generation antihistamine.11 Cyclosporine is believed 
to act by directly suppressing mast cell mediator release.16,17 In a study 
by Kessel and Toubi12, 120 patients who did not respond to second-
generation antihistamines were started on 3 mg/kg/day cyclosporine 
and 20 (16.6%) of these patients discontinued treatment because 
of severe adverse effects (severe headache, peripheral neuropathy, 
abdominal pain and/or diarrhea). Of the 100 patients who received 3 
months of cyclosporine treatment, complete response was observed in 
30 patients (30%) and moderate response in 32 patients (32%). A review 
investigating the effectiveness of cyclosporine in a similar patient group 
showed that cyclosporine at low (2 to <4 mg/kg/day) and moderate (4–5 
mg/kg/day) doses was effective for chronic urticaria unresponsive to 
antihistamine. One or more adverse events (headache, gastrointestinal 
symptoms, infection, hypertension, paresthesia, abnormal serum 
creatinine, and/or hirsutism) were observed in 23% of those taking 
low-dose cyclosporine and 57% of those taking moderate-dose 
cyclosporine.13 In a retrospective study, 12 patients who did not respond 
to omalizumab and high-dose second-generation antihistamine were 

treated off-label with 2.5 mg/kg/day cyclosporine.11 Six of these patients 
responded to cyclosporine; one of those patients used cyclosporine and 
omalizumab, one used cyclosporine and twice daily antihistamine, and 
four patients used cyclosporine alone. The other six patients terminated 
treatment due to nonresponse and/or severe adverse effects. Three of 
the patients (25%) did not respond to cyclosporine and five patients 
(41.6%) discontinued treatment because of severe adverse effects 
despite receiving low-dose (2.5 mg/kg/day) therapy. The high rate of 
cyclosporine-related adverse effects (hypertension, hyperlipidemia, 
hirsutism, gingival hypertrophy) was consistent with previous clinical 
studies.12,13 In summary, cyclosporine may be effective in some 
CSU patients who do not respond to the current conventional drug 
treatments, including omalizumab, and can be used off-label for the 
treatment of CSU with careful patient selection and close monitoring 
for adverse effects. 

As with other drugs, cyclosporine is not sufficient to treat all CSU patients 
because of its serious adverse effects and/or lack of effectiveness. In 
the literature, there have been a few promising studies with small 
patient series suggesting that methotrexate is useful and safe in 
antihistamine-refractory or steroid-dependent chronic urticaria14,15 
but again, there are few studies on the effectiveness and safety of 
methotrexate in those patients who are unresponsive to omalizumab 
and high-dose second-generation antihistamine.18 In a retrospective 
study by Sagi et al.14, 15 mg methotrexate was administered orally 
or intramuscularly once a week to eight chronic urticaria patients 
unresponsive to high-dose antihistamine therapy. Seven of these eight 
patients showed a complete response with methotrexate, while the 
other was unresponsive. One of the seven patients who responded 
completely with methotrexate did so after the dose was increased to 25 
mg. One patient showed a slight elevation in liver function test results 
during treatment which normalized when the methotrexate dosage 
was decreased. Methotrexate was effective within the first 4 weeks. 
Perez et al.15 retrospectively evaluated the efficacy of methotrexate 
in 10 chronic urticaria and two isolated angioedema patients. All 
patients included in that study were unresponsive to at least two of 
the following: antihistamine, azathioprine, colchicine, montelukast, 
sulfasalazine, doxepin, dapsone, intravenous immunoglobulin, and 
cyclosporine. Of the 10 patients with chronic urticaria, nine were 
unresponsive to cyclosporine treatment. The patients were given 
5–25 mg methotrexate once a week. Under methotrexate therapy, 
urticaria symptoms regressed with no change in steroid dose in three 
patients, urticaria symptoms regressed with reduced steroid dose in 
four patients, urticaria resolved with steroid cessation in one patient, 
and nonresponse was observed in two patients. While one of the 
two patients with angioedema was unresponsive to methotrexate, 
both angioedema severity and steroid dose decreased in the other 
patient. Methotrexate was well-tolerated by all patients, with mild 
adverse effects such as hair thinning and fatigue reported. In another 
retrospective study, subcutaneous methotrexate 15 mg/week was 
administered to 10 patients who did not respond to high-dose second-
generation antihistamine and omalizumab and/or cyclosporine.18 Four 
of the patients had been previously treated with cyclosporine. The mean 
duration of methotrexate therapy was 5.1 months (1.5–9 months). Of 
these 10 patients, methotrexate monotherapy or combined therapy 
resulted in complete response in six (60%), a well-controlled response 
in one (10%), partial response in one (10%), and nonresponse in two 
patients (20%). Methotrexate was administered as monotherapy to four 
patients (40%) and given as part of combination therapy in the other six 
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patients (60%). Of the six patients who received combination therapy, 
three received second-generation antihistamine and methotrexate, 
two received omalizumab and methotrexate, and one received 
second-generation antihistamine, omalizumab, and methotrexate. 
There was a slight elevation in liver function tests in one patient (10%) 
who was also unresponsive to methotrexate therapy. Another patient 
discontinued treatment because she experienced a burning sensation 
in the stomach, exacerbation of preexisting gastroesophageal reflux, 
vomiting, and diarrhea. Despite encouraging results from small 
studies suggesting methotrexate may be safe and effective in CSU,14,15,18 
methotrexate was found to have no benefit over the placebo according 
to a meta-analysis that included 104 patients in two placebo-controlled 
studies investigating the effectiveness of combined antihistamine and 
methotrexate in antihistamine-resistant CSU.19

Despite methotrexate having adverse effects and contradictory results, 
cyclosporine or methotrexate may be off-label treatment options for 
those CSU patients who do not respond to monoclonal antibody therapy 
and high-dose second-generation antihistamines.

The literature contains mostly monotherapy drug studies in CSU. Few 
studies have examined responses to combined therapy.11,20 However, in 
real life, these drugs are used in combination to treat chronic urticaria. 
Cyclosporine or methotrexate can be used as monotherapies or in 
combination with omalizumab and second-generation antihistamines. 
In a clinical trial including 21 CSU patients who were nonresponsive to 
omalizumab (300 mg every 4 weeks) and cyclosporine (3 mg/kg/day), 
after 4 months of receiving the drugs in combination the response rate 
increased to 76.1% with no increase in adverse effects.20 In another 
retrospective study, 126 patients in a chronic urticaria drug trial were 
treated with omalizumab (300 mg every 4 weeks), second-generation 
antihistamine (1–4 doses/day), cyclosporine (2.5 mg/kg/day), and 
methotrexate (15 mg/week) alone or in combination on a case-by-case 
basis (omalizumab monotherapy in 70.6%, combined therapy in 25.4%, 
and cyclosporine or methotrexate monotherapy in 4% of patients), 
and complete response was reported in 77.8% of these patients, well-
controlled response in 18.3%, partial response in 3.2%, and nonresponse 
in 0.8% of the patients.11 This study provided evidence that combined 
drug use may be much more effective than monotherapy in CSU. 

CONCLUSION

Methotrexate, either as monotherapy or in combination with second-
generation antihistamine and/or omalizumab, seems to be a beneficial 
treatment option for patients with chronic urticaria refractory to 
omalizumab with second-generation antihistamine treatment. In those 
patients who partially respond to omalizumab and second-generation 
antihistamine treatment, methotrexate can be added to the existing 
treatment regimen. In those patients unresponsive to omalizumab, 
methotrexate can be administered either in combination with second-
generation antihistamine or as monotherapy, depending on treatment 
response. Methotrexate can be effective as monotherapy or combination 
therapy even in patients who are unresponsive to omalizumab 
and cyclosporine. Moreover, since methotrexate has a much better 
safety profile than cyclosporine, methotrexate offers an alternative 
to cyclosporine for those patients unresponsive to omalizumab and 
second-generation antihistamine. Further studies with larger patient 
series and more real-life data are necessary to corroborate these 
findings. 

MAIN POINTS

•	 CSU is characterized by episodes of skin redness, swelling, and itching 
which last for more than 6 weeks. CSU can last for many years, with 
its average duration being 1–5 years, and it affects between 0.5% and 
1% of the population.

•	 At present, second-generation antihistamines and omalizumab 
(humanized anti-immunoglobulin IgE) are widely used in the 
treatment of CSU.

•	 For those patients who do not respond to antihistamine up-dosing, 
omalizumab (300 mg every 4 weeks, subcutaneous) is added to the 
treatment.

•	 Omalizumab is ineffective in one-third of patients treated at the 
standard dosage.

•	 Cyclosporine or methotrexate can be used in combination with 
omalizumab and second-generation antihistamines or as a 
monotherapy.
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INTRODUCTION

Coronavirus disease-2019 (COVID-19) was officially announced 

by the World Health Organisation (WHO) on December 31, 2019,1 

and declared a global pandemic by the WHO on March 11, 2020.2,3  

COVID-19 is predominantly self-limited while up to 20% will progress 

to severe disease. Early treatment to prevent disease progression and 

complications is pronounced currently as an urgent need.4-8

Antimalarial medications, chloroquine and hydroxychloroquine were 

among the first drugs introduced for treatment and prophylaxis.9,10 

Although countries continued keeping these drugs in their treatment 

protocols, the WHO cautioned against administering these unproven 

treatments.11-14 

Basically, therapeutics for COVID-19 fall into three categories: Antiviral, 

immune-based, and adjunctive therapies. Some antiviral medications, 
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The aim of this study was to review the knowledge and evidence on the therapeutic effectiveness of some agents currently utilized for treating 
coronavirus disease-2019 (COVID-19). 

The literature search was performed using the databases PubMed, Scopus, Google Scholar, and the Cochrane Library. The publications identified 
were screened to select cohort studies, randomised controlled trials, meta-analyses, narrative and systematic reviews. End points displaying the 
results of epidemiological and statistical methods were evaluated to specify the strength of evidence.

Eleven randomised controlled trials, a controlled trial, five cohort studies, four reviews, two systematic reviews, a systematic review-meta-
analysis, and a meta-analysis were included. These 25 studies covered treatments with antimalarials, anticoagulation, antivirals, corticosteroids, 
interferons, monoclonal antibodies, and convalescent plasma. The outcomes assessed included all-cause and in-hospital mortality, death or 
mechanical ventilation within 28 days, mean or median day to viral clearance, median and day-28 recovery time, and improvement in oxygen 
support class.

The results showed evidence for the efficacy of remdesivir and corticosteroids in critically ill patients. Only corticosteroids showed efficacy 
regarding reduced mortality. Favipiravir, anticoagulation, interferons and monoclonal antibodies were agents with weaker evidence of 
therapeutic efficacy. 

The key findings of this review highlight evidence regarding the efficacy of remdesivir and corticosteroids for hospitalised patients. 
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antibiotics and immuno-therapeutics have been introduced for 
COVID-19 based on the experiences of previous coronavirus diseases 
and in-vitro findings.15-19 The therapeutics investigated in trials include 
ivermectin,16,17 melatonin,18,20 and monoclonal antibodies.15,19 

The National Institutes of Health (NIH) COVID-19 Treatment Guidelines 
panel has outlined evidence-based statements on primary therapeutics 
for COVID-19 according to the available research.17,21,22

Antiviral medications including remdesivir and favipiravir; 
immunomodulators such as interferons, corticosteroids, monoclonal 
antibodies, and anticoagulation and convalescent plasmas are the 
subjects of this review as well as research on some therapeutics 
under investigation with insufficient or no evidence to highlight the 
multidimensional progress on this issue. There are more than 60 
thousand COVID-19 publications available on PubMed. It is important 
that the choice of therapeutic agents by the medical professionals 
should rely on the best possible evidence currently available.23

Objective of the study

The aim of this study was to establish the current knowledge and 
evidence on the therapeutic efficacy of some prominent agents utilized 
in the treatment of COVID-19 through a review of the existing evidence-
based medical literature universally. Since information on this issue is 
evolving rapidly, the content within this review intends to serve as a 
reference for the information available at the time of publication. 

Methods 

Information Sources and Criteria of Eligibility

The literature search was performed as recommended for systematic 
reviews24 through the databases PubMed, Scopus, Google Scholar and 
the Cochrane Library, only in English, using the keywords COVID-19 
therapy and treatment. Additional studies were identified through other 
means (such as Medscape, references of articles, and press releases). 

Article Search

There was no time limit set regarding the study period and publication 
dates. Starting on 20 June, 2020, an online search was performed until 
November 10, 2020. Newly appearing articles and other data were 
covered by continuing the literature search until January 30, 2021. 

Study Selection and Recruitment of Articles 

The publications identified were screened by the researchers based on 
title and abstract in order to find the relevant articles. Cohort studies, 
randomised controlled trials, meta-analyses, narrative and systematic 
reviews were recruited into the study list. Pre-print articles, case reports 
and case series other than those in the review studies were excluded. 

Subsequently, 59 full articles were assessed in order to eliminate any 
articles with study types and content other than those in the inclusion 
criteria and to select those articles containing a strength of evidence. 
Some articles were excluded due to the insufficient quality of the 
research methods, analyses of the data or interpretation of the findings 
(Figure 1).

Data Collection Process

Data were collected using a data extraction form which covered the 
following features of the articles: The database, journal name and issue, 

authors and title; time, setting and the universe of studies; the number 
of participants, the number of studies (for reviews); and the aim, type, 
methods, results and outcomes of the studies. The data extraction and 
assessment were carried out by the two researchers independently. 
Decisions were made after discussion and by consensus based on the 
evidence.

Data Items

Data items included the following variables:

Participants: COVID-19 patient groups of differing ages and severity 
(mild, moderate, severe), hospitalised and non-hospitalised patients, 
need of oxygen supplementation

Interventions: Therapies applied in COVID-19: Pharmacotherapeutics 
such as antivirals, chloroquine and hydroxychloquine, anticoagulation, 
monoclonal antibodies, interferons, convalescent plasma, 
corticosteroids etc.

Comparisons: Therapies applied to control groups: Usual care, antivirals 
(lopinavir/ritonavir, oseltamivir, umifenovir), antibiotics and placebos.

Outcomes: 28-day all-cause mortality, in-hospital mortality, death or 
mechanical ventilation (MV) within 28 days, lethality, improvement 
of radiologic findings, days to viral clearance, mean or median days 
to viral clearance, recovery at day 28, time to recovery measured as 
discharge from hospital, improvement in oxygen support class, organ-
support free days, improvement and clinical recovery rate, and median 
recovery time.

Study design: Cohort studies, randomised controlled trials, meta-
analyses, narrative and systematic reviews.

Funding sources: Studies with conflicts of interest

Risk of Bias in Individual Studies

Assessment of the risk of bias included methods of randomisation, 
treatment allocation and blinding. The novel and urgent nature 
of COVID-19 therapeutic interventions resulted in weaknesses in 
preventing bias, as a lack of controls, randomisation or blinding were 
declared in the method sections of the studies and these were used in 
assessing the strength of the evidence.

Summary Measures

Principal summary measures included hazard ratios, relative risks, 
odds ratios, their confidence intervals, risk differences, lethality, other 
epidemiological measures, statistical tests and their p values.

Limitations

Since COVID-19 has a short history of only one year, the results of 
the studies selected have limitations due to the infection’s novel 
nature, time restrictions, low participant sizes, the lack of sufficient 
previous experience, and the uncertain nature of future advances. 
Furthermore, the rapid progress in the treatment of COVID-19 limits 
the comprehensiveness of a review due to the time needed to finalise 
studies.

The fact that only English publications have been covered in this study 
may be considered a bias regarding publication language.
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Results  

In this study, the selection of the research articles was based on the 
quality of the evidence in the studies. The number of studies screened, 
assessed and included are displayed in the flow diagram (Figure 1).

Randomised controlled trials, systematic reviews and meta-analyses 
comprised 15 of the total 25 studies selected. Eleven randomised 
controlled trials, one controlled trial, five cohort studies, four reviews, 
two systematic reviews, one systematic review and meta-analysis, and 
one meta-analysis were included. Some preliminary research other 
than these was also covered in the main text of the article, although not 
included in the tables. 

The studies reviewed were conducted in the following countries: China, 
the Netherlands, Italy, France, the United States of America (USA), 
Columbia, Iran, Mexico, Denmark, the United Kingdom (UK), Korea, 
Singapore, India, Greece, Germany, Spain, Japan, Hong Kong, Taiwan, 
Australia, Brazil, Canada, New Zealand, Ireland and Thailand. The 
details of the publications selected are presented in Tables 1–5. The 
contents of the articles are presented under the headings relevant to 
the therapeutic agents. 

Prophylactic Dose/Treatment-Dose Anticoagulation 

Increased venous and arterial thromboembolic events have been 
reported previously. In a cohort study of 2773 patients, the association 

Figure 1. Prisma flow diagram of the search results.
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of treatment dose anticoagulation (AC) and in-hospital survival 
was investigated. The mortality rate of the intervention group was 
significantly lower than the control group among patients who required 
MV (Table 1) (p<0.001).25

On the other hand, the results of an interim analysis released on January 
28, 2021, based on three international randomised open-label trials 
on the use of anticoagulation from 17 countries revealed contrasting 
findings to this cohort study. Accelerating COVID-19 therapeutic 
interventions and vaccines (ACTIV-4a) conducted at 60 international 
sites), Randomised embedded multi-factorial adaptive platform trial 
at 290 international sites (REMAP-CAP) and Antithrombotic therapy 
to ameliorate complications of COVID-19 (ATTACC at 58 international 
sites) compared the effectiveness of therapeutic and prophylactic 
doses of anticoagulation in reducing the need for organ-support. The 
intervention was heparin treatment versus usual care pharmacologic 
venous thromboembolism (VTE) prophylaxis. The enrolment of severe 
state patients requiring intensive care unit (ICU)-level care were paused 
after an interim analysis demonstrated that therapeutic heparin did not 
improve organ-support free days at day 21. However, therapeutic dose 
anticoagulation treatment was superior to usual care pharmacologic 
VTE prophylaxis for moderate state patients (hospitalised, not on ICU 
organ support).26

Currently, the NIH COVID-19 Treatment Guidelines Panel recommends 
prophylactic dose anticoagulation for hospitalised patients.27

Chloroquine-Hydroxychloroquine   

A study on the association of hydroxychloroquine use and intubation or 
death revealed no significant association between hydroxychloroquine 
use and intubation or death (Table 1).28

A randomised controlled trial (RCT) of 150 patients investigated virus 
elimination by high dose hydroxychloroquine, which showed no 
significant difference from the current standard care (Table 1).29

A systematic review by Hernandez et al.30 disclosed further data on 
hydroxychloroquine or chloroquine use in COVID-19 (Table 1). Four 
randomised controlled trials and 10 cohort studies assessed its treatment 
effects. The evidence on the benefits and harms of hydroxychloroquine 
or chloroquine were depicted as very weak and conflicting.30

In a later update of the systematic review, five new randomised 
trials and 4 cohort studies revealed no new evidence regarding its 
therapeutic efficacy (Table 1).31 In addition, there was now a low 
strength of evidence that hydroxychloroquine had positive effect on 
all-cause mortality and the need for MV.31 In the RECOVERY trial, an 
RCT comparing a range of treatments with usual care in hospitalised 
patients, the primary outcome was 28-day mortality. The enrolment of 
patients in the hydroxychloroquine group was closed after an analysis 
determined a lack of efficacy (Table 1).32 Furthermore, a randomised 
study from Brazil revealed increased lethality with higher doses of 
chloroquine (Table 1).33 The large SOLIDARITY-WHO and ORCHID-NIH 
trials were prematurely discontinued, with press releases announcing 
a lack of efficacy.31

Convalescent Plasma

The efficacy and safety of convalescent plasma has been appraised as 
uncertain due to a lack of RCTs.34  

The data from several small observational studies demonstrated 
improvements of symptoms (Table 2).35-38 The strength of evidence is 
assessed as very low.

Convalescent plasma is under investigation in 11 studies registered in 
clinical trials (a total of 1106 patients). The ongoing trials are taking 
place in China, Italy, the USA, Columbia and Iran.36 

Monoclonal antibodies-Bamlanivimab and Tocilizumab

Monoclonal antibodies are biotherapeutics for passive immunotherapy 
against viral infections similar to convalescent plasma. In animal 
models, there is evidence that antibody therapy may reduce viral 
load.19,39-43 

Bamlanivimab   

Bamlanivimab, one of the monoclonal antibodies, was studied in 
a phase II RCT for treating ambulatory mild or moderate COVID-19 
patients. Patients were randomised for treatment by one of three doses, 
or a placebo. The 2800 mg dose resulted in a significant decrease of 
viral load in the intervention group.41 In addition, bamlanivimab 
demonstrated a lower relative risk of hospitalisation (Table 2).41  

The NIH Guidelines Panel announced in its February 11, 2021, update 
that bamlanivimab and the combination of casirivimab and imdevimab 
are available through the FDA’s emergency use authorisations (EUAs) 
for the treatment of mild to moderate outpatients at high risk of 
progressing to severe disease and/or hospitalisation.17,40 

Tocilizumab   

Non-randomised studies have suggested mortality benefit with 
tocilizumab, a humanized monoclonal antibody in COVID-19 patients.15 

In a randomised clinical trial studying the effect of early tocilizumab 
administration, hospitalised patients with severe COVID-19 requiring 
oxygen but not ICU-level care were investigated. The trial was stopped 
early after initial analyses showed no evidence of improvement in 
primary outcomes.43 

In the STOP-COVID study of the USA, the treatment of critically ill 
patients with tocilizumab was investigated by time to death and 30-
day mortality. Tocilizumab treated patients had a lower risk of death 
compared to the others (Table 2).42 In contrast to the findings from STOP-
COVID and multiple observational studies, none of the tocilizumab RCTs 
reported mortality benefit at 28 or 30 days, and only two of these trials 
reported outcomes meeting predefined thresholds for efficacy (Table 
2).23 

An update of NIH Panel on February 11, 2021 pointed out that 
there is insufficient evidence to recommend either for or against the 
use of tocilizumab or sarilumab for patients within 24 hours of ICU, 
requiring MV or NIV. For patients not requiring ICU-level care, the panel 
recommended against the use of these agents except in a clinical trial.17   

Interferons   

Interferons are cytokines with antiviral properties. Hence, they have 
been suggested as a potential treatment for COVID-19 due to their 
antiviral activity.44 Interferon studies covered in this review include one 
cohort study, one RCT and the preliminary results of an ongoing RCT. 
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Table 1. Trials on therapeutic measures utilized in COVID-19: Insufficient or conflicting evidence, needing further investigations; or evidence for no 
therapeutic efficacy (anticoagulation, hydroxychloroquine or chloroquine)

Title of article and 
authors

Type of research
Participants/number 
of studies

Country - 
region

Intervention-Treatment and 
primary end point

Outcome/Results

Association of 
treatment dose 
anticoagulation with 
in-hospital survival 
among hospitalised 
patients with 
COVID-19.

Paranjpe I et al. 25  

Cohort study

2773 hospitalised 
patients

786 patients received 
anticoagulation (AC) 
therapy

395 of patients 
requiring mechanical 
ventilation

New York 
(NY) city, USA

Treatment dose anticoagulation 
therapy (AC)

(oral, sc, iv)

1.Overall: In- hospital mortality Treatment 
group: 22.5% (median survival 21 days)

Control group: 22.8% (median survival 14 days)

2. Patients requiring mechanical ventilation 
(395 patients)

In-hospital mortality: Treatment group: 29.1% 
(median survival 21 days)  Control group: 62.7% 
(median survival of 9 days)  Longer duration of 
AC treatment associated with a reduced risk of 
mortality

Adjusted HR: 0.86 per day (95% confidence 
interval [CI] 0.82−0.89, p<0.001)

Observational 
study of 
hydroxychloroquine 
in hospitalised 
patients with 
COVID-19.

Geleris J et al. 28

Cohort study

1376 

hospitalised COVID-19 
patients

NY city, USA

HydroxychloroquineDay1:600 
mg × 2

400 mg/day for a median of 
5 days

End points: Death or intubation

Median follow -up 22.5 days   

25.1% reached one endpoint: 180 intubated 
patients, of whom 66 died 166 deaths without 
intubation    
No significant association between treated and 
untreated groups   

Hazard ratio: 1.04, 95% CI 0.82 − 1.32

Hydroxychloroquine 
in patients with 
mainly mild 
to moderate 
coronavirus disease 
2019: open label, 
randomised 
controlled trial.

Tang W et al. 29   

Randomised 
controlled trial  
(RCT)

11-29 Feb.  2020

150 mild to moderate 
patients in 16 
governmen-tal 

COVID-19 treatment 
centers 

China

3 provinces:

Hubei, Henan    
and Anhui

Hydroxychloroquine 1200 mg/
day for 3 days

800 mg/day up to 2 weeks

Primary outcome: Negative 
seroconversion in 28 days

No significant difference from current standard 
of care regarding virus elimination

No deaths

Adverse events more in trial group

Hydroxychloroquine 
or chloroquine 
for treatment or 
prophylaxis of 
COVID-19. A living 
systematic review.

Hernandez AV et 
al.30  

Systematic review

Evidence through    
1 July 2020

4 RCTs,  10 cohort 
studies, 

9 case series assessed 
treatment effects,  no 
study on prophylaxis

-

Hydroxychloro-quine or 
chloroquine

Outcomes:

All-cause mortality

Severe disease   Virologic 
clearance

Evidence conflicting and insufficient on:  all-
cause mortality, 

progression to severe disease, 

clinical symptoms

and upper respiratory virologic clearance with 
antigen testing

Update Alert 2: 
Hydroxychloroquine 
or chloroquine 
for the treatment 
or prophylaxis of 
COVID-19.

Hernandez AV et 
al.31  

Letter

(Update of living 
systematic review)

Evidence through    
1 Aug. 2020

5 RCTs

4 Cohort studies

Placebo or standard 
care controlled  

-

Chloroquine 

Hydroxychloroquine

Outcomes:

All-cause mortality

Need for mechanical ventilation

Reductions in hospitalization

No new evidence regarding chloroquine therapy

Low strength of evidence from RCTs and 

cohort studies that HCQ has 

no positive effect on all-cause mortality

 and need for mechanical ventilation

No benefit or reductions in hospitalization

Low strength of evidence for “no positive effect” 
on intubation or death and discharge from the 
hospital

Effect of 
hydroxychloroquine 
in hospitalised 
patients with 
COVID-19

The RECOVERY 
Collaborative 
Group.32

Randomised 
controlled, open-
label platform trial

Hospitalised COVID-19 
patients

1561 hydroxy 
chloroquine

(HCQ)

3155 usual care

HCQ

800mg twice: Day 1

400mg-twice    for 9 days

Primary outcome

Death within 28 days

Death within 28 days: No significant difference 
between trial and control groups

421 patients (27.0%) in the HCQ group 

790 (25.0%) in the usual-care group 

Rate ratio: 1.09; 95% CI  0.97 to 1.23, p=0.15

Discharge from hospital alive in 28 days: 59.6% 
for HCQvs. 62.9% for usual care; rate ratio, 0.90; 
95% CI, 0.83 to 0.98

HCQ group had a higher frequency of invasive 
mechanical ventilation or death: 30.7%  vs. 
26.9%; risk ratio 1.14;  95% CI, 1.03 to 1.27
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Interferon Beta-1b   

The first interferon RCT was a phase 2 clinical trial utilising interferon 
beta-1b for therapy (Table 3).45 In the trial group, hospitalised patients 
were randomised into triple therapy (interferon beta-1b, lopinavir/
ritonavir, and ribavirin) or double therapy (lopinavir/ritonavir and 
ribavirin). The control group received only lopinavir/ritonavir therapy. 
The median time to negative nasopharyngeal swab was 7 days in the 
total combination therapy group and 12 days in the control group 
(hazard ratio: 4.37, p=0.001). Further analyses revealed that the 
shortening of the time to viral clearance was due to the effect of the 
interferon beta1b group.45

Interferon Alfa-2b   

A cohort study investigated the efficacy of nebulized interferon alfa 
2b among 77 hospitalised patients. Three patient groups received 
either umifenovir, interferon alfa 2b or both agents. The end point 
was viral clearance. Interferon accelerated viral clearance by 7 
days.46 However, this study had limitations and a low strength of 
evidence (Table 3).

Interferon Beta-1a   

The results of an RCT from the UK evaluating the effects of inhaled 
interferon beta-1a among hospitalised patients was reported on July 20, 
2020 (Table 3).47 Compared to the control group, the intervention group 
patients were more likely to recover by day 28 [odds ratio (OR): 3.86, 
p=0.017].  In addition, the intervention group had decreased odds of 
developing severe disease.47 

The interferon studies covered in this review have several limitations 
including low patient size (total 305) and display a low strength of 
evidence. 

Remdesivir 	  

Remdesivir is an antiviral known to have inhibitory activity against SARS-
CoV and MERS-CoV. In vitro studies revealed the efficacy of remdesivir in 
inhibiting SARS-CoV-2 as well.

The therapeutic effectiveness of remdesivir was investigated in a 
multicentre randomised, controlled trial covering 10 countries with 
1063 hospitalised patients. The primary outcome was the time to 
recovery (Table 4).48 

The final report was published in October, 2020.48,49 Patients in the 
remdesivir group had a shorter time to recovery (median 10 days, 
compared with 15 days; rate ratio for recovery 1.29; p<0.001).49 Those 
patients who received remdesivir were found more likely to have clinical 
improvement on day 15 (OR: 1.5) (Table 4).49 The strength of evidence 
was appraised as high for this study.

A double-blind controlled trial of 237 patients from China found no 
significant differences in favour of the trial group (Table 4).50  

In a multinational cohort study of 53 hospitalised severely ill patients, 
remdesivir therapy improved the oxygen support class in 68% of the 
patients and 47% were discharged. Of those receiving MV, 57% were 
extubated. The overall mortality rate and mortality among MV patients 
were lower than previously reported (Table 4).51 

A multi-country RCT of 397 patients with severe disease but without the 
need for MV were randomised into therapy with remdesivir to receive 
either 5 or 10-day treatments. There was no significant difference 
between the two groups on day 14 regarding clinical improvement as 
assessed on an ordinal scale (Table 4).52 

Remdesivir has been approved by the FDA for use among hospitalised 
COVID-19 patients and endorsed globally.8   

The remdesivir studies in this review cover some earlier and later 
research. Three RCTs and one cohort study included 1749 hospitalised 
cases covering multiple countries. The results have consistently 
manifested the efficacy of remdesivir, as shown by the assessments of 
relevant studies with moderate to high strengths of evidence. 

Table 1. Continued

Title of article and 
authors

Type of research
Participants/number 
of studies

Country - 
region

Intervention-Treatment and 
primary end point

Outcome/Results

Effects of high vs low 
doses of chloroquine 
diphosphate as 
adjunctive therapy 
for patients 
hospitalised 
with severe 
acute respiratory 
syndrome 
Coronavirus 2 (SARS-
CoV-2) infection: A 
randomised clinical 
trial.

Borba MGS et al.33  

Randomised

double blind

trial 

440

adult hospitalised 
patients receiving 
cephtriaxone and

oseltamivir:

81 were randomised 
as  40: 41 patients

Brazil

Chloroquine

diphosphate   

450mg versus 600mg

End points:

Primary:  
Lethality by day 13

Secondary:

Lethality by day 28

Results: 

Low dose lethality 11/73 :15.1%

High dose chloroquine diphosphate: Increased 
lethality for patients:  27.2%

Lethality odds ratio: 3.6 

(95% CI:  1.2 to10.6)

AC: anticoagulation, AOR: adjusted odds ratio, ARDS: acute respiratory distress syndrome, CI: confidence Interval, COVID-19: coronavirus disease-2019
EUA: emergency use authorization, DA: Food and Drug Administration, HCQ: hydroxychloroquine, HR: hazard ratio, IDSA: Infectious Diseases Society of America, NIH: National Institutes 
of Health, NIV: non-invasive ventilation, MV: mechanical ventilation, OR: odds ratio, RCT: randomised controlled trial, SARS-CoV-2: severe acute respiratory syndrome coronavirus 2, VTE: 
venous thromboembolism.
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Favipiravir

In the light of in vitro studies, research in China, Japan, and Russia 
have introduced favipiravir as a promising agent with its advantage of 
being an oral formulation utilized on an outpatient basis.53 Recently, 
treatment guidelines from multiple countries have included favipiravir 
in their treatment protocols.53,54 

The studies on favipiravir treatment covered in this review include a 
controlled trial and a review of observational studies.

An early controlled trial published in March 2020 announced that 
favipiravir treatment resulted in a shorter viral clearance time compared 
to lopinavir/ritonavir treatment (p<0.001). Favipiravir treatment was 
associated with significant improvement rates in chest imaging (91.43% 
vs. 62.22%, p=0.004). (Table 4).53 The study was non-randomised and 
open-label. The strength of evidence is accordingly evaluated as low.

A recent review of observational favipiravir interventions has 
highlighted its therapeutic effectiveness in terms of recovery rates and 
clinical improvements among mild to moderate patients. The findings 
demonstrated high recovery rates at days 7 and 14 for both mild and 
moderate cases in one study. Clinical improvement was reported 
for 66.7% overall in another study. The Japan observational registry 
revealed similar results for mild and moderate COVID-19 cases (Table 
4).54 However, although the number of patients is high, the quality of 
evidence is appraised as very low due to study type and the lack of 
control groups.

A pre-print publication regarding favipiravir efficacy should be 
mentioned, even though the study is not within the inclusion criteria 
of our review. In this prospective randomised controlled, open-label 
multicentre trial involving 240 patients with mostly moderate COVID-19 
from China, the therapeutic effectiveness of favipiravir versus umifenovir 
was studied. The clinical recovery rate on day 7 was significantly higher 
(p=0.019) for the favipiravir group (71.4%) than the umifenovir group 
(55.8%). However, there was no difference between the groups regarding 
ICU admission and all-cause mortality.55 

Favipiravir is widely used across many highly populated communities 
of middle income countries in Asia. However, more RCTs are mandatory 
for higher evidence-based results.

Corticosteroids 

Corticosteroids were not advised for COVID-19 treatment unless 
needed for other conditions according to WHO, US CDC and IDSA early 
recommendations.2,39  

The approach for treating patients with COVID-19 changed dramatically 
when the results of the UK-based RECOVERY trial were reported in June, 
2020. This was an RCT of 6425 patients receiving dexamethasone or 
usual care. Treatment with dexamethasone reduced mortality by one-
third in those patients receiving MV (rate ratio: 0.64) and by one-fifth 
in patients receiving oxygen (rate ratio: 0.82) compared with usual 
care. However, there was no benefit for those patients not receiving 
respiratory support (Table 5).56

The WHO REACT Working group studied the results of the current data 
on corticosteroid therapy on COVID-19 in a meta-analysis. A total of 

1703 patients were randomised in seven trials for a prospective meta-
analysis (Table 5).57 

There were 222 deaths in the trial group and 425 deaths in the control 
group; 28-day all-cause mortality was lower among those patients 
receiving corticosteroids (OR=0.66, p<0.001). The association was 
similar for dexamehasone and hydrocortisone suggesting a general 
benefit for glucocorticoids.57

Following this, a systematic literature search and meta-analysis 
of RCTs and observational studies on adults was performed from 
December, 2019 to October, 2020 comprising a total of 20,197 patients 
in 37 retrospective observational studies and five RCTs. The findings 
confirmed the previous findings. The primary outcomes were short-
term mortality (including 28-day, 30-day) and the secondary outcomes 
were MV, length of hospital stay, and secondary infections. The findings 
have confirmed a beneficial effect of corticosteroids on short-term 
mortality and a reduction in the need for MV. The overall risk estimate 
was 0.72, suggesting a beneficial effect of steroid use on the mortality 
of patients hospitalised with moderate or severe respiratory failure. 
Fewer patients required MV in the corticosteroids group [relative risk 
(RR): 0.71] (Table 5).58

The relevant research indicated in this review highlighted the efficacy 
of corticosteroids in reducing mortality among critically ill patients 
requiring oxygen. The trials on this topic cover more than 28 thousand 
(28,325) patients and the results indicate high evidence. Corticosteroids 
are the only therapeutics which are currently shown to be effective in 
reducing mortality in COVID-19.

The details of the presented articles of this review are illustrated in 
tables: Table 1,25,28-33 Table 2,23,35-38,41-42 Table 3,45-47,59 Table 4,48-54 and 
Table 5.56-58

Discussion  

New findings from recent research draw attention to the urgent need 
for new approaches and agents for managing COVID-19, including in 
mild and moderate cases. A prospective cohort study with patients 
recovering from COVID-19 displayed evidence of ventricular dysfunction 
and signs of myocardial inflammation in 78% of the patients.60,61 In 
addition, post-mortem research has shown inflammation is ongoing in 
the heart muscle weeks after recovery. These findings may be precursors 
of a considerable burden of heart failure in the coming years.62  

In this review, we aimed to contribute to the collection and 
dissemination of the new evidence for COVID-19 therapy regarding all 
forms of the disease. We shall discuss our findings together with expert 
opinions and global statements about this issue.

A considerable number of studies on the therapeutic efficacy of various 
treatments for COVID-19 have weaknesses regarding the study sample 
and research methods utilized. Currently, evidence comes mostly from 
those studies conducted among hospitalised patients, while more 
research is essential for the therapy of mild and moderate forms.8,53 

The results of studies in this review show evidence for the efficacy 
of the antiviral remdesivir and also corticosteroids. The efficacy of 
therapeutic dose anticoagulation has been demonstrated among 
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moderately ill, but not severely ill, patients in preliminary research.26 
However, these studies have yet to be finalised before general 
consideration for use in this group. Weak therapeutic evidence 
exists for favipiravir, interferons alfa-2b, beta-1b and beta-1a; 
convalescent plasma and monoclonal antibodies, this needs further 
research.41,45-47 Bamlanimivab deserves special mention with emerging 
data of promising efficacy. Bamlanivimab and the combination of 
casirivimab and imdevimab are currently recommended for mild to 
moderate COVID-19 at high risk or progressing to severe disease and/
or hospitalisation.17 

Dexamethasone and other corticosteroids comprised the only drug 
group demonstrating reductions in mortality among hospitalised 
patients requiring MV or high-flow oxygen. Dexamethasone was also 
effective in decreasing the number of people requiring oxygen.56-58 
Accordingly, the NIH Treatment Guidelines Panel recommends the use 
of corticosteroids for patients in need of oxygen supplementation.22   

Remdesivir exhibited high evidence of efficacy for the therapy of 
COVID-19.48-52 Even though the NIH Panel does not recommend for 
or against the use of remdesivir in hospitalised patients not requiring 
oxygen, remdesivir remains the only drug approved by the FDA for 
use among hospitalised patients.22 The use of remdesivir for mild to 
moderate COVID-19 cases is a subject of medical research currently and 
remains a challenge for the medical community with the disadvantage 
of its route of administration. Favipiravir was found to be effective for 
the treatment of mild to moderate COVID-19 cases in observational 
studies and one controlled trial covered in this study. 

Remdesivir and favipiravir have been currently included in multiple 
COVID-19 treatment guidelines globally.8 Japan, Russia, Saudi Arabia, 
Thailand, Kenya and four states from India have recommended the 
use of favipiravir oral therapy in mild to moderate COVID-19 in their 
treatment guidelines.53,54 Around 27 favipiravir studies including RCTs 
are ongoing in China, Japan, Italy, the USA, the UK, Canada, Egypt, 
Thailand, France and Iran.60 The results of these studies will highlight 
the efficacy of this antiviral with more evidence, which is convenient for 
use on an outpatient basis.

Antiviral medications other than remdesivir were not seen to have 
sufficient evidence for COVID-19 therapy. The Solidarity trial in 30 
countries, sponsored by the WHO, assessed hydroxychloroquine, 
interferon, lopinavir/ritonavir, and remdesivir in hospitalised patients. 
None of these drugs, nor tocilizumab, showed an effect on mortality.23,39,63

No evidence for the use of chloroquine and hydroxychloroquine has 
been identified among the current research available. Conversely, weak 
evidence has been announced by some studies against the use of these 
agents.31

CONCLUSION

The data based on sound research on all aspects of COVID-19 is 
mounting rapidly. The findings of the latest research on COVID-19 
therapy point to the necessity of considering the results of ongoing 
larger trials and providing instant knowledge to health professionals. 
Progress in this area is vital since it may be influential in preventing 
later consequences, sequellae and deaths from COVID-19 among the 

growing patient population. 

The findings demonstrated in this review may be of assistance for 
medical practitioners in order to highlight the therapeutics with the best 
current evidence to assist in their decisions on treatment approaches for 
COVID-19.

MAIN POINTS

•	 While there is currently no globally approved treatment for COVID-19, 
multiple agents are under trial for the treatment COVID-19; yet a 
discrepancy exists between high income and other countries of the 
world regarding the drugs preferred.

•	 This study presents an overview of the mostly evidence-based global 
research on this issue, with randomised controlled trials, systematic 
reviews and meta-analyses comprising 15 out of the total 25 studies 
included.

•	 The results show sufficient evidence for the efficacy of remdesivir 
and corticosteroids based on international research, with reduced 
mortality demonstrated only for corticosteroids.

•	 Favipiravir, anticoagulation, interferons and monoclonal antibodies 
were agents with promising but weaker evidence of therapeutic 
efficacy and so need further investigations.

•	 The inclusion of favipiravir studies may be a reminder to global 
researchers to review the evidence about this agent as well, since 
it has been prescribed widely in a number of countries worldwide.
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INTRODUCTION

Preeclampsia is a multi-systemic, pregnancy-specific syndrome 

characterized by hypertension and proteinuria, which often occurs 

after the 20th week of pregnancy.1 Preeclampsia is one of the 

most important health problems which cause maternal morbidity 

and mortality. It occurs in 3%–8% of pregnancies.2 Although 

the exact pathogenesis of preeclampsia is unknown, placental 

vascular inadequate perfusion, maternal endothelium damage 
and increased vascular permeability are thought to contribute to 
the pathophysiology of this disease.3 Preeclampsia, which can be 
described as a common inflammatory process that develops due 
to endothelial damage; platelets that come into contact with the 
damaged endothelium activate the coagulation system, which leads 
to both an increase in consumption and bone marrow production 
of platelets. Increased thrombopoiesis produces larger and younger 
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BACKGROUND/AIMS: Preeclampsia is a multi-systemic syndrome that often occurs after the 20th week of pregnancy. It is one of the main causes 
of maternal morbidity and mortality in the obstetric population. There is still a debate about whether hemolysis, elevated liver enzyme levels, 
and low platelet levels (HELLP) is a form of severe preeclampsia or a separate disease. We aimed to find a relationship between platelet large 
cell ratio (PLCR) and preeclampsia in our study, and try to assess whether this parameter could be used as marker for early diagnosis.

MATERIALS AND METHODS: This retrospective cohort study included 86 preeclampsia and 50 normotensive patients who were admitted to 
İstanbul Training and Research Hospital between January 2018 and December 2019. Complete blood count values from preeclampsia and 
normotensive pregnancies were measured using an automated hematological analyzer (XN 3000, Sysmex Corp., Kobe, Japan) at their first entry 
to the emergency service department. The PLCR value was calculated using data from full blood count analysis. Hemogram and biochemistry 
results were compared in the preeclampsia and control groups from the patient records. 

RESULTS: No statistically significant difference was found among the body mass index (BMI), PLCR, hemoglobin (Hg), hematocrit (Hct) and 
platelet values of the preeclampsia and control group pregnant women. The PLCR values showed a statistically significant positive correlation 
with alanine transaminase, aspartate aminotransferase, urea, and lactate dehydrogenase values (p<0.05) in the preeclampsia patients. The 
PLCR value showed the highest statistically significant negative correlation with the platelet count and a positive correlation with the creatinine 
level (p<0.01).

CONCLUSION: Our study supports the belief that HELLP syndrome develops with different mechanisms and adaptive responses from 
preeclampsia, the underlying enhanced inflammatory response has been demonstrated. Our findings support the belief that anti-inflammatory 
treatment method could be applied along with appropriate preventive and therapeutic options in those patients with HELLP syndrome.
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platelets rather than older platelets, and these platelets are more 
enzymatic and metabolically active.4 As a result, the bone marrow 
releases larger young platelets resulting in increased platelet indexes 
such as average platelet volume (MPV), platelet distribution width 
(PDW) and PLCR. Hemolysis, elevated liver enzyme levels, and 
low platelet levels (HELLP) syndrome is a serious complication of 
pregnancy with hemolysis, high liver enzymes and low platelets. It 
occurs in 0.2%–0.6% of all pregnancies. HELLP occurs in 10%–20% 
of severe preeclampsia and often leads to negative maternal and 
perinatal consequences.5

There is still a debate about whether HELLP is a form of severe 
preeclampsia or a separate disease. Laboratory findings and clinical 
presentations differ in preeclampsia and HELLP syndrome. Preeclampsia 
is associated with an increase in platelet function. Thus, platelets 
contribute to the formation of micro-thrombosis in the placenta and 
exacerbate vascular dysfunction seen in preeclampsia. Therefore, 
platelet activation markers may be more sensitive to an early suspicion 
of potential preeclampsia than the number of platelets, which can vary 
during normal pregnancy as a result of preeclampsia.6

Various studies have shown that platelets are decreased significantly 
in women with preeclampsia, and MPV is increased significantly.7 The 
neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) 
are inflammatory markers used to predict the diagnosis and severity of 
preeclampsia.8 

PLCR values ​​are novel parameters that have recently been studied 
in patients with preeclampsia. In a study involving 219 patients with 
preeclampsia,9 PLCR values ​​were found to be higher in those patients 
with severe preeclampsia compared to patients with mild preeclampsia, 
and they stated that thrombocyte markers could be used to predict the 
prognosis of preeclampsia.

PLCR is an indicator of larger platelets (>12 fL) shown as a percentage. 
The normal percentage range is 15%–35%. It is also used to monitor 
platelet activity.10

In our study, we aimed to determine the prognostic and diagnostic 
importance of PLCR, a systemic inflammatory response marker easily 
detected in peripheral blood, in preeclampsia and HELLP syndrome.

MATERIALS AND METHODS

Eighty-six preeclampsia and 50 normotensive pregnant patients 
were admitted to İstanbul Training and Research Hospital Obstetrics 
and Gynecology Emergency Department between January 2018 and 
December 2019 and these inpatients were examined retrospectively.

Those patients with blood pressure, measured at least twice with an 
interval of six hours, above or equal to 140 mmHg in systolic and 90 
mmHg in diastolic, and with 300 mg or more of proteinuria in 24-hour 
urine were included in the mild preeclampsia group. Blood pressure 
(above 160/110 mmHg), Oliguria (less than 400 mL in 24 hours), 
headache, visual impairment, pain in the epigastric and upper right 
quadrant, pulmonary edema, cyanosis, more than 3 gr/24-hour urine 
or 3+ proteinuria in spot urine sample, thrombocytopenia (<100,000/
mm3), and patients with impaired liver function were included in the 
severe preeclampsia group. HELLP syndrome was defined as hemolysis, 
high liver enzymes and low platelets.

The small for gestational age (SGA) is defined as a birth weight below the 
10th percentile for the gestational week.

Those patients with hypertension <20 gestational weeks (GWs) or 
before pregnancy, kidney disease, diabetes mellitus, cardiovascular, 
neurological disease, a history of drug use, the presence of any infection, 
fetal anomaly, in utero fetal death, hematological or immunological 
diseases were excluded from this study. 

Those patients with HELLP, eclampsia, associated coagulopathy, bleeding, 
acute renal failure, hepatic insufficiency, unregulated hypertension, 
pulmonary hypertension, pulmonary edema, hemodynamic instability, 
or the need for mechanical ventilation were followed up in the intensive 
care unit for close monitoring.

Blood samples were taken from preeclampsia and normotensive patients 
at the first entrance to the emergency room and analyzed with an 
automated hematologic analyzer (XN 3000, Sysmex Corp., Kobe, Japan). 
PLCR was calculated using data from the complete blood count analysis. 
The hemogram and biochemistry results were examined retrospectively 
in the preeclampsia and control group from the patient records. The 
mean PLCR values of the two patient groups were compared.

Statistical analysis

The R-version for statistical analysis 2.15.3 program (R Core Team, 2013) 
was used. The normal distribution conformity of quantitative data 
was evaluated by the Shapiro–Wilk test and graphical examination. 
Independent samples t-test was used in comparisons between two 
groups of quantitative variables with normal distribution, and Mann–
Whitney U test was used in comparisons between two groups of 
quantitative variables which did not show normal distribution. Pearson 
correlation analysis was used to determine the level of relationship 
between the quantitative variables of the preeclampsia and control 
group pregnant women. Statistical significance was considered as 
p<0.05. The statistical analysis of the PLCR values of the preeclampsia 
women who were admitted to the intensive care unit or had SGA fetuses 
was performed using the Chi-square test.

Permission and approval of İstanbul Training and Research Hospital 
Ethics Committee were obtained for our study (decision no: 2072, date: 
06/12/2019). Since our study was retrospective, written consent could 
not be obtained from the patients.

Results

In our study, 86 preeclampsia and 50 normotensive pregnant patients 
were analyzed. Of the 86 preeclampsia patients, 44 patients were 
admitted to the intensive care unit and 42 patients were followed up in 
cesarean section or normal labor postpartum delivery rooms. SGA fetus 
was detected in 26 (30%) of the preeclampsia pregnancies.

As shown in Table 1, the age of the preeclampsia patients was 
statistically higher than the normotensive patients (p<0.05). There was 
no statistically significant difference found between the Body Mass 
Index (BMI), PLCR, hemoglobin (Hg), hematocrit (Hct), or platelet values 
of the preeclampsia and normotensive patients. The gestational week 
of the preeclampsia patients was statistically lower than the control 
group (p<0.05). The urea, creatinine, alanine transaminase (ALT) and 
aspartate transaminase (AST) values of the preeclampsia patients were 
statistically significantly higher (p<0.05) than the control group.
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Table 2 shows the correlation of the preeclampsia patients’ laboratory 
and clinical data with each other. The GW and BMI values did not show 
a statistically significant correlation with any laboratory values. The 
platelet values show a statistically significant high positive correlation 
with PLCR, ALT, AST, and lactate dehydrogenase (LDH) values (p<0.01). 
The ALT values show a statistically significant high positive correlation 
with AST, urea, and LDH values (p<0.01). The AST values show a 
statistically significant high positive correlation with ALT, urea, and LDH 
values (p<0.01).

The PLCR values show a statistically significant high positive correlation 
with ALT, AST, urea, and LDH values (p<0.05). The PLCR value showed 
the highest statistically significant correlation with platelet count 
negatively and with creatinine level positively (p<0.01).

The PLCR values of the preeclampsia patients admitted to the intensive 
care unit were not statistically significantly different from those patients 
monitored in postpartum delivery room (p=0.444).

There was no statistically significant difference found in the PLCR values 
between the preeclampsia patients with SGA fetus or the women with 
appropriate for gestational age (AGA) fetuses using chi-square analysis 
(p=0.162).

DISCUSSION

Preeclampsia pathogenesis consists of two consecutive stages. In the 
first stage, genetic factors, immunological maladaptation or primary 
trophoblast defect primarily cause placentation problems. In the 
second stage, abnormal cytokine released from the placenta, oxidative 
stress and the release of free radicals, the stimulation of leucocytes and 
macrophages, the activation of the complement system and apoptosis 
and the release of micro-particles into the maternal circulation cause 
widespread endothelial damage. Widespread endothelium damage also 
leads to the emergence of the maternal presentation of preeclampsia. 
Vascular damage is caused by the interaction of macrophages, 
T-lymphocytes, activated complement and the coagulation system and 
platelets.11 

In HELLP syndrome, the inflammatory reaction is more severe, and 
the inflammation mostly attacks the liver and clotting system. Clinical 
symptoms usually appear before laboratory findings. However, in some 
cases, HELLP syndrome may present with viral syndrome-like symptoms 
or weakness.12

HELLP syndrome, considered a complication of preeclampsia, is 
characterized by pronounced endothelial cell damage to the liver. 
Hepatic ischemia can cause inflammation, subcapsular hematomas 
and intraparenchymal hemorrhage. Liver rupture is a rare but serious 
and life-threatening complication.13

Hemolysis in microangiopathic blood dissemination, one of the most 
important features of the disease, reflects the damage of the vascular 
endothelium. The decreased number of platelets in HELLP syndrome 
indicates increased consumption. Platelets are activated and adhere 
to the damaged vessel endothelium, resulting in an increased platelet 
turnover with a shorter half-life. The diagnosis of hemolysis is supported 
by the high concentration of LDH and the presence of non-conjugate 
bilirubin. The elevation of liver enzymes may reflect a hemolytic 
process due to liver involvement. The elevation of AST and ALT levels is 

mostly due to liver damage. Thrombocytopenia (platelet<100,000/mL) 
is definitely seen in HELLP.13

Maternal manifestations of HELLP syndrome can be explained by 
systemic inflammatory reaction including; hypertension, proteinuria, 
intravascular coagulation, low platelet count, and hemolysis endothelial 
cell dysfunction.14 In our study, we found that PLRC values did not differ 
between the preeclampsia and normotensive patients (Table 1) and 
correlated with the HELLP syndrome criteria (Table 2). We did not find 
any correlation between PLCR values in preeclampsia patients and with 
those patients who had SGA fetuses or with patients who were admitted 
to the intensive care unit, showing preeclampsia severity. Although an 
inflammatory process plays a role SGA fetus, it occurs due to chronic 
vascular insufficiency. We conclude that the significant difference of 
PLCR values ​​in HELLP syndrome may be explained by the acute nature 
of the disease. 

Our findings suggest that HELLP has a different etiopathogenesis than 
preeclampsia. Our study also supports the belief that HELLP syndrome 
is mainly an inflammatory process. 

In another report,15 supporting our study, plasma levels of Interleukin-6 
(IL-6) and IL-1Ra were found to be increased significantly during HELLP 
compared to preeclampsia and normotensive pregnancies. During 
HELLP acute flare, median GSTA1-1 levels were found to be significantly 
higher than preeclampsia and normal pregnancies.15 Those studies 
have concluded that these findings are associated with a more intense 
inflammation of HELLP syndrome. In addition, prednisone therapy 
in patients during HELLP syndrome has been shown to decrease the 
increase in plasma levels of cytokine IL-6.15 Corticosteroids have been 
reported to have an endothelial stabilizing effect in patients with HELLP 
syndrome. With gene expression measurement (HELLP - healthy), it has 
been showed that there was an up-regulation of IL-10, IL-6 receptor and 
TGF-b3 in HELLP placentas.16 

Table 1. Analysis of preeclampsia and control pregnant patient data

Preeclampsia  
(n=86)

Control 
(n=50)

p-value

Age (years) 31.2 27.3 0.01

BMI (kg/m2) 28.8 30.4 0.08

PLCR 32.1 33.9 0.13

GH (weeks) 34.8 36.3 0.01

Hg (g/dL) 11.2 11.5 0.428

HCT (%) 33.9 35.3 0.96

PLT (k/L) 213 225 0.48

Urea 66 11 0.01

Creatinine 77 0.8 0.01

ALT (IU/L) 64.9 17.2 0.01

AST (IU/L) 83.6 12.3 0.01

LDH (U/L) 389

Uric acid 5.3

Significant p-values are shown in bold.
GH: gestational week, BMI: body mass index, PLCR: platelet large cell ratio, PLT: 
platelet, ALT: alanine aminotransferase, AST: aspartate aminotransferase, LDH: lactate 
dehydrogenase, n: number.
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Although the cause of tissue damage in HELLP syndrome is multi-
factorial. It can be said that factors from aberrant inflammatory 
response to abnormal placentation have an important role.

HELLP is seen as a more severe variant of preeclampsia. However, 
several studies17 suggest that this may be a separate disease: differences 
in placental gene expression and maternal polymorphic alleles related 
to inflammatory responses confirm this hypothesis.

In our study, we found the highest statistically significant correlation of 
PLCR values with platelet count and creatinine level. We assume that 
platelet count and creatinine levels are the most important laboratory 
parameters in the progression of preeclampsia to HELLP syndrome.

Our study supports the belief that HELLP syndrome develops with 
different mechanisms and adaptive responses from preeclampsia, 
and the underlying increased inflammatory response was shown in 
our study. Our findings also support the belief that anti-inflammatory 
treatment methods might be applied with appropriate preventive and 
therapeutic options, especially in patients with HELLP syndrome.

CONCLUSION

We are the first to show that complete blood parameters are simple, 
inexpensive and rapidly achievable tests in daily practice and they 
could be used to determine the risk of progression to HELLP syndrome 
in patients with preeclampsia. Our results support the hypothesis that 
the innate immune system contributes to maternal susceptibility to 
HELLP syndrome. Therefore, the identification of the components of 
the maternal innate inflammatory system that predispose patients to 
hypertensive disorders of pregnancy merits further investigation.

Although there are only a limited number of studies examining PLCR 
values in preeclampsia patients, a limitation of our study is the lack of 
exclusion of other inflammatory conditions which might cause higher 
or lower PLCR values in some patients. However, due to the large sample 
size of our study, we assume that this effect is negligible.
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INTRODUCTION

Obstructive sleep apnoea syndrome (OSAS) is characterized by persistent 
and recurrent obstruction of the upper airways during sleep.1 A recent 
epidemiological study in adults showed that 49.7% of men and 23.4% of 
women have moderate to severe OSAS defined as an apnoea-hypopnoea 
index (AHI) ≥15/hour.2

One study found a relationship between difficult intubation and OSAS and 
its severity.3 The degree of difficulty in providing airway patency is parallel 
to hypoxic brain damage and the death risk. Therefore, airway control is 
significant in anaesthesia management in OSAS patients. The prediction 

of difficult intubation allows for changes in the anaesthesia method, the 
preparation of auxiliary instruments and allows for the presence of an 
experienced specialist, hence reducing the complication risks.

An ample amount of tests have been defined for this purpose, including 
the Mallampati (MP) and Cormack-Lehane (CL) tests, the sterno-mental 
(SM) distance, the thyro-mental (TM) distance, the inter-incisor distance 
and neck circumference measurements.

The goal of this study was to assess intubation difficulty in patients with 
and without OSAS, as well as to establish intubation difficulty predicting 
tests.
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BACKGROUND/AIMS: Obstructive sleep apnoea syndrome (OSAS) is a medical disease in which the upper respiratory tract is repeatedly blocked 
during sleep. Difficult intubation is more common among OSAS patients compared to the average population. Airway safety is also of importance 
for anaesthesia management. The prediction of difficult intubation may prevent many complications which can develop when attempting to 
establish the patency of the airway.

MATERIAL AND METHODS: Patients who were going to undergo ear-nose-throat operations were allocated into two groups, including 209 
patients without OSAS (Group 1) and 113 patients with OSAS (Group 2). The neck circumference, the inter-incisor distance, the sterno-mental (SM) 
and the thyro-mental (TM) distances were measured; the Mallampati (MP) and the Cormack-Lehane (CL) tests were performed and recorded. It 
was evaluated whether these tests could be used as predictive markers for difficult intubation or not. 

RESULTS: A neck circumference of above 40 cm, an inter-incisor distance lower than 4 cm, and MP and CL grades of 3 or 4 were found to be 
associated with difficult intubation. No association was found between difficult intubation and TM or SM. The rate of intubation difficulty was 
higher in the OSAS group.

CONCLUSION: We found that a short inter-incisor distance, a large neck circumference and a high Mallampati and CL degree were related to 
difficult intubation and OSAS. In line with these results, we concluded that OSAS is associated with intubation difficulty. We consider that pre-
specifying these tests could reduce airway-related complication risks.
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MATERIALS AND METHODS

This study was conducted with Akdeniz University Clinical Research 
Ethics Committee’s approval (ethics committee approval number: 
70904504/141, date: 18.03.2015). ASA 1 or 2 patients aged 17–70 years 
who would undergo one or more of septoplasties, conchaplasty, uvulu-
palato-pharyngoplasty (UPPP), tympanoplasty, functional endoscopic 
sinus surgery, septorhinoplasty, mastoidectomy or tongue root 
resection due to any reasons were included in this study. The patients 
were informed about the study, and written consent was obtained from 
them prior to the study. The operations were performed by the same 
surgical team and the same anaesthesia team. Those patients without 
OSAS were classified as Group 1 (n=209), and those with OSAS were 
classified as Group 2 (n=113).

The inter-incisor distance, neck circumference, and thyro-mental 
and sterno-mental distances were measured and recorded. The oro-
pharyngeal structures were evaluated and recorded according to the 
Modified Mallampati classification. This was performed when the 
patients were seated, their mouths were opened entirely, and their 
tongues were fully extended out. Sterno-mental and thyro-mental 
distance measurements were made with the head in full extension. The 
sterno-mental distance was defined as the distance between the highest 
end of the sternum and the end of the mandible; The thyro-mental 
distance was defined as the distance between the thyroid cartilage and 
the end of the mandible. The distance between the upper and lower 
incisors with the patient’s mouth wide open was measured as the inter-
incisor distance.

After full muscle relaxation following anaesthesia induction, the 
patient’s head was positioned at extension at the atlanto-occipital joint 
and the upper cervical spine. The neck was placed in flexion from the 
inferior cervical spine, and intubation was performed. Laryngoscopy 
was performed using Macintosh 3 or 4 blades, and the appearance was 
evaluated and recorded according to the Cormack-Lehane classification. 
Intubation was defined as “easy” if intubation could be achieved at 
the first attempt with direct laryngoscopy and as “difficult” when an 
instrument and/or position change and/or tracheal pressure was 
required after laryngoscopy.

Statistical Analysis

Categorical variables were expressed as frequency and percentage. 
Constant variables with a normal distribution were expressed as 
mean and standard deviation. Variables that did not fit the normal 
distribution were expressed as median and minimum-maximum. The 
Chi-square test was used in the analysis of the data. Data were analysed 
using IBM SPSS Statistics 18© (IBM Corp., Chicago, IL, USA) Copyright SPSS 
Inc.1989, 2010 software.

RESULTS

Of a total of 322 patients, 92 (28.6%) were females, and 230 (71.4%) 
were males (Table 1). The male ratio was found to be significantly 
higher in Group 2 compared to Group 1 (p=0.00). The demographic 
characteristics of the patients are summarized in Table 2.

A significant difference was determined between the groups concerning 
intubation difficulty (p<0.01). The rate of difficult intubation was 
higher in the OSAS group (Table 3). Three of the patients with difficult 
intubation had a history of difficult intubation, while easily intubated 
patients did not have this history.

A relationship was determined between a neck circumference of over 40 
cm and difficult intubation (p<0.01) (Table 4). The neck circumference 
was found to be over 40 cm in 84.8% of the patients in the OSAS group, 
and there was a significant difference between the OSAS group and the 
group without OSAS (p<0.01).

A significant association was found between the inter-incisor distance 
being smaller than 4 cm (p<0.01) (Table 4). The percentage of patients 
whose inter-incisor distance was 4 cm or below was 26.5% in the OSAS 
group, while this rate was 17.2% in the group without OSAS. A significant 
difference was determined between the groups (p<0.05).

No correlation was seen between the sterno-mental and thyro-mental 
distances and difficult intubation (p=0.40 and 0.23, respectively).

A significant association was determined between Mallampati 3 or 4 
and difficult intubation (p<0.01) (Table 5). In our study, while the rate 
of Mallampati 3 or 4 was 31.0% in the OSAS group, this rate was 7.2% in 
the group without OSAS, and this difference was statistically significant 
(p<0.01).

A significant difference was determined between Cormack-Lehane 
grade of 3 or 4 and difficult intubation (p<0.01) (Table 5). In our study, 
while the rate of Cormack-Lehane grades of 3 or 4 was 34.8% in the 
OSAS group, this rate was 12.8% in the group without OSAS, and this 
difference was statistically significant (p<0.01).

DISCUSSION

Airway control is essential in the anaesthesia management of OSAS 
patients. Many studies have found a link between OSAS and difficulty 
in intubating. Hiremath et al.3 evaluated 15 patients with intubation 
difficulty and 15 control patients regarding clinical, polysomnography 
and radiology parameters in their prospective, case-controlled study 
investigating the relationship between OSAS severity and difficult 
intubation and they revealed a significant relationship between 
them. In that study, the Apnoea-hypopnea Index (AHI) was found to 

Table 1. Gender differences between groups

Gender
Total 
(n, %)Female 

(n, %)
Male 
(n, %)

Group 1 79 (37.8%) 130  (62.2%) 209 (100%)

Group 2 13  (11.5%) 100 (88.5%) 113 (100%)

Total 92  (28.6%) 230 (71.4%) 322 (100%)

OSAS: obstructive sleep apnoea syndrome, Group 1: patients without OSAS, Group 
2: patients with OSAS, n: number of the patients.

Table 2. Quantitative differences between groups

Group 1 (n=209)

(mean ± SD)

Group 2 (n=113)

(mean ± SD)

Weight (kg) 74.2±14.7 88.5±13.4

Height (cm) 171±9.0 173.5±8.3

BMI 25.5±4.3 29.4±4.1

Age 34.5±12.0 45.1±8.8

OSAS: obstructive sleep apnoea syndrome, Group 1: patients without OSAS, Group 
2: patients with OSAS BMI: Body Mass Index, *p<0.05 was accepted as statistically 
significant. n: number of patients, SD: standard deviation.
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be significantly higher in the difficult intubation group (patients with 
CL grade 4 were recorded as “difficult intubation” by the anaesthetist) 
compared to the control group; AHI was found to be greater than 10 
in eight patients in the difficult intubation group and in two patients 
in the control group (p<0.03). In their retrospective study, Siyam and 
Benhamou4 reported that intubation was more difficult in 36 OSAS 
patients than in the control group, and no significant association was 
found between OSAS severity and intubation difficulty. In another 
retrospective study,5 90 patients who had undergone UPPP surgery were 
included, and the rate of difficult intubation was found to be higher 
in the OSAS group than in the control group. In the same study, the 
patients were divided into three groups according to their AHI values 
and those with AHI of <40 were classified as the “mild OSAS” group, 
those with AHI of 40–70 were classified as the “moderate OSAS” group, 
and those with AHI of >70 were classified as the “severe OSAS” group. 
The incidence of difficult intubation was found to be higher only in 
those patients whose AHI was >40. We also found the rate of intubation 
difficulty to be higher in the OSAS group (p<0.01).

Hiremath et al.3 found those OSAS patients who had demonstrated 
intubation difficulty to be associated with an increased neck 
circumference. A short and large neck has been reported in the 
literature to be among the risk factors for intubation difficulty.6-7 Acer 
et al.8 found the threshold value of neck circumference to be 360 mm, 
and its sensitivity was found to be 94.74% and specificity to be 42.68% 
compared to the risky CL test group in their study conducted with 227 
patients. Kandemir et al.9 found the neck length and the circumference 
to be statistically significant in the prediction of intubation difficulty, 
and a 43.7% sensitivity, a 66% selectivity and a 50% positive predictive 
value were obtained for a neck circumference of 40.75 cm and above. 
In our study, we found a significant association between difficult 
intubation and a neck circumference of more than 40 cm, similar to 
the literature, and the rate of patients with a neck circumference of 
over 40 cm was found to be higher in the OSAS group compared to the 
non-OSAS group.

The inter-incisor distance which is measured with the mouth fully 
opened was previously evaluated by Wison et al.10. The authors showed 
that the inter-incisor distance is shorter in those patients with difficult 
laryngoscopy. A risk score was formed for the prediction of difficult 
laryngoscopy. The likelihood of mandibular protrusion was suggested 
to be related to increased risk in those patients whose inter-incisor 
distance was smaller than 5 cm (approximately three fingers width). We 
discovered a link between a smaller than 4 cm inter-incisor distance 
and problematic intubation, with the OSAS group having a greater rate 
of patients with an inter-incisor distance smaller than 4 cm.

Patil et al.11 reported that a smaller than 6 cm distance between the 
lower border of the mandible and thyroid prominence with the neck 
in full extension was a predictor of difficult intubation. Frerk12 found 
a smaller than 7 cm TM distance to be significant, and Karkouti et al.13 
found a smaller than 7.75 cm TM distance to be significant for difficult 
intubation. In their study conducted with 350 patients, Savva6 concluded 
that the TM distance is not sensitive and specific enough and cannot be 
used as a single criterion in predicting difficult intubation. The authors 
found that the TM distance was smaller than 6.40 cm in patients with 
difficult intubation, similar to the study results of Kandemir et al.9. The 
TM distance, problematic intubation, and OSAS were not found to be 
associated in our study. The number of patients was smaller than ours 
in the studies of Frerk, Karkouti and Kandemir et al.’s9-13, and the rate of 

OSAS patients was higher in our study, and differences may have 
arisen from this. Lohom et al.14 reported that sensitivity decreased by 
25% when measuring the TM and the SM distances together with the 
Mallampati test; however, the selectivity and the positive predictive 
value reached as high as 100%. Savva6, as a result of their study with 350 
patients, suggested using the SM distance as the only objective indicator 
for difficult intubation. At the same time, when the SM distance was less 
than 12.5 cm, they found a sensitivity of 82.4%, selectivity of 88.6% and 
a positive predictive value of 26.9%. Al Ramadhani et al.15 accepted the 
threshold value of the SM distance to be 13.5 cm or less. We did not find 
an association between the SM distance and difficult intubation and 
OSAS. This may have resulted from the higher number of OSAS patients 
in our study.

The patients with CL grades 3 or 4 were accepted as difficult intubation 
in the study of Kandemir et al.9. Furthermore, the Mallampati-thyro-
mental distance combination was the test that demonstrated the 
highest selectivity and positive predictive value for predicting difficult 

Table 3. Assessment of groups concerning intubation difficulty

Intubation
Total

Easy Difficult 

Group 1
(n, %)

173 (82.8%) 36 (17.2%) 209 (100%)

Group 2 
(n, %)

67 (59.3%) 46 (40.7%) 113 (100%)

Total 
(n, %)

240 (74.5%) 82 (25.5%) 322 (100%)

OSAS: obstructive sleep apnoea syndrome, Group 1: patients without OSAS, Group 2: 
patients with OSAS. n: number of patients.

Table 4. The association between intubation difficulty and neck 
circumference and inter-incisor distance

Intubation

Total (n, %)
Easy (n, %)

Difficult 
(n, %)

Neck circumference
≤40 cm 119 (50.0%) 13 (16.2%) 132 (41.5%)

>40 cm 119 (50.0%) 67 (83.8%) 186 (58.5%)

Total 238 (100%) 80 (100%) 318 (100%)

Inter-incisor distance
≤4 cm 40 (16.7%) 26 (31.7%) 66 (20.5%)

>4 cm 200 (83.3%) 56 (68.3%) 256 (79.5%)

Total 240 (100%) 82 (100%) 322 (100%)

n: number of the patients.

Table 5. The association between intubation difficulty and Mallampati 
and Cormack-Lehan

Intubation
Total (n, %)

Easy (n, %) Difficult (n, %)

Mallampati
1–2 218 (90.8%) 54 (65.9%) 272 (84.5%)

3–4 22 (9.2%) 28 (34.1%) 50 (15.5%)

Total 240 (100%) 82 (100%) 318 (100%)

Cormack-Lehane
1–2 216 (91.9%) 34 (42.5%) 250 (79.4%)

3–4 19 (8.1%) 46 (57.5%) 65 (20.6%)

Total 235 (100%) 80 (100%) 315 (100%)

n: number of the patients.
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intubation. Both OSAS and difficult intubation were found to be related 
to a higher Mallampati score in the study of Hiremath et al.3. We also 
found a significant association between Mallampati grades of 3 and 4 
and difficult intubation. Additionally, the rate of Mallampati grades of 
3 and 4 was significantly higher in the OSAS group.

Shiga et al.16 conducted a meta-analysis of 35 studies comparing 
intubation tests with the CL test, and they found difficult intubation at 
a rate of 5.8% as a result of their meta-analysis.

Lohom et al.14 compared intubation tests and CL tests in 212 cases and 
found the difficult intubation rate to be 9%. Kandemir et al.9 found the 
difficult intubation incidence to be 7.9% in their study that accepted 
CL grade 3 and 4 patients as their difficult intubation criteria. We also 
determined a significant relationship between CL 3–4 and difficult 
intubation (p=0.00). The rate of CL 3–4 was higher in the OSAS group.

The limitations of this study include its small sample size and 
recruitment from a single centre

We determined an association between intubation difficulty and OSAS 
and a shorter than 4 cm inter-incisor distance, a neck circumference 
of over 40 cm, and Mallampati grades of 3−4, and CL grades of 3−4. 
We consider that these parameters may be helpful in the prediction of 
difficult intubation. In line with these results, we concluded that OSAS is 
associated with intubation difficulty. We suggest that further studies be 
conducted on the subject.

CONCLUSION

We found that a short inter-incisor distance, a large neck circumference 
and a high Mallampati and CL degree were related to difficult 
intubation and OSAS. In line with these results, we concluded that OSAS 
is associated with intubation difficulty. We consider that pre-specifying 
these tests could reduce airway-related complication risks.

MAIN POINTS

•	 Difficult intubation is more common among OSAS patients compared 
to the average population.

•	  Prediction of difficult intubation may prevent many complications 
that can develop when attempting to establish the patency of the 
airway.

•	 Patients who were going to undergo ear-nose-throat operations were 
allocated to two groups so as to include 209 patients without OSAS 
(Group 1) and 113 patients with OSAS (Group 2).

•	 A neck circumference of over 40 cm, an inter-incisor distance 
lower than 4 cm, and MP and CL grades of 3 or 4 were found to be 
associated with difficult intubation

•	 The rate of difficult intubation was found to be significantly higher 
in Group 2.
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BACKGROUND/AIMS: The coronavirus disease-2019 (COVID-19) virus has spread to many countries in a short time since its emergence in 
December 2019 and it has been declared as a pandemic. It is important to wear a mask and comply with physical distance rules to protect 
against COVID-19. However, the COVID-19 vaccine is important for breaking the infection chain. This study was a methodological type of validity 
and reliability study on the COVID-19 Vaccine Knowledge and Attitude Scale conducted in the Northern Cyprus between October 2020 and 
January 2021. 

MATERIALS AND METHODS: The COVID-19 Vaccine Knowledge and Attitude Scale was produced via two different studies (a cross-sectional study 
and a methodological study). The first study was the cross-sectional (n=396) study. This study’s results were used for the first draft candidate 
scale, 50 items, with the literature. In this study, it was aimed to evaluate the validity and reliability of the COVID-19 Vaccine Knowledge and 
Attitude Scale. The study population consisted of individuals who were over the age of 18 years living in Northern Cyprus, who could speak 
Turkish, used social media platforms, and had a smart phone or a computer. In this study,firstly, the researchers evaluated the first candidate 
scale (n=50 items) and then this was reduced to 25 items. According to the literature, the study sample size (25x10) should be at least 250 
participants. In this study, sampling selection was achieved via a Convenience Sampling method and 477 participants who met the study 
criteria and agreed to participate in this study as a volunteer took part. Also, in this study, confirmatory factor analysis (CFA)was performed 
with a different sample (n=120).The data was collected via Google Form (age, gender, eight socio-demographic questions and the COVID-19 
Vaccine Knowledge and Attitude Scale) on internet platforms. SPSS were used for the statistical evaluation of the study. The Content Validity 
Index method was used for the content validity of the scale. Kaiser–Meyer–Olkin (KMO) and Bartlett’s tests were applied to evaluate the 
sampling adequacy and suitability for factor analysis. Pearson correlation analysis was used for item analysis and the Cronbach alpha reliability 
coefficient was used to test internal consistency. Subsequently, approximately 2 weeks later, the scale was reapplied to the participants (n=85) to 
test-retest reliability using the paired dependent sample t-test.No statistically significant difference was found(p>0.05).The results are shown as 
mean ± standard deviation, number(n) and percentage (%). Aconfidence interval (CI) of 95% and p<0.05 were accepted as statistical significance. 
The IBM SPSS V22 (IBM Corp., Armonk, NY, USA) Amosprogram was used for CFA.

RESULTS: Content and construct validity of the items were evaluated (n=477). The 16-item scale had a KMO test result of 0.808 and a Bartlett’s 
test result of 2,308,179. In the determination of the invariance of the scale with respect to time (n=85), there was no statistical difference 
(p>0.05). 

Cronbach’s alpha coefficients were calculated for the whole scale and its factors (total scale α=0.68, Factor 1 “perceived severity” α=0.81, Factor 
2. “perceived barriers” α=0.782 and Factor 3 “perceived benefits” α=0.70). CFA was also evaluated with a different sample (n=120). According 
to these results; the Degrees of Freedom (DF) value was found to be 101 (p<0.001), the Root mean square error approximate value (RMSEA) was 
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) virus spread very rapidly and 
turned into a long-term pandemic. The rate of morbidity and mortality 
(3.4%) of the virus causes fear and panic in society, causes economic 
losses, and psychological and social problems.1,2 The virus causes 
serious health problems and death in all age groups, but especially for 
those who are elderly, have chronic diseases, or have immune system 
problems. The virus also creates a heavy burden on the health system.3,4

There is no specific treatment for the virus to date, so prevention has 
become even more essential.2 It is aimed to gain both individual and 
social immunity with the vaccines developed.5 In the world, seven 
different vaccines have been developed so far.6 Their level of protection 
ranges from 40% to 90% and it is predicted that they will protect for at 
least six months.7 However, there are various problems and concerns 
about obtaining the vaccines, their application, their side effects, and 
the preventiveness of these vaccines.8 In some sections of society, these 
concerns remain even for vaccines developed many years ago (measles, 
polio, rubella, etc.), and this leads to “anti-vaccination”or “vaccine-
hesitancy” attitudes.9,10

Health belief is defined as the individuals’ beliefs and attitudes 
towards health behaviors.11 If a person thinks that a disease has fatal 
or dangerous health consequences (perceived severity) and believes 
that the current method of protection/treatment will protect/cure 
them (perceivedbenefits), they will seek health care. However, the 
same person may also experience some difficulties (perceivedbarriers) 
in accessing the treatment.12 Valid, reliable measuring tools are needed 
to determine the community’s knowledge regarding the vaccine, and 
the associatedperceived barriers, perceived severity and perceived 
benefits.

This study was conducted as a methodological study to determine the 
validity of the newly developed “COVID-19 Vaccine Knowledge and 
Attitude Scale”.

MATERIALS AND METHODS

This study was a methodological type of validity and reliability study 
conducted in Northern Cyprus between October 2020 and January 2021. 

Population

The study population consisted of individuals over the age of 18 years 
living in the Northern Cyprus, who could speak Turkish, used social 
media platforms, and had a smart phone or a computer.

Sampling

In this study, the first candidate scale with 50 items was produced 
from the first study which was a cross-sectional (n=396) study13 and 
subsequently, it was reduced to 25 items. According to the literature,14-18 
the sample size should be at least 5–10 times of the number of scale 

items. In this study, the second candidate scale was 25 items, and so the 
study sample size was calculated to be at least 250 participants.

In this study, sample selection was achieved with a Convenience 
Sampling Method and 477 participant who met the study criteria 
and agreed to take part as volunteers were enrolled in this study.  
Subsequently, approximately 2 weeks later, the scale was applied to 85 
participants again to test-retest its reliability. The confirmatory factor 
analysis (CFA) was performed with a different sample of 120 (Figure 1).

Data Collection

The data was collected via Google Form (age, gender, eight socio-
demographic questions and the COVID-19 Vaccine Knowledge and 
Attitude Scale) on internet platforms.

Ethical Aspects of the Study

Ethics committee approval for this study was obtained from Near East 
University Scientific Research Ethics Committee (decision number: 
2020/85, date: 26.11.2020), and written informed consent was obtained 
from all participants before the study.

Inclusion/Exclusion Criteria

Those who could read and understand Turkish and who volunteered to 
participate in this study were included, and those who could not access 
the internet via their computer or smart phone were excluded from 
this study.

Limitations of the Study

The research data was collected with the participants’ self-declaration 
and applies only to this sample group. It cannot be generalized to other 
groups.

0.08, the Goodness of Fit Index (GFI) value was 0.89; the Normalized Fit Index (NFI) value was 0.62 and the Comparative Fit Index (CFI) value 
was 0.67.

CONCLUSION: The scale was considered a valid and reliable instrument. However, it is recommended to test it in other groups in order to 
increase its reliability criteria.

Keywords: COVID-19 vaccine, validity-reliability, scale development

Figure 1. Steps of this research.
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Data Collection Tools

Socio-demographic Questionnaire

It consists of eight questions that investigate the age, gender, and 
educational status of the individuals, and the COVID-19 transmission 
status and chronic disease history of themselves and their family.

COVID-19 Vaccine Knowledge and Attitude Scale

COVID-19 Vaccine Knowledge and Attitude Scale was developed by the 
researchers. The final version consists of16 items inthreesub-scales. 
All scale items were calculated positively and the sub-scales can used 
individually. There is no cut-off point of the scale. High scores obtained 
indicate that the participant has a high level of “severity” (five items= 
1;2;3;4;5),“barriers” (seven items= 6;7;8;9;10;11;12), and “benefits” 
(four items= 13;14;15;16) perception regarding COVID-19 Vaccine 
Knowledge and Attitude. The scale was a Likert type scale. Items were 
evaluated as1=Strongly Disagree, 2=Disagree, 3=Neutral, 4=Agree, 
and 5=Strongly Agree. It takes about 10 minutes to complete the scale.

Statistical Analysis

Statistical analyses were performed using the Statistical Package for 
Social Sciences software version 21.0 (IBM SPSS Corp., Armonk, NY, 
USA).While testing the reliability of the scale, the Content Validity 
Index (CVI) was used to evaluate the Content Validity, and exploratory 
factor analysis was used to evaluate the Construct Validity. Kaiser–
Meyer–Olkin (KMO) and Bartlett’s tests were applied to evaluate 
the sampling adequacy and suitability for factor analysis. Pearson 
correlation analysis was used for item analysis and the Cronbach 
alpha reliability coefficient was used to test internal consistency. 
Test-retest reliability was evaluated via the paired dependent t-test.
The results are shown as mean ± standard deviation, number (n) 
and percentage (%). Confidence interval (CI) 95% and p<0.05 were 
accepted as statistical significance. The Amos SPSS V22 (IBM Corp, 
Armonk, NY, USA) was used for CFA. 

RESULTS

The Study Participants Sociodemographic Characteristics

The average age of the participants was 23±39.3 years, 67.1% (n=320) 
were women, and 81.8% (n=390) were university graduates. It was 
determined that 27.9% of the participants (n=133) had a family 
member infected with the COVID-19 virus, and 5% (n=24) lost one of 
their family members due to COVID-19. In addition, it was determined 
that 9% (n=43) of the participants had been infected with COVID-19.

COVID-19 Vaccine Knowledge and Attitude Scale Validity Assessment

Content Validity Index Analysis

The first draft of this scale (50-item scale) was prepared on the basis of a 
health belief model, according to the results of a literature review and 
before the Cross-Sectional type study (n=396) results. Following this, the 
first draft scale items (50-item scale) were evaluated independently by 
the researchers, and they reached a consensus on the second draft scale 
(25-item draft scale).

The second candidate scale (25 items) and its items were evaluated by 
expert researchers (n=5) according to the CVI. CVI evaluation for each 
item was as follows: 1 = the item is not relevant, 2 = the item is not 
relevant and a major change is required to become relevant, 3 = the 

item is relevant but a minor change is required, 4 = the item is very 
relevant. Those itemsassessed as 3 or 4 were considered sufficient in 
terms of Item Contend Validity and remained in the draft scale. At this 
stage, five items were removed from the scale; so that the third draft 
scale (20-item scale) was created. The evaluation of the experts for this 
scale was found to be CVI= 80%–90%.

Construct Validity Analysis

According to the results of the first analysis (n=477), four items with 
Eigenvalues <1 were removed from the draft scale. Statistical evaluation 
was continued with the remaining fourth draft scale (16-item scale).

In the Table 1, KMO and Bartlett tests were used for exploratory factor 
analysis on the data obtained from the fourth draft scale (16-item scale). 
KMO was found to be 0.808, and the Bartlett test result was found to be 
2308.1 (p<0.001) (Table 1).

The Varimax orthogonal rotation method was used to rotate the factor 
loadings matrix and explain the factor variances with fewer variables 
in a maximum way. An Eigenvalue of 1 was accepted to determine the 
number of factor items. A Scree Plot diagram was used to determine 
the number of factors. According to the Scree Plot diagram, the last 
point before falling below a nEigenvalue of 1determines the number 
of factors.19

It was determined that among the scale items included in the analysis, 
those with an Eigenvalue >1 explained 51.55% of the total variance. The 
variance ratio explained by the first factor with an Eigenvalue of 4.00 
was 25.00%; the variance ratio explained by the second factor with an 
Eigenvalue of 2.64 was 16.55%; the variance ratio explained by the third 
factor with an Eigenvalue of 1.80 was 11.28%. The total variance ratio 
explained in the scale was found to be 51.55%.

When the Scree Plot graph was examined, it was determined that a 
sharp decline continued until the fourth point, and after the fourth 
point, the slope of the line became horizontal (Figure 2). When the dot 
intervals up to the fourth point were counted, it was determined that 
it was three, and this suggests that a useful model for these data may 
have three factors. Accordingly, the first factor is perceived severity, the 
second factor is perceived barriers, and the third factor is perceived 
benefits (Table 1).

COVID-19 Vaccine Knowledge and Attitude Scale Reliability Analysis

Reliability is the degree to which the items of the measurement tool are 
consistent with each other, the degree to which their results are free of 
random errors.11 Internal Consistency Cronbach Alpha, Spearman and 
Guttman Coefficients, Item analysis, and test-retest confidence analyses 
were used to determine the reliability of the scale developed.

Table 1. Distribution of factor analysis of the scale

Kaiser–Mayer–Olkin (KMO) sample measurement value 
adequacy

0.808

Bartlett’s test

Chi-square 2308.179

SD 120

Sig 0.001

SD: standard deviation, Sig: significance.
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Internal Consistency Reliability (Cronbach Alpha) Analysis

Cronbach’s alpha coefficient, one of the methods of testing the internal 
consistency reliability in Likert-type scales, was calculated for the whole 
scale and its sub-scales (Table 2). The Scale Total Cronbach alpha value 
was α = 0.68, Factor 1/perceived severity Cronbach Alpha value was 
α=0.81, Factor 2/perceived barriers Cronbach Alpha value was α=0.78 
and Factor 3/perceived benefits Cronbach Alpha value was determined 
to be α=0.70. A Cronbach alpha item deleted test was performed, but it 
was determined that the Cronbach alpha value did not increase if any 
items were removed.

Determination of Spearman-Brown and Guttman Values Analysis

As can be seen in Table 3, the split-half reliability coefficients obtained 
by dividing the scale items into two equivalent halves were calculated. 
Accordingly, the Spearman value (Equal-length Spearman–Brown) was 
found to be S=0.349, and the Guttman value (Guttman split-half) was 
G=0.347.

Item Correlation Analysis

Correlation Analysis

In Table 4, “Pearson-moment correlation analysis” was performed to 
determine the relationship between the scale score and factor scores. 
A correlation was found between Factor 1-perceivedseverityand Factor 
2-perceivedbarriers (r=0.310), Factor 3-perceived benefits (r=1.000), 
and the scale total score (r=0.816) (p<0.001). A correlation was 
found between Factor 2-PerceivedBarriersand the scale total score 
(0.782), Factor 1-Perceived Severity (r=-0.105), Factor 3-Perceived 
Benefits (r=1.000) (p<0.001). A correlation was found between Factor 
3-Perceived Benefits and the overall score of the scale (r=0.697), Factor 
1-PerceivedSeverity (r=1.00), and Factor 2-PerceivedBarriers (r=-0.108) 
(p<0.001).

Item Loads of Factors Analysis

In cases where the Eigenvalue was below 0.40, the relevant item was 
removed from the scale. The factor loads are shown in Table 5.

The factor loads of the items in the first factor vary between 0.522 
and 0.807, the factor loads of the substances in the second factor vary 
between 0.459 and 0.713, and the factor loads of the substances in the 
third factor vary between 0.472 and 0.721.

Test-Retest Analysis

In Table 6, to determine the relationship between the overall and 
sub-scales of the scale, the test was applied to a group of the study 
participants (n=85) again. Subsequently, the data was analyzed 
with the paired dependent sample t-test. There was no statistically 
significant difference between either the total mean point of the scale 
(pre-test=52.28±4.30, post-test=45.95±5.08) and the mean points of 
Factors 1, 2 and 3 between the pre-test and post-test (p>0.05).

Confirmatory Factor Analysis

The CFA performed in the AMOS SPSS version 22 (IBM Corp, Armonk, 
NY, USA) statistical program examined the relationship between the 
different participants (n=120) and the factors and co-variance values 
(Figure 2).

The structure examined contains five items for severity sub-scale, seven 
items for barrierssub-scale, and four items for benefits sub-scale. The 
results of the CFA are shown in Figure 3. According to these results, the 
Degrees of Freedom (DF) value was found to be 101 (p<0.001),the root 
mean square error of approximation (RMSEA) value was found to be 
0.08, the Goodness of Fit Indices value (GFI) was 0.89, the Normed Fit 
Index (NFI) value was 0.62, and the Comparative Fit Index value (CFI) 
was 0.67.

DISCUSSION

The COVID-19 virus affected billions of lives shortly after its emergence 
and caused many deaths worldwide. There have been more than three 
million deaths from COVID-19 worldwide to date, and the number of 

Table 2. Internal consistency distribution of the scale

Cronbach α coefficients n Cronbach α coefficients

Total 477 0.68

Factor 1: severity 477 0.81

Factor 2: barriers 477 0.78

Factor 3: benefits 477 0.70

n: number.

Table 3. Internal consistency of the scale Spearman and Guttman 
coefficients

Coefficients Number Point

Spearman–Brown 477 0.349

Guttman 477 0.347

Figure 2. Scree plot of Eigenvalue.

Factor 1

Factor 2

Factor 3
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deaths due to the virus in Northern Cyprus has exceeded 30.20,21 In this 
study, 5% of the participants had lost a family member due to COVID-19, 
and approximately 10% had been infected with COVID-19 (Table 1). The 
data in this study are similar to the literature.

In the literature, it is stated that draft scale questions in scale 
development studies be created by scanning the literature or by 
qualitative interviews.22-24 In this study, the literature was reviewed 
and the first draft scale (50-item draft scale) was created using cross-
sectional study data conducted with a different sample group in the 
first step of the research as part of the scale development study.23 In 
this study, firstly, the researchers evaluated the first candidate scale 
(50 items) and then the second draft candidate scale was created by 
reducing the number of items to 25.

Validity is the conformity of the measurement tool to the feature 
required to be measured and the degree of measurement of the 
feature it intends to measure.25 A developed measurement tool is 
expected to meet validity. Validity is evaluated as content validity and 
construct validity.26 Testing the content validity of a scale is carried 
out to determine whether the newly developed scale measures 
the concept that it is intended to measure and whether it contains 
unrelated concepts.27 The scale was presented to experts in this field 
in order to eliminate items that are not related to the condition to 
be measured. The scale was edited in line with the comments and 
assessments of these experts. In the literature, it is stated that the 
number of experts to be consulted to test the content validity can vary 
between 5 and 40.25,28-30 The purpose of the validity test is to evaluate 
the draft scale items by determining whether the draft items represent 
the behaviors to be measured. This second draft scale (25-item scale) 
was presented to experts (n=5) to test its content validity. As a result 

of the evaluations of the experts, five items scoring below three were 
removed from the scale, and it was determined that the CVI value of 
the scale was above 80%. The research was then carried out with the 
third draft scale (20items).

The construct validity determines to what extent the items in the 
scale accurately measure what it is intended to measure.31 The test 
of construct validity is done by using the factor analysis method and 
scoring the answers given to the items in the measurement tool. As a 
result of this analysis, items with low factor loads are excluded from 
the scale. Factor analysis is continued until an appropriate result is 
reached, which includes a sufficient number of items to measure 
the desired area.32,33 With the KMO test and Bartlett’s tests, data on 
the scale are tested to ensure their suitability for factor analysis. The 
lower limit of KMO testing is 0.50, and factor analysis should not be 
continued in case of the result being lower than this value. The KMO 
result is expected to be above 0.70 and close to 1 to perform a good 
factor analysis.20,25,34 In this study, the Kalmogrow–Simirnow test was 
used to determine the normality distribution of the data. Accordingly, 
whether or not the sample size was sufficient to develop a scale was 
tested with the KMO test and Bartlett’s test among the exploratory 
tests. As a result of these tests, it was determined that the items were 
sufficient to develop the scale. The KMO coefficient of the study (0.808) 
and Bartlett’s test (2308.179) were found to be sufficient for analysis 
(Table 1).

Among principal component analysis, the Varimax Rotation method is 
one of the most used methods to determine the factor structure of a 
scale.32 In this study, Varimax rotation was used and the factor structure 
of the scale was determined. In the literature, the value of factor load is 
used to explain the relationship between items and the factor and when 
deciding on the substances to be included in the scale. The lower limit 
specified for the factor load value is 0.30, and load values between 0.30 
and 0.59 are considered to be medium and values 0.60 and above are 
considered high. It is recommended that values above 0.40 should be 
taken as the factor load value.26,32 In this study, four items with a factor 
load below 0.40 were excluded from the scale. Thus, the number of items 
on the scale decreased to n=16 items (the fourth draft of the scale).

Table 4. Correlation of scale total score and factor scores

Variables
Total point Severity Barriers Benefits

r p-value r p-value r p-value r p-value

Total point ** ** 0.816 0.001 0.782 0.001 0.697 0.001

Severity 0.816 0.001 ** ** 0.310 0.001 1.000 0.001

Barriers 0.782 0.001 -0.105 0.001 ** ** 1.000 0.001

Benefits 0.697 0.001 1.00 0.001 -0.108 0.001 ** **

r=Pearson’s correlation test

Table 5.Item load distribution of factors

Factor groups Factor weight

Factor 1 0.807–0.639

Factor 2 0.713–0.459

Factor 3 0.721–0.472

Table 6. Test/Re-test analysis results of COVID-19 Vaccine Knowledge and Attitude Scale and sub-scales

Scale total and

sub-scale

Pre-test Post-test Statistic

Min Max Mean ± SD Min Max Mean ± SD t-test p-value

Factor 1 11.00 23.00 17.49±2.47 8.00 23.00 16.06±3.45 -0.136 0.140

Factor 2 13.00 31.00 21.21±3.86 9.00 31.00 17.04±4.31 0.134 0.144

Factor 3 8.00 20.00 13.57±2.41 8.00 20.00 12.84±2.17 -0.224 0.014

Total 41.00 64.00 52.28±4.30 38.00 64.00 45.95±5.08 -0.144 0.116

t-test: for paired two dependent sample.
COVID-19: coronavirus disease-2019, Min: minimum, Max: maximum, SD: standard deviation.
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As a result of factor analysis, the higher variance rates mean a stronger 
factor structure. However, it is not possible to reach a high variance 
rate in many areas; variance rates varying between 40% and 60% are 
considered ideal.31 In this study, the total variance explained after factor 
analysis was determined to be 51.55%. This scale is within acceptable 
limits in terms of the exploratory factor load value.

The Scree Plot graph is used to determine the number of factors.34 In 
this graph, the vertical axis expresses Eigenvalues and the horizontal 
axis expresses factors. Points giving a steep slope in the graph are 
included in the study. Points giving a superficial, flat slope are not 
included in the study. A horizontal line is drawn from the point where 
the graph shows a horizontal slope, and the distances between the 
points above this line are accepted as a scale.35 In the literature, it 
is recommended to take the opinions and comments of experts in 
the naming of the sub-scales.36 In this study, according to the factor 
analysis, the three factors were named as the perceived severity sub-
scale, the perceived barriers sub-scale and the perceived benefits 
sub-scale.

The consistency of all the items in the measurement tool and the degree 
to which the measurement results are free from random errors is called 
Reliability. A test accepted as valid should also be reliable.25,26 Internal 
consistency, split-half, test-retest, and factor analysis methods are used 
in the reliability analysis of a developed scale.

Internal consistency is determined by calculating the Cronbach alpha 
coefficient.37 Internal consistency is the reliability method that indicates 
the items included in the measurement tool can measure the variable 
that is desired to be measured. A high Cronbach alpha coefficient 
means that the items in that scale are consistent with each other.38 In 
the literature, it is reported that a scale is reliable if the Cronbach alpha 
coefficient is in the range of 0.60–0.70, while values between 0.70–
1.00 are considered as high reliability.26 In this study, the total scale 
the Cronbach’s alpha value of the scale was found to be α=0.68. This 
value was considered as meaning the reliability of the scale was within 
acceptable limits. Removing any item from the scale while evaluating 
Cronbach alpha may increase the Cronbach alpha value.39 However, in 
this study, it was determined that the Cronbach alpha value did not 
increase with the deletion of any item. For the Cronbach alpha value 
of the sub-scales, the perceived severity sub-scale with α=0.81, the 
perceived barriers sub-scale with α=0.78, and the perceived benefits 
sub-scale with α=0.70, were determined, and it was considered a 
reliable measurement tool. 

In determining the internal consistency of the scale, in addition to 
the Cronbach alpha coefficient, the split-half method is used and the 
Guttman and Spearman–Brown reliability coefficients are calculated.40 
When calculating the internal reliability coefficient using the division 
in half method, the coefficient value should be at least 0.70.29 In this 
study, the Spearman–Brown value of the scale was calculated to be 
S=0.349 and the Guttman value as G=0.347. The Spearman–Brown and 
Guttman values were found to be low in this study.

Testing consistency-against-time is another scale of reliability. The scale 
is applied to part of the same sampling group after 2 to 4 weeks, and 
the mean scores between the two measurements are compared.25,26 In 
this study, the relationship between the overall and sub-scale of the 
scale was evaluated in the test-retest method with a group of the study 
participants (n=85), and there was no statistically significant difference 
between them (p>0.05). This result was evaluated as a consistent 
measurement of the scale against time.

Item analysis is carried out to test whether the items in the whole or 
sub-scales of the measurement tool are significantly included in the 
whole or sub-scales of the scale. In item analysis, the variance of each 
scale item and the variance of the total scale score are compared 
with Pearson-moment correlation analysis, and the relationship 
between them is examined.40 If the items of the scale are of equal 
weight and in the form of independent units, it is expected that the 
correlation coefficient between each item and the total value will be 
high, and the item-total correlation results will also show statistical 
significance.25,34,20 In this study, there was a statistically significant 
relationship between all items in the scale and the total score 
according to the results of Pearson-moments correlation analysis 
calculated to determine item-total correlations (p<0.05). As a result 
of the Pearson-moment correlation analysis performed for the item-
total correlations of the sub-scales, a significant correlation was 
found between the perceived severity, perceived barriers,perceived 
benefits items, and their sub-scales total score (p<0.05).These results 

Figure 3. Confirmatory factor analysis.



Elyeli and Bebiş. COVID-19 Vaccine Knowledge and Attitude Scale Cyprus J Med Sci 2022;7(3):312-320

318

indicate that the items in the scale are distinctive in terms of the 
properties they measure.

CFA is a frequently used analysis method in developing a new 
measurement tool, the evaluation of the psychometric properties 
of the measuring instrument, examining the effectiveness of the 
method, determining whether the validity of the measurement 
tool created varies according to time, population and groups, and 
determining the correlation between measurement errors.41 CFAof the 
scale developed in this study was carried out with a different sample 
(n=120) (Figure 3).

In the CFA, if the RMSEA value is less than 0.08 and the Goodness of 
Fit Indices value (GFI) is above 0.90, it indicates that the scale has a 
“good” fit.42 If the Normed Fit Index (NFI) value is above 0.90 and the 
Comparative Fit Index value (CFI) is equal to 0.95, it means that the 
scale has a “perfect” fit.33 According to this study’s results, the degrees 
of freedom (DF) value was found to be 101. RMSEA value was found to 
be 0.08, the Goodness of Fit Indices value (GFI) was 0.89, the Normed 
Fit Index (NFI) value was 0.62, and the Comparative Fit Index value (CFI) 
was 0.67. In line with these data, it was found that the CFA of the scale 
was within the reference values given.

CONCLUSION

The COVID-19 Vaccine Knowledge and Attitude Scale, which was 
analyzed for validity and confidence in this study, is a valid and reliable 
tool. However, it is recommended to test it in other groups in order to 
increase its reliability criteria.
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Appendix 1. COVID-19 Vaccine Knowledge and Attitude Scale
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1 COVID-19 Vaccines protect against COVID-19 disease.

2 Those with chronic diseases should get the COVID-19 vaccine.

3 The elderly need to get the COVID-19 vaccine.

4 Everyone should get the COVID-19 vaccine.

5 COVID-19 vaccines cause mild COVID-19 disease.

6 COVID-19 vaccines can have serious side effects.

7 COVID-19 vaccines have just been developed, they are not safe yet.

8 COVID-19 vaccines with low protection are used in developing countries.

9 Even if serious side effects of COVID-19 vaccines are seen, they are hidden from society.

10 The positive news in the press about COVID-19 vaccines is exaggerated as advertising.

11 Highly protective COVID-19 vaccines are applied in developed countries.

12 It is impossible for everyone to get the vaccine in sufficient dosage and frequency.

13 Children should also get the COVID-19 vaccine.

14 Young people should also get the COVID-19 vaccine.

15 Even if the virulence of the COVID-19 virus decreases, it is necessary to be vaccinated.

16 Someone recovering from COVID-19 disease should still get the COVID-19vaccine.

Appendix 2. COVID-19 Vaccine Knowledge and Attitude Scale in Turkish [COVID-19 Aşısı Bilgi ve Tutum Ölçeği]
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1 COVID-19 aşıları, COVID-19 hastalığından korur.

2 Kronik hastalığı olanlarCOVID-19 aşısı yaptırmalıdır.

3 Yaşlıların COVID-19 aşısını yaptırması gerekir.

4 COVID-19 aşısını herkes yaptırmalıdır.

5 COVID-19 aşıları hastalığı hafif geçirmeyi sağlar.

6 COVID-19 aşılarının ciddi yan etkileri olabilir.

7 COVID-19 aşıları yeni geliştirildi, henüz güvenli değiller.

8 Koruyuculuğu düşük COVID-19 aşıları, gelişmekte olan ülkelerde uygulanır.

9 COVID-19 aşılarının ciddi yan etkileri görülse bile toplumdan gizlenir.

10 COVID-19 aşıları ilgili basında çıkan olumlu haberler abartılı ve reklamdır.

11 Koruyuculuğu yüksek COVID-19 aşıları, gelişmiş ülkelerde uygulanır.

12 Herkesin yeterli doz ve sıklıkta aşı yaptırması imkansızdır.

13 COVID-19 aşısını çocuklar da yaptırmalıdır. 

14 COVID-19 aşısını gençler de yaptırmalıdır.

15 COVID-19 virüsünün hastalık yapma gücü azalsa bile, aşılanmak gerekir.

16 COVID-19 hastalığından iyileşen biri, yinede COVID-19 aşısı yaptırmalıdır.
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INTRODUCTION

There have been many pandemics in the world over the last twenty 
years.1,2 Having first appeared in the Wuhan-Hubei Province, China in 
December 2019, coronavirus disease-2019 (COVID-19) spread all over 
the world. It quickly threatened people’s lives and caused a huge 
panic.3,4 The World Health Organization (WHO) named this coronavirus, 
which was identified on January 12, 2020, 2019-nCoV.5 On February 
11, 2020, the WHO concluded that COVID-19 is a virus which causes 
serious acute respiratory disease, and declared a pandemic status.6 
Since that declaration, it is estimated that the world has seen more 
than 122,992,844 million confirmed COVID-19 cases, with more than 
2,711,071 deaths.7 There have been a total of 3,035,338 cases, 30,178 

deaths, and 1644 serious patients in Turkey to date since March 10, 2020 
when the first case was seen here.8 Health workers represent the most 
at-risk group during pandemics.9 Health workers are motivated to be 
compassionate when witnessing the physical and emotional suffering 
of their patients. However, prolonged exposure to such situations can 
cause compassion fatigue, leading to desensitization toward patients 
who are in serious emotional and physical pain.10 In the literature, 
compassion fatigue is also described as the physical, emotional, and 
psychological impact of helping others — often through experiences 
of stress or trauma.10-12 When examining the literature, it is evident that 
health personnel slowly start to exhibit adverse psychological signs 
from having to risk their lives and show compassion towards their 
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patients constantly. However, due to the overwhelming trauma during 
pandemics, these effects manifest rapidly and can evolve into symptoms 
of anxiety, depression, and stress that can have life-long effects.11-13 

The fact that COVID-19 spreads easily from person to person, and shows 
high morbidity and mortality rates maximizes an individual’s danger 
perceptions.14,15 The increasing number of cases and lack of equipment 
leads to pressure and anxiety in health workers.16 In addition to facing 
these critical situations, health workers who are directly dealing with 
COVID-19 patients’ diagnoses, treatment, and care are at greater risk of 
psychological distress.17,18 Health workers are at risk of infection despite 
employing the necessary protective measures against the spread 
of COVID-19, such as wearing masks, face shields, goggles, glasses, 
protective clothing, proper handwashing techniques, and maintaining 
social distancing.3,4 The established literature emphasizes that mental 
and physical burnout in health workers may result from an increasing 
number of suspected cases, the high risk of infection, increased 
workloads, the lack of medicines and vaccines to combat COVID-19, a 
lack of sufficient social and psychological support, fatigue, psychological 
disorders, and obsessions.17-20 Moreover, it is reported that the fear and 
anxiety levels of health workers are higher due to the infectious and fatal 
nature of COVID-19, especially when treatment is delayed.17,21 During 
the COVID-19 pandemic period, the psychological status of healthcare 
professionals who have to work more and are under more stress has 
been investigated in various studies.4,17,18,21 However, in the literature, 
there are a limited number of studies on the depression, anxiety and 
stress levels of healthcare workers regarding the COVID-19 epidemic.11-13 
No studies have been found that examine depression, anxiety, stress 
and compassion levels together. This study was conducted to determine 
the levels of depression, anxiety, stress and compassion of healthcare 
professionals during the COVID-19 pandemic process. It is thought that 
it will contribute to the literature in maintaining their physical and 
psychological health and in taking the necessary precautions in high-
risk environments by strengthening preparations.

Study Questions 	

1.	 What are health workers’ depression, anxiety, stress, and compassion 
levels?

2.	 What are the factors which affect health workers’ depression, anxiety, 
stress, ancompassion levels?

3.	 Is there a correlation between health workers’ compassion levels and 
their depression, anxiety, and stress levels?

MATERIALS AND METHODS 

Study Type

This is a cross-sectional and descriptive study.

Study Population and Sample

The population of the study consisted of health personnel who provided 
care to COVID-19 patients in a state hospital in the interior of Anatolia 
region. The sample of this study consisted of 234 health workers who 
agreed to join the study between June 10 and July 10, 2020.

Data Collection

The data were collected using the Information Request Form which was 
designed by the researchers to be in line with the relevant literature, the 

Depression Anxiety Stress Scale-21 (DASS-21), and the Compassion Scale 
(CS). Before starting this study, pre-implementation was conducted with 
five health personnel and the questionnaire form was also finalized. 
Due to the COVID-19 outbreak, the questionnaire form was shared and 
completed online on three different health platforms after contacting 
healthcare personnel managers. Before we initiated this study, the 
health personnel were informed about the study aim and their 
informed consent was obtained. Data collection for each participant 
took approximately 10–15 minutes.

Information Request Form

The Information Request Form was designed by reviewing the 
relevant literature4,17-19,21 and includes 15 questions: eight regarding 
the health personnel’s socio-demographic characteristics (age, gender, 
employment duration, educational level, marital status, department 
where they work, position at the hospital, and number of children), 
and seven regarding the changes which occur as a result of contact with 
COVID-19 patients. 

Depression Anxiety Stress Scale-21 (DASS-21)

The Depression Anxiety Stress Scale-21 (DASS-21), developed by 
Lovibond and Lovibond22, contains 42 items. Subsequently, Henry and 
Crawford23 developed a 21-item shorter version. The Turkish adaptation 
of the scale was designed by Yılmaz et al.24. The DASS-21 which was 
used in this study included a total of 21 items: seven items each for 
the depression,  anxiety and stress subscales. The responses were rated 
on a 4-point Likert scale as follows: (0) Did not apply to me at all; (1) 
Applied to me to some degree, or some of the time; (2) Applied to me 
to a considerable degree, or a good part of the time; (3) Applied to me 
very much, or most of the time. The higher the total scores are, the 
higher the levels of depression, anxiety, and stress experienced by the 
participants are. In this study, the Cronbach’s alpha value was 0.94. 

Compassion Scale (CS)

The CS was developed by Pommier25 and the Turkish validity and 
reliability tests were performed by Akdeniz and Deniz Engin26. It contains 
24 items. It is rated on a 5-point Likert scale with the following ratings: 
1=Never, 2=Rarely, 3=Sometimes, 4=Often, and 5=Always. There are 
six subscales of the CS: kindness (items 6, 8, 16, 24), indifference (items 
2, 12, 14, 18), common humanity (items 11, 15, 17, 20), disengagement 
(items 1, 7, 19, 23), mindfulness (items 4, 9, 13, 21), and separation 
(items 3, 5, 10, 22). The indifference, separation, and disengagement 
sub-dimensions of the scale are scored reversely. The average total 
score is calculated with this scoring. However, when the subscales are 
scored separately, it is not necessary to reverse the score. The lowest 
possible score is 24, while the highest is 120; higher total scores indicate 
higher compassion levels. In the study by Akdeniz and Deniz Engin26, 
the Cronbach’s alpha value was found to be 0.85. In this study, the 
Cronbach’s alpha value was 0.88.

Statistical Analysis 

The data were processed using the IBM SPSS Statistics for Windows 
version 24.0 (IBM Corp., Armonk, NY, USA ) program. Descriptive 
statistics were calculated and the Kolmogorov–Smirnov test was 
performed to determine whether the data followed a normal 
distribution. In the statistical analysis, the numbers, percentages, 
standard deviation, frequency, average, minimum, and maximum 
values were analyzed to assess the health workers’ socio-demographic 
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characteristics. For paired comparisons, the Independent t-test was 
used; while for the comparisons of more than two groups, the One-
Way ANOVA test was used. For correlation analyses, if the data did 
not follow a normal distribution, the Pearson correlation analysis was 
used. Results were considered significant for p<0.05.

Ethical Consideration

The ethical suitability of the research was approved by the Medicine 
Faculty Non-Interventional Ethics Council of Selçuk University (protocol 
number: 2020/255) and the Scientific Research Platform of the 
Ministry of Health of Turkey (protocol number: 2020-05-07T11_53_50). 
Additionally, verbal approval was obtained from the health platforms 
on which the study was carried out. The participants were informed 
of the study-aim, study-length, and questionnaire forms via the link 
and their informed consent was obtained after it was explained that 
participation was voluntary.

Limitations of the Study

Among the limitations of this study; only those healthcare professionals 
who were providing care for COVID-19 patients participates. Also, there 
are a limited number of online platforms to reach out to individuals on. 
Therefore, the findings may not be generalizable to all health workers in 
Turkey. The lack of face-to-face interviews with the healthcare workers 
is another study limitation as it can reduce the effective answering of 
the questions.

RESULTS

It was found that 70.5% of the participant health workers were aged ≥26 
years, 84.2% of them were female, 45.3% of them had an employment 
duration of 1–5 years, 28.6% of them worked in emergency rooms, and 
79.1% of them were employed as nurses/medical assistants (Table 1).

When the distribution of the health workers in our study was 
investigated according to changes during the COVID-19 period, it was 
seen that 70.9% of the participants had close and/or direct contact with 
COVID-19 diagnosed patients. We found that those health workers’ who 
came into close and/or direct contact with COVID-19 diagnosed patients 
exhibited the most physiological symptoms such as fatigue (41.9%), 
sleeplessness (33.8%), weakness and sweating (26.1%). Furthermore, 
these health workers experienced the most psychological symptoms, 
such as worry (56.4%), stress (48.3%) and fear (43.2%). Among the most 
important social changes experienced by the healthcare professionals 
were agreeing with the following: social life is becoming more important 
(53.8%), and nature is important (46.6%). 64.1% of the health workers 
who came into close and/or direct contact with COVID-19 diagnosed 
patients were worried that they may spread the disease to their family 
members; 60.7% of them often prayed; and 59.0% of them realized that 
good health is the most important thing in life (Table 2).

The health workers’ average total score on the DASS-21 scale was 
38.28±13.95 and the stress subscale average score was 13.79±5.63. 
The average CS total score was found to be 93.34±11.77 and the 
disengagement subscale average score was 16.76±2.58. The DASS-21 
and the CS sub-dimensions are listed in Table 3.

The participant health workers’ depression, anxiety, and stress levels 
were investigated. We found that 34.7% of the participants experienced 
moderate levels of anxiety, 38.4% of the participants exhibited normal 
levels of depression, and 62.4% of the participants experienced normal 
levels of stress (Table 4). 

The average total scores obtained from the DASS-21 Scale, the depression 
subscale, and the stress subscale from those aged between 18 and 21 
years (14.00±8.90) were found to be higher than those aged ≥26 years 
(11.92±4.52). The average scores on the CS-separation subscale differed 
in terms of age, gender, experience, and the department where they 
were employed. The average scores on the CS-separation subscale was 
detected to be higher in women (16.31±2.80). As the health workers’ 
experience increased, the average scores on the CS-separation subscale 
decreased (15.83±3.25) (Table 5). 

We found that the health workers’ average scores on the CS-mindfulness 
subscale differed according to the department where they worked, 
and their average score on the CS-disengagement subscale differed 
according to their professional experience. In Table 5, the comparison 

Table 1. Distribution of health workers in terms of socio-demographic 
characteristics (n=234)

Socio-demographic characteristics n %

Age

18–21 years

22–25 years

≥26 years

4

65

165

1.7

27.8

70.5

Gender

Female

Male 

197

37

84.2

15.8

Educational status

Medical vocational high school

Associate degree 

Graduate degree 

Master/doctorate degree

20

19

164

31

8.6

8.1

70.1

13.2

Marital status

Married

Single

131

103

56.0

44.0

Number of children

0

1–2 children

≥3 children

123

98

13

52.6

41.9

5.5

Employment duration

1–5 years

6–10 years

≥11 years 

106

41

87

45.3

17.5

37.2

Department where they worked

Emergency room

Intensive care

Polyclinics

Service

Operation room/delivery room

Radiology

Others 

67

32

20

53

27

10

25

28.6

13.7

 8.6

22.6

11.5

4.3

10.7

Position at hospital 

Doctor/dentist

Hospital manager

Nurse/medical assistant

Technician/technical personnel

10

3

185

36

4.2

1.3

79.1

15.4

n: number.
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of the health workers’ scores between the DASS-21 and CS are shown 
in terms of some descriptive characteristics. There was a significant 
difference between the DASS-21 (depression and stress subscales) and 
sociodemographic characteristics (age), respectively (p=0.025; p=0.007). 
There was also a significant difference between the DASS-21 Scale total 
scores and age (p=0.035). As for CS, a statistically significant difference 
was found between the separation subscale and socio-demographic 
characteristics of age (p=0.000), professional experience (p=0.000) 
and the department they work in (p=0.086). In addition, while there 
was a positive and strong relationship between the CS-mindfulness 
subscale and the department they worked in (p=0.042), a significant 
difference (p=0.026) was found between the CS-separation subscale and 
professional experience. A statistically significant difference was found 
between gender and the CS-well-being subscale and the separation 
subscale (p=0.042; p=0.023) (Table 5).

When the health workers’ DASS-21 and CS scores were assessed using 
correlation analysis, it was noted that there was a significant, negative, 
and strong correlation between the DASS-21-depression subscale and 
the CS-indifference, CS-separation and CS-disengagement subscales 
(p<0.01). A significant, negative, and strong correlation was found 
between the DASS-21 anxiety subscale and the CS-indifference, CS-
separation, and CS-disengagement subscales (p<0.01). A significant, 
negative, and strong correlation was detected between the DASS-
21 stress subscale and the CS-indifference, CS-separation, and CS-
disengagement subscales (p<0.01) (Table 6).

DISCUSSION

When health workers are combatting global pandemics, they experience 
anxiety, fear/worry, stress, and depression. Psycho-physiological 
symptoms and post-traumatic stress symptoms are also seen during 
these periods. It is known that factors such as being isolated and being 
in contact with high risk/sick people are common causes of trauma; this 
trauma negatively affects the health workers’ psychological health.19 

Our study results revealed that the health workers’ compassion 
levels were very high and they experienced depression, anxiety, and 
stress during the pandemic. In a study by Guo et al.3 regarding the 
psychological effects of COVID-19 on health workers in China, it was 
identified that 4%–98% of the health workers had moderate to high 
levels of anxiety, 13%–47% of them had depression, and 10%–57% 
of them experienced recurrent worry/panic. In a study by Lai et al.21, 
where psychologically correlated factors among 1257 health workers 
exposed to coronavirus were investigated, it was seen that the majority 
of the health workers suffered from depression (50.4%), anxiety (44.6%), 

Table 2. Distribution of health workers according to changes during the 
COVID-19 pandemic period (n=234)

Changes during COVID-19 Pandemics n %

Being in close and/or direct contact with COVID-19 
diagnosed patients 

Yes

No

166

68

70.9

29.1

Physiological changes due to being in close and/or direct 
contact with COVID-19 diagnosed patients*

Sleeplessness

Fatigue

Weakness

Lack of appetite

Increased appetite

Palpitation 

Chest tightness 

Pain 

Sweating 

79

98

61

34

11

30

29

29

61

33.8

41.9

26.1

14.5

4.7

12.8

12.4

12.4

26.1

Psychological changes due to being in close and/or direct 
contact with COVID-19 diagnosed patients COVID-19*

Anxiety

Fear

Helplessness

Hopelessness

Depression

Worry 

Stress

Feeling of security

Anger 

Compassion

132

101

36

40

30

66

113

36

33

58

56.4

43.2

15.4

17.1

12.8

28.2

48.3

15.4

14.1

24.8

Social changes due to being in close and/or direct 
contact with COVID-19 diagnosed patients COVID-19*

I understood and appreciated more and more that 

Social life is important.

Friendship and sincerity are valuable.

Team mentality is significant.

Nature is important. 

126

103

102

109

53.8

44.0

43.6

46.6

Domestic and familial changes due to being in close 
and/or direct contact with COVID-19 diagnosed patients 
COVID-19*

I feared that I may spread the disease to my family 
members.

Family members feared that I may get infected.

My love and passion for my family members increased.

I contacted my spouse and children only on phone calls.

I felt that family was important and valuable. 

150

110

98

21

95

64.1

47.0

41.9

9.0

40.6

Spiritual changes due to being in close and/or direct 
contact with COVID-19 diagnosed patients COVID-19*

I often prayed.

I read the Koran. 

I often gave thanks.

I performed ritual prayers. 

142

35

121

44

60.7

15.0

51.7

18.8

Table 2. Continued

Changes during COVID-19 Pandemics n %

Changes in professional life due to being in close and/
or direct contact with COVID-19 diagnosed patients 
COVID-19*

I understood that my job is important. 

I understood that good health is the most important thing 
in life. 

I felt stronger in my job.

I felt weaker in my job.

80

138

73

20

34.2

59.0

31.2

  8.6

*Percentages were calculated over “n” value since more than one option was selected.
COVID-19: coronavirus disease-2019, n: number.
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sleeplessness (34%), and distress (34.0%). A study by Tan et al.27 aimed to 
understand the psychological effects of the COVID-19 pandemic on 470 
health workers in Singapore using the DASS-21. They reported that the 
scores varied from 2.45 to 3.82. According to their results, 14.5% of these 
workers were anxious, 8.9% of them were depressed, 6.6% of them were 
stressed, and 7.7% of them suffered from clinical anxiety; doctors and 
nurses experienced depression, stress, and anxiety the most. It is known 
that the perceived risks associated with pandemics are dependent on 
the individuals’ awareness and knowledge regarding pandemics.3 In 
line with this study’s results, we are of the opinion that poor access 
to psychological support, insufficient medical information, lack of 
knowledge regarding pandemics, low levels of personal protective 
measures, and poor education on infection control played a critical 
role in elevating the trauma level of clinical nurses. Consequently, we 
believe that it will be beneficial if health workers’ stress, anxiety, and 
depression levels are determined; it will also assist health workers if 
people’s awareness and knowledge regarding health workers’ anxiety, 
depression, stress, and correlating factors are raised. 

In the current study, we discovered that as the health workers’ age 
increased, the level of their DASS-21-depression and stress subscales 
decreased. In previous studies carried out during pandemics, it was 
reported that stress levels are higher among younger health workers.3,19 
This is in line with the findings of our study. Therefore, we believe that 
younger health workers may experience higher levels of fear, anxiety, 
and stress because factors such as their family responsibilities may be 
more pressing; they may be afraid of spreading the disease to their 

spouses, children, or to those with whom they live. They may also 
experience higher levels of fear, anxiety, and stress because they may 
be professionally less experienced. Moreover, the long and arduous 
working-hours of health personnel during pandemic periods may 
make their immune systems vulnerable, and consequently, increase 
their anxiety and stress levels. Therefore, psychological intervention 
teams should be established in hospitals and other pandemic settings 
to support health workers. Health workers actively working in the field 
should be encouraged to receive help from these teams. 

According to the relevant literature, there are results that indicate high 
compassion levels in health workers.28,29 It is emphasized that health 
workers exhibiting high compassion levels are unable to maintain these 
levels for a long time. Compassion fatigue symptoms as well as physical, 
psychological, and social symptoms such as depression, anxiety, stress, 
headaches, anger, and discomfort may occur as a result.10,28,30 Our results 
led us to conclude that the working conditions of our participants must 
have been arranged very well, as the participant health workers did 
not display compassion fatigue. Even when subjected to difficult and 
intense working conditions, they revealed high compassion levels. 
Measures taken for health workers by the Turkish government during 
this pandemic include the provision of protective equipment (gloves, 
masks, face shields, goggles, glasses, disinfectants, gowns), education 
aimed at maintaining social distance, health protocols, social isolation 
and facilities to achieve this (hostels, hotels, apartment accommodation), 
the rearrangement of working-hours, increased salaries, and assistance 
in maintaining domestic/familial communication. These measures also 

Table 3. Descriptive characteristics related to the DASS-21 and CS scores (n=234)

DASS-21 subscales Min-max/n X ± SD Cronbach Alpha

Depression 7–28 12.39±4.88 0.86

Anxiety 7–28 12.09±5.28 0.90

Stress 7–28 13.79±5.63 0.92

DASS-21 Total 21-84 38.28±13.95 0.94

CA and subscales

Kindness 4–20 16.18±3.69 0.89

Indifference 4–20 16.46±2.67 0.61

Common humanity 4–20 15.35±3.40 0.75

Separation 4–20 16.24±2.81 0.66

Mindfulness 4–20 16.24±3.52 0.84

Disengagement 4–20 16.76±2.58 0.58

CS total 49–112 93.34±11.77 0.88

Min: minimum, Max: maximum, X: arithmetic mean, SD: standard deviation, n: number.

Table 4. Distribution of health workers’ depression, anxiety, and stress levels (n=234)

  DASS-21 

Depression Anxiety Stress

Level n % n % n %

Normal 90 38.4 56 23.9 146 62.4

Mild 57 20.6 38 16.2 37 15.8

Moderate 73 31.3 81 34.7 40 17.1

High 12 8.8 32 13.6 11 4.7

Excessive 2 0.9 27 11.6 0 0.0

DASS-21: Depression, Anxiety and Stress Scale - 21 Items (DASS-21), n: number.
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included psychological support, guidance, and counseling against fear 
and anxiety.8 

Education and training aimed at combatting compassion fatigue is 
essential to achieve high quality care in hospitals, to promote patient and 
employee satisfaction, to maintain professional commitment, and to 
enhance team collaboration. Similar to our results, a study by Polat and 
Erdem28 investigating the correlation between compassion fatigue and 
the quality of life among health workers found a significant difference 
between compassion fatigue and the socio-demographic characteristics 
of age, gender, position, administrative function, employment duration, 
and the institution where the participants worked. The study by Kılıç 
et al.29 regarding nurses also reported that CS scores were statistically 
significant and high among those who worked in the same department, 
were in the profession for 1–5 years, and those who thought of quitting 
the nursing profession. From these findings, we inferred that higher 
age, longer employment duration, and more experience may cause 
compassion fatigue. It was identified that a positive correlation existed 
between the CS-mindfulness subscale and the department where the 
health workers worked; a negative correlation was found between 
the CS-separation subscale and professional experience. Furthermore, 
a negative correlation existed between the CS-kindness and CS-
disengagement subscale and gender. 29 The study by Kişmir and İrge31 
concurred with our study. Therefore, we concluded that the health 
workers who displayed high levels of awareness and consciousness, 
were pleased to work at their relevant departments, worked peacefully, 
and had high levels of empathy may suffer compassion fatigue if the 
current pandemic conditions continue. 

Similar to our findings, Çınar and Aslan32 argued that compassion driven 
behaviors produced positive health outcomes. There was a negative 
correlation for compassion with regards to depression and stress. It is 
essential to manage the factors which affect compassion levels so that 
professional burnout does not lead to undesired disorders such as anxiety, 
stress, and depression. The close correlation between compassion and 
well-being generates an expectation that compassionate people should 
show low levels of anxiety and stress. These results lead us to conclude 
that as health workers’ stress, anxiety, and depression levels decrease, 
their indifference, disengagement, and separation issues increase. 

Healthcare workers were found to exhibit high levels of affection, 
moderate depression, and suffer from anxiety and stress. The constant 
empathy of healthcare professionals for the trauma, pain, stress, 

anxiety, and depression of their patients resulted in compassion fatigue. 
In order to increase the quality of care and professional satisfaction of 
healthcare professionals, it is necessary to protect their physical and 
psychological health and to prevent compassion fatigue. Therefore, 
there is a clear need for ancillary clinical and political strategies to be 
planned to support healthcare professionals throughout the COVID-19 
pandemic. The necessary education, training and psychological support 
should be given to alleviate their anxiety and stress; this will also 
improve their health physically, psychologically and socially.

Implications for Nursing Practice

This study discussed the depression, anxiety, stress and compassion 
levels of health workers who work closely with COVID-19 patients in 
Turkey. According to our findings, these health workers exhibited 
depression, anxiety, stress and showed high levels of compassion. 
In light of these results, (i) health workers who risk their lives to the 
detriment of their health at clinics during pandemics should be 
supported physically, psychologically and; (ii) their stress, anxiety, 
depression and compassion levels should be periodically assessed and 
any necessary precautions should be taken; (iii) the difficulties, stress, 
anxiety, and worry that health workers face during pandemics should 
be evaluated so that they can be supported by psychological support 
experts; (iv) all necessary protective measures and equipment must 
be provided to health workers who are a high risk group during the 
pandemic period in our country; and education and training via mass 
media should be held.
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MAIN POINTS

•	 Healthcare professionals are among the occupational groups that 
experienced the most difficulties during the COVID-19 pandemic.

•	 Healthcare workers experience anxiety, depression and stress during 
the pandemic.

•	 During the pandemic, it could be seen that the healthcare workers’ 
compassion levels are quite high, but if precautions are not taken, it 
may cause compassion fatigue.

Table 6. Correlation analyses of health workers’ scores of DASS-21 and CS

Compassion Scale

  DASS-21

Depression Anxiety Stress DASS-21 total

r p r p r  p r p

Kindness   -0.009 0.894 0.061 0.351 0.018 0.790 -0.033 0.612

Indifference -0.181 0.005** 0.238 0.000** 0.194 0.003** -0.232 0.000**

Common humanity -0.032 0.632 0.027 0.681 0.006 0.923   -0.024 0.717

Disengagement -0.245 0.000** 0.286 0.000** 0.238 0.000** -0.290 0.000**

Mindfulness -0.006 0.925 0.062 0.342 0.054 0.415 -0.047 0.470

Separation -0.231 0.000** 0.282 0.000** 0.240 0.000** -0.284 0.000**

CS total -0.056 0.391 0.125 0.055 0.078 0.234 -0.099 0.132

**p<0.01, significant values are shown in bold.
DASS-21: Depression, Anxiety and Stress Scale - 21 Items (DASS-21), CS: Compassion Scale, n: number.
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INTRODUCTION 

The World Health Organization (WHO) dubbed novel coronavirus 
disease-2019 (COVID-19), which causes a severe acute respiratory 
syndrome, as coronavirus 2 (SARS-CoV-2) infection. It was first diagnosed in 
Wuhan, China, in December 2019. Shortness of breath, myalgia, tiredness, 
dry cough, and fever are the primary clinical signs of this disease, which 
is extremely infectious. COVID-19 spread swiftly throughout China and 
other nations around the world since the first recorded case in Wuhan, 
China, in late 2019 1,2. The WHO labeled it as a pandemic on March 11, 
2020, after a number of people died as a result of it.1,2 

SARS-CoV-2 infection particularly touches the geriatric age group, who 
experience a more serious progress of the disease.3,4 Early statistical 
data from China regarding the case-mortality rates of patients aged >60 
years indicated that the rate was 3.6% in patients aged 60–69 years, 8% 
in patients aged 70–79 years, and 14.8% in individuals aged >80 years, 
which shows that the elderly are more vulnerable to COVID-19.5 To the 
best of our knowledge, there have been few studies in the literature that 
have focused on the clinical features of senior COVID-19 patients, and 
their risk factors for death are still being investigated. Studies conducted 
by Chinese researchers on geriatric patients have shown that dyspnea 
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at presentation, complications, including acute respiratory distress 
syndrome (ARDS), and comorbidities, including chronic obstructive 
pulmonary disease and cardiovascular disease, are some of the factors 
that result in poor outcomes.6,7 

There are limited studies on this subject in Turkey. This study intended 
to identify the clinical features of geriatric patients who have COVID-19 
and explore the in-hospital mortality rate and its predictors.

MATERIALS AND METHODS 

This descriptive retrospective research was carried out in a tertiary-care 
training and research hospital. The study protocol was approved by 
the local ethics committee before implementation (no: 2012-KAEK-
15/2149, date: 22/07/2020). 

Study Population 

Included in the study were hospitalized patients aged ≥60 years 
who had positive results from a polymerase chain reaction (PCR) 
test between March 21, 2020 and July 1, 2020. Since the first case of 
COVID-19 in Turkey, our hospital has conducted the hospitalization, 
examination, and treatment of patients in accordance with the Ministry 
of Health’s national COVID-19 standards.8 Patients with incomplete data 
and those with negative PCR test results who were followed up with a 
pre-diagnosis of COVID-19 were excluded from this study. The required 
laboratory tests [ferritin, fibrinogen, D-dimer, partial thromboplastin 
time (PTT), prothrombin time (PT), erythrocyte sedimentation rate, 
C-reactive protein (CRP), routine biochemical tests, and complete 
blood count) and imaging tests (posterior-anterior chest radiography 
and/or low-dose chest computed tomography without contrast] were 
performed based on the results of physical examinations. 

Reverse transcriptase PCR (RT-PCR) testing on nasopharyngeal swabs 
using techniques approved by Turkey’s reference network of SARS-
CoV-2 confirmed the diagnosis of COVID-19. The hospital outcomes, 
the patients’ physical examination findings, vital signs, length 
of hospitalization, complaints at admission, demographic data, 
comorbidities, and their laboratory results were obtained from the 
hospital management system and patient files using retrospective 
scanning. The patients were also divided into two groups based on 
their in-hospital mortality: those who survived (survivors) and those 
who did not survive (non-survivors). The impact of the factors that 
were statistically significant in univariate analysis on mortality were 
investigated using multivariate logistic regression analysis. 

Statistical Analysis 

The data analysis was performed using IBM SPSS 20.0 (IBM Corp., 
Chicago, IL, USA) statistical software. The normal distribution of 
discrete and continuous numerical variables was investigated using 
the Kolmogorov–Smirnov test. Descriptive statistics are presented 
as medians and interquartile ranges (IQR: 25‒75) for discrete and 
continuous numerical variables and as case numbers and percentages 
(%) for categorical variables. The categorical and continuous variables 
were evaluated using the Chi-square and Mann–Whitney U tests, 
respectively. Univariate tests were used to assess mortality predictors, 
and variables that were statistically significant (p≤0.2) were included in 
the regression model of multivariate logistic. The correlation of those 
parameters that were significant in univariate tests was evaluated using 
the Spearman correlation test. Multivariate regression pattern fit was 

evaluated using the Hosmer–Lemeshow test. In addition, p<0.05 was 
considered statistically significant.

RESULTS 

This research included 168 geriatric individuals who had positive PCR 
test results. The median age of these patients was 67 years, and 51.8 
percent of them were female. The most common comorbidity was 
hypertension (60.1%). The most common complaint was cough and/or 
sputum (49.4%), and 85.7% of patients had pneumonia. The average 
stay in the hospital was ten days. Tables 1 and 2 show the patients’ 
demographics and laboratory results, respectively. 

When the patients’ characteristics were compared according to in-
hospital mortality (non-survivor/survivor), there were statistically 
significant differences regarding age, hypertension, heart rate, oxygen 
saturation, and dyspnea (p<0.05 for all) (Table 3). Furthermore, a 
comparison of the laboratory results of the survivors and non-survivors 
showed that the values for CRP, ferritin, D-dimer, fibrinogen, PT, urea, 
aspartate transaminase (AST), and troponin were higher in the non-
survivors (p<0.05 for all values) (Table 4). 

The effects of the factors in Tables 3 and 4 on mortality were investigated 
using multivariate logistic regression analysis, in addition to the other 
variables. As there was a correlation of the values for urea, creatinine, 
D-dimer, fibrinogen, and heart rate with body temperature, the model 
did not contain the PTT and PT values of all patients. The multivariate 
model included hypertension, body temperature, oxygen saturation, 
troponin, AST, urea, fibrinogen, and CRP data, as well as age and gender, 
with p≤0.2 from Table 3. After the Hosmer–Lemeshow test was used 
to determine if the model was a good fit, it was discovered that high 
troponin and fibrinogen levels, as well as low oxygen saturation at the 
time of admission, had unfavorable effects on survival (Table 5). 

DISCUSSION 

In this research, which investigated the factors affecting geriatric 
COVID-19 patients and their in-hospital mortality, two important results 
were found. First, the in-hospital mortality rate of the study’s patients 
was 10.7%, and those who did not survive were older, more frequently 
referred to the hospital due to dyspnea, and had low oxygen saturation 
and higher CRP, ferritin, D-dimer, fibrinogen, PT, urea, AST, and troponin 
values. Second, the most prominent predictors of in-hospital mortality 
in geriatric COVID-19 patients were high troponin and fibrinogen and 
low oxygen saturation at admission. 

COVID-19 has a particularly negative impact on the aged population 
in terms of illness prevalence, severity, and death rates. In studies 
of hospitalized COVID-19 patients in all age groups, the median age 
ranged from 49 to 56 years.9-11 A study conducted in China reported that 
the rates of hospitalization due to COVID-19 diagnosis increased with 
age.12 Old age is also linked to a higher risk of death.5,13, and studies in 
China and Italy have shown that mortality increases as age increases.5,14 
In our study, the median age of patients who did not survive was higher, 
similar to results in the literature, but there was no gender difference. 
This higher median age may have been a result of the curfew restriction 
applied to the elderly in Turkey for the majority of the study period.

One of the mechanisms explaining the high incidence seen in elderly 
COVID-19 patients may be increased viral shedding. As older patients 
have higher peak viral loads, they are more likely to spread the virus. 
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The cause of increased viral loads in the elderly is not entirely clear, but 
it may be the result of the effects of aging on both airway patency and 
the immune system.15

Cough, fever, and dyspnea were the most prevalent symptoms in the 
research, in that order. The novel coronavirus is mostly responsible for 
lung infections. Reduced airway clearance, lung reserve, and defensive 
barriers, as well as muscle atrophy, produce changes in the physiological 
activities of the respiratory system in the aged.3 Lung infections were 
more prevalent in COVID-19-infected senior individuals than in young 
patients, and the disease had a more severe course in geriatric patients. 
In our study, 85.7% of the patients showed relevant findings on thorax 
imaging, and 28.6% had moderate-to-severe pneumonia. In addition, 
those patients who did not survive presented with lower oxygen 
saturation levels, which can be a predictor of mortality. 

Biochemical monitoring of COVID-19 patients using in vitro diagnostic 
tests is imperative for assessing the diagnosis, progression, and severity 
of the disease and for monitoring its treatment. The human angiotensin-

Table 1. Socio-demographic data of patients (n=168)

Age, years, median (IQR: 25–75) 67 (63–73)

Sex, n (%) 

Female 

Male 

87 (51.8%)

81 (48.5%)

Current smoker, n (%) 20 (11.9%)

Comorbidity, n (%)

Hypertension 

Diabetes mellitus

Congestive heart failure/coronary artery disease

Chronic lung disease

Malignancy

Chronic renal disease

Other diseases

101 (60.1%)

79 (47%)

30 (17.9%)

23 (13.7%)

7 (4.2%)

11 (6.5%)

41 (24.14%)

Vital signs, median (IQR: 25–75)

Respiratory rate

Saturation 

Pulse 

Fever (temperature)

15 (14–18)

92 (90–95)

80 (73.2–88)

37.2 (36.5–38.0)

*Complaints of patients, n (%)

Without complaint

Cough/sputum

Fever

Dyspnea  

Myalgia/fatigue 

Sore throat 

Diarrhea

Nausea or vomiting 

Headache

Anosmia 

23 (13.7%)

83 (49.4%)

73 (43.5%)

48 (28.6%)

73 (43.5)

18 (10.7%)

9 (5.4%)

15 (8.9%)

13 (7.7%)

8 (4.8%)

Pneumonia severity, n (%)

Without pneumonia 

Mild 

Moderate/severe

24 (14.3%)

96 (57.1%)

48 (28.6%)

Bilateral infiltration in thorax CT, n (%) 72 (42.9%)

Day from disease onset to hospital admission, median 
(IQR: 25–75)

2 (1–4)

Treatment, n (%) 

Nasal oxygen 

High flow oxygen 

Non-invasive ventilation 

Invasive ventilation

50 (29.8%)

20 (11.9%)

17 (10.1%)

20 (11.9%)

Medical treatments, n (%) 

Chloroquine 

Azithromycin 

Favipravir

Oseltamivir 

Immune plasma 

Enoxaparin treatment dose 

Enoxaparin prophylaxis 

Antibiotics 

Plasma 

Tocilizumab

168 (100%)

72 (42.9%)

65 (38.7%)

27 (16.1%)

14 (8.3%)

53(31.5%)

102 (60.7%)

53 (31.5%)

14 (8.3%)

8 (4.8%)

Table 2. Laboratory results of all geriatric patients

Parameters, median (IQR: 25–75)

Hemoglobin 13.5 (12.6–14.4)

White blood cell 6000 (4700–7350)

Neutrophil 3795(268–5252)

Lymphocyte 1315 (980–1857.5)

Platelet 192 (160.2–239.7)

Neutrophil lymphocyte ratio 2.94 (1.89–4.89)

Platelet lymphocyte ratio 147.5 (103.1–209.9)

C-reactive protein 17.6 (7.6–49.50)

Sedimentation 37 (23–55)

Ferritin 165.8 (81.3–299.2)

D-dimer 550 (390–1020)

Fibrinogen 165.8 (81.3–301.9)

Prothrombin time 11.3 (10.5–11.9)

Partial thromboplastin time 24 (21.7–27.1)

Urea 36.4 (27.8–44.3)

Creatinine 0.97 (0.83–1.13)

Aspartate aminotransferase 27.5 (19–36)

Alanine aminotransferase 21 (15–31.7)

Lactate dehydrogenase 233 (198–279)

Troponin 6.05 (3.82–15.24)

IQR: interquartile range.

Table 1. Continued

Age, years, median (IQR: 25–75) 67 (63–73)

Prognosis 

Healed and discharged 

Death

150 (89.3%)

18 (10.7%)

Intensive care unit, n (%) 32 (19%)

Length of stay of ICU, median (IQR: 25–75) 7.5 (4–26.7)

Length of stay of hospital, median (IQR: 25–75) 10 (7–13)

*Some patients may have had more than one complaint.
IQR: interquartile range, CT: computed tomography, ICU: intensive care unit, n: number.
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Table 3. A comparison of the patient characteristics regarding in hospital mortality (survivor/non-survivor)

Survivor (n=150) Dead (n=18) p-value

Age, years, median (IQR: 25–75) 67 (62–72) 72 (68–81.5) 0.005

Sex, n (%)

Male 

Female 

71 (47.3%)

79 (52.7%)

10 (55.6%)

8 (44.4%)
0.509

Comorbidity, n (%)

Hypertension 

Diabetes mellitus

Congestive heart failure/coronary artery disease

Chronic lung disease

Chronic renal disease

86 (57.3%)

69 (46%)

26 (17.3%)

20 (13.3%)

8 (5.3%)

15 (83.3%)

10 (55.6%)

4 (22.2%)

3 (16.7%)

3 (16.7%)

0.033

0.443

0.533*

0.717*

0.099

Vital signs, median (IQR: 25–75) 

Pulse 

Saturation 

Fever (temperature)

84.5 (72–95.2)

93 (90–95)

37.1 (36.5–38)

95 (79.5–98)

88.5 (85–92)

37.9 (37.1-38.2)

0.012

<0.001

0.071

Complaint of patients’, n (%) 

Fever 

Cough/sputum 

Dyspnea 

Fatigue /myalgia 

Diarrhea

63 (42%)

72 (48%)

38 (25.3%)

65 (43.3%)

8 (5.3%)

10 (55.6%)

11 (61.1%)

10 (55.6%)

8 (44.4%)

1 (5.6%)

0.273

0.293

0.007

0.928

0.968*

Presence of pneumonia, n (%) 127 (84.7%) 17 (94.4%) 0.475

Bilateral infiltration in thorax CT, n (%) 65 (43.3%) 7 (38.9%) 0.719

Day from disease onset to hospital admission, median (IQR: 25–75) 2 (1–3) 3 (1–5) 0.376

*Fisher exact test.
IQR: interquartile range, CT: computed tomography, n: number.

Table 4. Comparisons of laboratory findings

Survivor (n=150) Dead (n=18) p-value

Hemoglobin 13.5 (12.6–14.4) 13.7 (12.3–14.4) 0.994

White blood cell 6000 (4700–7200) 6300 (4625–10,350) 0.547

Neutrophil 3765 (2715–5132) 4000 (2370–8077.5) 0.462

Lymphocyte 1335 (980–1812.5) 1245 (932.5–2027) 0.843

Platelet 192.5 (163–239.2) 173(132–254.7) 0.433

Neutrophil lymphocyte ratio 2.81 (1.81–4.58) 3.5 (2.01–7.06) 0.204

Platelet lymphocyte ratio 150.2 (103.8–210) 134 (82.6–200) 0.214

C-reactive protein 16.1 (7.06–35.4) 74.9 (29.6–173.1) <0.01

Sedimentation 37 (23–54) 45 (24–63.2) 0.531

Ferritin 160 (77.6–272.3) 295 (100.3-576.2) 0.020

D-dimer 520 (390–942.5) 1045 (505–2350) 0.005

Fibrinogen 160 (77.6–272.3) 295.7 (100.3–576.2) 0.030

Prothrombin time 11.2 (10.5–11.9) 11.8 (11.3–12.9) 0.005

Partial thromboplastin time 23.8 (21.8–26.3) 26.3 (21.3–34.2) 0.099

Urea 36.4 (27.8–42.8) 41.7 (33.6–83.8) 0.013

Creatinine 0.97 (0.82–1.12) 1.05 (0.89–1.55) 0.133

Aspartate aminotransferase 26 (134.2) 38 (24.2–69.2) 0,012

Alanine aminotransferase 20 (15–31) 23.5 (14.7–41.7) 0.322

Lactate dehydrogenase 228 (198–277.5) 243 (201.7–394.2) 0.312

Troponin 5.99 (3.51–11.9) 24.6 (5.2–76) 0.001

n: number.
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converting enzyme 2 (ACE2) cell surface receptor is bound by this new 
coronavirus. Although the disease mainly affects the lower respiratory 
tract, the virus can also bind to other organs. High ACE2 expression has 
been detected in bladder urothelial cells, the ileum and esophageal 
epithelium, kidney proximal tubule cells, myocardial cells, and type II 
alveolar cells, indicating that these organs and tissues are targets of 
SARS-CoV-2.16,17 Our study found that patients who did not survive had 
higher levels of urea, and those with chronic kidney disease also had a 
higher mortality rate. Studies have shown that the blood urea nitrogen 
and creatinine levels in patients who were followed up due to COVID-19 
infection were generally high, and their glomerular filtration rates were 
<60 mL/min/1.73 m2. During the patients’ hospitalizations, proteinuria 
and hematuria were also observed, as was increased creatinine.18 Hence, 
the kidney functions of COVID-19 patients may be affected, primarily by 
the presence of an existing disease or multi-organ dysfunction. 

It is believed that SARS-CoV-2 can infect the liver bile duct endothelial 
cells and result in inflammatory damage to the liver. Studies have 
shown a general increase in liver enzymes. However, it was found that 
there is no direct relationship between the increase in enzymes and the 
disease’s severity. Although the cause of liver damage in COVID-19 is not 
fully understood, it is suggested that the elevation in liver enzymes is 
caused by cytokine storm syndrome and drug-induced liver damage.19 

CRP is an acute phase reactant which is synthesized in the liver and 
increases during inflammation due to infection or tissue damage. In 
the vast majority of COVID-19 patients, it was found to be high, and it 
is associated with the disease’s severity.17,20 It is also believed to be an 
early marker for sepsis and mortality. A retrospective study by Luo et 
al.20 suggested that CRP levels, particularly at the time of admission, 
may be important in grading disease severity. Although those patients 
in our study who did not survive had elevated AST and CRP levels, no 
significant results were achieved in the model we established. We believe 
that the changes in these acute phase reactants during follow-up, rather 
than their levels at presentation, may be significant for mortality. 

Ferritin, a protein involved in iron storage, increases in COVID-19 
as a result of the activation of macrophages and hepatocytes. The 
stimulation of macrophages and hepatocytes causes ferritin, a protein 
implicated in iron storage, to rise in COVID-19. High blood ferritin levels 
and a life-threatening hyper-inflammation maintained by a cytokine 
storm define COVID-19 hyperferritinemic syndromes and systemic 
inflammatory response, which finally results in multi-organ failure.21 
In a study of patients hospitalized due to COVID-19, the level of ferritin 
in the blood was shown to be associated with the severity of the 
condition.22 Our study also found higher ferritin levels in those patients 
who did not survive. Also, the troponin levels of the patients who did 
not survive were elevated at the time of hospital admission; this was 
another mortality predictor, as the regression model demonstrates. 

COVID-19 can cause serious inflammatory events which can increase 
thrombosis and myocardial infarction. In elderly individuals with 
COVID-19 pneumonia, cardiac problems such as myocardial infarction, 
arrhythmia, and/or worsening/novel heart failure are prevalent.22,23 

COVID-19 individuals have been shown to have a coagulation problem 
predisposition. Hence, coagulation tests are important in diagnosing 
and evaluating disseminated intravascular coagulation (DIC), which is a 
serious complication in COVID-19 patients. The levels of PT, fibrinogen, 
and D-dimer are the prominent markers linked to disease severity. It 
was observed that levels of fibrinogen and D-dimer are significantly 

higher in geriatric intensive care patients and patients with severe 
pneumonia.17,23 In our study, those patients who did not survive had 
higher PT, D-dimer, and fibrinogen levels at the time of admission 
than those who survived. A study of 225 patients reported that 6.4% 
of those who did not survive had elevated DIC and fibrinogen levels.24 
As a statistically significant positive correlation was observed between 
fibrinogen and D-dimer in our study model, when only fibrinogen 
was included in the mortality model, a high level of fibrinogen at 
the time of admission was shown to be another mortality predictor. 
The literature emphasizes the importance in hospitalized patients of 
sequential follow-up of D-dimer levels, rather than the D-dimer value at 
the time of admission. In a review published by Mucha et al.25 D-dimer, 
fibrinogen, PT, and PTT follow-up were recommended every 48 hours 
for venous thromboembolism (VTE) prophylaxis in patients hospitalized 
due to COVID-19. Furthermore, they recommended a VTE ultrasound in 
individuals with level of D-dimer ≥3.0 μg/mL.

Chronic diseases in the elderly are a common problem in the field of 
global public health. Dai et al.26 showed that the older patients with 
COVID-19 exhibited a relatively higher proportion of comorbidities 
than non-elderly patients. Compared with geriatric patients with a 
single disease, the hospitalization rates and fatality rates of patients 
with comorbidities are higher, and the clinical prognosis is significantly 
poorer.27 D-dimer and fibrinogen can be influenced by other clinical 
conditions associated with additional fibrin formation, including old 
age, malignancies and infections. In our study, D-dimer and fibrinogen 
levels may have increased due to both COVID-19 disease and other 
accompanying comorbid diseases.

Although COVID-19 does not yet have a particular medication, studies 
are ongoing. Various therapies are being used to treat the disease. 
Since the first case in Turkey, guidelines and treatment regimens have 
been recommended by the Ministry of Health.8 Patients in our hospital 
receive standard treatment in accordance with the ministry’s guidelines. 
We believe that the application of these standard treatments had no 
effect on mortality. In our research, elevated troponin levels reflected 
myocardial injury in the COVID-19 patients. Due to fibrinogen’s negative 
effects on atherogenesis, inflammation, platelet activity, coagulation, 
and plasma viscosity, high fibrinogen levels may increase cardiovascular 
risk.28 Although the regulation of anticoagulant cure in patients with 
COVID-19 was made according to the D-dimer levels of the patients at 
the time we conducted our study in our country, these treatments can 
be started earlier and closely monitored, especially in elderly patients 

Table 5. Multivariate regression model to predict 28-day mortality

Wald p-value Odds ratio (95% CI)

Age 3.448 0.063 1.106 0.99–1.23

Gender 1.419 0.234 0.362 0.07–1.92

Hypertension 0.015 0.903 1.117 0.18–6.62

Temperature 0.396 0.529 0.972 0.89–1.06

Saturation 9.756 0.002 0.612 0.45–0.83

Troponin 5.044 0.025 1.012 1.01–1.02

Aspartate aminotransferase 2.326 0.127 1.021 0.99–1.04

Urea 0.728 0.393 1.01 0.98–1.03

Fibrinogen 6.251 0.012 1.008 1.02–1.03

C-reactive protein 0.015 0.901 0.999 0.98–1.01

CI: confidence interval.
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with high fibrinogen and troponin levels. It was determined that 
seriously sick older individuals with COVID-19 who received early HFNC 
had a better prognosis than those who received HFNC later.29 Similarly, 
we suggest that non-invasive or invasive oxygen treatment could be 
considered early in this disease process.

There are certain limitations to our research. Firstly, because of the 
study’s retrospective format, all laboratory tests, including those for 
interleukin 6 (IL-6), IL-2, IL-10, and interferon levels, had not been 
performed in all of the patients. Therefore, the roles of those tests in 
predicting in-hospital mortality could not be investigated. Secondly, 
the patients’ laboratory test results during their hospitalizations 
were not examined. Thirdly, because of the Ministry of Health 
guidelines for COVID-19, there were slight differences in the 
processes regarding the hospitalization, examination, and treatment 
of the patients over the course of the pandemic. During the period 
just after the first case was detected, patients were hospitalized 
and followed up even if they were asymptomatic; however, the 
indications for hospitalization were changed during the following 
periods, which may have caused a difference in our results. We 
did not investigate the background characteristics of the patients 
or the features of the disease. The baseline characteristics and co-
morbidities of the patients when they were admitted to the hospital 
may have influenced the course of the disease. Also, since our study 
is a descriptive study, our results may include some bias due to the 
lack of statistical testing.

This study investigated the factors affecting geriatric COVID-19 
patients and their in-hospital mortality. The rate of mortality for 
geriatric COVID-19 patients was found to be 10.7%. In addition, 
laboratory tests were especially important for monitoring the 
recovery rates, severity, mortality, and treatment of COVID-19 
patients. Those patients who did not survive tended to be older, 
have numerous pneumonia symptoms, and show higher levels of 
CRP, ferritin, D-dimer, fibrinogen, PT, urea, AST, and troponin. The 
most prominent predictors for in-hospital mortality in geriatric 
COVID-19 individuals were high troponin and fibrinogen and low 
oxygen saturation levels at the beginning of hospitalization. We 
believe that it would be beneficial to monitor other parameters 
during the patients’ hospitalization periods rather than only at the 
beginning of hospitalization. 

CONCLUSION

This study investigated the factors affecting geriatric COVID-19 patients 
and their in-hospital mortality. The rate of mortality for geriatric 
COVID-19 patients was found to be 10.7%. In addition, laboratory tests 
were especially important for monitoring the recovery rates, severity, 
mortality, and treatment of COVID-19 patients. Those patients who did 
not survive tended to be older, have numerous pneumonia symptoms, 
and show higher levels of CRP, ferritin, D-dimer, fibrinogen, PT, urea, AST, 
and troponin. The most prominent predictors for in-hospital mortality 
in geriatric COVID-19 individuals were high troponin and fibrinogen 
and low oxygen saturation levels at the beginning of hospitalization. We 
believe that it would be beneficial to monitor other parameters during 
the patients’ hospitalization periods rather than only at the beginning 
of hospitalization. 

MAIN POINTS

•	 COVID-19 particularly affects the geriatric age group who experience 
a more severe course of the disease.

•	 The in-hospital mortality rate of the study’s patients was 10.7% for 
COVID-19 geriatric patients.

•	 High troponin and fibrinogen levels, as well as poor oxygen saturation 
upon admission, were the most important predictors of in-hospital 
death in elderly COVID-19 patients.
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) is a respiratory disease caused 
by a new coronavirus. It first appeared in Wuhan, China in December 
2019. The disease is highly infectious, and its main clinical symptoms 
include fever, dry cough, fatigue, myalgia, and dyspnea. It is also 
characterized by acute respiratory distress syndrome, septic shock, 
difficult-to-tackle metabolic acidosis, and bleeding and coagulation 
dysfunction.1-3 The World Health Organization (WHO) declared an 
international public health emergency on January 30, 2020, urging 
all countries to cooperate to prevent the fast spread of COVID-19.4,5 
Following this, it was declared a pandemic on March 11, 2020.6

What has happened from the beginning and during the pandemic 
has shown that the management of the outbreak depends primarily 
on people’s compliance with and their implementation level of the 
recommended measures. Strict infection control measures are the 
primary intervention to minimize the spread of the virus in both 
healthcare settings and the community.7,8

One of the main components of the studies regarding the prevention 
of transmission and spread in the pandemic is the ability of individuals 
in the society to carry out measures as recommended. Although 
the biological characteristics of COVID-19, such as the genetic type, 
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structural and chemical features are very important to treat the disease, 
to be able manage the pandemic, this information should be usable 
and should be understood by lay-people. Managing the anxieties, fears 
and conceptual misconceptions of individuals in the community -at 
the local and/or wider public level- is as important as treating patients 
individually. As stated in the Health Belief Model, health behaviors are 
greatly influenced by people’s knowledge, perception and attitudes.5,9,10

Lessons learned from the SARS epidemic in China, in 2003, showed 
that knowledge and attitudes towards infectious diseases can make 
it difficult to prevent the spread of the disease.5,11,12 The awareness of 
individuals in the community to cope with highly contagious respiratory 
diseases plays a vital role in limiting the spread of infection, especially 
in middle and low-income countries whose health systems do not have 
the capacity to respond well to epidemics.7,13

Observing/following what human behavior is and how it evolves during 
the pandemic will make it easier to manage the unseen part of this 
pandemic  now and in the future. The situations which direct the 
movements of the crowd as well as individuals should be investigated 
in detail and these movements or tendencies should be directed so as to 
facilitate the fight against COVID-19. With this in mind, this study aimed 
to reveal people’s knowledge and beliefs about the coronavirus infection 
and the preventive measures, and their sources of information, as well 
as to determine the level of implementation of the recommended 
preventive measures.

In this context, when the literature is reviewed, although the countries 
of the studies were different for severe acute respiratory syndrome 
(SARS) and COVID-19, the researchers generally found that individuals 
in the society have a high level of knowledge. Also, in these studies, the 
usage of social media as a source of information was prominent but the 
belief that an individual’s compliance with the recommended measures 
would be protective was found to be low. Additionally, it was also 
stated that individuals approached some measures that are frequently 
found on social media in a positive way but are actually ineffective in 
preventing transmission. The differences such as gender, socio-cultural 
features, age, education level and economic status were also shown as 
significant variables in terms of believing in and complying with the 
recommended preventive measures.5,7,14,15 

In studies related to healthcare professionals, it has been stated that the 
level of knowledge about the pandemic, attitudes towards precautions, 
risk perception and anxiety varied according to their occupational 
groups, age and gender, and as to whether the healthcare professionals 
also used social media as a source of information.16-18 There were no 
studies addressing this subject in Turkey.

This study aimed to investigate the source of information obtained 
by individuals, how this information guided their behaviors, their 
thoughts and beliefs regarding these new situations and their 
practice of preventive measures, and also the relationship of their 
sociodemographic characteristics with these variables. We believe 
that an understanding of these features would contribute to the 
sustainability of the preventative measures in the long term and would 
guide any further measures to be taken in the future. The answers to 
the following questions were sought:

1.	 What are the beliefs related to preventive measures against 
coronavirus transmission and what are their related factors?

2.	 What are individuals’ thoughts about becoming infected or feeling at 
risk and the related factors with these variables?

3.	 What are the opinions about the implementation of precautions 
stated to be protective against contagion and becoming sick and 
what are their related factors?

MATERIALS AND METHODS

Type of Research

This study was planned as a descriptive and correlational research.

The Population and the Sample

In calculating the sample size, a 95% confidence interval and 0.05 
error were considered. In cases where the number of the population 
is not known exactly, when p=0.05 (q=0.05 d= 0.03) is selected from 
the standard table and considering the estimated number of the 
population as 100 million, the determined number was 1067. The 
inclusion criteria for this study were as follows; being voluntary, being 
able to understand Turkish and being at least 18 years of age. There 
were no specific exclusion criteria. Those questionnaires which were 
not completed entirely and those questionnaires filled in by individuals 
under 18 years old were excluded from the evaluation.

Data Collection

The data were collected through a digital questionnaire prepared by 
the researchers using the online Qualtrics System. In the beginning part 
of the questionnaire, participants read the Informed Consent Form to 
learn about the purpose and the content of the research, its duration, 
confidentiality, and the participation criteria, and those who gave 
approval were expected to complete the survey. No fee was paid to the 
subjects participating in this study. The questionnaire was delivered to 
individuals and groups via social media and e-mail using the snowball 
method. A total of 1528 entries were made to the digital survey between 
March 22, 2020, and April 6, 2020. When those questionnaires that were 
not answered properly, those that were left incomplete and those which 
did not meet the inclusion criteria were eliminated, the sample group 
consisted of 1444 people.

The Data Collection Form consists of 12 questions which investigate the 
sociodemographic characteristics of the participants, the individuals 
they live with, the presence of any diagnosed chronic diseases, and the 
information sources they follow. In addition, their feelings and thoughts 
about the coronavirus infection, and their level of belief in the efficacy 
of preventive measures for the transmission of coronavirus were also 
asked. The participants were asked to rate their level of belief regarding 
the preventive measures by answering “it does not protect” for 0 points 
to “it fully protects” for 10 points, and the statements about the level/
adequacy for the recommended preventive measures and their state of 
knowing as “not enough” for 1 point to “excellent/fully sufficient” for 
10 points. The internal consistency coefficient of these questions was 
calculated to be 0.83.

Statistical Analysis

The data of this study were analyzed using the IBM Statistical Package 
for Social Science (SPSS) version 26.0 (SPSS IBM Corp, Armonk, NY, 
USA). The independent variables of this study were age, gender, 
educational status, marital status, profession, economic status, people 
living together, chronic disease status and sources of information. The 
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dependent variables were the individuals’ feelings and thoughts about 
coronavirus infection and their belief scores for practices which will 
prevent coronavirus transmission. Percentages, and arithmetic means 
from descriptive statistics in the analysis of data were calculated. The 
chi-square, t-test and One-Way ANOVA were used for comparisons.

RESULTS

The average age of the participants was 39.43±13.45 years (18–77) 
(median: 39 years), 80% (n=1,147) were female, 50.8% (n=727) were 
married and 50% (n=719) were found to have a regular job with 
a salary. 90.5% of the participants (n=1302) had a university or 
higher education level and 59.1% (n=847) stated that their income 
was equivalent to their expense. In addition, 20.5% (n=291) were 
healthcare workers, 21.7% (n=307) are academicians, 21.3% (n=301) 
were white collar workers, 511.6% (n=167) were students, and 86.6% 
(n=1245) were living in cities. 30.1% (n=426) of the participants stated 
that they work from home and 27% (n=384) still commute to work. The 
rate of those living alone was 12.9% (n=185). 72.1% of the participants 
(n=979) stated that they do not have any diagnosed disease and 21.1% 
(n=287) stated that they take regular medication. The age groups of 
the participants and the sources of information are displayed in Table 
1. Comparing the information sources with age, it was observed that 
there was a statistical difference between the average age of those 
who follow scientific publications and sites (38.03±13.24 years) and 
those who follow the TV news (43.99±13.29 years). The TV followers 
were significantly older than the scientific sites followers (F=12.802; 
p=0.001). The participants were asked to rate their beliefs regarding 
the efficacy of the measures that were frequently shared on social 
media and the TV news for the purpose of coronavirus prevention. 
They mostly marked hand-washing, social distancing and ventilating 
houses etc. as 8 or more, but they gave an average of 5 points to 
wearing a mask (Table 1).

The comparison of the self-evaluation scores of the participants 
regarding their belief in the protectiveness of the measures taken and 
their practices in terms of their gender is shown in Table 2. Although 
the scores regarding their beliefs in the protectiveness of measures and 
self-evaluation were generally higher in women, it was observed that 
the women had higher levels of stress than the men did, and they got 
lower scores on reassuring themselves than the men.

Table 3 displays the beliefs and the preventative measure 
implementation levels according to age groups in general. The level of 
believing that using vitamins, ventilating items and warm weather will 
protect, and generally believing in measures seems to increase with age. 
Although the risk perception is lower in the 18–29 age group compared 
to other groups, their ability to focus their attention on another subject 
and to reassure themselves appears to be low.

Table 4 displays the differences between the education levels in terms 
of having belief in the measures and self-evaluations. In general, 
there was no difference among the educational levels in terms of the 
individuals’ beliefs in the efficacy of measures, but their belief increased 
as the education level decreased in terms of those practices for which 
the protection is not clear. Those who had primary education level 
considered the level of implementation of the measures in the society 
to be insufficient compared with those with postgraduate education. In 
terms of hand-washing levels, the high school group gave themselves 
higher scores than the graduate group. In addition, considering 

themselves at risk was lower in the university group than in the other 
groups and their belief that they would recover was higher. 

Belief in using alcoholic disinfectants was lower among those living in 
the village compared to the other groups. Belief in the protection of 
sunny weather was lower among those living in the inner city. While the 
level of knowledge about the coronavirus was higher among those living 
in the inner city; those living in the village rated their level of taking 
preventive measures with lower scores (Table 5). In the group working 
from home, the belief that not getting on public transportation would 
protect them was higher, and the belief that ventilating the house/
items would protect them was lower. The level of practicing preventive 
measures, such as hand-washing and exercising adequately were found 
to be lower in the group that said that they commute to work. However, 
in this group, feeling at risk and worrying about themselves and their 

Table 1. Age, the source of information and the mean scores of believing 
in the efficacy of the preventive measures

Age n %

18–29 384 30.1

30–39 266 20.8

40–49 254 19.9

50–59 294 23.0

60–77 79 6.2

Information resources*

Social media (Facebook, LinkedIn, Twitter, 
WhatsApp, Instagram)

1108 77.0   

Scientific publications and websites (WHO, Ministry 
of Health) 

1088 75.6   

TV News 1101 76.5   

Health professional acquaintances  637 44.3   

Newspapers 387 26.9   

YouTube 312 21.7

Ekşi sözlük web site (eksisozluk.com) 80 5.6   

Other 45 3.1   

Belief in the proposed precautions  
(min: 1 – max: 10)

n Mean ± SD

Social distancing 1326 9.18±1.48

Staying at home 1429 8.80±1.80

Hand-washing 1430 8.76±1.53

Not using public transportation 1412 8.60±2.19

Ventilating the house/rooms 1425 8.32±1.94

Drinking water 1426 8.10±2.17

Using alcohol disinfectant 1401 7.68±2.41

Having COVID-19 test - PCR 1372 7.19±2.72

Warm-sunny weather 1402 6.84±2.70

Taking vitamin supplements 1387 6.10±2.80

Being under the 30 years old 1310 6.03±2.96

Wearing gloves 1382 5.98±2.89

Wearing mask 1394 5.67±2.79

Taking some medicines talked about by mess 
media in advance

1221 2.98±2.45

*Multiple answers, min: minimum, max: maximum, WHO: World Health Organization, 
COVID-19: coronavirus disease-2019, PCR: polymerase chain reaction, n: number.
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Table 2. The comparisons of gender with believing in the efficacy of preventive measures related to COVID-19 and self-evaluation scores

Belief in the precautions
Male

(mean ± SD)

Female

(mean ± SD) t-test p-value

Social distancing 9.01±1.44 9.22±1.49 -1.971 0.049

Hand-washing 8.52±1.61 8.82±1.50 -2.970 0.003

Staying at home 8.46±2.01 8.88±1.73 -3.194 0.002

Not using public transportation 8.27±2.32 8.69±2.15 -2.824 0.005

Ventilating the house/items 7.92±2.08 8.42±1.89 -3.853 0.001

Drinking water 7.60±2.26 8.24±2.12 -4.450 0.001

Wearing gloves 5.56±2.88 6.09±2.88 -2.695 0.007

Taking vitamin supplements 5.50±2.87 6.17±2.76 -3.563 0.001

Wearing mask 4.94±2.75 5.86±2.77 -4.895 0.001

Self-evaluation 

Efficacy of hand-washing 8.82±1.51 9.23±1.14 -4.115 0.001

Efficacy of general fulfillment of proposed measures 8.01±1.59 8.50±1.58 -4.629 0.001

Knowledge about coronavirus symptoms 7.90±1.95 8.35±1.72 -3.476 0.001

Efficacy of knowing where to apply if infected 7.73±2.55 8.32±2.24 -3.521 0.001

Efficacy of applying healthy nutrition measures at home 7.95±1.86 8.38±1.82 -3.545 0.001

Worrying about catching coronavirus infection 5.47±2.68 6.21±2.62 -4126 0.001

Concern about family members catching the coronavirus 6.52±2.77 7.56±2.61 -5.555 0.001

Efficacy of being able to concentrate on the other issues other than coronavirus 6.92±2.46 6.33±2.50 3.506 0.001

Efficacy of being able to relax at home 7.33 ±2.20 6.87±2.38 2.882 0.001

COVID-19: coronavirus disease-2019, SD: standard deviation.

Table 3. The comparisons of age with believing in the efficacy of preventive measures related to COVID-19 and self-evaluation scores

Believing in the precautions
18–29

Mean ± SD

30–39

Mean ± SD

40–49

Mean ± SD

50–59

Mean ± SD

60–77

Mean ± SD
F# p-value

Taking vitamin supplement 5.67±2.846 5.88±2.85 6.17±2.74 6.32±2.776 6.10±2.81 2.541 0.038

Ventilating the house 7.87±2.242 7.59±2.27 7.91±2.25 8.18±2.06 8.31±2.252 3.123 .014

Warm-sunny weather 6.11±2.914 6.53±2.69 6.78±2.72 7.65±2.20 7.96±2.21 18.20 .001

Being under the 30 years old 6.19±2.997 5.30±3.057 6.25±2.71 6.28±2.96 6.11±2.94 4.670 .001

Self-evaluation

Efficacy of faith in the proposed 
measures

6.70±2.33 6.56±2.351 7.13±2.241 7.06±2.22 7.31±2.17 3.757 .005

Efficacy of implementing precautions in 
the immediate environment

6.77±2.353 7.03±2.30 7.39±2.083 7.40±2.01 7.44±2.05 5.074 .001

Efficacy of applying healthy nutrition 
measures at home

7.76±2.274 8.27±1.70 8.70±1.48 8.50±1.57 8.50±1.68 12.41 .001

Efficacy of exercising at home 4.42±2.984 4.96±2.95 5.53±2.97 5.58±2.72 5.61±2.64 9.173 .001

Worrying about catching coronavirus 
infection

5.93±2.71 6.36±2.595 6.11±2.76 6.04±2.43 5.29±2.705 14.13 .001

Efficacy of being able to concentrate on 
the other issues 

6.25±2.666 6.02±2.58 6.60±2.36 6.79±2.23 7.17±2.226 5.758 .001

Efficacy of being able to relax at home 6.43±2.574 6.61±2.29 7.54±2.17 7.28±2.06 7.81±2.08 14.67 .001

Feeling at risk 5.29±2.853 5.84 ±2.73 6.25±2.883 5.89±2.55 5.92±2.77 4.833 .001

Believing I would recover, if I become 
infected

5.27±2.817 5.98±2.597 6.02±2.62 5.81±2.32 5.65±2.66 4.343 .002

# One-Way ANOVA post hoc: TUKEY

140–49 significantly higher than 30–39, 218–29 significantly lower than 60–77, 318–29 significantly lower than 40–49, 418–29 significantly lower than other groups,530–39 significantly 
higher than 60–77, 618–29 significantly lower than 50–59,718–29 significantly lower than 30–39. 
COVID-19: coronavirus disease-2019, SD: standard deviation.



Oflaz and Atkan. Preventive Measures and Attitudes for COVID-19Cyprus J Med Sci 2022;7(3):337-345

341

Table 4. The comparisons of education level with believing in the efficacy of preventive measures related to COVID-19 and self-evaluation scores

Believing in  precautions Primary (mean ± SD)
High School   (mean 
± SD)

University (mean 
± SD)

Graduate (mean 
± SD)

F# p-value

Using alcohol disinfectants 8.60±2.41 8.13±2.24 7.68±2.37 7.52±2.53 2.738 0.042

Ventilating the house 9.19±1.66 8.94±1.741 8.33±1.90* 8.08±2.04* 7.247 0.001

Ventilating items 8.59±2.85 8.49±2.16* 8.03±2.06* 7.59±2.392 6.903 0.001

Warm-sunny weather 7.54±2.50 7.65±2.681 6.83±2.69* 6.62±2.69* 4.615 0.003

Drinking water 9.09±1.41 8.74±1.811 8.12±2.13* 7.86±2.32* 6.426 0.001

Having COVID-19 test-PCR 7.70±3.37 8.34±2.23* 7.87±2.68* 7.32±2.932 5.281 0.001

Self-evaluation

Efficacy of fulfillment of precautions 
in the society

2.45±2.283 3.49±2.26 3.56±2.10 3.76±1.92* 2.981 0.030

Efficacy of hand-washing 9.04±1.46 9.36±1.061 9.18±1.21* 9.01±1.30* 3.028 0.029

Feeling at risk 6.05±3.11 6.30±2.78 5.67±2.794 6.23±2.74 4.526 0.004

Believing I would recover, if become 
infected

5.00±3.08 5.24±2.77 5.87±2.625 5.59±2.50 3.036 0.028

#One-Way ANOVA, Post hoc: TUKEY.
 1High-school group significantly higher university and graduate group,2Graduate group significantly lower than university and high school group,3Primary school group significantly lower 
than graduate group,4University group lower than other groups,5University group higher than other groups. 
COVID-19: coronavirus disease-2019, SD: standard deviation, PCR: polymerase chain reaction.

Table 5. The comparisons of the residential location and the type of work of the participants with regards to believing in the efficacy of preventive 
measures related to COVID-19 and self-evaluation scores

Believing the precautions

Inner city

(mean ± SD)

County

(mean ± SD)

Village

(mean ± SD) F# p-value

Using alcohol disinfectants 7.70±2.40 7.71±2.39 6.17±2.601 3.373 0.035

Warm-Sunny weather 6.75±2.732 7.49±2.47 7.40±2.22 5.652 0.004

Self-evaluation

Knowledge about coronavirus infection  7.71±1.783 7.39±2.06 6.94±178 3.523 0.030

Efficacy of implementing precautions 8.29±1.79 8.44±1.68 6.82±2.211 6.355 0.002

Working from home Commuting to work Not working

Self-evaluation

Knowing where to apply if infected 7.82±2.501 8.50±2.11 8.28±2.28 9.501 0.001

Efficacy of general implementation of proposed measures 8.47±1.43 8.10±1.755 8.52±1.57 8.923 0.001

Efficacy of implementation of precautions in the society 7.35±2.03 6.95±2.223 7.06±2.32 3.655 0.026

Efficacy of hand-washing 9.17±1.09 9.02±1.364 9.22±1.24 4.866 0.041

Efficacy of applying healthy nutrition measures at home 8.48±1.632 8.19±1.88 8.20±1.94 3.553 0.029

Efficacy of exercising at home 5.45±2.94 4.44±2.885 5.14±2.90 12.195 0.001

Efficacy of sleeping 7.56±2.441 6.89±2.53 6.91±2.57 10.026 0.001

Worrying about catching coronavirus infection 5.87±2.67 6.63±2.665 5.85±2.59 11.686 0.001

Concern about family members catching the coronavirus 7.16±2.80 7.73±2.595 7.31±2.58 4.906 0.008

Efficacy of being able to concentrate on the other issues other 
than coronavirus

6.52±2.49 6.03±2.525 6.62±2.46 6.832 0.001

Feeling at risk 5.56±2.59 7.32 ±2.715 5.19±2.65 78.842 0.001

Believing I would recover, if infected 5.75±2.57 6.03 ±2.564 5.54±2.65 3.984 0.019

#One-Way ANOVA Post hoc:TUKEY

1Village group significantly lower than other groups, 2Inner city 
group lower than county group, 3Inner city group higher than other 
groups.

1Working at home group different from the other groups, 2Working at home group different from 
not working group, 3Working outside group different from working at home group,  4Working outside 
group different from not working group, 5Working outside group different from the other groups.

COVID-19: coronavirus disease-2019, SD: standard deviation.
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family were higher. Again, in this group, being able to pay attention to 
issues other than coronavirus was found to be lower than in the other 
groups (Table 5).

While healthcare professionals’ levels of belief that hand-washing, 
wearing masks, consuming plenty of fluids and being younger than 30 
would protect them was significantly higher than the other groups, the 
levels of belief in the protection of sunny weather, ventilation measures 
and those medicines mentioned in the media were found to be lower 
than the other groups. Students relied more on using gloves than the 
other groups (Table 6). Healthcare professionals rated their knowledge 
about the disease and where to apply if they become sick to be higher. 

In addition, their level of taking precautions, hand-washing, and the 
worry of becoming sick and seeing themselves at risk were higher than 
the other groups as well. While the academic group found themselves 
to be good in terms of exercise and nutrition, the students rated 
themselves more negatively in terms of sleeping, being able to relax 
despite the pandemic, and implementing measures for their homes 
and belongings (Table 6).

DISCUSSION

Knowledge, attitudes and concerns of individuals about this disease 
affect the implementation of preventive measures. In our study, most of 

Table 6. The comparisons of the occupation with regards to believing in the efficacy of preventive measures related to COVID-19 and self-evaluation scores

Believing in the 
precautions

Academics

(mean ± SD)

Unclassified jobs

(mean ± SD)

Health professionals

(mean ± SD)

Students

(mean ± SD)

Psychosocial 
professionals

(mean ± SD)
F# p-value

Hand-washing 8.81±1.63 8.57±1.68* 8.97±1.311 8.63±1.50* 8.55±1.48* 3.046 0.010

Wearing mask 5.83±2.76 5.16±2.63* 6.44±2.751 5.22±2.74* 4.85±2.55* 10.04 0.001

Ventilating house/room 8.45±1.88* 8.15±2.02 8.41±1.88* 8.11±2.01 7.94±1.883 3.045 0.010

Drinking water 8.21±2.09 7.79±2.34* 8.32±2.001 7.97±2.26* 7.63±2.41* 4.780 0.001

Warm-sunny weather 7.30±2.48* 6.97±2.56* 6.84±2.58* 5.76±3.02 5.61±2.874 13.73 0.001

Wearing gloves 6.06±2.75 5.65±2.79* 6.00±2.98 6.30±3.002 5.47±2.72* 2.816 0.015

Taking the medicines 
published by media

3.41±2.60* 3.10±2.54* 2.93±2.47* 2.28±2.07 2.16±1.674 6194 0.001

Being younger than 30 6.16±2.90 5.74±3.06 6.40±2.671 6.40±2.85 5.40±3.14* 3.002 0.011

Self-evaluation

Knowledge about 
coronavirus infection 

7.72±1.84 7.44±1.91* 7.54±1.59 7.96±1.721 7.71±1.81 2.827 0.015

Knowing where to apply if 
infected

8.28±2.26* 7.44±2.66* 8.17±2.25* 8.94±1.681 8.41±2.25 14.41 0.001

Efficacy of general 
implemnetation of 
proposed measures

8.49±1.45 8.16±1.77* 8.32±1.59 8.57±1.501 8.41±1.64 2.478 0.030

Efficacy of implementation 
of precautions of my 
immediate environment

7.18±2.16 7.37±2.08* 7.58±1.91* 7.01±2.181 6.78±2.47 3.128 0.008

Efficacy of hand-washing 9.24±1.14 9.06±1.27* 8.88±1.39* 9.26±1.181 9.03±1.29 2.428 0.033

Efficacy of general 
implementation of 
precautions at home

8.47±1.45* 8.18±1.74 7.96±2.03 8.45±1.64* 7.83±2.242 4.494 0.001

Efficacy of applying healthy 
nutrition measures at home

8.72±1.425 8.29±1.69 7.89±2.06 8.24±1.94 7.60±2.43 9.230 0.001

Efficacy of exercising at 
home

5.56±2.675 5.15 ±3.00 4.52 ±2.99 4.55 ± 2.97 4.62 ±2.95 5.655 0.001

Worrying about catching 
coronavirus infection

6.00±2.55 5.89±2.69 5.64±2.42 6.70±2.731 5.48±2.58 5.794 0.001

Concern about family 
members catching 
coronavirus

7.16±2.65* 7.19±2.74* 6.96±2.83* 7.88±2.461 7.96±2.19 5.666 0.001

Efficacy of being able to 
relax at home

7.02±2.31* 6.96±2.40* 7.16±2.20* 6.75±2.30 6.48±2.542 3.463 0.004

Feeling at risk 5.78 ± 2.62 5.75 ±2.75 5.20 ±2.34 7.21±2.861 4.58± 2.60 23.16 0.001

#One-Way ANOVA Post hoc:TUKEY. 
1Health professionals significantly different from other groups,2Students significantly different from general workers and psychosocial professionals,3Psychosocial professionals significantly 
different from health professionals and academicians,4Psychosocial professionals significantly different from health professionals, general workers and academicians,5Academicians 
significantly different from other groups. 
COVID-19: coronavirus disease-2019, SD: standard deviation.
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the participants were women, university graduates, and were living in 
cities. They considered their level of knowledge about the coronavirus 
infection, its transmission pathways and the precautions against it to 
be sufficient in general. When asked to give a score between 1 and 
10 regarding the protectiveness of the proposed measures, such as 
measures related to hand-washing, staying at home, not using public 
transportation and social distancing, they gave high scores. However, 
the score of their belief in the protectiveness of wearing a mask was 
only 5.

Other studies have also shown that individuals have a high level of 
knowledge regarding coronavirus and its transmission pathways and its 
related measures.5,7,15,18,19 In some studies about the SARS epidemic, it 
was found that individuals achieved high scores in implementing the 
recommended precautions, their anxiety levels were low, and their 
risk perceptions varied.19-21 Similarly, Vartti et al.14 stated that although 
Finnish people had a high level of knowledge and worry about SARS, 
their individual attitudes were insufficient to comply with the measures 
and their beliefs about the effectiveness of individual measures were 
low. In relation to the SARS epidemic, Lau et al.19 also stated that their 
participants had higher scores on implementations such as wearing 
masks, frequent hand-washing, disinfection measures at home, using 
public transportation and not going to public places at the beginning, 
but the scores of these measures decreased in the second phase of 
the study. Their results suggest that the participants had the correct 
information about the ways of transmission, but the decrease in their 
beliefs about the effectiveness of the practices as time passes may be 
related to the decrease in panic and anxiety feelings experienced by 
them.

In this study, it was determined that women had higher scores of beliefs 
in and implementation of the preventive measures and their levels of 
concern about contamination were higher than for men. Additionally, 
they gave lower scores regarding relaxing despite the pandemic than 
men. The level of education seems to make a difference in transmission 
prevention perceptions, such as warm weather conditions and the 
ventilation of the items, for which there is no evidence of being effective 
in preventing contamination. It was observed that as the education 
level decreased, the score regarding belief in such ineffective practices 
increased. Considering themselves to be at risk was lower among 
university graduates, and the belief that they would recover was higher 
in this group. Those individuals with higher education might have 
thought that they have sufficient information and that was enough to 
keep the disease under control. Although this finding indicates that 
people who have received university education have an optimistic 
approach, it is a finding that should be taken into consideration as this 
type of approach may reduce the level of precautions taken.

The findings of this present study reveal that there is a significant 
relationship between being a man and believing in measures against 
COVID-19 and also applying these measures. Zhong et al.5 and Lau et 
al.19 also found that men had lower scores than females in implementing 
the recommended measures. Previous studies also noted that men 
would tend to show more risky behaviors than women.22,23 

In our study, when the individuals were evaluated in terms of where 
they live, the scores given regarding effective methods did not change 
according to their place of residence. However, for those living in 
the village, the score of believing that sunny and warm weather 
would protect them was higher, and the score of believing in the 

preventiveness of alcoholic disinfectants was lower. Those people 
living in cities had higher scores regarding taking preventive measures. 
Studies in the literature also support our findings about the low level 
of knowledge of those individuals living in rural areas compared to 
those living in cities.5,7 Our findings suggest that people living in cities 
may be at an advantage in terms of faster and easier access to correct 
information sources, and this was reflected in their implementation of 
recommended measures. For this reason, while planning information 
and training on the coronavirus infection and its preventative 
measures, it should be aimed at reaching those individuals living in 
rural areas as well. In the group working from home, belief that they 
would be protected by not getting on public transportation was higher. 
In the group commuting to work, the level of implementing preventive 
measures, the level of adequate hand-washing and the level of exercise 
were found to be low. Meanwhile, the score of seeing oneself as being 
at risk, and worrying about themselves and their family was also higher 
in this same group. Again, in this group, the score for being able to 
concentrate on issues other than coronavirus was found to be lower 
than for other individuals. Considering that half of the individuals 
participating in our study have a job that they regularly commute to, 
it is possible that they are at high risk in terms of contacting infected 
individuals and transmitting the virus to those in their environment. In 
addition, since they were in the work environment on a daily basis, it 
was possible that their level of implementation of the recommended 
measures may not be sufficient.

The scores of believing that hand-washing, masks, consuming fluids 
and being younger would protect them from the coronavirus infection, 
and their level of knowledge regarding the disease and where to apply 
if infected, and their implementation levels of precautions such as 
hand-washing were significantly higher in the health professionals 
than in the other groups. The students trusted using gloves more 
than the other groups. This finding supports the idea that healthcare 
professionals have sufficient knowledge regarding infection control 
measures, hygiene principles and coronavirus disease knowledge and 
experience as expected in terms of their professional characteristics. 
Bhagavathula et al.17, contrary to the findings of our study, in their 
study on healthcare professionals, concluded that healthcare workers 
had insufficient knowledge of COVID-19 and its precautions, but their 
risk perception was higher. In our study group, the knowledge level in 
health professionals seemed sufficient, but the level of worrying about 
their risk of becoming infected and worrying about transmitting the 
virus to their family members was also higher. Similar to our study, 
there are studies showing that there is a high concern among health 
professionals in terms of catching the infection and transmitting it to 
their close family members.24,25 

This high concern of healthcare professionals can be attributed to the 
uncertainties and unknown features related to this new pandemic, 
which is due to the lack of comprehensive and accurate information.16 
It is important to address this issue by incorporating it into outbreak 
management strategies, as health professionals’ concerns can negatively 
affect their effectiveness during an outbreak. Making sure that 
adequate protective measures are taken can give health professionals a 
sense of personal safety. Good infection control guidelines, equipment 
and psychological support should be provided; intensive education 
campaigns and management support should be established to reduce 
the concerns of healthcare workers during pandemics. In this study, 
it was found that students evaluated themselves more negatively 
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regarding sleeping, being able to relax, and implementing measures 
related to their home and their belongings. Interruptions occurred in 
their education as students are one of the vulnerable groups during the 
pandemic. This finding may indicate that they may need more support 
in terms of maintaining their physical and mental health.

In our study, it was seen that the participants mostly followed 
internet-based official institutions and scientific publications, social 
media platforms and the TV news. In addition, the rate of obtaining 
information from healthcare professionals they know was quite high. 
The fact that the individuals participating in our study were young 
or middle-aged explains why technology and media tools usage as 
news sources was high. McFadden et al.’s18 findings coincide with the 
findings of our study. In their study, the participants chose health 
professionals as the most reliable source of information and social 
media as the least trusted source of information. In a study on the 
SARS epidemic, it was concluded that the participants mostly received 
information from communication tools such as television, newspaper 
and radio respectively.19 Vartti et al.14, in the SARS process, also found 
that the society trusts doctors more, but used the internet as a source 
of information. These results show the importance of the correct use of 
social media and media communication tools such as television and 
the importance of facilitating access to accurate information in order to 
inform the public about the disease and its prevention methods. In this 
process, media tools such as mobile applications and television should 
be used by policy makers to better inform the public.

The strength of our study lies in its large sample recruited during the 
early stages of the coronavirus outbreak. 

Due to limited access to the internet and online health resources, 
especially for older adults and people who live in rural areas, there 
is a greater risk of having poor knowledge, negative attitudes, and 
inappropriate preventive practices regarding the coronavirus infection.

Study Limitations

This study also had some limitations. First, this study was conducted 
via the internet. For this reason, we could not reach those people who 
have no access to the internet. Furthermore, the timing was at the 
beginning of the pandemic. These issues may limit the generalization 
of our results.

Conclusion

It was concluded that the participants had sufficient knowledge 
regarding the coronavirus infection, its transmission pathways and 
precautions, and they mostly tried to obtain information from social 
media platforms, official web sites and the TV news. The rates of 
believing and implementing measures such as social distancing, 
hand-washing, staying at home, not using public transportation, and 
using alcohol disinfectants were high. It was found that women, those 
who live in cities, those who are health professionals, and those who 
regularly commute to work believe in the recommended measures 
more, but their levels of anxiety and considering themselves and their 
environment to be at risk were higher. Despite all these positive results, 
the rapid spread of the coronavirus infection shows that there is a need 
for further studies to evaluate what is changing during this pandemic 
relating to these factors as time passes.
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INTRODUCTION

Helicobacter pylori (H. pylori) is the main cause of gastric ulcer, 
duodenal ulcer, and non-ulcer dyspepsia.1 It is also an important 
risk factor for stomach cancer.2 Worldwide, more than 50% of 
the population is infected with H. pylori. It is more commonly 
found in developing countries3 due to risk factors including low 
socioeconomic levels, poor hygiene conditions, and overcrowding.4 
Both non-invasive and invasive tests can be used for H. pylori 
diagnosis. The most commonly used non-invasive tests are the 
urea breath test, the stool antigen test, and serology. The invasive 
tests are histology and the campylobacter-like organism (CLO) test. 
The urea breath testing and stool antigen testing are favored due 
to their easy implementation and reasonable cost.5 H. pylori is 
highly prevalent throughout the world, although its prevalence is 
declining. In a nationwide study in Australia with 1355 participants, 

the infection prevalence varied between 5%–32% with a higher 

prevalence in low-socioeconomic cities.6 In Europe, it is more 

common in eastern European countries than in western European 

countries.7,8 In a study in Denmark, the average prevalence of H. 

pylori infection was determined to be 20%.9 The seroprevalence in 

Israel was determined to be 45%10 and the Turkey Helicobacter pylori 

Prevalence (TURHEP) study designed in Turkey in 2003 found the 

prevalence of H. pylori to be 82.5% in the population over the age of 

18 years of age.11 However, no research study had been performed 

in Northern Cyprus regarding the prevalence of H. pylori to date. 

As previously mentioned, there is a high prevalence of H. pylori in 

Turkey and other southeastern Mediterranean countries. Therefore, 

the aim of this study was to determine the prevalence of H. pylori 

in Northern Cyprus. 
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BACKGROUND/AIMS: The aim of this study was to evaluate Helicobacter pylori (H. pylori) prevalence in Northern Cyprus. 

MATERIALS AND METHODS: From December 2012 to April 2018, we retrospectively enrolled 1226 patients aged over 18 with H. pylori positivity 
who presented at outpatient clinics with dyspeptic complaints. Age, gender and ethnicities were evaluated from the data of patients 

RESULTS: H. pylori positivity was detected in 286 of the 1226 patients (23.3%). The female positivity rate was 21% (147/693) and the male 
positivity rate was 26% (139/533). H. pylori positivity was found in 119 of 599 (19.8%) patients in the citizen of TRNC (The Turkish Republic of 
Northern Cyprus) and 148 of 571 patients (25.6%) in citizen of TR (The Turkish Republic).

CONCLUSION: H. pylori is a still common infection, although with decreasing frequency. Despite the fact that TRNC is an eastern Mediterranean 
country, the prevalence of H. pylori in TRNC is much lower than other Southeast Mediterranean countries. 
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MATERIALS AND METHODS

Patients over 18 years of age who were admitted to the 
gastroenterology and internal medicine department with dyspeptic 
complaints from December 2012 to April 2018 and evaluated for 
H. pylori infection were included in this study. In a total of 1226 
patients, H. pylori serology was detected using the stool antigen and 
urea breath test results from the hospital database. The results for 
post-eradication control were not included in this study. The files 
of the patients who were evaluated for H. pylori infection were 
examined and H. pylori test results were noted in terms of age, sex, 
and ethnicity. The patients were divided into age groups of 18–30, 
30–40, 40–50, 50–60, and over 60 years of age. The patients were 
also divided by ethnicity as Turkish Republic of North Cyprus (TRNC) 
citizens, Turkish Republic (TR) citizens, and those from Middle Eastern 
countries. Ethics committee approval was received from the Ethics 
Committee of Scientific Research (31.05.2018-58/578). 

Statistical Analysis

The data were analyzed using the Statistical Package for Social Science 
software version 24.0 (IBM Corp., Armonk, NY, USA). The frequencies 
for the age groups, sex, and ethnicity were calculated. The data were 
expressed as percentiles and numbers. 

RESULTS 

H. pylori positivity was detected in 286 of 1226 patients (23.3%) with 
147 of the 693 (21%) females showing H. pylori positivity and 139 of 
533 males (26%). One hundred and nineteen (19.8%) of the 599 TRNC 
citizenship patients were H. pylori positive. For the TR citizens, 148 
(25.6%) out of 571 patients were H. pylori positive and 12 (36.4%) out of 
the 33 patients from Middle Eastern countries were H. pylori positive. 
When H. pylori positivity was examined according to age, 133 out of 
517 patients were aged 18–30 (25.8%), 48 out of 206 patients were 
30–40 years of age (25.8%), 39 out of 170 patients were 40–50 years 
of age (22.9%), 40 out of 176 patients were 50–60 years of age (22.7%), 
and 26 out of 159 patients were 60 years of age or older (16.4%). When 
the distribution of H. pylori positivity was examined according to age 
and ethnicity the 18- to 30-year-old TRNC patients had statistically 
significantly lower H. pylori positivity (p<0.05).

DISCUSSION 

To the best of our knowledge, this is the first prevalence study 
performed on H. pylori in TRNC. The primary findings of this study were 
that Cypriot Turks have a lower H. pylori positivity compared to citizens 
of Turkey and Middle Eastern countries. 

H. pylori is the most common chronic infection in the world. Its 
prevalence varies between countries and populations due to social and 
economic features. Its prevalence is much more common in developing 
countries but this is decreasing. In Japan, H. pylori prevalence in 
individuals born before 1950 is over 90%, while those born after 2000 
are at a 2% level.12 In 1992, the prevalence of H. pylori in Taiwan was 
54.4%, but in a recent study, its prevalence in asymptomatic patients 
was 21.2% and 37.9% in patients with dyspepsia.13 A Turkish study 
conducted with a pediatric population compared the years 2002–2003 
and 2012–2013 and found that the prevalence of infection decreased 
from 48% to 23%.14

The current study is the first study concerning the prevalence 
of H. pylori infection in Northern Cyprus and it found a very low 
prevalence compared to the surrounding countries. The disease is 
more common in developing countries than in developed countries. 
In European countries, the prevalence is 20%–40%, and in Belgium, 
H. pylori prevalence is 11%.15 However, the infection prevalence 
in developing countries is extremely high. For example, H. pylori 
prevalence is 79% in Kazakhstan, 95%–100% in Indonesia and 88.3% 
in Serbia. Recent prevalence studies show 41% of asymptomatic 
patients from the United Arab Emirates are infected and 44.5% of 
the asymptomatic population are infected with H. pylori in northern 
Iran.16,17 A recent prevalence study from Jordan showed very high 
seropositivity (88.6%).18 According to the TURHEP study carried out 
in Turkey in 2003, the prevalence of H. pylori infection was found to 
be 82.5%. In addition, H. pylori prevalence is over 80% in southeast 
Mediterranean countries.19 The current study found H. pylori 
frequency to be 23.3%. Although Cyprus is an eastern Mediterranean 
country, the prevalence of the disease is quite low in comparison 
to its geographic region and is similar to European countries. This 
may be attributed to a stable socio-cultural structure, high education 
level, better hygiene conditions, and a lack of overcrowding in the 
population.

In a study conducted by Perez-Perez et al.20, the prevalence of H. pylori 
in Turks living in Germany was 30.4%, which was a lower prevalence 
in Turkey. In our study, H. pylori prevalence was 19.8% among Cypriot 
patients and 25.6% among Turkish patients who were born in Turkey 
but lived in Cyprus. Compared with the studies performed in Turkey, 
both Cypriot and Turkish patients who lived in Cyprus had a lower 
prevalence. It could be suggested that these results are related to the 
non-crowded population of Cyprus and that Turks living there enjoy a 
better socio-cultural structure. 

When disease frequency was evaluated according to age, the lowest 
frequency of H. pylori infection was for those over 60 years and the 
infection was most commonly detected between 30–40 years of age. 
Our results are compatible with previously published results. Meyer 
et al.21 stated that this may be related to a spontaneous remission of 
infection through aging. However, in a study from Armenia, H. pylori 
seropositivity was most commonly detected in patents over 60 years 
old.22 This may be related to a lack of evaluation and treatment of 
H. pylori in dyspeptic patients. We detected the lowest prevalence in 
individuals over 60 years of age and believe that this was related to a 
spontaneous remission of infection through aging and the successful 
evaluation and treatment of H. pylori in Northern Cyprus in recent 
years. 

Our study was a retrospective study and we only evaluated age, gender, 
and ethnicity. Also, we only evaluated dyspeptic patients. These were 
the limitations of our study. Prospective studies on this subject may 
be planned to evaluate an asymptomatic population with more 
demographic features.

H. pylori is still a common infection but with a decreasing frequency. 
Despite the fact that TRNC is an eastern Mediterranean country, the 
prevalence of H. pylori in TRNC is much lower than in other southeastern 
Mediterranean countries. More cohort studies are needed which include 
quality of life and education levels in both dyspeptic and asymptomatic 
populations. 
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INTRODUCTION

Celiac disease (CD) is an immune-mediated disease characterized by 
malabsorption due to villous atrophy of the proximal small intestine 
triggered by gluten. The prevalence of CD in Turkey has been reported 
to be 0.47%.1

It has been reported that 70-80% of adults and 30%–56.6% of 
children in Turkey are infected with Helicobacter pylori (H. pylori).2 
As H. pylori is the leading cause of chronic gastritis (more than 90%),3 
it is speculated that the prevalence of H. pylori in patients with CD 
might be high. The autoimmune response against H. pylori can be 

a factor in the development of CD in patients infected with this 
bacterium.4

There are studies reporting no significant change in the prevalence of H. 
pylori in patients with CD when compared with the normal population 
and also no relationship between H. pylori and the natural course of 
CD.5-11 An increased prevalence of H. pylori in those patients with CD 
has been established in some studies,12 and a decreased prevalence in 
others.13-15 In this study, the prevalence of H. pylori infection in pediatric 
patients with CD was determined and compared with the prevalence in 
children without CD.
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Accepted: 21.12.2021

BACKGROUND/AIMS: Celiac disease (CD) has been reported to be associated with chronic gastritis and immunological disorders. The aim of the 
study was to determine the association between Helicobacter pylori (H. pylori) infection and CD in children.

MATERIALS AND METHODS: Two hundred and two patients with CD aged from 6 months to 17 years (mean: 7.12±4.64), and 209 age- and sex-
matched children without CD were screened for H. pylori infection. 

RESULTS: Endoscopic appearance revealed significant differences between those patients with CD and the controls both in the antrum and the 
corpus (p<0.001). Those patients with CD had more frequent superficial gastritis than the control group. Panmucosal gastritis was common in 
the H. pylori-positive patients with CD. Lymphoid aggregates were significantly higher in the H. pylori-positive and H. pylori-negative patients 
with CD (p<0.001). 

CONCLUSIONS: The prevalence of H. pylori infection was not different between those pediatric patients with CD or without CD.
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MATERIALS AND METHODS

A total of 202 children with diagnosed CD and followed up between 
2000 and 2015 at a division of pediatric gastroenterology were evaluated 
prospectively and compared with 209 controls who were recruited from 
children who had diagnostic upper gastrointestinal endoscopy for 
complaints such as abdominal pain, weight loss, growth retardation 
after CD had been excluded. The control group consisted of patients 
who were thought to have organic abdominal pain due to the fact that 
they had morning hunger pains, especially those who woke up during 
the night, and who had undergone endoscopy.

The diagnosis of CD was based on the criteria declared by ESPGHAN.16 
The diagnosis was made only histopathologically. The modified Marsh 
classification was used for grading the histopathological changes of the 
small intestinal biopsies.17

Endoscopic Evaluation

Endoscopy was performed with an Olympus Q260 or Olympus GIF P30 
(Olympus, Tokyo, Japan). Intravenous (0.1 mg/kg) or rectal (0.5 mg/kg) 
midazolam was given 30 minutes before the endoscopy for sedation. 
The biopsy specimens were taken from four sites (the body, antrum, 
esophagus, and the duodenal bulb), and they were fixed in 10% 
formalin, paraffin-embedded sections stained with hematoxylin and 
eosin. Two blinded pathologists evaluated the biopsy specimens. 

Visual analogue scales according to the updated Sydney scoring system 
on a four-point scale (0=normal/absent, 1=mild, 2=moderate and 
3=marked)18 was used for the scoring of H. pylori density.

Written informed consent was obtained from the parents before 
the procedures. The study was approved by the Şişli Hamidiye Etfal 
Training and Research Hospital Ethics Committee (number: 1100, date: 
10.23.2018).

Statistical Analysis

Statistical analyses were performed by the IBM SPSS Statistics 22 (IBM 
Corp, Armonk, NY). All results are expressed as the mean ± standard 
deviation. The analysis was conducted using Fisher’s exact test, the chi-
square test and Continuity (Yates) correction. P-values of <0.05 were 
considered statistically significant.

RESULTS

The mean age of the patients with CD was 7.12±4.64 years (range: 6 
months–17 years), and 44.5% of them were male. The mean age of 
the controls was 7.12±4.64 years and 50% of them were male. The 
characteristics of the study participants are shown in Table 1. 

Significant correlation was only observed between patients with 
diarrhea and short stature at admission and the presence of H. pylori 
(p=0.027, p=0.025, respectively).

Endoscopic appearance was significantly different between those 
patients with CD and the controls both in the antrum and the corpus 
(p<0.001). Superficial gastritis was more common in those patients with 
CD than in the control group in the antrum and the corpus. Nodularity 
was more frequent in the control group in the antrum and the corpus 
than in the patient group. Comparison of the endoscopic findings 
between patients regarding whether they had CD or not are shown in 
Table 2. When the endoscopic appearance of the antrum and the corpus 

were compared, no significant difference was obtained in those patients 
with CD according to the presence of H. pylori (p>0.05), whereas a 
significant difference was observed in the histopathological findings 
between these patients (p<0.001). The H. pylori-positive patients with 
CD and the controls had more panmucosal gastritis than the H. pylori-
negative ones. The lymphoid aggregates differed significantly between 
those patients with CD and the controls (p<0.001). No significant 
difference was observed between the H. pylori-positive and H. pylori-
negative patients with CD according to the Marsh classification (p=0.09) 
and gluten free diet (GFD) (p=0.42).

There was significant difference seen in macroscopic appearance 
both in the antrum and the corpus, and the histopathology in the 
antrum between the H. pylori-positive patients with CD and the 
controls (p<0.001). Nodularity in the corpus and the antrum was low 
and superficial gastritis was high in the H. pylori-positive patients 
with CD. No significant difference was observed in the H. pylori-
positive patients and the controls in terms of lymphoid aggregates 
in the antrum (p=0.22) (Table 3), but lymphoid aggregates were 
significantly higher in the corpus of patients with CD than in the 
controls (p=0.001). 

There was no significant difference in antral appearance between the 
H. pylori-negative patients with CD and the H. pylori-negative controls 
(p>0.05), but a histopathological difference was observed between these 

Table 1. The clinical characteristics of the patients and the controls

Patients with CD 
(n=202) 

Controls 
(n=209)

Age (years) mean ± SD 7.12±4.64 7.7±2.8

Male/female 0.80 (90/112) 1.00 (105/104)

Duration of disease (years),  
mean ± SD

8.05±3.6

Clinical presentation, n (%) 

Short stature 96 (47.5%)

Low weight gain 94 (46.5%)

Diarrhea 67 (33.2%)

Abdominal distension 38 (18.8%)

Abdominal pain 18 (8.9%)

Weight (<3rd percentile) 91 (45%) 

Height (<3rd percentile) 91 (45%)

Compliance with GFD, n (%)

Compliant 148/202 (73.3%)

Non-compliant 36/202 (17.8%)

EMA

Negative 43 (22.9%)

Positive 145 (77.1%)

Marsh Score 

1 6 (3%)

2 8 (4%)

3a 51 (25.2%)

3b 62 (30.7%)

3c 75 (37.1%)

CD: Celiac disease, SD: standard deviation, GFD: gluten free diet, EMA: epithelial 
membrane antigen, n: number.
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groups (p<0.001) in both the antrum and the corpus. H. pylori-negative 
patients with CD had higher superficial gastritis in the antrum and the 
corpus than the H. pylori-negative controls. Lymphoid aggregates were 
significantly higher in the antrum of these patients than the controls 
(p=0.002) (Table 3).

In addition to nonspecific findings in the duodenum of the control 
group, no histopathological findings were detected except lymphocytic, 
plasmacytic PNL and duodenitis.

Discussion 

The exact mechanism of gastrointestinal diseases such as gastritis, 
peptic ulceration and atrophic gastritis in patients with CD is unknown.7 
It has been proposed that H. pylori infection may affect the development 
of gluten-associated enteropathy by triggering and modulating the 
inflammation and immune responses in the small intestine,7,13,14 and 
the pH and status of the gastric mucosa can play a key role in the 
digestion of gluten.15

Aydogdu et al.8 reported the possible association between CD and H. 
pylori gastritis, and stated that no effect was observed in the clinical 
presentation of the disease, except for abdominal distension. Luzza 
et al.5 observed that recurrent abdominal pain is the only distinctive 
symptom between H. pylori-positive and H. pylori-negative patients 
and a 3-month course of GFD improved all of the symptoms in these 
patients whether they had H. pylori or not. In our study, no relationship 
was determined between presence of H. pylori and gastrointestinal 
symptoms in those patients with CD. In contrast with the literature, we 
observed that prevalence of H. pylori was higher in those patients with 
growth retardation and lower in patients with diarrhea.

Borghini et al.9 excluded the correlation between CD and H. pylori 
infection by specific antibodies detected in gastric biopsy cultures. 
In the study conducted by Diamanti et al.7, no significant difference 
was observed in terms of histopathology and endoscopic findings 
between those patients with CD and those without, but there was a 
higher prevalence of H. pylori in patients with chronic gastritis in 
both groups. We observed a low prevalence of nodular appearance 
in both the antrum and the corpus in H. pylori-positive patients with 
CD. When compared with the controls, superficial gastritis was high 
and panmucosal gastritis was low in patients with CD independent of 
their H. pylori status. In contrast, Luzza et al.5 reported higher antral 
nodularity in both H. pylori-positive patients with CD and controls in 
comparison to H. pylori-negative ones, and they also stated that the 
prevalence of H. pylori did not increase in those patients with CD and 
that clinical and pathological signs could not be related with H. pylori. 
Similarly, Crabtree et al.6 reported that gastritis in patients with CD is 
mostly related with H. pylori, but this was not significantly different 
from the normal population.

It has been stated that the prevalence of H. pylori was low among CD 
patients compared with controls, and it is estimated to be between 4% 
and 35%,13-15 due to the effect of antigenicity of gliadin on the gastric 
acids. CD can develop at any age.19,20 It is questionable if the presence 
of H. pylori is protective against the development of CD.21,22 It has also 
been proposed that the presence of H. pylori can be associated with less 
severe villous atrophy.21,23

The mechanism of protection of H. pylori against CD is unknown. The 
association between H. pylori and a decreased the risks of allergies, 
atopic diseases and other inflammatory disorders has been reported,24-26 
indicating the involvement of both local and systemic regulatory 
T-regulatory lymphocytes in the gastric mucosa in those patients with 
H. pylori.27,28 Lebwohl et al.15 stated that those patients without H. pylori 
and gastric T-regulatory cells may not reduce immune responses to 
gluten and H. pylori may affect ingested gluten by modifying gastric 
pH or its proteases29 and decrease its immunogenicity. Lucero et al.30 
mentioned that H. pylori infection rates were not different among 
participants whether they had CD or not, but patients with CD who had 
infection with cagA+ strains had milder histological damage, suggesting 
that cagA+ H. pylori may be protective against CD progression.

Luzza et al.5 reported that the rate of H. pylori positivity was similar 
among children whether they were given treatment or not, whereas 
Ciacci et al.13 observed that the H. pylori infection was significantly lower 
in untreated adult patients with CD than in the treated patients and the 
controls. Increased H. pylori prevalence in the treated patients can be 
explained by GFD-induced changes in the intestinal environment and/
or the host immuno-response. In our study, no significant difference 

Table 2. Endoscopic findings of the patients and the controls

Patients with CD 
(n=202)

Controls 
(n=209)

p-value

Endoscopic findings

Antrum 

Nonspecific histology 29 (14.4%) 66 (31.5%) 0.0001

Superficial gastritis 114 (56.4%) 50 (23.9%) 0.0001

Panmucosal gastritis 59 (29.2%) 93 (44.5%) 0.0001

Corpus 

Nonspecific histology 53 (26.2%) 75 (35.8%) 0.04

Superficial gastritis 104 (51.4%) 76 (36.3%) 0.002

Panmucosal gastritis 45 (22.2%) 58 (27.7%) 0.21

Macroscopic appearance

Antrum

Normal 147 (72.7%) 121 (57.9%) 0.001

Hyperemic 38 (18.8%) 36 (17.9%) 0.70

Nodular 17 (8.4%) 52 (24.9%) 0.0001

Corpus

Normal 159 (78.5%) 121(57.9%) 0.0001 

Hyperemic 32 (16%) 36 (17.2%) 0.79

Nodular 11 (5.5%) 52 (24.9%) 0.0001

H. pylori

Antrum

Positive 133 (65.8%) 135 (64.6%)
0.83

Negative 69 (34.2%) 74 (35.4%)

Corpus 

Positive 107 (52.9%) 120 (57.4%)
0.37

Negative 95 (47.1%) 89 (42.6%)

Lymphoid aggregates

Positive 49 (24.2%) 29 (13.9%)
0.008

Negative 153 (75.8%) 180 (86.1%)

p<0.05 is statistically significant.
CD: Celiac disease, n: number.
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was observed in H. pylori prevalence between those patients who were 
compliant with GFDs and those who were not.

CONCLUSION

In conclusion, no significant correlation was established between CD 
and H. pylori infection in our study. We observed that H. pylori increases 
the rate of gastritis in pediatric patients with CD, but this difference 
was not significant when compared with those children without CD. 
As stated in the literature in recent years, we believe that it would be 
more enlightening to perform immunological studies of T-regulatory 
cells and their associated cytokines, both in the serum and in the 
tissue, in those patients with HP gastritis and CD, in order to explain the 
etiopathogenesis. 

MAIN POINTS

•	 The association between H. pylori and the natural course of CD is 
controversial.

•	 H. pylori increases the rate of gastritis in pediatric patients with CD.

•	 No significant difference was observed in the prevalence of H. pylori 
infections between those pediatric patients with CD or without.
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INTRODUCTION

According to the World Health Organization (WHO), 2016, the use of 
technological tools, such as the internet, computers, and smartphones, 
is increasing every day all over the world.1 The Household Use of 
Information Technology Survey (2019)2 conducted in Turkey revealed 
that the rate of computer and internet use among individuals in the 
16-year-old age group was 81.8%, with 87.9% of households having 
internet access and 96.8% of the population were determined to have a 
mobile phone or smartphone.3 

The widespread use of the internet and technological devices among 
children today shows the risks which children carry in terms of 
problematic internet use.4,5 Problematic internet use, which is seen 
as a social problem throughout the world, is defined as the use of 
the internet to the extent that it affects daily life adversely and the 
individual’s inability to control their use of the internet.6 Although 
problematic internet use can be seen at any age, adolescents are among 
the most important at risk groups.7 Adolescents are also accepted as 
a group that promptly adopts new technologies and the social media 
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tools that these technologies introduce, and yet are more vulnerable 
to their potential adverse effects. In adolescence, when physical and 
psychological changes occur, the emergence of behaviors such as 
problematic internet use will adversely affect the development of 
adolescents.8 

Problematic internet use affects the development and social life of 
adolescents negatively, as well as their psychological health. This 
situation may harm both the school life and family life of adolescents. 
Therefore, determining and preventing problematic internet-use related 
factors in adolescents is emphasized to be important to the individual 
and society. Adolescents tend to meet their socialization needs 
especially on the internet.9 Some studies emphasized that adolescents, 
who especially have social-appearance anxiety, make use of the internet 
for socialization in this period of their lives when peer interaction and 
making friends are important.10,11 Studies in the literature emphasize 
that there is a significant relationship between problematic internet 
use and social-appearance anxiety.12-14 Interest in, liking, and attention 
to the sharing of adolescents who have high social-appearance anxiety 
leads to increased popularity among friends, which, in turn, escalates 
the internet usage of adolescents each day, resulting in problematic 
internet use.15  

Social-appearance anxiety is the tension and anxiety experienced by 
the individual when their physical appearance is evaluated by others.16 
In their meta-analysis study on social-appearance anxiety and internet 
use in adolescents, Prizant-Passal et al.17 found that adolescents with 
high social-appearance anxiety used the internet because they felt 
comfortable and secure in the internet environment and that the internet 
provided privacy of identity. As social-appearance anxiety increases in 
adolescents, the use of the internet gradually increases and this causes 
problematic internet use, and the use of the internet via smartphones 
today also causes an increase in smartphone addiction. There is limited 
research in the literature investigating the effects of internet addiction 
and social-appearance anxiety on smartphone addiction.18 For this 
reason, this study examined the effects of problematic internet use and 
social-appearance anxiety on smartphone addiction in adolescents. 

MATERIALS AND METHODS

Participants and Procedures

This study was a descriptive, correlational, predictive, and cross-
sectional study of high school students. The study was conducted 
between January 2019 and June 2019 on students attending nineth, 
10th, and 11th grades in three high schools selected using the simple 
random-sampling method among high schools affiliated to the Fatih 
District National Education Directorate of İstanbul Provincial Directorate 
of National Education. The sample size of the study was calculated 
to be 615 adolescents on the GPOWER version 3.0.1 (Heinrich-Heine-
Universität, Düsseldorf, Germany) statistical software package based on 
regression analysis using the Type 1 error of 0.01, the Type 2 error of 0.01 
(99% power), and the moderate effect size of 0.15. However, to better 
understand the relationship between the variables, 730 adolescents 
who agreed to participate in this study, who had parental consent, and 
who met the inclusion criteria were included in this study. However, 
700 adolescents were included in the study as the data forms of 30 
adolescents could not be obtained during the data collection process.

Inclusion Criteria

a) adolescents between 14 and 18 years of age; b) they or their parents 
had a smartphone; c) they had internet access at home or at school; and 

d) they agreed to participate voluntarily in this study, and their parents 
gave written consent.

Exclusion Criteria

a) they did not have access to the internet from home or school; b) 
they did not use a smartphone; c) they had special learning difficulties; 
d) they wished to withdraw from the study at some stage; and e) they 
could not obtain parental consent. Table 1 provides information about 
their demographic variables.

Data Collection

The data were collected during classes at the high schools. Participants 
were asked to fill out the survey forms anonymously after informed 
consent was obtained by the researchers. Volunteer participants took 
part in the study, and they were free to leave the study at any point. The 
data were collected from each class in a separate lesson (each lesson 
was 40 minutes). The scales were administered by the researcher in the 
classroom during a lesson with the permission of the teacher.

Instruments

The Descriptive Information Form was designed by the researchers in 
accordance with the literature.10 It consists of items requesting socio-
demographic information about the participants-age, gender, grade, 
parents’ education level, monthly income level, and internet and 
smartphone use. 

The Problematic Internet Use Scale–Adolescent Form (PIUS–A)

The Problematic Internet Use Scale–Adolescent Form (PIUS–A) was 
developed by Ceyhan & Ceyhan19 to assess the problematic internet 
use of high school students. The scale consists of 27 items to be scored 
as “not appropriate at all” (1 point), “barely appropriate” (2 points), 
“slightly appropriate” (3 points), “reasonably appropriate” (4 points), 
and “fully appropriate” (5 points). The possible scores range from 27 
to 135. Higher scores obtained on the scale indicate excessive and 
unhealthy problematic internet use. The overall internal consistency 
coefficient of the scale was reported to be 0.93,19 and Cronbach’s alpha 
value of the scale was determined to be 0.92, thus, this scale was judged 
to be a valid and reliable instrument to identify problematic internet 
use of high school students in the Turkish population. In this study, the 
Cronbach alpha value of the scale was determined to be 0.920. 

The Social-Appearance Anxiety Scale (SAAS)

The Social-Appearance Anxiety Scale (SAAS) was developed by Hart et al.20 

to measure the social-appearance anxiety of individuals. The validity 
and reliability of the scale were conducted by Doğan.21 It consists of 
16 items and only one sub-dimension. Each item on the scale is scored 
as 1=not appropriate at all, 2=inappropriate, 3=slightly appropriate, 
4=appropriate, and 5=fully appropriate. Higher scores obtained from 
this scale indicate more pronounced social-appearance anxiety. SAAS 
is a self-reporting scale developed to measure emotional, cognitive, 
and behavioral concerns that individuals experience about their 
appearance. The KMO value of the scale was reported to be 0.94. The 
factor loadings of the scale varied from 0.34 to 0.78. The fit indices were 
the Root Mean Square Error of Approximation is a Parsimony-Adjusted 
Index (RMSEA)=0.066; Comparative Fit Index (CFI)=0.95; Incremental 
Fit Index (IFI)=0.95, Normed Fit Index (NFI)=0.93, and Goodness-of-
Fit Index (GFI)=0.93 (χ2=311.89, p<0.001).21 The Cronbach’s alpha 
coefficient of the scale was 0.91. The scale was judged to be a valid and 
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reliable scale for use in adolescents. The Cronbach’s alpha value of the 
scale in this study was determined to be 0.940. 

The Smartphone Addiction Scale (SAS)

The Smartphone Addiction Scale was developed by Şar et al.22 to 
determine the level of smartphone addiction among adolescents. It 
consists of 30 items and four sub-dimensions. It has a 5-point Likert-
type structure scored as “strongly agree” (5 points), “agree” (4 points), 
“neutral” (3 points), “disagree” (2 points), and “strongly disagree” (1 
point). The factor loadings of the scale varied between 0.44 and 0.81. 
The KMO value of the scale was 0.947, χ2=4,919.85, and p=0.000. The 
Cronbach’s alpha value of the scale was 0.96. The Model Fit Indices of 
the scale were RMSEA=0.075, CFI=0.97, NFI=0.96, and NNFI=0.97. As a 
result of the analysis, the scale was concluded to be a valid and reliable 
scale.22 In this study, The Cronbach’s alpha value of the scale was found 
to be 0.942.

Compliance With Ethical Standards

Approval of the authors who developed the scales used in this study 
was obtained by e-mail. At the outset, Ethics Committee approval was 
obtained from the Dokuz Eylül University Non-Interventional Research 
Ethics Committee (protocol no: 4293-GOA, date: 01.11.2018, issue: 
2018/28-17). Following approval by the Ethics Committee, permission 
for the research was granted by the Provincial Directorate of National 
Education of the İstanbul Governorship. Before the study, the parents 
were informed about the study content in a meeting at the school. 
Information forms about the study aim and content were mailed to 
those parents who did not attend the meeting. Only those students 
whose parents gave written consent were included in this study.

Evaluation of data

The research data were analyzed using the IBM SPSS Statistics version 24 
(IBM Corp, Armonk, NY, USA). Numbers, percentages, and mean values 
were used to evaluate the descriptive information of the adolescents. 
The Shapiro–Wilk test was used to confirm that the scale data fit the 
normal distribution. The relationship between problematic internet 
use and smartphone addiction, and the relationship between social-
appearance anxiety and smartphone addiction were evaluated using 
a Pearson’s correlation analysis. The effect of problematic internet 
use and social-appearance anxiety on smartphone addiction was 
evaluated with multiple regression analysis. The multi-collinearity test 
was employed to determine whether variables would be included in 
the model. In multi-collinearity tests, the VIF value should be less than 
10, the tolerance value should be greater than 0.2, and the condition 
index value should be less than 15. The variables in this study were 
included in the model as they were found to meet the desired criteria. 
The significance level was accepted as p<0.001.

RESULTS

Table 1 reports the sample characteristics. As a result of the correlation 
analysis conducted in this study, a significant, strong, and positive 
correlation was determined between the mean of the total PIUS-A scores 
of adolescents and the mean of the total smartphone addiction scores 
(r=0.651, p<0.001). Additionally, there was a moderately significant 
positive correlation between the mean of the total SAAS-A scores of the 
adolescents and the mean of the total smartphone addiction scores 
(r=0.454, p<0.001) (Table 2).

Three models were established considering the relationship between 

the study variables and smartphone addiction. Multiple regression 

analysis was used to evaluate the models.

In Model 1, the PIUS-A was identified as explaining 45% of smartphone 

addiction (p<0.001). A strong positive relationship was found between 

Table 1. Adolescent characteristics

Mean SD

Mean age 15.67 1.02

n %

Adolescents’ age

14 68 9.7

15 282 40.3

16 188 26.9

17 145 20.7

18 17 2.4

Gender

Female 302 43.1

Male 398 56.9

Student’s class

9th  class 338 48.3

10th class 193 27.6

11th class 169 24.1

Mother’s education level

Primary 193 27.6

Middle 156 22.3

High school 211 30.1

University 140 20.0

Father’s education level

Primary 111 15.9

Middle 169 24.1

High school 233 33.3

University 187 26.7

Perception of income

Low 68 9.7

Middle 562 80.3

High 70 10.0

Weekly internet usage

<5 hours per week 445 63.6

5–14 hours per week 224 32.0

15–39 hours per week 10 1.4

>40 hours per week 21 3.0

Internet usage purposes

Studying 130 18.6

Watching movies 137 19.6

Chatting 109 15.6

Using social media sites 211 30.1

Online games 113 16.1

SD: standard deviation, n: number.
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problematic internet use and smartphone addiction (β=0.669, 
p<0.001).

In Model 2, the mean total scores obtained from the SAAS-A were 
determined to explain 21% of smartphone addiction (p<0.001). 
A moderate positive relationship was identified between social-
appearance anxiety and smartphone addiction (β=0.454, p<0.001).

In Model 3, the mean total scores obtained from the scales relating to 
PIUS-A and SAAS-A were included in the model. Taken together, these 
variables explained 48% of smartphone addiction. According to this 
model, the variables that affected the smartphone addiction of the 
adolescents mostly were determined to be the problematic internet 
use of adolescents (β=0.581) and social-appearance anxiety (β=0.204), 
respectively (p<0.001) (Table 3).

DISCUSSION

The findings of this study indicated the effects of adolescents’ 
problematic internet use and social-appearance anxiety on smartphone 
addiction. Three models were created to explore the relationships 
between the study variables and smartphone addiction.

Model 1 showed that problematic internet use in adolescents explained 
47% of smartphone addiction. The use of smartphones is highly 
preferred among adolescents, as it provides easy access to the internet 
at any time and in any place via a portable device.23-25 The fact that 
internet and smartphone use allow for social interaction also encourages 
adolescents to use it frequently.26 Similar to our study, there are studies 
in the literature showing a significant relationship between problematic 
internet use and smartphone addiction.10,27,28 In a study conducted 
in Japan (Ministry of Internal Affairs and Communications) on the 
internet use of 38,630 adolescents, 59.7% of adolescents were found to 
access the internet via their smartphones and that they also preferred 
smartphones especially as they allowed internet access whenever and 

wherever they wanted.29 Studies in the literature supported the findings 
determined in Model 1 in our study that adolescents with a high level 
of problematic internet use report their smartphone addiction to be at 
a high level.18,27,29 

Model 2 indicated that the increase in the mean SAAS-A score of 
adolescents led to an increase in smartphone addiction by 0.454 times 
and that the mean of the total SAAS-A scores explained 21% of the 
total smartphone addiction. Similar to our study, Doğan and Tosun11 

determined that as the level of social anxiety increased in high school 
students, smartphone addiction increased as well. In the study of Wang 
et al.30, individuals who were concerned about establishing a face-to-
face relationship were determined to use smartphones as an avoidance 
behavior. In a study on 443 adolescents aged between 14 and 18, 
Emirtekin et al. 31 found that 19% of adolescents’ smartphone addiction 
was explained by social-appearance anxiety.

In Model 3, on the other hand, both problematic internet use and 
social-appearance anxiety in adolescents were determined to affect 
smartphone addiction. Various studies show that adolescents are 
highly prone to smartphone and internet use, particularly because 
smartphones provide easy access to the internet and anonymity among 
adolescents with social-appearance concerns.17 Adolescents with 
pronounced social-appearance anxiety feel more confident and more 
comfortable on the internet, and can interact with other individuals 
more easily, compared to face-to-face interaction.17,32 In their meta-
analysis study, Prizant-Passal et al.17 found that individuals with high 
social-appearance anxiety had higher problematic internet use and 
smartphone addiction. In particular, adolescents with high social-
appearance anxiety prefer to socialize on the internet, especially with 
smartphones, because they can mask their identities and photographs 
on the internet, and they are highly unlikely to receive criticism of their 
images, which is what they worry about. Adolescents with high social-
appearance anxiety have more online communication than face-to-face 
communication.11 In their study with 319 university students, Demirci 
et al.33 found that adolescents with high social-appearance anxiety had 
higher levels of smartphone addiction and that these two variables were 
mutually influential. In other words, adolescents who were smartphone 
addicts were identified as those who experience high social-appearance 
anxiety. In their study with 381 university students, Hawi and Samaha34 
found that students with a high level of smartphone addiction had 
higher levels of social-appearance anxiety compared to those students 
without smartphone addiction.

In the literature, there was no study investigating the effect of both PIUS 
and social-appearance anxiety of adolescents together with regards to 
smartphone addiction. The strength of our study was that it had a large 
sample size (n=700) and that the sample was made up of the most 
delicate age group in terms of smartphone use. Also, addressing social-
appearance anxiety in adolescents in our study was very important 
in terms of preventing problems that may adversely affect the future 
health of adolescents, such as eating behavior disorders, anxiety, 
depression and addiction.35

Schools are the most appropriate places for health education and 
screening programs to promote and maintain health. Adolescents are 
open to the information provided at school and are more willing to 
participate in existing programs and activities with their peers. The duties 
and responsibilities of school nurses in Turkey involve the provision of 
accurate health information to students and the organization of training 

Table 2. The relation of adolescents’ smartphone addiction levels with 
their problematic internet use and social appearance anxiety levels

1 2 3

1. Smartphone addiction 1.0

2. Problematic internet use 0.669* 1.0

3. Social-appearance anxiety 0.454* 0.431* 1.0

*p<0.001.

Table 3. The predictive status of problematic internet use and social-
appearance anxiety levels of the adolescent on their smartphone 
addiction levels

Model 1

β

Model 2

β

Model 3

β

PIUS–A 0.669* 0.581*

SAAS-A 0.454* 0.204*

R 0.669 0.454 0.694

R2 0.448 0.207 0.481

F 565.540 181.671 323.467

p-value <0.001 <0.001 <0.001

DW 1.766 1.829 1.796

*p<0.001, DW: Durbin–Watson, PIUS–A: Problematic Internet Use Scale-Adolescent, 
SAAS–A: Social-Appearance Anxiety Scale–Adolescent Form.
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programs in order for adolescents to acquire positive attitudes towards 
health education. Accordingly, the school nurse should plan training 
programs on the conscious use of technology for students. In addition, 
with these awareness training interventions, the school nurse should 
draw attention to the effects of technological devices on adolescents 
resulting from their inappropriate use. Early recognition and treatment 
of adolescent’s smartphone addictions is crucial given the negative 
consequences of untreated addiction on adolescent development. 

In this study, the high social-appearance anxiety of adolescents was 
found to significantly affect smartphone addiction. Social-appearance 
anxiety is another important issue that the school nurse should pay 
attention to. Enhancing the self-confidence of adolescents who 
particularly have high social-appearance anxiety and helping them to 
be aware of their strengths is among the important responsibilities of 
the school nurse. The school nurse should also follow the times when 
adolescents are online and when they quit, encourage them to spend 
more time with their family and friends, and direct them towards social 
activities (e.g. sports, cinema, etc.) which they are/may be interested in 
instead of online games.

Limitations and Suggestions for Future Research

This study has several limitations. The primary limitation of our study is 
the cross‐sectional nature of the work, which prevents the establishment 
of causal relationships. The present study was limited in that we did not 
collect data on all the variables that could be related to PIUS-A and 
SAS, such as prior family or individual mental health history. This study 
determined that adolescents with high problematic internet use and 
high social-appearance anxiety were more likely to have a smartphone 
addiction. This study found that 48% of smartphone addiction was 
explained by problematic internet use and social-appearance anxiety.

CONCLUSION

In future studies, we recommend that some of the sociodemographic 
characteristics of adolescents, such as their past mental health history 
and familial features, should be taken into consideration and the effects 
of these variables on smartphone addiction should be investigated. In 
addition, issues such as internet addiction and smartphone addiction 
should be addressed in detail in schools, and adolescents should be 
provided with counseling services on these issues.

MAIN POINTS

•	 This study found that 48% of smartphone addiction was explained by 
problematic internet use and social-appearance anxiety.

•	 This study determined that adolescents with high problematic 
internet use and high social-appearance anxiety were more likely to 
have a smartphone addiction.

•	 The early recognition and treatment of adolescent’s smartphone 
addiction are crucial given the negative consequences of untreated 
addictions on adolescent development. 
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INTRODUCTION

The use of internet sources for several health issues has grown 

tremendously in the last decades. The internet has become popular 

as a first-line reference to access information easily and quickly even 

in health issues. Approximately 35% of Americans use the internet to 

access information,1 and this frequency can be up to 72% in different 

sources.2 However, information on the web about health issues may 

not be accurate and its usefulness in health-related problems is 

controversial. 

In the last 20 years, the usage of the internet has grown exponentially 
worldwide,3 and the effect of internet and social networks on “health” 
is a topic of growing interest. Information services supporting the self-
management of chronic diseases may help patients to improve their 
knowledge about these diseases or to help them with preventive 
measures.

Allergic diseases are one of the most common health problems 
worldwide, affecting all ages. Worldwide, between 10% and 30 % of 
the population suffer from allergic rhinitis. Adverse drug reactions may 
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BACKGROUND/AIMS: Allergic diseases are one of the most common health problems worldwide affecting all ages and a popular topic on the 
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attending the outpatient clinics and the assessment of participants perspectives on internet use were evaluated by a written questionnaire. 
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affect up to 10% of the world’s population and affect up to 20% of all 
hospitalized patients.4 A study of 38,480 children (infant to 18 years) 
indicated that 8% have a food allergy.5 Therefore, it is not surprising for 
allergies to be one of the most popular topics on the internet.

Therefore, the aim of this study was to determine the tendency of 
internet use by those individuals with allergic diseases and the parents 
of children with allergies.

MATERIALS AND METHODS

A cross-sectional observational study was conducted in two sections 
for pediatric and adult allergic patients in two tertiary care academic 
hospitals in Kyrenia and Nicosia, Northern Cyprus. Participants were 
recruited from February to June 2019, including all patients and parents 
of allergic children attending the outpatient clinics who agreed to be 
involved in this study. The assessment of the parents of children with 
allergies and the adult allergic patients’ perspectives on internet use 
were evaluated by a written questionnaire of 7 multiple choice questions 
and a form to investigate the demographic characteristics of the study 
population. Three of the multiple-choice questions were about the 
information sources that they use regarding allergic diseases and the 
final four questions were about their internet sources. The participants 
gave written informed consent by filling out the questionnaire 
themselves. The study protocol was approved by the Ethics Committee 
of the University of Kyrenia with reference number 2021/01-003 and 
date: 31.03.2021.

Statistical Analysis

The data were statistically analyzed using SPSS version 23.0 (IBM Corp., 
Armonk, NY, USA). Descriptive statistics (frequencies, mean, ± standard 
deviation values), chi-square test, and independent samples t-test were 
used and p<0.05 was considered statistically significant. 

Results

Four hundred and fifty-two patients (259 adult patients and 193 parents 
of pediatric patients) were enrolled in this study. The demographical 
characteristics of the study population are given in Table 1 for the 
adults and in Table 2 for the pediatric participants. 

The first question was designed to determine the frequency of obtaining 
information from other sources rather than allergy specialists. Most of 
the participants stated that they try to obtain information about their 
health concerns from other sources before they come to an allergy clinic 
with 70.2% and 81.8% for pediatric and adult participants respectively. 
The question about the sources of information revealed that the adult 
participants mostly used web sources (36.5%), while the parents of 
pediatric patients stated that their first-line source is pediatricians 
(40.8%). The use of web sources as a first-line reference source was 
extremely low in parents (6.2%) compared to adult patients. The most 
preferred web sources were those web pages written by specialists with 
similar ratios both in the adult patients and the parents of children. In 
both the adult and child groups, approximately half of the participants 
said that they prefer to research general information related to their 
disease and almost one third of the participants stated that they 
research treatment methods. 60.8% in the pediatric group and 63.4% 
in the adult group expressed views that web-based sources are helpful. 
The detailed questions about internet use and the distribution of 
answers are given in Table 3.

Table 1. Demographical characteristics of adult patients

Adults (n=259)

Age (min–max, median, ± SD) (years) 18–79, 35, ±11.6

Age onset (min–max, median, ± SD) 
(year)

2–76, 30 ±13.8

Gender (M/F) 102/157

Diagnosis (%)

Asthma

Rhinitis

Eczema

Anaphylaxis

Food allergy

Drug allergy

Urticaria/angioedema

24.2

72.4

6.2

3.2

1.2

2.7

32.3

Employment (employed/non-employed) 
(%)

91.5/8.5

Education level (primary/secondary/
graduate) (%)

14.7/21.9/63.4

Income (low/middle/high) (%) 21.1/39.2/29.7/10

Family history of allergies (%)

Asthma

Rhinitis

Eczema

Mother

12

18.6

2.7

Father

3.5

12.8

2.7

Siblings

7

17.9

3.9

min: minimum, max: maximum, SD: standard deviation, M: male, F: female, n: 
number.

Table 2. Demographical characteristics of pediatric patients

Pediatric (n=193)

Age (min–max, median, ± SD) 
(months)

1–216, 53, ± 53.2

Age Onset (min–max, median, ± SD) 
(months)

1–198, 24, SD ± 58.5

Gender (M/F) 80/113

Diagnosis (%)

Asthma

Rhinitis

Food allergy

Allergic proctocolitis

Urticaria/anaphylaxis

Eczema

Asthma + rhinitis

30.2

20.3

2.6

17.7

3.1

11.5

14.6

Age

Employment (employed/
unemployed) (%)

Mother

24-49/35/SD ±5.1

67/33

Father

24-63/39/SD±6.1

97.8/2.2

Education level (primary/
secondary/graduate) (%)

6.2/24.7/69.1 10.2/22.2/67.6

Income (very low/low/middle/
high) (%)

24.3/32.4/29.4/14 9.9/34.1/34.6/21.4

Family history of allergies

Asthma

Rhinitis

Eczema

Mother

24.7

65.8

23.3

Father

10

66.7

23.3

Siblings

31.6

57.9

10.5

min: minimum, max: maximum, SD: standard deviation, M: male, F: female, n: 
number.
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When the factors associated with internet use are examined (Table 4), 
the only statistically significant parameter is the age of patients. In the 
adult group of allergic patients, the younger patients used internet 
sources more frequently and its analysis is statistically significant with 
a cut-off age of 35 years old. In the pediatric group, the “age of disease 
onset” was analyzed to reveal cut-off points of 6 months of age and 12 
months of age, with both of them being statistically significant with 
p-values of 0.003 and 0.000 respectively. However, the type of allergic 
disease had no association with internet usage either in the adult 
patients or the parents according to this study. 

DISCUSSION

The current study demonstrated that patients with allergies or the 
parents of children with allergic diseases tend to research health 
information online, which is similar to many other health issues.

The use of the internet, in other words, the “World Wide Web” for 
several health issues and medical purposes has been increasing 
worldwide in recent years. Several medical topics have been the 
subject of internet research including cancer, developmental 
disabilities, vaccines etc. A new term that we have come across 
in the last decade is Dr. Google. Dr. Google is the de facto second 
opinion for Americans according to many surveys.6 A study from 
Austria showed a rate of 21% in terms of internet use in the parents 
of children before attending a general pediatric outpatient clinic 
due to an acute illness.7 In another study by the same author, this 
rate was given as 94.4%.8 A study from Nigeria showed a level of 
40% internet search in the parents of children with orofacial cleft 
with a majority of 80% of these using Google.9 Nevertheless, it is still 
unknown in which areas that internet usage is more needed or more 
useful regarding different health issues.

When we evaluate the studies about internet use in terms of allergic 
diseases, there are few studies from developed countries.10-12 We 
thought our study can be a pioneering study to reveal the deficiency 
and the need in the field of internet sources about both adult and 
childhood allergic diseases. We have not encountered any other studies 
investigating this issue in the literature to date. 

A study from Ireland revealed the high demand for web-based 
information relating to allergic diseases in Ireland.11 This study also 
evaluated and compared the searches regarding allergies in the years 
2015 and 2019 and concluded with two dramatic outcomes. Firstly, 
over 60% of websites promoted nonevidence-based diagnostics, and 
secondly, Government-funded Department of Health websites did not 
feature in the top five results for “allergy testing”, “food allergy” or “food 
intolerance” in either 2015 or 2019.11 In current study, unlike the study 

Table 3. Distribution of answers to questions

Questions
Pediatric 
(n=193)

Adult

(n=259)

Did you try to get information from any 
other sources about your/your child’s 
allergic disease before you attended the 
allergy clinic?

Yes/no (%)
70.2/29.8 81.8/14.4

What were your sources for obtaining 
information about your/your child’s 
allergic disease?

General practitioner for adults/ Pediatrician 
for children

Allergy specialist

Friends, family members, people around 
with similar problems

Web sources

Others

40.8

29.1

9.1

21

-

12.4

27.9

16.4

36.5

6.9

What is your first-line source of 
information?

General practitioner for adults/ Pediatrician 
for children

Allergy specialist

Friends, family members, people around 
with similar problems

Web sources

44.5

43.5

5.8

6.2

19.2

43.7

5.7

31.4

Are you using Google or similar search 
engines to get information about your/
your child’s allergic diseases? 

Yes/no 82.8/17.2 74.1/25.9

What kind of web sites do you prefer to read 
about your/your child’s allergic diseases?

Web-sites written by specialist allergists
Discussion forums
Newspapers/magazines
Social media (Facebook/ Instagram etc.)

52.2
29.1
7
11.5

53.8
32.1
7.7
6.4

What kind of information do you read 
from internet sources about your/your 
child’s allergic diseases?

General information about the course of the 
disease/symptom

Information about treatment methods

Disease specific diets

Alternative medicine

50.3

31.8

11.5

6.4

49.2

32.7

4.9

13.1

Did internet resources help you?

Yes
Partly
No

23.7
60.8
15.5

23
63.4
13.6

Table 4. Relation of demographical characteristics with internet use

Factors related with internet use
p-value

(adults)

p-value

(pediatric)

Gender 0.91 0.81

Age 0.05* 0.003 and 0.000**

Education (graduate vs. others) 0.63 0.54

Employment 0.09 0.14

Income 0.26 0.13

*Age cut-off point for adult patients is taken as 35 years of age, **For pediatric patients 
onset age of the disease is taken in two cut-off points, 12 months and 6 months of age.
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in Ireland, the participants stated that they mostly prefer to obtain 
information from web pages written by experts. 

Another study from the United States of America (USA) investigating the 
educational quality of videos on YouTube about food allergy concluded 
that the videos frequently recommend controversial diagnostics and 
commonly identify non-IgE mediated reactions.10 They underlined the 
fact that there is a need for high-quality educational videos on food 
allergy.10 These striking results from several countries made us think 
how important it is for reliable sites with evidence based information to 
provide knowledge in the native language for each country. 

We did not question whether the information obtained from internet 
sources had an effect on the follow-up or treatment process of the 
allergic diseases in our study. However, there are a large number 
of studies questioning this issue specific to other diseases in the 
literature.7,13,14 In early 2019, the World Health Organization stated 
vaccine hesitancy to be one of the most severe threats to global health. 
It is fueled by nonevidence-based misinformation spread by celebrities 
and politicians via the internet.15 Similarly, allergic conditions are 
susceptible to misinformation, non-validated testing procedures and 
personalized treatment methods that are not supported by evidence-
based literature.16 

In a study evaluating the role of health information sources in decision 
making with Hispanic mothers during their child’s first 1000 days, 
Criss et al.13 stated the trusted information sources in their study to be 
healthcare providers (doctors, nurses, nutritionists), but the participants 
in all different groups mentioned the need to use other sources such 
as the internet and family members for immediate information.13 This 
study mentioned the importance for healthcare workers to be aware 
of the health information environment of their patients and provide 
easy to read, printed handouts or lists of trustworthy internet sources.17 
In another review by Stukus16, the author underlined the importance 
for medical professionals to be aware of their patients’ need to obtain 
information online and recommended medical professionals to spend 
time searching information online from a patient perspective and 
suggested that this could help to better understand their patients’ 
needs.16 

Allergic diseases in early infancy are usually very challenging for new 
mothers. The most striking result of our study is the relationship 
between disease onset and internet use, which was statistically shown 
to be higher for the mothers of younger children. One of the studies 
evaluating the accuracy of online discussion forums used by mothers 
for common childhood aliments revealed that the most common 
health topics listed are bowel movements (e.g., constipation, diarrhea, 
abnormal color), reflux, gas, vomiting, rash and eczema.14 These 
symptoms appear to be so similar with the symptoms of allergic 
diseases usually seen in early infancy. The study concluded that nearly 
half of the health-related advice provided in online discussion forums 
is accurate but there is also incorrect advice available and these sources 
are not verified through evidence-based resources.14 In our study, the 
rate of parents using discussion forums was 29.1%, and these were the 
second most preferred internet resource after those web-sites written 
by experts.

There are also some studies evaluating the “Googling” habits of 
people according to their different types of allergic diseases.12,18 
Kornafeld et al.12 reported the search interest and search volume 

on anaphylaxis in their study. They found similar trends worldwide 
and in the USA. The top three topics were anaphylaxis, anaphylactic 
shock and food allergies. They also analyzed search interests 
on anaphylaxis by country and the top three countries showing 
the highest activity of “Googling” were Austria, New Zealand and 
the United Kingdom (UK). In that study, the researchers reported 
on the risk of misinformation regarding anaphylaxis caused by 
search engines and social media and concluded that high quality 
information is obligatory to be presented to the public by healthcare 
professionals.12 Another study evaluating the Google trends regarding 
rhinitis and related topics in European countries revealed that 
significant spikes in Google searches were found with the increased 
awareness of this disease. There were differences in the searches 
between countries but similarities between different regions of the 
same country so their findings call for uniform nomenclature or self-
management guidelines for each country.18 

The limitations of this study are that the allergic diseases were not 
classified according to their severity and the effect of internet use on 
the follow-up and treatment of the disease were not investigated. 

CONCLUSION

Patients with allergies or the parents of children with allergic diseases 
tend to research health information online in a similar way to many 
other health issues. This study reported the only statistically significant 
factor associated with this tendency is age for adult patients and onset 
age of the disease for pediatric allergies. We clearly demonstrated that 
the frequency of parents’ internet usage is increasing as the onset age of 
the allergic disease gets younger. There are other studies in the literature 
which support this finding, reporting that the rate of online research is 
higher in new mothers. Despite the fact that the type of allergic disease 
has no relation to internet usage according to our study, we would like 
to underline the need for evidence-based online information on food 
allergy and atopic dermatitis, which are the most common allergic 
diseases in the first year of life.

MAIN POINTS

•	 Most of the participants stated that they try to obtain information 
regarding their health concerns from other sources before they come 
to an allergy clinic with 70.2% and 81.8% for pediatric and adult 
participants respectively.

•	 The most preferred web sources were those web pages written by 
specialists.

•	 Adult patients mostly used web sources (36.5%), while the parents of 
pediatric patients stated that their first-line source for allergies is a 
pediatrician (40.8%).

•	 This study reported the only statistically significant factor associated 
with internet use for allergies is “age” for adult patients and “onset 
age of the disease” for pediatric allergies.

•	 According to this study, there is a clear need for evidence-based 
online information on food allergy and atopic dermatitis, which are 
the most common allergic diseases in the first year of life.
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INTRODUCTION

The variety and number of infectious diseases observed in a region or 

country are among the most crucial indicators of the health status of 

that country. Despite progress in prevention and diagnostic methods, 

infectious diseases are still a major challenge in terms of global infection 

control.1,2 There is varied evidence on the impact of social, economic 

and behavioral conditions on the epidemiology of diseases around 

the world.3,4 For example, the rates of human immunodeficiency virus 

(HIV), syphilis and Hepatitis B are higher in low- and middle-income 

countries compared to high income regions.5

The pathogens causing infectious diseases can be transmitted to the 

human body indirectly or through direct contact, such as from human to 

human or from water, food, or non-human vectors to humans.6 In order 

to determine the current situation regarding the impact of infectious 
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diseases, legal regulations have been established to ensure that 
countries report statistics correctly. Nations have introduced regulations 
that make the reporting of infectious diseases, such as tuberculosis (TB), 
Acquired Immunodeficiency Syndrome (AIDS), Hepatitis B, syphilis and 
others, obligatory. According to figures provided by the World Health 
Organization (WHO) in 2017, there were 940,000 deaths from AIDS, 1.4 
million deaths due to TB and 208,000 deaths associated with Hepatitis 
B.2 In a study conducted in the European Union and the European 
Economic Area, the ranking of selected infectious diseases according to 
the annual Disability Adjusted Life Years (DALYs) per 100,000 population 
was determined. The results showed that the highest was  influenza, 
second was TB, and third was HIV, followed by Hepatitis B and syphilis.7

Hepatitis B, a viral infection which can cause both acute and chronic 
diseases, is an important global public health problem. It has been 
estimated that 325 million people worldwide are chronic carriers of 
this disease. Hepatitis B can be transmitted during labor or through 
exposure to infected blood. The virus can spread through the blood 
or other bodily fluids of an infected person. It is also a significant 
occupational hazard for healthcare workers. The chronic infection 
that it causes in the liver may lead to more serious problems, such 
as cirrhosis of the liver and liver cancer. Hepatitis B, however, can be 
prevented by safe and effective vaccines, with a 95% effectiveness in 
preventing Hepatitis B infections.8 Syphilis is a sexually transmitted 
disease (STD) that has primary, secondary, latent and tertiary stages.9 
It is among the notifiable diseases because its incidence is increasing 
around the world.10 With the increase in the severity of the disease, 
syphilis can cause serious problems such as central nervous system and 
cardiovascular system diseases.11 

Syphilis is a major public health problem that has significant potential 
to cause adverse outcomes. One of the major concerns related to 
syphilis is that, similar to other sexually transmitted diseases, it is also 
associated with HIV and leads to adverse health outcomes.12 People 
with syphilis infections are more likely to be infected with HIV.11 

TB is considered to be a major public health threat.13 In the WHO 
declaration in 2016, the elimination of the TB epidemic is one of 
the sustainable development goals. TB originates from bacteria that 
primarily affect the lungs. It can be treated and prevented. In addition, 
people with HIV, malnutrition, diabetes, tobacco users and people with 
weakened immune systems are at increased risk of developing this 
disease.14 HIV infection is identified as the strongest risk factor for TB, 
meaning that there is a high likelihood of TB in HIV positive individuals. 
About a quarter of the world’s population has hidden TB.15 

HIV/AIDS can be regarded as a major global health problem as it leads 
to many opportunistic infections by increasing the susceptibility of 
patients to many other infectious diseases. Drug addicts, sex workers, 
prison inmates and others living in closed environments are among 
the populations at high risk of HIV transmission. Unsafe injections 
with HIV contaminated needles, non-sterile medical procedures, and 
unsafe sexual intercourse are all associated with an increased risk of 
HIV infections.16 

Particular infectious diseases have adverse impacts on the social and 
economic welfare of societies.17 The health status of populations 
can be affected by various factors, including ecological balance, 
demographic and cultural structure, and natural resources. Ecosystem 
and climate changes, population growth, migration, substance abuse, 

microbiological changes, and lack of public health programs can 
increase infectious diseases, thus leading to poor health. Poverty is a 
crucial factor affecting the transmission of various infectious diseases 
and the health outcomes of infectious diseases represent one of the 
most important indicators of poverty, thus increasing the prevalence 
and severity of poverty.18

Within the scope of preventive health services, various screening tests 
are performed for the early diagnosis of diseases. The health expenditure 
allocated for these services has an important place in general health 
expenditures. In the literature, it has been determined that those 
expenditures made for the purpose of detecting STDs have an impact on 
the incidence in the population.19 Therefore, an accurate determination 
of disease burdens can lead to an increase in health expenditures in 
preventive health care or public health practices and a decrease in the 
incidence of these diseases in the future. This situation has a positive 
impact on the health and financial situation of a society.20-22 Similarly, a 
reduction in expenditure on infection prevention and control programs 
in European Countries has had a negative impact on the health level 
of the population, particularly in terms of preventing the diagnosis of 
diseases such as TB and HIV.23 

Uncontrolled population growth causes various public health concerns 
in societies. In particular, the high prices for accommodation in crowded 
populations, high costs or inadequate healthcare services, and the lack 
of sufficient manpower are factors that can increase the burdens on 
healthcare services. To meet the needs for shelter and food, unprotected 
and risky sexual practices are also increasing the risk of infectious 
diseases, mainly HIV/AIDS, syphilis, Hepatitis B and TB.24 In crowded 
living conditions, inadequate nutrition, increased use of alcohol and 
substances, increasing sexual and physical violence and discrimination 
make the diagnosis and treatment of diseases such as HIV and TB more 
difficult, leading to the rapid progress of such diseases. Therefore, this 
leads to negative impacts on the health of societies.25,24

HIV/AIDS, syphilis, TB, Hepatitis B, Hepatitis C, and Gonorrhea are among 
the infectious diseases that are reported by State Hospitals and Health 
Centers in Northern Cyprus. HIV/AIDS, syphilis, TB and Hepatitis B are 
infectious diseases whose recordings are obligatory and are the most 
frequently seen notifiable infections in the country. Although progress 
has been made in the prevention and treatment of these infectious 
diseases, they continue to represent global public health problems, 
leading to the deaths of millions of people. The main aim of this study 
was to evaluate the trends in the major notifiable infectious diseases, 
namely HIV/AIDS, syphilis, TB and Hepatitis B, in Northern Cyprus. This 
study further aimed to evaluate the correlation between the trends in 
particular infectious diseases and any changes in health expenditure.

MATERIALS AND METHODS

An ecological study design was employed to study the trends in the 
incidence of the selected notifiable infectious diseases, including AIDS, 
syphilis, TB and Hepatitis B. Data on the cases diagnosed with the 
particular infectious diseases reported between 2007 and 2016 were 
collected from reports published by the Prime Ministry, State Planning 
Organization (SPO).26 The incidences of these infectious diseases were 
calculated based on the total population (at risk population) living in 
Northern Cyprus. The total population numbers for Northern Cyprus 
between 2007 and 2016 were also collected from the records of the SPO 
(excluding military personnel and non-residents). 
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Permission to collect and analyze the data was obtained from the 
SPO. The study methodology was approved by the university’s Ethics 
Committee of European University of Lefke with reference number 
ÜEK/63/02/07/2021/03 and date 06.07.2021.

Statistical Analysis

In this study, the data were analyzed using the IBM Statistical Package 
for Social Science (SPSS) software version 23.0 (IBM Corp., Armonk, NY, 
USA) and MedCalc Package Programs version 18.11 (1993-2019 MedCalc 
Software bvba). Trends in the incidence of AIDS, Hepatitis B, syphilis and 
TB between 2007 and 2016 were assessed using descriptive analysis. 
Using the MedCalc package program, the incidences of particular 
infectious diseases over time were examined using the serial measure 
method. The area under the curve (AUC) was calculated, which allowed 
for the determination of the frequency of the disease within a certain 
period of time. For this purpose, the AUC line was calculated to 
determine the frequency of infectious disease occurrence.27

The correlation between the incidence of infectious diseases and health 
expenditures was investigated by regression and correlation analysis. 
The functional structure of the relationship between the diseases and 
health expenditures is explained using the linear regression model. 
P-value ˂0.05 was accepted as significant. 

RESULTS

This study includes four notifiable diseases. The descriptive statistics on 
the incidence of the selected infectious diseases are shown in Table 1. 
The mean incidence between 2007 and 2016 for Hepatitis B was greater 
compared to other infectious diseases, with 277.91±29.30 cases per 
100,000 population diagnosed with Hepatitis B. The mean incidence for 
AIDS was the least, with 8.48±3.18 cases per 100,000 population.

The trends and frequency of the infectious diseases observed in the 
study period were determined based on the AUC line. The AUC graphs 
show fluctuations for the 10-year period for each of the diseases studied. 
For Hepatitis B infection, in the ten-year period, the lowest value was 
determined in 2011 and the highest value in 2016 (Figure 1a). For 
syphilis and TB infections, in the ten-year period, the lowest incidence 
was determined in 2016 and the highest value in 2007 (Figures 1b and 
Figure 1c). AIDS was found to have its highest value in 2015 and lowest 
in 2009 (Figure 1d). 

The status of these studied diseases in the population over the 10-
year period are shown in Figure 1. The AUC graphs show in which time 
period the highest and lowest values of incidence occurred. When the 
changes in the incidence of each infectious disease between the years 
of 2007 and 2016 were compared, there were significant decreases in 
the incidence trends of TB and syphilis during the study period (r= 
-0.702; p=0.024 for TB and r= -0,663; p=0.037 for syphilis) (Table 2). 
There were no significant changes in the incidence of Hepatitis B and 
AIDS (p=0.409 for Hepatitis B and p=0.154 for AIDS).

In the regression model used to study the correlation between the 
changes in health expenditure and the selected notifiable infectious 
diseases, a statistically significant correlation was found between the 
health expenditure with TB (p=0.010) and health expenditure with 
syphilis (p=0.012) (Table 3). There was no significant relationship 
between health expenditure and AIDS or Hepatitis B (p-value >0.05). 
Since there were significant correlations between health expenditure 

and syphilis and TB, the trends in health expenditures and the incidence 
of syphilis and TB were studied for the period between 2007 and 2016. A 
correlation model for the relationship between health expenditure and 
the selected notifiable infectious diseases was studied by checking the 
incidence of each infectious disease. When allowing for the incidence of 
the other infectious diseases studied, there were still significant negative 
correlations between health expenditure with syphilis and TB (r=-0.683, 
p<0.05 for Syphilis and r=-0.767, p<0.01 for TB). However, a positive 
correlation was found between TB and syphilis (r=0.961, p<0.01) (Table 
4). According to these results, Hepatitis B was determined to have had 
an important disease in the population. The AUC value of Hepatitis B 
was the highest among the studied diseases, followed by syphilis, TB 
and AIDS respectively (AUC=2,482.50 for Hepatitis B, AUC=149.07 for 
syphilis, AUC=99.66 for TB and AUC= 72.82 for AIDS) (Table 5).

The health expenditures in North Cyprus increased in Turkish Lira from 
183 million TL ($140 million) to 321 million TL ($125 million) between 
2007 and 2016. The median and mean health expenditures in the 
study period were 210 million TL and 226 million ± 467 million TL, 
respectively (1 USD = 1.3 TL, Inflation rate % = 9.4 in 2007), (1 USD = 
3.02 TL, inflation rate % = 10.19 in 2016). Figures 2a and 2b show the 
correlation between health expenditure and the incidence of syphilis 
and TB. In the period between 2007 and 2016, as the health expenditure 
increased, there was a significant decline in the incidence of syphilis 
and TB (r2=0.467 and r2=0.588). First, last, minimum, maximum and 
AUC values of the infectious diseases are included in this table. The AUC 
graphs are used to compare the incidence of the cases in the society 
and show their importance for the society. According to this, Hepatitis B 
was seen to be the most important disease in the time period examined 
(Figure 3).

The trends in health expenditure and infectious diseases are shown 
in Figure 4. While the infectious disease rates changed per 100,000 
population per year, health expenditure increased between 2007 and 
2014, decreased between 2014 and 2015 and increased again between 
2015 and 2016. 

DISCUSSION

Main Findings of This Study

Both the health expenditure and the population of the Turkish Republic 
of Northern Cyprus (TRNC) increased every year between 2007 and 
2016. The selected infectious diseases, namely Hepatitis B, TB, AIDS and 
syphilis, which are defined as notifiable diseases, were studied in terms 
of the changes in their incidence and the correlation between their 
incidence rates and health expenditures. The most commonly observed 
notifiable infectious disease in the study period was reported to be 
Hepatitis B, however there was no significant change in its trends or its 
incidence. The trends in the incidence of syphilis and the TB incidence 

Table 1. The mean incidence of infectious diseases, namely Hepatitis B, 
Syphilis, Tuberculosis and AIDS observed between the years of 2007 and 
2016

Variable Median Mean ± SD Minimum Maximum

Hepatitis B 286.89 277.91±29.30 221.83 320.56

Tuberculosis 10.65 11.06±3.68 4.12 17.82

AIDS 8.07 8.48±3.18 4.19 12.67

Syphilis 15.90 16.71±5.06 8.84 27.25

AIDS: acquired immunodeficiency syndrome, SD: standard deviation.
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rate showed a significant decrease during the study period (2007 and 
2016). The analysis of the correlation between the changes in health 
expenditures and trends in the incidence of infectious diseases showed 
that there were significant correlations between health expenditures 
and syphilis and TB. There was a significant decrease in the incidence 
of TB and syphilis as health expenditures increased. There was also a 
significant positive correlation between TB and syphilis incidence.

Explanation and Comparison With Existing Literature

The present study revealed that Hepatitis B had the greatest incidence 

during the 10-year study period, with no significant decline in its 

incidence during these years. This may indicate that the population is 

not sufficiently vaccinated to reduce the incidence of this disease and 

there is a crucial need to develop policies and interventions to increase 

Table 2. Comparison of the changes in incidence of the infectious diseases, namely Hepatitis B, Syphilis, Tuberculosis and AIDS

Diseases r B0 B F p-value
95% Cl

Lower Upper

Hepatitis B  0.295 -5457.318 2.851 0.760 0.409 -4.691 10.393

Tuberculosis -0.702 1732.06 -0.856 7.792 0.024 -1.562 -149

AIDS  0.487 -1022.56 0.513 2.483 0.154 -238 1.263

Syphilis -0.663 2245.90 -1.108 6.263 0.037 -761 0.031

p˂0.05 was accepted as significant.
AIDS: acquired immunodeficiency syndrome, CI: confidence interval.

Table 3. The Comparison of the correlation between health expenditure and infectious diseases, namely Hepatitis B, Syphilis, Tuberculosis and AIDS 
observed between the years of 2007 and 2016

Diseases r B0 B F p-value
95% Cl

Lower Upper

Hepatitis B 0.360 6.63x108 5752772 1.194 0.306 -6387884.215 -4054471949

Tuberculosis -0.829 4.577x109 -9.878x108 11.404 0.010 -163675862 -30846102.3

AIDS 0.612 8.037x108 7.054x108 4.683 0.060 -.5845508.865 184161747.1

Syphilis -0.755 5.476x109 -1.158x109 10.583 0.012 -63120685.2 23857422.03

p˂0.05 was accepted as significant.
AIDS: acquired immunodeficiency syndrome, CI: confidence interval.

Table 4. The results of the correlation analysis between health expenditure and the incidence of infectious diseases, namely Hepatitis B, Syphilis, 
Tuberculosis and AIDS observed between the years 2007 and 2016

Health Expenditure (95% Cl)
Hepatitis B 
(95%Cl)

Syphilis 

(95% Cl)

Tuberculosis 

(95% Cl)

Hepatitis B
0.360 

(L: -0.348 U: 0.807)

Syphilis
-0.683* 

(L: -0.918 U: -0.094)

0.203 

(L: -0.489 U: 0.738)

Tuberculosis
-0.767** 

(L: -0.042 U: -0.265)

0.046 

(L: -0.601 U: 0.656)

0.961** 

(L: 0.839 U: 0.991)

AIDS/HIV
0.608 

(L: -0.036 U: 0.895)

0.463 

(L: -0.235 U: 0.846)

-0.023 

(L: -0.643 U: 0.615)

-0.145 

(L: -0.710 U: 0.553)

*p<0.05, ** p<0.01 was accepted as significant.
AIDS: acquired immunodeficiency syndrome, HIV: human immunodeficiency virus, CI: confidence interval.

Table 5. The AUC values of the trends in the incidence of infectious diseases, namely Hepatitis B, Syphilis, Tuberculosis and AIDS observed between the 
years of 2007 and 2016

Variables First Last Min Max AUC 

Hepatitis B 303.92 289.27 221.83 320.56 2482.50

Syphilis 17.81 4.12 4.12 17.81 99.66

Tuberculosis 27.24 8.83 8.83 27.24 149.07

AIDS 12.22 11.78 4.19 12.67 72.82

Area under curve (baseline = 0).
AUC: area under the curve, AIDS: acquired immunodeficiency syndrome, Min: minimum, Max: maximum.
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the coverage of Hepatitis B vaccinations in the region.28 There was a 

decreasing trend in the incidence of tuberculosis in the study period. 

Although there is no data regarding tuberculosis in Northern Cyprus, 

there is data regarding tuberculosis incidence, treatment and control 

in the Southern part of the country, which is home to the officially 

recognized government which joined the European Union (EU) in 2004. 

There is evidence that surveillance systems and control measures are 

adequately implemented in this region and this has helped to reduce 

the number of tuberculosis cases, particularly in the Cyprus born 

population.29 However, the increase in migration to Cyprus is reflected 

Figure 1. The trends in the incidence of Hepatitis B, Syphilis, Tuberculosis and AIDS between the years of 2007 and 2016 shown as the area 
under the AUC line. 

a) The trends in the incidence of Hepatitis B infection between 2007 and 2016,  b) The trends in the incidence of Syphilis infections between 
2007 and 2016,  c) The trends in the incidence of Tuberculosis infection between 2007 and 2016,  d) The trends in the incidence of AIDS 
infections between 2007 and 2016.

AUC: area under the curve, AIDS: acquired immunodeficiency syndrome.

Figure 2. The correlation between trends in health expenditure and trends in the incidence of the infectious diseases, namely syphilis and 
tuberculosis between the years of 2007 and 2016.

a) The correlation between the trends in health expenditure and syphilis between the years of 2007 and 2016,  b)  The correlation between the 
trends in health expenditure and tuberculosis between the years of 2007 and 2016.
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in the increased incidence of tuberculosis, particularly among the 
foreign-born population.30 This was not reflected in the trends shown 
in our study. This is likely because cases seen in migrants are managed 
by the healthcare services in Southern Cyprus and the decrease in the 
recording of TB cases in Northern Cyprus is more representative of the 
decreases in the Cyprus born population.29 Therefore, this may show 
that cases involving residents in the country cannot be detected and 
this may lead to a significant threat to life for the whole population as a 
result of the risk of transmission to healthy people.

The study also showed that there was a significant decrease in the 
incidence of syphilis in the country. Syphilis infection rates are strongly 
correlated with sexual activities and the prevalence of AIDS.12 AIDS is 
not widely prevalent in the country and this study also showed that 
the 10-year incidence of the disease was low. In addition, the country 
has policies for screening groups that are sexually active and provides 
treatment for sexually transmitted diseases.31 These may explain why 
the syphilis incident rate has reduced.

The correlation analysis between the trends in health expenditure and 
the incidence of notifiable infectious diseases showed that the incidence 
of TB and syphilis decreased in tandem with the increase in the health 
expenditure. There is broad evidence that supports the importance of 
healthcare expenditure, particularly spending on public health and 
prevention services to control STDs.32,21 The evidence regarding TB 
shows that although spending on treatment of TB has an impact on 
the reduction of its incidence to a certain extent,33 public health and 
social service spending play the most important role in controlling 
the incidence of this disease among populations.34,35 Although there 
are limited data regarding the trends in health expenditures allocated 
to public health services and policies for the prevention of infectious 
diseases in Northern Cyprus, the amount of health expenditure 
allocated to public health services,25 and the enhancement in the 
vaccination program against tuberculosis may explain this association.36 
In a general study on STDs, it was also shown that incidence control is 
not associated with the level of healthcare expenditures.32 It is therefore 
important to further investigate this association between the incidences 
of infectious diseases, especially by allowing for other factors, such as 
public health spending, social service spending etc.

Strengths and Weaknesses of the Study

This study is the first study to evaluate trends in selected important 
infectious diseases in Northern Cyprus, which have largely not been 
represented in studies discussing the health status and health problems 
in Southern Cyprus, which is the officially recognized part of the 
country supported by many international healthcare organizations. 
Due to political reasons, many important health problems have 
not been sufficiently treated in the country and it is important to 
provide evidence and support those parties who are influential in 
enhancing public health in the region. This study, therefore, carries 
crucial importance in providing guidance for the control of infectious 
diseases in the region. Another strength of this study is that it uses 
the AUC method to study the frequency of infectious diseases in the 
population, rather than for the evaluation of diagnostic performance. 
Hence, this study provides evidence supporting the use of this method 

Figure 3.  The trends in the number of infectious diseases, 
namely Hepatitis B, Tuberculosis, Syphilis, AIDS/HIV per 100,000 
population observed between the years of 2007 and 2016.

AIDS: acquired immunodeficiency syndrome, HIV: human 
immunodeficiency virus

Figure 4. The trends in the incidence of infectious diseases, namely Hepatitis B, Tuberculosis, Syphilis, AIDS/HIV and health expenditure 
observed between the years of 2007 and 2016. 

AIDS: acquired immunodeficiency syndrome, HIV: human immunodeficiency virus
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for different purposes and this approach can act as a guide for 
researchers performing studies in the field of epidemiology. Ecological 
data were used in this study, which are collective data representing 
the whole population, but not individuals. When resources for 
collecting data are limited, this approach is advantageous as it can 
be used to quickly and economically to collect data about the health 
status of a population. However, ecological data provides information 
for the total population, and the findings may not be applicable for 
all individuals. This renders studies using ecological data prone to 
ecological fallacy, which assumes that individuals in a population 
all have similar characteristics. Another limitation of this study is 
that the data on the incidence of infectious diseases were collected 
from the vital registration system of Northern Cyprus, which is a 
developing region. In developing regions, vital registration systems 
may not be accurately recorded, particularly as they may not take 
international recording standards into consideration. For example, 
the disease records may not be based on the International Coding 
System of Diseases, e.g. ICD-10. This may also reduce the accuracy of 
the findings obtained using vital statistics data to evaluate trends in 
infectious diseases. 

Infectious diseases represent a significant threat to public health, 
particularly in developing countries, which makes it essential to 
investigate their distribution in different regions in order to provide 
guidance for their prevention and control. This study focused on the 
incidence of four notifiable infectious diseases in Northern Cyprus, 
namely Hepatitis B, TB, HIV/AIDS and syphilis, and evaluated the 
trends in their incidence as well as the correlation of their incidence 
with healthcare expenditure. Hepatitis B was shown to be the most 
prevalent condition in the region with trends indicating a decline 
between 2007 and 2016. TB and syphilis were shown to have reduced 
incidences and these trends were associated with increases in health 
expenditures. Policies must be developed to effectively treat Hepatitis B 
cases and take preventive measures in order to reduce the transmission 
of this infection within the population. Although TB, HIV/AIDS and 
syphilis were not shown be a significant threat to public health in the 
population, the reduced incidence observed could be as a result of 
the migrant population using healthcare services other than those in 
Northern Cyprus or due to the poor detection rates of cases. Therefore, 
it is necessary to continually improve healthcare services and public 
health spending for the control and prevention of these diseases.

CONCLUSION

Infectious diseases, namely HIV/AIDS, TB, syphilis and Hepatitis B 
have been important public health problems that require targeted 
interventions for their control and this warrants studies on the trends 
in incidence of these diseases that have been classified as notifiable 
diseases. The incidence of Hepatitis B was the highest among the 
other diseases studied, although with no increase in the incidence 
between 2007 and 2016. TB was the only notifiable disease studied, 
which showed significant reduction in incidence in the specified study 
period. These incidence rates are providing important implications for 
developing measures for improving the management of the Hepatitis 
B vaccinations and continuing the prevention measures taken against 
TB. Further studies must be conducted to assess the rates of infectious 
diseases and the association between the rates of diseases and other 
factors such as, public health spending, social service spending and 
others.

MAIN POINTS

•	 This study used the serial measure method to study the trends in 
AIDS, Hepatitis B, syphilis and tuberculosis between 2007 and 2016 
in Northern Cyprus.

•	 There was a significant reduction in the incidence of tuberculosis 
and syphilis during the study period.

•	 This study also reports a negative correlation in the trends in health 
expenditure and tuberculosis and syphilis.
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INTRODUCTION

Sexual identity is a concept that defines the sexual orientation of an 

individual regardless of gender, not only by physiological and biological 

characteristics, but also by the individual’s emotions, thoughts 

and desires. A discrepancy between what would be expected of an 

individual’s physiology and their sexual orientation is expressed by 
various concepts.1 The most common discrepancies are lesbian, gay, 
bisexual and transgender (LGBT). Homosexuality is a general expression 
that includes all of these concepts.2 The reason for the occurrence 
of this condition, which is also called homosexuality, is not fully 
known. While some studies define these orientations as psychological 
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BACKGROUND/AIMS: Nurses’ attitudes towards homosexuality are an important factor affecting the quality of care given to homosexual 
individuals. Therefore, attitudes towards homosexual individuals and the variables affecting these attitudes should be investigated in the 
undergraduate period of nursing students. This study was conducted to determine the effects of the violence tendency levels of nursing 
students on their attitudes towards homosexual individuals. 

MATERIAL AND METHODS: This study used a cross-sectional and descriptive design. It was conducted with 502 nursing students at a state 
university. The data were collected using a student information form, the Hudson and Ricketts Homophobia Scale (HRHS) and the Violence 
Tendency Scale (VTS).

RESULTS: The mean HRHS score of the students was 94.25±22.23, and their mean VTS score was 37.82±8.25. It was found that the students’ 
attitudes towards homosexuals were related to their academic year, number of siblings, the region they lived in, and whether they live with 
their parents or not. Additionally, it was determined that the students’ level of tendency towards violence was low, and low levels of violence 
tendency were related to higher levels of education of the mother (p<0.05). There was no significant relationship between the students’ violence 
tendency levels and their homophobia levels (R2=0.001). 

CONCLUSION: It was determined that the nursing students’ level of tendency towards violence was low, but their attitudes towards homosexuals 
were negative. Their level of tendency towards violence did not explain their attitude towards homosexuals significantly. These results showed 
that there are different factors affecting nursing students’ homophobic attitudes.
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disturbances, others emphasize that the underlying cause of such an 
orientation is not fully known.2,3 Among the situations that could cause 
homosexuality, nutritional, genetic, hormonal, developmental, social 
and cultural effects are mentioned.2 However, there is no scientifically 
proven finding.

The differentiation of sexual orientation is incompatible with the habits 
brought by social culture, whether or not there is any psychological 
disorder. For this reason, homophobic behaviors against homosexual 
individuals are observed in society. Homophobia is a negative attitude 
towards individuals with different sexual orientations.4 Social norms 
suggest that men and women should be romantically attracted to their 
opposite sex. If this is not the case, unfair and violent approaches such as 
the exclusion, rejection or humiliation of the person are encountered.5 
Violence may be psychological as well as physical. Those who practice 
violence engage in deliberate behavior, with the aim of direct harm 
or damage to the individual they are opposed to. It was reported that 
deaths due to violence rank fourth among individuals aged 15–44 in 
the world, while it is 2.28 per hundred thousand in all age groups in 
Turkey.6 It is inevitable that homophobic and transphobic violence 
will be directly proportional to the rate of violence in the general 
population.7,8 Homosexuals are in a group with a high probability of 
being exposed to violence due to the perspective of society, and studies 
have supported this view.9,10 

Homosexual individuals face different forms of violence such as being 
neglected by society as well as physical and psychological violence. 
These negative attitudes and behaviors lead to the deterioration in 
the health of homosexual individuals over time.11,12 Like all people 
in the world, homosexuals have the right to receive fair and quality 
health care. Health services should be provided equally to everyone, 
regardless of the individual, their race or language. All occupational 
groups are expected to act in accordance with professional awareness 
in the provision of health services. In particular, nursing is an important 
profession among health care providers as it interacts most with the 
patients. Unconditional admission, holistic care and humanitarianism 
are at the core of the profession of nursing. With this understanding, 
every individual who wants to receive health services should be 
welcomed equally. In line with the roles of the profession of nursing, 
nurses are expected to display their advocacy, caregiver, therapeutic and 
rehabilitative roles towards homosexual individuals when necessary.13 
The finding in some studies that nursing students’ levels of tendency 
towards violence are low shows that nurses comply with professional 
ethics and morals.14-18 However, some studies have also reported 
that health workers have negative attitudes towards homosexual 
individuals.19-21 

It is extremely important in undergraduate education to train nurses 
to enhance their professional understanding by teaching them the 
roles and responsibilities of the profession of nursing. However, the 
influence of social culture in the formation of these targeted outcomes 
should not be ignored. The occupational awareness of individuals who 
have been raised according to the accepted norms of sexual identity 
and sexual orientation in their society may also be affected accordingly. 
Although there are studies examining the views of nursing students 
towards homosexual individuals,19-21 there is insufficient information 
on the effect of any possible violent tendencies on their homophobic 
points of view.22 Therefore, this study was conducted to determine 
the impact of nursing students’ levels of tendency towards violence 
on their attitudes towards homosexuals. Thus, knowing about the 

levels of tendency towards violence and homophobia among nursing 
students, who are the nurses of the future, will be possible, and how 
much the concept of tendency towards violence can explain negative 
attitudes towards homosexual individuals will be determined. 
According to these results, the differences in gender and gender roles 
will be emphasized in the course content of the students. This will 
contribute to making the right decisions and planning appropriate 
care for patients with different sexual orientations in the process of 
providing nursing care.

In this context, the research questions of the study were determined as 
follows:

1.	 What are the attitudes of nursing students towards homosexuals?

2.	 What is the violence tendency level of nursing students?

3.	 How do nursing students’ violence tendency levels affect their 
attitudes towards homosexuals? 

MATERIALS AND METHODS

Objective and Methods

With this cross-sectional and descriptive study, it was aimed to 
determine the effect of nursing students’ violence tendency levels on 
their attitudes towards homosexuals.

Population and Sample 

The population of this study was determined to be 806 nursing students 
in their first to fourth years of study at the Health Sciences Faculty of a 
state university in Turkey between November and December in 2020. 
Five hundred and two students who voluntarily agreed to participate 
in the study and were selected by a purposive sampling method 
participated in this study. The results of the power analysis conducted 
using the G*Power 3.1 (Heinrich-Heine-Universität, Düsseldorf, 
Germany) program showed the power of the study conducted with 502 
participants to be 95% with type-1 error, setting alpha at 0.05.

Data Collection Tools

The data were collected using the Student Information Form prepared 
by the researchers, the Violence Tendency Scale and the Attitudes 
towards Homosexuality Scale.

Student Information Form 

This form was prepared by the researchers using the literature. It consists 
of 14 questions about the students’ gender, academic year, income 
perceptions, regions of residence, cohabitation situations, whether 
or not their parents were alive, levels of education of their parents, 
parental employment statuses, families’ attitudes, presence of people 
with different sexual orientations around them and their statuses of 
being friends with those people.1,4,5,14,18,19

Violence Tendency Scale (VTS)

The Violence Tendency Scale was developed by Göka, Bayat and 
Türkçapar in 1995, in a study conducted on behalf of the Turkish 
Ministry of National Education to measure the violence tendencies of 
secondary school students. Later, the scale was re-evaluated, its validity 
was tested, and it was used in the research of the Turkish Prime Ministry 
Family Research Institution on “violence in the family and in the social 
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field” (1998). The reliability coefficient of the scale was found to be 0.87 
in this study. It is a four-point Likert-type scale consisting of 20 items. 
For each item, the response options range from (1) not at all suitable 
to (4) very suitable. Higher scores on the scale indicate higher levels 
of tendency towards aggression and violence. Violence tendency was 
categorized according to the scores obtained from the scale. Scores of 
1–20 are evaluated as “very low”, 21–40 points are evaluated as “low”, 
41–60 points are evaluated as “high”, and 61–80 points are evaluated 
as “very high” tendency towards violence.23 In this study, the Cronbach’s 
alpha reliability coefficient of the scale was found to be 0.83.

Hudson and Ricketts Homophobia Scale (HRHS) 

It is a 25-item, six-point Likert-type scale developed by Hudson and 
Ricketts to measure attitudes towards homosexual individuals in 1980. 
The scale was adapted to Turkish by Sakalli and Uğurlu24 and the 
number of items in the scale was reduced to 24 in 2001. Items 5, 6, 8, 
10, 11, 13, 17, 18, 21, 22 and 23 in the scale are inversely scored. A single 
total score is taken from this scale, and higher scores indicate increased 
negative attitudes towards homosexuals. In Sakallı and Uğurlu’s24 study, 
the Cronbach’s alpha internal consistency coefficient of the scale was 
found to be 0.94. In this study, the Cronbach’s alpha coefficient of the 
scale was found to be 0.88. 

Data Collection

After obtaining the necessary preliminary permissions for the study, the 
implementation of the study was carried out online between November 
and December 2020, the data were collected according to the principles 
of the Declaration of Helsinki. Each participant was informed with an 
informed consent form, and their consent was obtained.

Statistical Analysis 

The SPSS version 22 (IBM Corp, Armonk, NY, USA) program was used for 
data analysis. Frequencies, percentages and means were used as the 
descriptive statistics of the data. The normality of the distribution of the 
data was checked with Shapiro–Wilk test, and it was found that the data 
showed a normal distribution (p>0.05). Therefore, for the statistical 
analyses, the significance test of the difference between the two means, 
one-way analysis of variance (ANOVA) and Tukey’s HSD analysis were 
used. In the comparison of the categorical variables, gender, academic 
year, number of siblings and region were analyzed as the independent 
variables, and the total scores of the participants on Violence Tendency 
Scale (VTS) and Hudson and Ricketts Homophobia Scale (HRHS) were 
analyzed as the dependent variables. The relationship between the 
dependent variables was tested by Pearson’s correlation analysis. 
Simple linear regression analysis was used to determine the impact of 
tendency towards violence on attitudes towards homosexuals. The level 
of statistical significance was accepted as p<0.05.

Ethical Aspects of Research

This research was carried out in accordance with the principles of the 
Declaration of Helsinki, and written consent was obtained from the 
students who voluntarily agreed to participate in the study. Institutional 
permission was obtained from the Department of Nursing at the Faculty 
of Health Sciences where the study was conducted, and approval was 
obtained from the Kırşehir Ahi Evran University Non-Invasive Ethics 
Committee with the decision dated 24.11.2020 and numbered 2020-
17/128.

RESULTS

The distributions of the HRHS and VTS scores of the students based on 
their personal data are given in Table 1. The mean HRHS score of the 
participants was determined to be 95.50 (94.25±22.23), and their mean 
VTS score was determined to be 36.00 (37.82±8.25). It was observed 
that there was a statistically significant relationship between the 
participants’ mean HRHS scores and their academic year, number of 
siblings, the region they lived in and whether their parents were alive. 
It was determined that there was a statistically significant relationship 
between the students’ mean VTS scores and the level of education of 
their mothers and whether their parents were alive.

Table 2 shows the distributions of the participants HRHS and VTS 
scores according to the social environment characteristics of the 
participants. There was no statistically significant relationship between 
the participants’ social environment characteristics and their VTS 
scores (p<0.001). A statistically significant relationship was determined 
between the participants’ mean HRHS scores and the presence of a 
homosexual person in their immediate environment and their desire 
to be friends with the homosexual person. It was observed that the 
participants who said, “I am friends with homosexuals” had a more 
positive attitude towards homosexual individuals than those who 
said they were indecisive about the question or not friends with any 
homosexuals.

Table 3 shows the effect of tendency towards violence on their points of 
view regarding homosexual individuals. It was determined that 66.3% 
of the participants had a low tendency towards violence, and 31.9% had 
a high tendency towards violence. No significant relationship was found 
between the participants’ tendency towards violence and their points of 
view regarding homosexuals (p>0.05). 

DISCUSSION

Negative and discriminatory attitudes towards homosexual individuals 
who receive care from the health system are an important problem 
affecting the right to health of such individuals. Additionally, homosexual 
individuals encounter discriminatory attitudes in their interactions with 
health care professionals, and their negative experiences lead them 
to avoid seeking care when they need it again.25,26 For this reason, it 
is important to investigate the attitudes of nurses and variables that 
affect these attitudes during their student years, as nursing students 
will provide continuous health care services to homosexual individuals. 

In this study, it was determined that the participants’ attitudes towards 
homosexual individuals were negative according to their HRHS mean 
scores, and there was a significant relationship of their HRHS scores with 
regards to their academic year, their number of siblings, their region 
of residence and whether or not their parents were alive. In a study 
conducted with 335 nursing students, it was discovered that variables 
such as gender and parental education levels affected attitudes towards 
homosexuals.4 In another study, it was determined that gender, academic 
year, family structure and socio-economic status were correlated with 
the nursing students’ perspectives regarding homosexuals and their 
willingness to provide care to these individuals.22 In a study conducted 
with nursing students in Korea, it was established that 92% of students 
had negative attitudes towards homosexuals.27 In other studies that 
were conducted with nursing students, it has been observed that the 
students had negative attitudes towards homosexuals.28-30 The findings 
of this study were compatible with the literature. As homosexuality 
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Table 1. Distributions of the students’ homophobic attitudes and violence tendencies based on their personal information (n=502)

Characteristic n (%)
HRHS 
(X ̄ ± SD)

Test 
VTS 
(X ̄ ± SD)

Test 

Academic year 

1st

2nd

3rd

4th

120 (23.9)

133 (26.5)

121 (24.1)

128 (25.5)

93.55±23.38

86.93±23.25

100.51±18.52

96.59±21.25

F=1.334

p=0.034*

37.13±7.99

39.29±8.04

36.04±7.87

38.16±8.85

F=1.115

p=0.292

Gender 

Female

Male

359 (71.5)

143 (28.5)

91.96±22.46

100.00±20.61

F=3.271

p=0.071

36.91±7.82

40.11±8.85

F=2.050

p=0.153

Number of siblings

Only child

1 sibling

2–3 siblings

4 or more siblings

13 (2.6)

78 (15.5)

273 (54.4)

138 (27.5)

84.23±21.30

88.84±27.76

94.11±21.76

98.52±22.36

F=1.456

p=0.008*

37.07±5.75

38.44±8.50

37.57±8.38

38.02±8.09

F=1.130

p=0.272

Birth order in family

First born 

Middle sibling

Last born

157 (31.3)

185 (36.9)

160 (31.9)

94.56±21.05

95.68±22.71

92.28±22.77

F=0.903

p=0.717

37.52±7.88

38.40±8.69

37.46±8.08

F=1.107

p=0.303

Region of residence

1. Aegean region

2. Marmara region

3. Black Sea region

4. Central Anatolia region

5. Eastern Anatolia region

6. Southeastern Anatolia region

7. Mediterranean region

35 (7.0)

18 (3.6)

31 (6.2)

253 (50.4)

18 (3.6)

46 (9.2)

101 (20.1)

90.85±23.99

92.22±16.75

104.45±20.45

96.10±20.37

107.05±20.58

93.52±27.04

86.05±22.71

F=1.448

p=0.009*

38.00±7.11

38.16±7.83

36.93±5.18

37.43±7.93

43.00±2.01

37.43±8.31

38.21±9.23

F=0.864

p=0.713

Cohabitation status

With both parents

With mother

With father

Other

447 (89.0)

29 (5.8)

8 (1.6)

18 (3.6)

95.26±22.03

82.31±21.26

87.75±25.70

91.11±22.54

F=0.953

p=0.600

37.78±8.08

34.44±7.08

44.50±8.43

41.38±11.19

F=1.256

p=0.137

Whether parents are alive or not

Both alive

Only mother is alive

Only father is alive

471 (93.8)

22 (4.4)

9 (1.8)

94.90±22.22

81.72±17.79

90.44±25.16

F=1.571

p=0.002*

37.77±8.19

36.45±8.63

44.00±8.39

F=1.828

p=0.002*

Parents’ employment status

Both working

Only the father is working

Only the mother is working

Neither of them is working

54 (10.8)

363 (72.3)

11 (2.2)

74 (14.7)

90.98±22.80

95.38±21.81

80.18±21.93

93.17±23.30

F=0.925

p=0.668

36.48±7.22

38.18±8.29

35.36±9.01

37.40±8.57

F=1.101

p=0.312

Mother’s level of education

Uneducated 

Elementary school

Secondary school

Higher education

48 (9.6)

274 (54.6)

148 (29.5)

32 (6.4)

104.47±21.01

95.87±21.33

89.19±23.73

88.37±17.13

F=1.230

p=0.095

38.54±8.96

37.36±7.65

37.90±8.47

40.31±10.59

F=1.523

p=0.022*

Father’s level of education

Uneducated 

Elementary school

Secondary school

Higher education

4 (0.8)

204 (40.6)

196 (39.0)

98 (19.5)

84.50±19.46

99.00±20.50

91.78±22.72

89.68±23.20

F=1.018

p=0.443

49.25±6.18

37.44±7.46

37.02±8.29

39.76±9.20

F=0.849

p=0.739
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is perceived as taboo by society in Turkey, and as nursing students 
are a part of society, they often have the same perception regarding 
homosexuals.31 This negative attitude gets stronger, especially with the 
prevalence of the traditional perspective, and so discrimination against 
homosexuality increases in rural areas.32 In this study, it was observed 
that the attitudes of the participants differed significantly based on 
the regions they lived in and the number of their siblings. It may be 
stated that differences in eastern and western cultures in Turkey affect 
both the number of children a family has and their attitude towards 
homosexuality. As the number of siblings increases, the family structure 
becomes more traditional, and this traditional perspective makes the 
family members’ attitudes towards homosexuality more negative. The 
differences found in this study in the participants’ attitudes towards 
homosexuality based on their academic year was thought to be due to 

the courses the students took in nursing education. It may be argued 
that this situation is related to the internalization of the information 
that supports the humanitarian and holistic perspective provided in the 
curriculum.

In this study, the participants’ mean VTS score was 37.82±8.25, and 
66.3% of them had a low level of tendency towards violence. It was 
determined that the mean VTS scores were related to whether the 
parents of the participants were alive and the education levels of their 
mothers. In one study, the gender-related perceptions and violent 
tendencies of nursing students were investigated, the mean VTS score 
of the participants was found to be 38.86±9.33, and a significant 
relationship was found between the students’ tendencies towards 
violence and their income status.33 In another study, it was found 
that the students’ tendencies towards violence were low, their mean 

Table 2. Hudson and Ricketts Homophobia Scale and Violence Tendency Scale Score distributions based on social environment characteristics (n=502)

Characteristic n (%) HRHS (X ̄ ± SD) VTS (X ̄ ± SD)

The presence of homosexual individuals around

Present 

Absent

87 (17.3)

415 (82.7)

78.52±22.31

97.54±20.77

39.65±9.03

37.44±8.03

F=2.252

p=0.000*

F=0.993

p=0.488

The desire to become friends with homosexual individuals

Yes **

No

Indecisive 

203 (40.4)

130 (25.9)

169 (33.7)

75.79±17.31

115.73±11.49

100.10±14.47

38.14 ±8.41

38.94±8.68

36.62±7.60

F=3.314

p=0.000*

F=1.041

p=0.405

*p<0.001, **Significant group in Tukey’s HSD analysis.
HRHS: Hudson and Ricketts Homophobia Scale,VTS: Violence Tendency Scale, SD: standard deviation, n: number.

Table 3. The effect of tendency towards violence on perspectives regarding homosexual individuals (n=502)

Students’ tendency towards violence n (%)
HRHS 
(X ± SD)

β/r R2 F p-value

Very low

Low

High

Very high

2 (0.4)

333 (66.3)

160 (31.9)

7 (1.4)

68.50±41.71

94.54±21.52

93.72±23.39

99.42±24.06

0.034 0.001 1.071 0.361

β: beta value, R2: regression square, HRHS: Hudson and Ricketts Homophobia Scale, SD: standard deviation, n: number.

Table 1. Continued

Characteristic n (%)
HRHS 
(X ̄ ± SD)

Test 
VTS 
(X ̄ ± SD)

Test 

Income

Income less than expenses

Income equals expenses

Income more than expenses

99 (19.7)

324 (64.5)

79 (15.7)

93.82±24.74

94.61±21.58

93.27±21.75

F=1.131

p=0.215

38.41±8.09

37.34±8.21

39.06±8.53

F=0.943

p=0.576

Family’s attitude

Loving/tolerant

Repressive/authoritarian 

Irrelevant/unconcerned

Democratic

338 (67.3)

89 (17.7)

19 (3.8)

56 (11.2)

95.77±21.85

91.22±23.89

97.10±15.47

88.89±22.82

F=1.077

p=0.313

37.06±8.14

40.88±8.34

42.47±7.66

35.98±7.32

F=0.804

p=0.806

*p<0.05, HRHS: Hudson and Ricketts Homophobia Scale, VTS: Violence Tendency Scale, SD: standard deviation, n: number.
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VTS score was 38.79±9.32, and the mean VTS score was associated 
with their academic year, gender, smoking and alcohol usage status 
and their status of exposure to violence. It was determined that 
the students’ experiences such as resorting to or being subjected to 
violence increased their tendency towards violence.17 In the literature, 
it is seen that the tendencies of nursing students towards violence are 
at a low level, and the findings in our study were compatible with the 
literature. Considering that the profession of nursing is based on the 
concept of providing help (altruism) and that students aim to help and 
heal people while choosing the profession of nursing, it may be stated 
that the low tendency of the participants of this study towards violence 
was an expected result. In this study, it was determined that for those 
students with high tendencies towards violence, the loss of one of 
the parents and the education level of the mother made a significant 
difference. In another study, it was reported that tendency towards 
violence is related to the family environment in which students grow 
up, and most students had been exposed to violence within their 
families.34 In another study conducted with university students, it was 
stated that 49.4% of those students with a tendency towards violence 
mimicked violence from their families.35 In line with these studies, it 
may be stated that variables such as the loss of one of the parents 
or the education level of the mother, which make a difference in the 
tendency of individuals towards violence, may cause changes in the 
family environment, increase the child’s exposure to violence in the 
family due to increased responsibilities and stress, and this situation 
may affect the students’ tendency towards violence.

It was determined that the mean HRHS scores of the participants of 
this study were related to the presence of homosexuals around them 
and their status of wanting to be friends with homosexuals. It was seen 
that those students who said, “I am friends with homosexuals” had 
a more positive attitude towards homosexual individuals than those 
who said they were indecisive about this question or not friends with 
homosexuals. In a study conducted with midwifery students, it was 
reported that the students’ attitudes towards homosexual individuals 
changed positively after getting to know and becoming friends with a 
homosexual individual.36 Similarly, in studies conducted with nursing 
students, it was determined that having a homosexual person around 
them or getting to know a homosexual person positively affected the 
nursing students’ attitudes towards homosexual individuals.4,22,37 In a 
study investigating the discrimination and prejudice levels of nursing 
students, it was shown that those who were not friends with homosexuals 
had more negative attitudes towards lesbians.30 It may be stated that 
the experiences of students, such as getting to know a homosexual 
person or making homosexual friends, contribute to their overcoming 
prejudices against homosexual individuals by spending time together 
and sharing, and students who say “I am friends with a homosexual 
person” have positive attitudes towards homosexual individuals with 
an approach that is less judgmental and more respectful of sexual 
identities, especially due to their flexible perspective.

In this study, no significant relationship was identified between the 
participants’ tendency towards violence and their points of views 
regarding homosexuals. The literature review conducted in this study 
revealed no other study examining attitudes towards homosexuals and 
the tendency towards violence together. In Turkey, attitudes towards 
homosexuality in the social structure continue to be negative, and it 
can be observed that this situation stems from the gender perception 
and patriarchal structure of society, and negative judgments against 

homosexuality are transferred from generation to generation through 
social learning.38 Another important factor affecting attitudes towards 
homosexuals is the individual’s perception of gender, and as this 
perception sets in, the individual’s attitude towards homosexual 
individuals becomes more negative. A statistically significant relationship 
was found between nursing students’ gender perception scores and 
violence tendency scores.33,39 The relationship between the perception 
of gender and tendency towards violence is structured and maintained 
by the patriarchal system as a goal and product of the masculine social 
structure in the context of the construction of masculinity and male 
violence.40 The reason for the lack of a significant relationship in this 
study between the participants’ tendency towards violence and their 
negative perspectives regarding homosexuality may be the fact that 
71.5% of the participants were women, the profession of nursing is built 
with a philosophy of helping people, and the male participants in the 
study had a perspective that left their patriarchal stereotypes behind, 
preferring nursing, which is a female dominated profession.

In this study, it was determined that the attitudes of the nursing students 
towards homosexuals were negative, and there was a relationship 
between their negative attitudes and their academic year, their number 
of siblings, their region of residence and their cohabitation statuses. It 
was also observed that the students’ levels of tendency towards violence 
were low, and there was a relationship between their levels of tendency 
towards violence and whether their parents were alive and the education 
levels of their mothers. It was seen that the levels of the tendency of 
the nursing students towards violence did not explain their attitudes 
towards homosexual individuals. In line with these results, since it is 
thought that the homophobic attitudes of nursing students may be 
related to their region and their culture, further studies examining 
cultural variables are recommended. Additionally, it is recommended 
to increase the number of educational and social environments that 
will enable students to recognize their homophobic prejudices, respect 
personal choices and gain an empathetic perspective, add course 
contents to prevent homophobia in nursing education into the nursing 
curriculum and integrate more examples of empathy, self-knowledge 
and anger management into nursing courses. 

Limitations of the Study 

Although 62% of the population was reached in this study, the fact 
that it was conducted in a single faculty is among the limitations of 
this study. Additionally, obtaining the data online may be considered 
another limitation.

MAIN POINTS

•	 Negative myths and attitudes may negatively impact the care 
provided to homosexuals.

•	 With our study, the participating nursing students had the 
opportunity to notice their feelings towards homosexual individuals. 

•	 With this study, the attitudes of the nursing students were evaluated, 
and the results showed that the tendency towards violence, which 
has become a stereotype, is not actually significant on homophobic 
attitudes. 

•	 Educational and social activities should be planned to change 
negative perceptions and attitudes and create awareness among 
nursing students about differences.
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INTRODUCTION 

Fatigue is one of the most important issues in work environments. 
Fatigue is a very complex concept that includes psychological and 
physiological factors. Fatigue is associated with a reduced capacity 
and motivation to work. Although fatigue may have different causes, 
it affects performance and motivation quite similarly and reduces 
mental and physical performance.1 When an individual is tired, their 
normal behavior might change and they may make a small error. At 
the same time, fatigue interacts with physical, mental and emotional 

performance, causing a significant decrease in energy and leading 
to weakness.1,2 In general, fatigue causes blurred feelings, reduced 
physical activity, disrupts the balance of the nervous system and 
reduces work efficiency. Fatigue can also be effective in developing or 
exacerbating various disorders, including mental illness, cardiovascular 
disease, slowness of the mind, weakness, memory loss, muscle aches, 
forgetfulness and imbalance.3

Workload is one of the main factors affecting fatigue. Workload can be 
defined as the demand on the operator to achieve a certain level of 
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performance or the overall amount of work that must be done by a 
person or group of people in a given time interval. Workload and long 
working-hours are the main factors in fatigue. The overall concept of 
workload originates from a range of human factors and is essentially 
related to the mental abilities of the individual.3-5 Mental workload 
refers to the portion of operator information processing capacity or 
resources that are actually required to meet the system’s demands. 
Mental workload may be viewed as the difference between the 
capacities of the information processing system that are required for 
task performance to satisfy performance expectations and the capacity 
available at any given time.1-4,6

Individuals working in occupations with a high workload might have 
to struggle with decreased performance, memory loss, damage to their 
thinking process, irritability, and decreased learning due to fatigue and 
inappropriate scheduling.6 Due to the critical nature of the job and the 
necessity of the safety of the patients, the relationship between work-
related fatigue and error is very important in individuals who work in 
hospitals. Nurses are subject to extreme mental workloads because they 
are always making important decisions which have a direct effect on 
people’s lives.6,7

Nursing is believed to be at the forefront of stressful hospital and medical 
careers.8 In a 2010 study, the Canadian Association of Nurses found 
that nurses experience significant levels of fatigue.9 Nursing, especially 
in emergency departments, is by nature a stressful profession, as it is 
highly complex, active, and dynamic.5,9,10 Emergency departments are 
difficult places to work due to their demanding working conditions, 
heavy workloads, psychological stress, lack of resources, and inadequate 
support.5,10,11 Nurses in emergency departments report increasing role 
overload because of critical staff shortages, time constraints, focus on 
the survival of the patients and increased patient numbers and acuity, 
the presence of stressors, possible conflicts with their team, and the 
deficiencies of the facilities. Such overload could compromise staff 
satisfaction with their working environment, which might lead to more 
dissatisfaction.5,12,13 All of these factors have adverse effects on the 
nature of the nursing job by compromising decision making, creativity, 
and problem-solving ability, all of which are essential aspects of patient 
care in the health care system.14 

Therefore, given the criticality of the tasks of nurses in the emergency 
department and the need for high accuracy and alertness during the 
care of patients with special conditions, the researchers decided to 
conduct this study aimed at determining the relationship between 
mental workload and fatigue.

The research questions included were the following:

•	 What is the rate of fatigue and its dimensions among emergency 
department nurses?

•	 What is the rate of mental workload and its dimensions among 
emergency department nurses?

•	 What is the relationship between mental workload and the fatigue 
dimensions in emergency department nurses?

•	 What is the relationship between mental workload and the 
demographic characteristics of emergency department nurses?

•	 What is the relationship between fatigue and the demographic 
characteristics of emergency department nurses?

•	 The aim of this study was to determine the relationship between 
mental workload and fatigue in emergency department nurses. 

MATERIALS AND METHODS

Study Design: The research design was a cross-sectional and descriptive-
analytic study.

Study Setting: The study was performed on nurses who were working 
in Ble, Mergasor and Ashti General, in the emergency department, in 
Iraq. The data were gathered between December 2018 and January 
2019.

Sample Selection: The study population comprised 65 nurses 
employed in the emergency departments of three hospitals. All of the 
nurses filled out a questionnaire and all of the nurses voluntarily took 
part in this study.

Data collection tool: The study data were collected using a 
questionnaire based on a literature review.2-18 The questionnaire 
contained three sections. The first section consisted of questions 
regarding the nurses’ demographic characteristics. The other two 
sections were the The Checklist Individual Strength Questionnaire 20R 
(CIS20R) and National Aeronautics and Space Administration - Task Load 
Index (NASA-TLX) Scale.

- The CIS20R questionnaire was used to assess fatigue. This questionnaire 
consists of 20 questions containing four factors, namely: mental fatigue, 
concentration, motivation and physical activity. The mental fatigue 
factor includes eight questions (numbers: 1, 4, 6, 9, 12, 14, 16, and 20); 
the concentration factor includes five questions (3, 8, 11, 13 and 19); the 
motivation factor includes four questions (2, 5, 15 and 18); and finally, 
the physical activity factor includes three questions (7, 10, and 17). Each 
of these factors is assessed through a 6-point scale. According to the 
CIS questionnaire, the overall fatigue scores can be in a range from 20 
up to 120. The higher the total is, the higher the overall fatigue is. The 
CIS is a 20-item fatigue questionnaire developed by the Dutch research 
team of Vercoulen in 1994. The questionnaire has been translated into 
multiple languages including Turkish. Ergin and Yıldırım15 found that 
the internal consistency reliability of the CIS-T was Cronbach’s α=0.87 
and the interclass correlation coefficient reliability was r=0.92. The 
item-discriminant validity ranged from r=0.10 to 0.63.15 The reliability 
and validity of the CIS20R questionnaire were evaluated by Habibi et al.3 
for emergency service personnel in Iran. They obtained a reliability of 
0.86 for this questionnaire.

- The NASA-TLX workload index is used to assess mental workload; 
this scale is one of the most well-known tools for assessing the 
mental workload from an individual perspective. NASA-TLX uses a 
visual scale of 0 to 100 divided into 10 units. Six subscales of mental 
needs, physical needs, time requirements, performance, effort and 
frustration are evaluated. Each subscale is defined in the questionnaire 
and the subjects are asked to study the definitions before answering 
the questions. The minimum score of each subscale is zero and the 
maximum score is 100, which the respondent determines, based on the 
score attributed to each individual subscale. The mean of the subscales 
is reported as the amount of work load, which is a number between 0 
and 100. Average scores below 50 are acceptable and scores above 50 
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are considered unacceptable. The NASA-TLX is a widely used, subjective, 
multidimensional assessment tool which rates the perceived workload in 
order to assess a task, system, or team’s effectiveness or other aspects 
of performance. It was developed by the Human Performance Group 
at NASA’s Ames Research Center over a three-year development cycle 
which included more than 40 laboratory simulations.16

The face validity and reliability of the NASA-TLX method was confirmed 
(α=0.897) for intensive care unit (ICU) nurses in Iran. According to these 
results, it was suggested that the NASA-TLX method and the performance 
obstacles and facilitators questionnaire to assess the workload of ICU 
nurses can be used.17 

Data Collection

The nurses were informed about the study. The nurses were required to 
complete the questionnaire while they were at work in the emergency 
department. The implementation of the data collection forms lasted 
about 30 minutes.

Ethical Aspect

Ethics committee approval was obtained from the Near East University 
(approval number: 678, date: 22.11.2018) and written permission 
was obtained from the General Health Directorate of Erbil. Verbal/
written consent was obtained from the nurses before distributing the 
questionnaire.

Statistical Analysis

Statistical analysis was carried out using the SPSS 21.0 limited version 
of the Statistical Package for the Social Sciences (IBM Corp., Armonk, 
NY, USA) by applying descriptive analysis and normality tests. Normal 
distribution was analyzed with the Kolmogorov–Smirnov test. The 
relationship between variables was evaluated with Pearson correlation 
analysis. One-Way ANOVA was used to compare variables of more than 
two characteristics. The Levene test was used to assess the homogeneity 
of variances. In this study, P<0.05 was accepted as the statistical 
significance level.

RESULTS

The mean age of the participants was 28.95 years. 50.8% of the 
participants had 1–3 years of working experience. 52.3% of the 
participants were male. The majority of the nurses had a degree (64.6%).

The subjective feeling of fatigue score (23.41±12.27) and reduction of 
motivation score (7.04±4.38) obtained the highest and lowest rates 
respectively. Total fatigue was estimated to be 53.79±18.42.

The performance score (62.69±14.73) and the temporal demand score 
(45±16.65) obtained the highest and lowest rates respectively. The total 
mental workload was estimated to be 55.26±6.98.

Based on the Spearman correlation coefficient, there was no significant 
relationship between the mental workload and fatigue dimensions in 
the emergency department nurses.

Eta’s statistical index showed a very weak correlation between the 
variables of gender, level of education and hospital workplace, with the 
mean scores of mental workload among the emergency department 
nurses. Also, based on the Pearson correlation test results, there was no 
statistically significant correlation between age and years of working in 
the emergency department with the mean scores of mental workloads.

Based on the above table, it shows a very weak correlation between 
the variables of gender, level of education and hospital workplace, 
with the mean scores of fatigue among the emergency department 
nurses. Also, based on the Pearson correlation test results, there was no 
statistically significant correlation between age and years of working in 
the emergency department with the mean scores of fatigues.

DISCUSSION

The focus of the present study was to determine the relationship 
between mental workload and fatigue in emergency department nurses. 
This study was conducted on 65 nurses with varying gender, levels of 
education and hospital workplaces. The majority of the nurses had a 
degree (64.6%). In relation to the dominance of males in the sample of 

Table 1. Descriptive characteristics of the nurses (n=65)

Variables
Frequency

(n)

Percent

(%)

Age (mean: 28.95)
≤25 6 9.2

26–30 44 67.7

≥31 15 23.1

Years working in emergency department (mean: 3.51)

1–3 33 50.8

4–6 26 40

7–9 6 9.2

Gender
Male 34 52.3

Female 31 47.7

Level of education

Preparatory of nursing 15 23.1

Diploma 42 64.6

Bachelor 8 12.3

Workplace hospital

Ble General Hospital 25 38.4

Ashti General Hospital 20 30.8

Mergasur General Hospital 20 30.8

n: number.
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this study, it can be stated that the reason for this may be related to the 
nature of the emergency department and the need for more male staff 
in these units (Table 1). Johnston et al.5 stated in their review article 
that research on emergency department nurses frequently reported 
different demographic profiles from other nursing populations, with 
a greater proportion of male staff, more advanced qualifications and 
longer clinical experience. However, this was culturally specific as data 
from Taiwan, China, Brazil  and Iran primarily  included female nurse 
staff populations limited.5

The results of the present study showed that total fatigue was 
53.79±18.42. Also, in the present study, the subjective feeling of fatigue 
score (23.41±12.27) was the highest rate (Table 2). Based on the results 
of the present study, it is concluded that the mean of the overall fatigue 
score is in the medium range. These results are consistent with the 
results of Motamedzade et al.18 (the total mean of their fatigue score 
was 58.40±11.90). Among the fatigue dimensions, mental fatigue had 
the highest mean in comparison with the other dimensions. However, in 
the study of Teixeira et al.19, 42% of the participants had severe fatigue. 
Additionally, in the study of Guntupalli et al.20, 20.8% had severe fatigue.

Other studies have mentioned many reasons for fatigue in nurses, 
including severe illness, patients’ death, high workloads, role ambiguity, 
frequent exposure to stressful situations and occupational stress, 
organizational positions such as authority, social support, autonomy 
and workload.11,18,21,22

Several studies have indicated that factors, including shift-work and 
long-term work, play a role in nurses’ subjective feelings of fatigue.23,24 
The results of the Kagamiyama and Yano24 study revealed rotating shift-
work was one of the important factors in the high degree of subjective 
fatigue among nurses, due to the fact that after a night-shift, they have 
a disrupted sleep rhythm which can cause the subjective feeling of 
fatigue in nurses.

The effects of long working-hours has been an important issue for 
those researchers involved in ergonomics studies over the past few 
decades.23,25 Nursing shortages have been associated with increased 
nurse workloads. In his study, Bae25 found that 15.6% of hospital nurses 
in two American states worked more than 40 hours per week. Studies 
have shown that there is a relationship between long hours of work and 
cumulative fatigue.24,26,27 Long hours of work increased the exposure 
to psychological and physical demands and may induce fatigue and 
stress in the affected workers.28 The results of one study showed that 

Table 2. Mean scores of Checklist Individual Strength (CIS) and its 
dimensions among emergency department nurses (n=65)

CIS and its dimensions Mean ± SD (min)

CIS-Subjective feeling of fatigue 23.41±12.27

CIS-Reduction of concentration 15.41±5.24

CIS-Reduction of motivation 7.04±4.38

CIS-Reduction of physical activity 7.89±5.39

CIS total score 53.79±18.42

SD: standard deviation, n: number.

Table 3. Mean scores of mental workload and its dimensions among 
emergency department nurses (n=65)

Mental workload and its dimensions Mean ± SD (min)

Mental demand 60±13.11

Physical demand 58.84±12.83

Temporal demand 45±16.65

Performance 62.69±14.73

Effort 53.53±14.29

Frustration 51.53±18.15

Mental workload total score 55.26±6.98

SD: standard deviation, n: number.

Table 4. The relationship between mental workload and the fatigue dimensions in emergency department nurses (n=65)

Subjective feeling of 
fatigue

Reduction of 
concentration

Reduction of 
motivation

Reduction of physical 
activity

CIS total score

Mental workload
p r p r p r p r p r

0.82 -0.87 0.317 0.12 0.58 0.06 0.62 -0.05 0.82 -0.02

Spearman correlation coefficient, CIS: Checklist Individual Strength Questionaire, n: number.

Table 5. The relationship between mental workload and the demographic characteristics of emergency department nurses (n=65)

Pearson’s chi-squared test Eta test

Age
Years of working in emergency 
department

Gender
Level of 
education

Hospital

Mental workload
r p r p r r r

0.13- 0.26 0.02 0.83 0.03 0.16 0.17

n: number.

Table 6. The relationship between fatigue and the demographic characteristics of emergency department nurses (n=65)

Mental workload

Pearson’s chi-squared test Eta test

Age
Years of working in emergency 
department

Gender
Level of 
education

Hospital

r p r p r r r

0.07 0.57 0.11 0.37 0.10 0.07 0.08

n: number.
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the average percentage of feelings of subjective fatigue “before going 
to work” increased with the increase in the length of weekly working-
hours.27 Therefore, improving each of these factors can help reduce 
the pressure and mental fatigue of nurses. The mental workload is 
the amount of effort that the mind makes while discharging our duty. 
Activities that require concentration, control measures and speed of 
action usually increase the mental and physical load significantly in 
those who perform them.29

Nowadays, the intense competition for scarce resources in the health 
system makes a quantitative and qualitative measurement of the 
nurses’ workload necessary. In hospital emergency departments, the 
staff and especially nurses bear the burden of a heavy workload due to 
the fact that it is the frontline department in a hospital and they face 
cases that often have severe and acute medical conditions. This heavy 
workload and urgent patient care have a major impact on the nurses’ 
performance.12,14,21

The results of the present study showed that the performance score 
(62.69±14.73) and mental demand score (60±13.11) were at higher 
rates than the others dimensions. The total mental workload score was 
55.26±6.98 (Table 3).

High performance pressure in comparison to the other dimensions of the 
workload in the current study indicates that the emergency department 
nurses are not satisfied with their performance in carrying out their 
assigned tasks in line with their determined purpose. The results of 
previous studies have shown that solutions such as an appropriate 
association between nursing managers and nursing staff could have 
a positive effect on nurses’ performance and their efficiency.30,31 In 
the present study, the high mental stress also indicates the severity, 
complexity, and the need to have great accuracy in performing the 
assigned tasks in the emergency department. In previous studies, it was 
found that the doctors’ and nurses’ highest workload in the emergency 
department was related to mental or psychological stress.30-33

The results of the present study showed no significant relationship 
between the mental workload and fatigue dimensions in emergency 
department nurses (Table 4).

In the present study, there is no correlation between the level of fatigue 
and its dimensions with the mental workload in nurses. Our result was 
not consistent with the results of Van Bogaert et al.32 In their study, it 
was determined that workload, as a major component of the health 
service, plays a decisive role in undesirable consequences such as 
emotional exhaustion, depersonalization, and burnout.

Workload is one of several predictors of fatigue, and mental workload 
is associated with all of the dimensions of fatigue, which includes 
both the mental and physical ones, so it can be said that high and low 
workloads are associated with fatigue.33,34

In the present study, the lack of a significant correlation between the 
level of fatigue and mental workload among emergency department 
nurses may be due to the difference in measurement instruments used, 
especially the fatigue measurement instrument.

The evaluation tool for fatigue in the current study was more specialized 
and included more dimensions of fatigue than those instruments used 
in other studies. Therefore, the type of assessment tools used may 
explain the differences in outcomes.

It should be mentioned that in the Barbosa et al.34 study that a 
significant correlation was not found between these two variables 
among doctors. Moreover, in the Bakhshi et al.35 study, there was no 
significant association between mental workload and fatigue among 
the nurses.

The results of the present study revealed a very weak correlation 
between the variables of gender, level of education and hospital 
workplace with the mean scores of mental workload and fatigue among 
emergency department nurses. Also, there was no statistical correlation 
between age and years of working in the emergency department with 
their mean scores of mental workload and fatigue based on a Person 
correlation test (Tables 5 and 6).

CONCLUSION

In the present study, despite the lack of a statistically significant relation 
between the mental workload and fatigue, different degrees of mental 
workload and fatigue were found among the nurses of the emergency 
department. 
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BACKGROUND/AIMS: Dental mesenchymal stem cells are easily accessible sources for mesenchymal stem cells (MSCs) and can rapidly proliferate 
in culture conditions. Rheumatoid arthritis (RA) is a chronic and multi-systemic autoimmune inflammatory disease that results in cartilage 
damage. The present study aimed to investigate the regenerative potential of dental MSCs in the synovial fluid microenvironment of patients 
with RA.

MATERIALS AND METHODS: Synovial fluid samples (8-10 mL/patient) were collected from patients with RA (age; 48−67 years). Dental pulp 
(DP) and periodontal ligament (PL) tissues were collected from healthy individuals, and the tissues were enzymatically digested in 3 mg/mL 
collagenase type I. MSCs were cultured in Dulbecco’s Modified Eagle Medium (DMEM). The cells were cultured in the presence and absence 
of the synovial fluid samples of the patients with RA and subjected to flow cytometry analysis for cell surface expressions of positive markers 
for chondrogenesis (CD49e) and an osteogenic marker (alkaline phosphatase; ALP). The differentiation capacity of MSCs was evaluated with 
osteogenic or chondrogenic stimulation media and analyzed by staining the cells with Alizarin Red or Alcian Blue, respectively.

RESULTS: The cytokines interleukin (IL)-1β (61.1±9.8) and IL-6 (2386.7±397.4) were significantly higher in the end-stage RA-SF samples, compared 
to the early-stage RA-SF samples (IL-1β:35.2±4.8, IL-6:561.3±197.6) (p<0.05, p<0.001, respectively). DP-MSCs were significantly differentiated to 
osteocytes and formed calcium deposits cultured with end-stage RA-SF samples, whereas PL-MSCs were differentiated to osteocytes in limited 
levels, and low concentrations of calcium deposits were observed. Chondrocytes were observed in DP and PL-MSCs, and cartilage formation 
was observed only in DP-MSCs when cultured with end-stage RA-SF samples. The neutralization of IL-1β or IL-6 tended to decrease osteogenic 
marker expressions of DP-MSCs cultured in the presence of end-stage RA-SF samples.

CONCLUSION: The present study showed the differentiation potential of DP-MSCs into osteogenic and chondrogenic lineage in the inflammatory 
microenvironment of SF. DP-MSCs may be candidates for tissue regeneration, especially in patients with RA with bone or cartilage erosions.
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INTRODUCTION

Distinct types of cells have been described in the oral cavity, and most of 
them share different characteristics from commonly used bone marrow 
or adipose tissue mesenchymal stem cells (MSCs). Thus, each source of 
MSCs may contribute to variable differentiation capacity in a different 
inflammatory environment1. The therapeutic potentials of MSCs have 
been explored to date in various degenerative and inflammatory 
disorders, such as Crohn’s disease, rheumatoid arthritis (RA), diabetic 
nephropathy and allergic diseases2. The effects of MSCs in regulating 
inflammation and tissue regeneration are multifaceted, but it is 
generally thought that these cells have a strong anti-inflammatory and 
regenerative potential in the inflammatory microenvironment3. Recent 
studies have demonstrated that MSCs, when exposed to an inflammatory 
environment, have a local and systemic immunoregulatory effect 
through the release of various mediators, including many metabolites, 
exosomes, growth factors, and chemokines. Studies have shown 
that MSCs isolated from different sources could represent variable 
immunoregulatory and regenerative responses according to the 
inflammatory niche4.

 RA is a chronic inflammatory disease which has destructive effects on 
joint cartilage and subchondral bone. RA is divided into four specific 
stages: i) early stage: join pain and stiffness, (ii) moderate-stage: 
inflammation in the synovium causing damage to the joint cartilage, 
(iii) severe: damage in the cartilage and bones and (iv) end-stage: no 
longer any inflammation in the joints, bone erosions and mobility 
loss5. Differentiation of naive T cells into Th1 or Th17 cells contributes 
to synovitis. The pro-inflammatory cytokines interleukin (IL)1β and 
tumor necrosis factor α (TNF-α) are the two main mediators in the 
initial phase of RA. In addition, IL-6, IL-8, IL-15, IL-17 and interferon-g 
(IFN-g) produced in the joints have progressive effects and cause joint 
destruction in RA6. These cytokines in the synovial fluid (SF) may 
vary in the different stages of RA. While TNF-a, IFN-g and IL-6 are 
predominantly secreted in the early stage of RA, they tend to decrease 
in the later stages7. Nowadays, non-steroidal anti-inflammatory agents, 
corticosteroids and disease-modifying anti-rheumatic drugs are used 
in RA8; however, most of these medications have side effects, such 
as loss in bone density or susceptibility to infections9. Therefore, new 
therapeutic options are required which target inflammatory responses 
and tissue regeneration without side effects.

In previous studies, MSCs have shown promising trends for clinical 
application in RA. The MSCs used are mostly isolated from bone 
marrow, adipose tissue or the umbilical cord. In the present study, we 
evaluated the differentiation potential of dental pulp and periodontal 
ligament MSCs in the synovial fluids of different stages of patients with 
RA to investigate whether they can be new cellular candidates for tissue 
damage.

MATERIALS AND METHODS

Study Population

This study was approved by the Muğla Sıtkı Koçman University Clinical 
Ethics Committee with reference number 02/IV, 30.01.2020. Six 
patients with RA (aged between 48 and 67 years old) with synovial fluid 
aspiration participated in the present study. The patients had bone or 
cartilage erosions (end-stage RA). The patients were included in this 
study according to their ACR and EULAR diagnostic criteria for RA, and 
the additional inclusion criteria for the present study were as follows: 1) 

patients with RA without comorbidity, 2) positive for rheumatoid factor 
and 3) Elevated C-Reactive Protein (CRP) values. The minimum number 
of patients for statistical analyses was determined using G-power 
analysis. The total number of patients was calculated to be n=6 with 
the parameters as follows: α-err probability was 0.05 and power (1-β 
err probability) was 0.80. The demographic data of the patients and 
healthy individuals for dental tissue collection are given in Tables 1 and 
2, respectively.

Dental Pulp and Periodontal Ligament MSCs Isolation

Tissues were obtained from four healthy individuals who applied to 
the Muğla Sıtkı Koçman University Faculty of Dentistry. The isolation 
of MSCs from the dental tissues was performed as described before10. In 
brief, dental pulp and periodontal ligament tissues were mechanically 
fragmented into 1x1 mm2 pieces and enzymatically digested in 
collagenase type I solution (3 mg/mL) in phosphate buffer solution (PBS, 
pH=7.4) (Thermofisher, US) for 45 minutes at 37°C. The tissue fragments 
were passed through a 70-micron filter and washed twice with DMEM-
Low Glucose 1.0 g/L (Pan Biotech, Germany) supplemented with 10% 
fetal bovine serum (FBS, Pan Biotech, Germany) and 1% Penicillin/
Streptomycin (100 U/mL, 100 µg/mL) (Thermofisher, US) and thereafter 
referred to as “complete DMEM,” and centrifuged at 1200 rpm for five 

Table 1. Demographic data of RA patients and healthy individuals

Rheumatoid 
arthritis

Healthy subjects

Male/Female 1/5 3/5

Age (years) 48–67 26–42

Duration of illness over 3 years 
(number of patients)

3 None

Bone or cartilage erosions 3 NA

Treatment

Infliximab

Adalumimab

Methotrexate

Corticosteroid

1

1

2

3

None

None

None

None

Duration of illness under 3 years 
(number of patients)

3 None

Bone or cartilage erosions 0 NA

Treatment

Hydroxychloroquine sulfate

Methotrexate

Corticosteroid

1

2

2

None

None

None

ANA (positive) 100% NA

RF (IU/mL) 34.55±23.52 NA

ANA: anti-nuclear antibody, RF: rheumatoid factor, NA: not applicable.

Table 2. Data of healthy individuals for dental pulp and periodontal 
ligament tissue collection

Male/Female 3/5

Age (years) 26–42

Dental pulp tissues (number of healthy subjects)

Periodontal ligament tissues (number of healthy subjects)

Inflammatory or genetic diseases (number of healthy subjects)

Abscess or microbial contamination (number of healthy subjects)

4

4

0

0
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minutes. Cell pellet (3000 cells/cm2) was transferred to a T25 flask 
and incubated in 5 mL of complete DMEM until it reached 70%–80% 
confluence approximately for 10 days. MSCs were cultured until the 
third passage by transferring cells to T75 flasks containing 3,000 cells/
cm2 in 10 mL of complete DMEM. The third passage cells were analyzed 
for positive cell surface markers of CD29, CD90 and CD105, and negative 
markers of HLA-DR, CD3 and CD28, by staining the cells with anti-CD29 
(APC), anti-CD90 (PerCp), anti-CD105 (FITC), anti-HLA-DR (APC, anti-CD3 
(PerCp), and anti-CD28 (PE), respectively. All antibodies were purchased 
from BD Biosciences, US. Analysis was performed via flow cytometry 
(BD Accuri C6 Plus), and the data were recorded as mean fluorescence 
index (MFI) %.

Cytokine Analysis of SF Samples

The cytokine profiles were analyzed from 50µL of each SF sample using 
the CBA Th1/Th2/Th17 kit (BD Biosciences, US) via flow cytometry. The 
analysis was performed as described in the kit protocol and as described 
previously11. In brief, standard beads were prepared with serial dilutions 
(1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128, and 1:256) in 12x75 mL in standard 
tubes. The standard curve was obtained via flow cytometry. SF samples 
were diluted in 1:5 with assay diluent in the CBA kit. The dilution factor 
was calculated for each of the samples. The pro-inflammatory cytokines 
(IL-1b, IL-6, TNF-a, IFN-g, IL-17) were analyzed with BD Accuri C6 plus 
software. Data were recorded as pg/mL.

Culture Conditions

The culture conditions were determined as described previously12 
with some modifications. DP-MSCs or PL-MSCs (5x104 cells/cm2) were 
cultured in six well-plates (Corning®, US) for two separate analyses, 
one of the culture plates was used for osteogenic or chondrogenic 
differentiation analysis, and one of the culture plates was used for 
cell surface marker analysis (5x104 cells/cm2). DP-MSCs or PL-MSCs in 
the third passage were cultured with each of the fresh synovial fluid 
samples with osteogenic or chondrogenic stimulation medium (1:1 v/v) 
at 37°C and 5% CO

2
 incubation for three weeks for the osteogenesis or 

chondrogenesis, using osteogenic or chondrogenic differentiation kits 
(StemPro™, Thermofisher, US). After the culture period, adherent cells 
were washed with PBS, and fixation was done with 10% formaldehyde 
solution. Osteogenic differentiation potential was evaluated by staining 
the cells with Alizarin Red (Sigma-Aldrich, Germany), and chondrogenic 
differentiation was evaluated by staining the cells with Alcian Blue 
(Sigma-Aldrich, Germany). Complete DMEM was used as a negative 
control medium, and osteogenic differentiation or chondrogenic 
differentiation media were used as positive control media10.

The results of the samples of the patients with RA were evaluated by 
comparing the calcium deposits or cartilage formation in the negative 
and positive control media.

Cell Surface Marker Analysis for Osteogenic or Chondrogenic 
Differentiation

At the end of the culture period, the adherent cells were trypsinized with 
0.25% Trypsin EDTA solution and subjected to cell surface markers for 
osteogenic or chondrogenic differentiation by staining cells with anti-
ALP (Alexa Fluor 488) or anti-CD49e (PE), respectively, and analyzed via 
flow cytometry as described before13. The cell population was gated for 
CD90+ cells and these cells were analyzed for ALP or CD49e expressions 
as MFI%.

Additionally, a neutralization assay was performed to determine 
whether the high expressed cytokines affect the differentiation 
potential of DP-MSCs in the osteogenic or chondrogenic lineage. 5 mM 
anti-IL-6 neutralizing antibody (eBioscience, US) or 5 mM anti-IL-1b 
antibody (Invivogen, France) were added in the end-stage patients with 
RA-SF and the samples were cultured with DP-MSCs, and cultured for 
21 days with the osteogenic or chondrogenic stimulation medium (1:1 
v/v) for 21 days at 37°C in 5% CO

2
 incubation. The cells were trypsinized 

and subjected to flow cytometry analysis for cell surface expressions of 
CD49e or ALP in the CD90+ cell population.

Statistical Analysis

Statistical analyses were performed using one-way analysis of variance 
(ANOVA) with the GraphPad Prism 9.0 software. Data were presented as 
mean ± standard deviation. The Mann−Whitney U test was performed 
to investigate the difference between two sample data. P<0.05 was 
considered significant.

RESULTS

Characterization of DP-and PL-MSCs

The MSCs isolated from the dental pulp and periodontal ligament 
tissues formed fibroblast-like colonies in passage 0 (P0), P1, P2 and 
P3. The third passage cells expressed the positive cell surface markers 
of CD29, CD90 and CD105 over 95% and lacked the expression of the 
negative markers of HLA-DR, CD3 or CD28 (Figure 1).

Cytokine Levels in the SF Samples

The levels of secreted cytokines were analyzed for the evaluation of 
inflammatory microenvironment in the different stages of the patients 
with RA. The end-stage RA-SF samples showed significantly high levels 
of IL-1b (61.1±9.8) and IL-6 (2386.7±397.4), compared to the early-
stage RA-SF samples (IL-1b: 35.2±4.8, IL-6: 561.3±197.6) (p<0.05, 
p<0.001, respectively). TNF-a, IL-17 and IFN-g levels were slightly 
higher (TNF-a: 981.6±182.3, IL-17: 17.9±2.6, IFN-g: 92.5±12.8) in the 
early-stage patients’ RA-SF samples compared to the end-stage patients 
with RA (TNF-a: 648.3±212.9, IL-17: 12.1±3.2, IFN-g: 96.7±27.3), but no 
significance was observed between the two groups (p>0.05) as shown 
in Figure 2.

The Osteogenic and Chondrogenic Differentiation Potential of DP-MSCs 
Increased in the SF Samples of End-Stage Patients With RA

The cultured DP-MSCs with end-stage RA-SF samples showed a high 
expression of ALP in the CD90+ cell population (59.1±5.3), while PL-
MSCs expressed a low expression of the osteogenic marker (19.5±7.2). 
The low expression of ALP was significant in DP-MSCs cultured with the 
early-stage RA-SF samples (18.7±4.2) in comparison to the end-stage RA-
SF samples and DP-MSCs cultured with osteogenic medium (51.1±3.8) 
(p<0.005). The chondrogenic marker expression was significantly higher 
in DP-MSCs cultured with the end-stage RA-SF samples (39.2±2.5) 
when compared to those in the early-stage patients with RA (19.7±3.2) 
(p<0.01). Additionally, DP-MSCs cultured with the SF samples of the end-
stage patients with RA formed osteogenic colonies and calcium deposits 
to a greater extent compared to the PL-MSCs. Cartilage formation was 
observed in DP-MSCs cultured with the SF samples of the end-stage 
patients with RA, while sparse colonies of chondrocytes were observed 
in DP-MSCs cultured with the early-stage patients’ RA-SF samples. Also, 
chondrocytes were observed in DP-MSCs or PL-MSCs cultured with 
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Figure 2. Cytokine levels of SF samples of RA patients. IL-1β and IL-6 levels were significantly high in the end-stage RA-SF samples compared to 
the early-stage patients (p<0.05 and p<0.001, respectively). TNF-α, IFN-γ and IL-17 levels were closer in the end-stage and the early-stage RA-SF 
samples, and no significant difference was observed (p>0.05).

RA: rheumatoid arthritis, RA-SF: rheumatoid arthritis synovial fibroblasts, TNF-α: tumor necrosis factor-alpha, IFN-γ: cytokine interferon-
gamma, IL: interleukin

B 1.

2.

A

1.

2. 

Figure 1. Characterization of MSCs. A) The fibroblast-like colony formation of A1) DP-MSCs or A2) PL-MSCs in the second and third passages.  
B) The cell surface markers for MSCs B1) DP-MSCs or B2) PL-MSCs expressed positive markers (CD73, CD90, CD105) over 95%, and lack the 
expression of hematopoietic markers.

PL-MSCs: mesenchymal stem cells derived from human placenta, DP-MSCs: mesenchymal stem cells from the exfoliated decidu-ous teeth dental 
pulp
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the SF samples of the early-stage RA patients, but the chondrogenic 
differentiation marker of CD49e was significantly higher in DP-MSCs 
(39.2±2.5) compared to those in the PL-MSCs (25.7±3.8) (p<0.05). As a 
result, DP-MSCs fully participated in the osteogenic and chondrogenic 
differentiation process with high expression of osteogenic and 
chondrogenic markers and formed osteogenic colonies and cartilage, 
while PL-MSCs weakly differentiated into osteogenic or chondrogenic 
lineage in the end-stage and early-stage RA-SF microenvironments 
(Figures 3 and 4).

The Neutralization of IL-1b Tended to Downregulate the Osteogenic 
Differentiation of DP-MSCs

To evaluate the effects of cytokine profiles on the osteogenic or 
chondrogenic differentiation potential of DP-MSCs in which ALP or 
CD49e expressions were observed in cells cultured with end-stage RA-SF, 
we performed neutralization assays for the highly secreted cytokines 
IL-1b and IL-6.

The osteogenic marker expression tended to decrease with the 
neutralization of IL-1b in DP-MSCs (48.6±3.9) when compared with un-
neutralized cultures (57.7±2.7) (p>0.05), and the neutralization of IL-6 
tended to decrease the ALP expression of DP-MSCs (49.3±2.8), but no 
significant change was observed compared to un-neutralized cultures 
(p>0.05).

The chondrogenic marker expression of DP-MSCs slightly reduced 
with the neutralization of IL-1b (54.4±1.7) or IL-6 (46.7±3.1), but no 

significant difference was observed when compared with un-neutralized 
cultures (p>0.05) as shown in Figure 5.

DISCUSSION

MSCs are adult stromal cells which can be isolated from bone, adipose 
tissue, umbilical cord, placenta or dental tissues. These cells have the 
capacity to differentiate into a variety of tissue types, including cartilage, 
tendon, fat and muscle14. In addition to their multiple differentiation 
capacity, MSCs are candidates for the cellular treatment of many 
inflammatory diseases, with the anti-inflammatory responses they 
generate in inflammatory conditions15,16. In addition to suppressing 
inflammation, their use in damaged tissue regeneration has been 
shown in previous studies17-19. In the present study, we investigated the 
differentiation capacity of periodontal ligament and dental pulp MSCs 
in the synovial fluid microenvironment aspirated from two distinct 
stages of patients with RA to investigate the cellular therapeutic benefits 
of these cells in cartilage or bone damage in RA.

MSCs can develop variable anti-inflammatory or regenerative responses 
depending on the source from which they are isolated and the 
inflammatory conditions in which they are found. In previous studies, 
it has been reported that umbilical cord MSCs (UC-MSCs) support M2 
macrophage differentiation to a greater extent compared to bone 
marrow MSCs, thus exhibiting a high regulatory effect on immune 
responses20. In a study conducted on bone regeneration, it was shown 
that, unlike BM-MSCs, UC-MSCs were persistent in implants for up to 

Figure 3. The analysis of the differentiation potential of DP- and PL-MSCs. Gating strategy for positive cell surface markers of DP- or PL-MSCs. 
CD90+ cells were gated from the total cell population to analyze the CD49e or ALP ratio in DP- or PL-MSCs from 21-day of cultured cells. Positive 
cell surface markers of chondrogenic (CD49e) or osteogenic (ALP) differentiation of MSCs. The differentiation potential of DP- or PL-MSCs 
cultured with end-stage RA-SF samples. DP-MSCs showed cartilage formation and tight clusters with high intensity of calcium deposits, while 
PL-MSCs showed sparse colonies of chondrocytes and looser clusters of osteogenic colonies. 

PL-MSCs: mesenchymal stem cells derived from human placenta, DP-MSCs: mesenchymal stem cells from the exfoliated decidu-ous teeth dental 
pulp, RA-SF: rheumatoid arthritis synovial fibroblasts
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three weeks and achieved bone formation in the local injured site. 
However, unlike BM-MSCs, UC-MSCs activated the host cells for bone 
regeneration, highlighting the effects of the microenvironment in 
determining cell differentiation and response20,21. Studies conducted 
to date have demonstrated the protective effects of intraperitoneally 
injected MSCs against joint destruction in collagen-induced arthritis 
(CIA) in RA and similar inflammatory arthritis models. In one of these 
studies, it was reported that after intravenous injection of bone marrow 
or UC-MSCs, recovery occurred in 3−6 months and this effect was 
achieved by increasing the Treg cell population22. In addition, it has 
been shown that locally applied MSCs are more effective than systemic 
application in tissue regeneration in RA cartilage damage.

In the current study, we found that the cytokine profiles of patients with 
RA change the differentiation potential of PL-MSCs and DP-MSCs towards 
chondrogenesis or osteogenesis. DP-MSCs differentiate to osteogenic 
colonies and expressed a high ratio of ALP in the SF samples of the end-
stage patients with RA with high levels of IL-1b and IL-6. PL-MSCs showed 
slight osteogenic differentiation potential in the same inflammatory 
niche. These data indicate the variable differentiation potentials of PL-
MSCs and DP-MSCs in the inflammatory microenvironment of RA-SF. 
Also, these results demonstrate that DP-MSCs are a more suitable source 
for MSCs for cartilage and bone repair in the RA-SF microenvironment 
since RA is an inflammatory disease characterized by cartilage and bone 

damage. Additionally, the differentiation potential of MSCs may change 
with the origin of the source and due to the presence of progenitor 
cells of different types23. Although the mechanisms that determine the 
osteogenic behavior of adipose tissue MSCs and bone marrow MSCs are 
complex, their differentiation potential is entirely dependent on the 
inflammatory cytokines secreted in the damaged tissue. In one study, 
BM-MSCs were shown to downregulate osteogenic differentiation in an 
environment with inflammatory cytokines, such as IL-6 and TNF-α24. 
In contrast, IL-6 was shown to support the differentiation of BM-MSCs 
towards osteogenesis and was mentioned as a central mediator of bone 
homeostasis, and it was shown to positively affect skeletogenesis and 
bone formation25. In another study, it was concluded that IL-1b activates 
osteogenic differentiation of BM-MSCs with the activation of the BMP/
Smad pathway26. However, contrasting results have been reported for the 
effects of IL-1b on the osteogenic differentiation capacity of murine BM-
MSCs. In a previous study, IL-1b or TNF-a stimulation of bone marrow 
MSCs inhibited the osteogenic differentiation potential in vitro27. These 
results in the previous studies indicate that the differentiation potential 
of MSCs may be influenced by distinct inflammatory conditions or the 
source of the MSCs. We, therefore, conducted neutralization assays for 
the highly secreted IL-1b and IL-6 cytokines, which were at the same 
time prominent cytokines in RA. Although statistically significant 
change was not observed, the slight downregulation of osteogenic and 

Figure 4. The statistical analysis of cell surface markers for osteogenic or chondrogenic differentiation of DP- and PL-MSCs. The ratio of 
chondrogenic and osteogenic differentiation markers (CD49e and ALP) in the flow cytometry analysis were significantly high in DP-MSCs 
cultured with the end-stage RA-SF samples, compared to the early-stage RA-SF samples (CD49e: p<0.01, ALP: p<0.005).

PL-MSCs: mesenchymal stem cells derived from human placenta, DP-MSCs: mesenchymal stem cells from the exfoliated decidu-ous teeth dental 
pulp, RA-SF: rheumatoid arthritis synovial fibroblasts
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chondrogenic markers in DP-MSCs due to neutralization of IL-1b or 
IL-6 suggests that these cytokines may also be important in DP-MSCs 
differentiation potential.

CONCLUSION

The present study shows that the DP-MSCs can differentiate towards 
osteogenic cells in the end-stage RA-SF microenvironment, but the 
osteogenic or chondrogenic differentiation potential of PL-MSCs is 
limited in the RA-SF niche. There may be other inflammatory factors, 
such as exosomes, inflammatory molecules or proteins, which play a role 
in the differentiation process. Thus, further analysis can be performed 
to highlight the differentiation mechanisms in DP-MSCs or PL-MSCs. 
In addition, DP-MSCs may be used for damaged tissue regeneration in 
patients with RA with bone or cartilage erosions, and for this purpose, 
further in vivo studies can be performed.
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INTRODUCTION

Dental discoloration has become one of the most important concerns 

of dentistry due to current changes in esthetical perceptions with 

regards to healthy, confident and whiter smiles.1 The habits of patients, 

such as smoking, their medical history, their frequent use of mouth 

rinses, the accumulation of biofilm, their use of medications, and their 

diets, such as drinking colored beverages, are examples of the intrinsic 

and extrinsic factors which may cause dental discoloration.2,3 The type, 

exposure times and concentrations of staining agents are the most 

important components determining the severity of any discoloration.4-6 
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BACKGROUND/AIMS: The aim of this study was to evaluate the staining abilities of different beverages, the efficacy of two  office bleaching 
agents and the effect of bleaching on the surface topography of maxillary incisors.

MATERIALS AND METHODS: Sixty crowns of maxillary incisors were obtained and immersed in distilled water for 24 hours. After baseline 
color measurements were made, the specimens were divided into three groups according to three immersion solutions [Turkish coffee (TC), 
red wine (RW), and distilled water (DW)]. At the end of the staining period, color measurements were repeated and then the specimens of each 
group were divided into two subgroups and Perfect Bleach Office+ (PBO+) or Opalescence Boost (OB) were applied. After bleaching, the color 
measurements were recorded again and the optical parameters of color difference (ΔE00), changes in the translucency parameter (ΔTP00) and 
whiteness difference (ΔWID) were calculated. For the surface analysis, atomic force microscopy was performed for one specimen from each 
group. 

RESULTS: The highest color changes were observed with RW (p<0.05). Although TC showed high color changes, no significant difference 
was observed with the control group (p=0.208). The observed color and whiteness differences were higher than the acceptability thresholds 
(ΔE00>1.8 and ΔWID>2.60) and the ΔTP00 values were lower than the acceptability thresholds (0.62<ΔTP00<2.62). Regardless of the type of 
staining solution, OB showed higher ΔE00 values (p=0.000). Surface roughness observed after bleaching was not higher than the critical surface 
roughness (0.2 µm). Differences in the surface topography of the specimens relating to the solution type were observed. 

CONCLUSION: The frequent consumption of Turkish coffee and red wine can cause discolorations. Surface analysis showed that  office bleaching 
agents can be a safe method for the treatment of discolorations with a high efficiency in color and whiteness reversal. 

Keywords: Atomic force microscopy, bleaching, color, surface roughness, whiteness
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Currently, bleaching procedures have become more popular as a result 
of this major concern. Mainly, there are two types of bleaching methods, 
namely, home bleaching and  office bleaching. Office bleaching, 
applied by dental clinicians, generally uses higher concentrations of 
hydrogen peroxide (H

2
O

2
).2 Due to its low molecular weight, H

2
O

2
 can 

freely penetrate into the interprismatic spaces of enamel and dentin 
tubules and oxidize coloring pigments.2,7 

For the judgement of color changes during  office bleaching, dental 
clinicians generally prefer to use shade guides and digital photography. 
For a more objective evaluation, the most preferred method to determine 
any color changes in dental practices are spectrophotometers.8,9 
Spectrophotometers measure the transmittance or spectral reflectance 
properties of a material at 1–25 nm intervals along the visible spectrum 
by using a standard illuminant, observer and recommended geometry 
and then express these via a three-coordinate system (L*a*b), which was 
introduced by Commission Internationale de l’Eclairage (CIE).10,11 

The oxidation reaction occurring during bleaching applications can 
cause some chemical changes in dental surfaces which can change 
the surface topography.12,13 Surface roughness is an important factor 
which affects biofilm accumulation, which can cause the recurrence 
of discoloration. Atomic force microscopy (AFM) is one of the methods 
used for surface analysis.14 In addition to needing minimal sample 
preparation and without changing the natural conditions of specimen 
structure, it is capable of revealing the surface along the X, Y and Z 
axes.14,15 As a result, both two- and three-dimensional images of the 
surfaces can be obtained at the same time. 

There have been studies14,16-20 which have investigated the effects of 
bleaching agents on color changes or on the surface characteristics of 
permanent teeth by different methods. However, to the best of our 
knowledge, with regards to in vitro studies, samples were generally 
the intersections of enamel or dentine, with the exception of a recent 
study in which the color susceptibility of premolars and the efficacy 
of whitening toothpaste was investigated.3 Data regarding AFM images 
obtained from bleached permanent teeth is limited. Thus, the purpose 
of this in vitro study was to evaluate the color stability of maxillary 
incisors, the staining ability of different beverages, the efficacy of two  
office bleaching agents and the effects on the surface characteristics of 
stained maxillary incisors. The determined null hypotheses were;

1- 	There will be no changes in the color, whiteness and translucency of 
permanent teeth after staining and bleaching,

2- 	There will be no statistically significant difference in the staining 
abilities of the different beverages,

3- 	There will be no statistically significant difference in the efficacy of 
the bleaching agents,

4-	 There will be no differences in the surface topography and roughness 
of the enamel surfaces relating to the bleaching agents and/or the 
staining beverages.

MATERIALS AND METHODS

Specimen Preparation

A statistical power analysis using the G*Power 3.1 (Heinrich-Heine-
Universität Düsseldorf, Düsseldorf, Germany) software was performed 
with a statistical power of 80% and significance level of 0.05 (α) to 

determine the number of the specimens required for the present study. 
Sixty maxillary incisor teeth were obtained according to a protocol 
(YDU2016/37-287) which was approved by the  Committee for Ethics 
of Research of Near East University. Each tooth was examined carefully 
and those with no caries, fractures or any other defects were included 
in this study. After soft and hard deposits on the teeth were cleaned, 
the crowns were polished using fine (particle size: 24 µm) and superfine 
(particle size: 8 µm) Sof-Lex™ Discs (3M ESPE, St. Paul, MN, USA) 
respectively. Following this, the roots were separated from the cemento-
enamel junction using a water-cooled, high speed diamond bur. Before 
baseline color measurements were made, the crowns were washed and 
placed in distilled water for 24 hours.

Color Measurements

A calibrated spectrophotometer (VITA Easyshade Compact, VITA 
Zahnfabrik, Bad Säckingen, Germany) was used for the color 
measurements, which were performed at baseline, on the 14th day 
of staining and after bleaching. The probe of the spectrophotometer 
was settled flush to the middle third area of labial surfaces and the 
L* (lightness), a* and b* (chromatic components) parameters were 
recorded according to the CIE L*a*b* color space. These parameters were 
recorded three times for each specimen on non-reflective backgrounds 
(white; L=96.3, a=0.1, b=1.9 and black; L=8.9, a=-0.7, b=1.2) and the 
mean values were calculated. The CM-3600a spectrophotometer (Konica 
Minolta, New Jersey, USA) was used to obtain the L, a and b coordinates 
for both white and black. In accordance with the manufacturer’s 
instructions, calibration was repeated after each nine measurements. 

Immersion in Staining Solutions

After the completion of baseline color measurements, three staining 
subgroups of the specimens with a sample size of 20 per subgroup 
were formed in terms of the type of staining beverages. The specimens 
were immersed either in distilled water (DW) as a control, Turkish coffee 
(Kurukahveci Mehmet Efendi, İstanbul, Turkey) for which 30 grams 
were boiled with 600 mL water and then filtered or red wine (RW, 2014 
Angora, Kavaklıdere Şarapları A.Ş., Ankara, Turkey) with a volume of 20 
mL for 30 minutes per day. At the end of 30 minutes of staining, the 
specimens were rinsed thoroughly with distilled water. The specimens 
were immersed in 20 mL distilled water for the remaining time of 24 
hours. In a pilot study,21 the optimal contact time of a hot beverage 
in the mouth was reported to be 60 seconds for each cup. Thus, to 
simulate a total of 12 months, with an average of 420 cups/glasses of 
beverage consumption, staining was applied for 14 days.

Bleaching Procedure

In the present study, Perfect Bleach Office+ (VOCO GmbH, Cuxhaven, 
Germany) with a concentration of 35% hydrogen peroxide; and 
Opalescence Boost (Ultradent Products Inc., South Jordan, UT, USA) 
with a concentration of 40% hydrogen peroxide were used as the 
bleaching agents. Specimens for each staining solution were divided 
into two groups with a sample size of 10 for each bleaching agent. 
At the end of the staining period, all of the specimens were dried 
well using blotting paper and air flow. After the color measurements 
were completed, to simulate the clinical procedures, first the lingual 
surfaces of the specimens were polished using prophy cups. Then, 
the bleaching agents were applied to the labial surfaces with an 
approximate thickness of 1 mm. According to the manufacturers’ 
instructions, the applications of Perfect Bleach Office+ (PBO+) and 
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Opalescence Boost (OB) were 15 min and 20 min respectively. During 
the application, the agents were activated every 5 minutes by a 
micro-brush. At the end of the bleaching procedure, the specimens 
were washed with distilled water and dried well via air flow and 
blotting paper.

Optical Analysis

Optical analysis were performed using the calculated mean values of 
L

w
*, a

w
*, b

w
*  and L

B
*, a

B
*, b

B
* where ‘W’ and ‘B’ refer to the background 

colors, namely white and black, respectively. 

The following equation was used for the calculations of ΔE
00

 (color 
difference) values to evaluate color change between the two different 
measurements.22

 

ΔL, ΔC and ΔH are the changes in lightness, chroma and hue between 
the baseline and subsequent color measurements. The total color 
difference for the variation in perceived magnitude with the variation 
in the location of the color coordinate difference between 2 color 
measurements are adjusted by weighting functions (S

L
, S

C
 and S

H
). R

T
 

(rotation function) is a function accounting the interaction between hue 
and chroma differences in the blue region. The correction terms for the 
experimental conditions are defined by parametric factors of K

L
, K

C
 and 

K
H
. The computation used for the ΔE

00
 calculations of the present study 

was carried out with regards to CIEDE2000 (1:1:1) where the parametric 
factors were defined as 1.22,23 The perceptibility threshold (PT) for ΔE

00 

values was taken to be 0.8 and the 50%:50% acceptability threshold (AT) 
was taken to be 1.8 for the present study.22 

The CIEDE2000 (1:1:1) formula was also used to calculate the 
translucency parameter (TP

00
) where the color coordinates of the 

specimen were recorded at the same period of time but on different 
backgrounds, namely black or white.24

The changes in the translucency parameter were calculated by 
. The PT for ΔTP

00
 value was 0.62 units and the 

50%:50% AT for the ΔTP
00

 value was 2.62 units for the present study.24 

For the examination of the whiteness during this study; a new CIELAB 
space based whitening index (WI

D
) was used:25

WI
D
= 0.511𝐿*- 2.324𝑎*-1.100𝑏*

Low (even negative) values of the WI
D
 index show lower values of 

whiteness while high positive values indicate higher whiteness.25 The PT 
for the ΔWI

D
 value was 0.72 units and the 50%:50% AT for the ΔWI

D
 value 

was 2.60 units for the present study.26 

Atomic Force Microscopy Analysis  

One specimen from each group was embedded into composite blocks 
forming a stable and straight surface for atomic force microscopy (XE-
100E, Park Systems, Induspia 5F, SangDaewon-Dong 517-13 Sungnam, 
Korea) analysis. The topography of the specimens was examined with 
a tip working in contact mode with an average rate less than 0.7 Hz 
within an area of 30x30 µm2. XEI software (Park Systems, Induspia 5F, 
SangDaewon-Dong 517-13 Sungnam, Korea) was used to transform 
the data into 2D and 3D images for topography analysis. For surface 
analysis, the average R

a
 (surface roughness), R

sk
 (skewness), and R

ku
 

(kurtosis) values were measured from six different lines obtained from 
the 2D images for each specimen. 

Statistical Analysis

Descriptive statistics were performed for all groups and the distribution 
of ΔE

00
, ΔTP

00
 and ΔWI

D
 values were checked by a normality test (Shapiro–

Wilk test). The SPSS Version 18 (SPSS Inc., Chicago, IL, USA) was used for 
statistical analyses and p<0.05 was accepted as statistically significant. 
For the optical parameters obtained for the differences between 
baseline and staining, One-Way ANOVA (Tukey for pairwise comparison) 
was performed for ΔE

00
, while the Kruskal–Wallis test (Mann–Whitney U 

test for pairwise comparison) was performed for ΔTP
00

 and ΔWI
D
. Two-

Way ANOVA (Bonferroni adjusted alpha=0.05) was performed for the 
ΔE

00
, ΔTP

00
 and ΔWI

D
 parameters obtained for the differences between 

staining and bleaching and also baseline and bleaching. For pairwise 
comparisons, the Tukey’s range test was applied with 95% confidence 
intervals.

RESULTS

The detected mean values and standard deviations for each optical 
parameter are shown in Tables 1–3. While the translucency differences 
observed in the present study were lower than acceptability threshold 
(0.62<ΔTP

00
<2.62), all of the observed color and whiteness differences 

were higher than the acceptability thresholds (ΔE
00 

>1.8 and ΔWI
D 
>2.6).

None of the ΔTP
00

 values showed statistically significant differences 
during the study duration (p>0.05). Additionally, none of the parameters 
calculated for the differences between the baseline and after bleaching 
measurements showed statistically significant differences (p>0.05).

At the end of the staining period, the highest color change was observed 
in the RW group, which was significantly different from the control 
group (p=0.001). On the other hand, TC did not show any significant 
color difference with either the control (p=0.275) or the RW group 
(p=0.108).

When the efficacy of OB and PBO+ were compared, regardless of the 
type of staining solution, no significant differences were observed for 

Table 1. Mean values and standard deviations of color, translucency and 
whiteness differences between baseline and staining

ΔE
00

ΔTP
00

ΔWI
D

DW 4.76±3.29* 0.94±0.72 13.43±12.20

TC 7.73±3.49*.ǂ 0.87±0.62 17.08±13.23

RW 11.44±8.18ǂ 1.51±1.46 20.71±16.14

Different superscript symbols show statistically significant difference (p<0.05).
DW: distilled water, TC: Turkish coffee, RW: red wine, ΔE

00
: color difference, ΔTP

00
: 

translucency parameter difference, ΔWI
D
: whiteness difference.
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Table 2. Mean values and standard deviations of color, translucency and whiteness differences between staining and bleaching

ΔE
00

ΔTP
00

ΔWI
D

OB PBO+ OB PBO+ OB PBO+

DW 2.88±0.95A,a 4.04±1.86C,a 0.82±0.99 0.88±0.54 5.81±4.15D,e 9.67±3.96F,e

TC 6.74±4.63A,b 4.29±1.92C,b 1.23±1.33 2.09±2.26 10.91±9.00D,E,f 8.41±4.35F,f

RW 14.45±6.47B,c 4.21±1.76C,d 2.45±1.79 0.96±0.59 16.57±13.48E,g 9.84±4.50F,g

Different superscript lower case letters in columns and capital letters in rows indicate statistically significant differences (p<0.05).
DW: distilled water, TC: Turkish coffee, RW: red wine, OB: Opalessence Boost, PBO+: Perfect Bleach Office+, ΔE

00
: color difference, ΔTP

00
: translucency parameter difference, ΔWI

D
: 

whiteness difference.

Table 3. Mean values and standard deviations of color, translucency and whiteness differences between baseline and bleaching

ΔE
00

ΔTP
00

ΔWI
D

OB PBO+ OB PBO+ OB PBO+

DW 3.52±2.98 5.60±1.61 0.94±0.71 1.13±1.57 8.10±8.07 12.41±10.85

TC 4.32±1.36 5.43±3.92 1.14±1.39 2.01±1.94 8.55±6.77 14.92±14.52

RW 6.24±2.06 5.18±1.80 1.02±0.68 0.76±0.47 14.07±8.92 11.22±10.83

DW: distilled water, TC: Turkish coffee, RW: red wine, OB: Opalessence Boost, PBO+: Perfect Bleach Office+, ΔE
00

: color difference, ΔTP
00

: translucency parameter difference, ΔWI
D
: 

whiteness difference.

Table 4. R
a
, R

sk 
and R

ku
 values obtained by AFM analysis

R
a

R
sk

R
ku

Min Max Median Min Max Median Min Max Median

DW, OB 0.028 0.050 0.035 -0.487 0.444 0.014 2.329 4.480 2.863

DW, PBO+ 0.110 0.219 0.154 -0.687 0.357 0.179 2.084 2.991 2.692

TC, OB 0.056 0.151 0.099 -1.977 0.052 -1.002 3.006 7.369 4.587

TC, PBO+ 0.028 0.103 0.064 -1.856 -0.937 -1.281 3.735 6.548 4.201

RW, OB 0.066 0.146 0.082 -1.950 0.107 -0.382 2.708 7.523 3.158

RW, PBO+ 0.079 0.268 0.156 -2.762 0.470 -1.169 1.799 11.006 4.722

DW: distilled water, TC: Turkish coffee, RW: red wine, OB: Opalessence Boost, PBO+: Perfect Bleach Office+, R
a
: surface roughness, R

sk
: skewness, R

ku
: Kurtosis, Min: minimum, Max: 

maximum.

Figure 1. 2D and 3D images of OB applied DW group.

2D: two-dimensional, 3D: three-dimensional, OB: Opalescence Boost, DW: distilled water
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Figure 2. 2D and 3D images of PBO+ applied DW group.

2D: two-dimensional, 3D: three-dimensional, PBO+: Perfect Bleach Office+, DW: distilled water

Figure 3. 2D and 3D images of OB applied TC group.

2D: two-dimensional, 3D: three-dimensional, OB: Opalescence Boost, TC: Turkish coffee

Figure 4. 2D and 3D images of PBO+ applied TC group.

2D: two-dimensional, 3D: three-dimensional, PBO+: Perfect Bleach Office+, TC: Turkish coffee
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any of the optical parameters (p>0.05). The only statistically significant 
difference for OB and PBO+, was observed for the calculated ΔE

00
 values 

of the RW groups for the changes between bleaching and staining 
(p=0.000). For intragroup comparisons of OB, the RW group showed 
significantly higher ΔE

00
 values than both the control and the TC groups 

(p=0.000). For ∆WI
D
 values, a significant difference was only observed 

between the control and the RW groups for OB (p=0.032). For intragroup 
comparisons of PBO+, there was no statistically significant difference 
between the specimens stained with different beverages (p>0.05). 

The 2D and 3D images obtained by AFM are shown in Figures 1–6. The 
results of surface analysis are shown in Table 4. All of the medians 
calculated for the R

a
 values of each specimen were lower than 0.2 µm, 

which is the critical R
a 
value needed for biofilm adhesion. Positive R

sk
 

values were observed only for those specimens immersed in DW. While 
the distribution curve of R

ku
 was platykurtoic (R

ku
<3) for both of the 

DW specimens, it was leptokurtoic (R
ku

>3) for the other four specimens.

DISCUSSION

New trends in the present decade relating to perceptions of beauty and 
esthetics have resulted in an increasing demand for dental bleaching 
applications. One of the main causes of dental discoloration is the 
frequent consumption of staining beverages. 

In the present study, we aimed to compare the effects of two of the 
most common  staining beverages on the full crown of the maxillary 
incisor and the efficacy of two different  office bleaching agents. 
Additionally, we aimed to analyze the surface topography of the teeth 

Figure 5. 2D and 3D images of OB applied RW group.

2D: two-dimensional, 3D: three-dimensional, OB: Opalescence Boost, RW: red wine

Figure 6. 2D and 3D images of PBO+ applied RW group.

2D: two-dimensional, 3D: three-dimensional, PBO+: Perfect Bleach Office+, RW: red wine
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after bleaching applications to determine the possible formation of 
irregularities which can make the dental structures more prone to be 
stained after bleaching, and if the interactions with the dental hard 
tissues differs due to differences in the chromogenic molecules. 

As light reaches dental tissues, a sequence of interactions, such as 
scattering, reflection and absorption, occur between the enamel and 
dentin which results in color perception.17 By separating the enamel 
and the dentin, these interactions are eliminated which can cause 
differences in color perception. According to this, for a more realistic 
color analysis, we opted to prepare full crown samples of the maxillary 
incisors. As two local and most commonly consumed staining beverages 
are Turkish coffee and red wine in our country, we decided to study 
these with a distilled water control group. 

The first and the second null hypotheses of this study were partially 
rejected according to the results of the color and whiteness difference 
measurements. At the end of the staining period, all the study 
groups showed color changes higher than the acceptability threshold 
(ΔE

00
>1.8). The changes with respect to the control group may be 

defined by the increase in rehydration of the dental tissues. The highest 
changes were observed in the RW group where there was a significant 
difference only with the controls (p=0.001). Although the TC group 
showed higher changes than the DW group, there was no statistically 
significant difference between either the DW or the RW groups (p>0.05). 
There are studies3,27,28 supporting these results. The staining mechanism 
of RW can be ascribed to the lower pH caused by its acidic content 
(maleic acid, tartaric acid, lactic acid, succinic acid, citric acid, acetic 
acid) which can cause erosion which may increase the penetration of 
the staining pigments.3,29 Similar to RW, TC also has a lower pH than DW. 
In addition to having a lower pH, the staining mechanisms of TC and RW 
can be ascribed to the tannin molecule found in their structure. Tannin 
is a staining pigment that can chemically bond to the hydroxyapatite of 
enamel and dentin.29,30 

The observed color and whiteness changes after bleaching were higher 
than the acceptability thresholds for all groups. This shows the efficacy 
of both of the bleaching agents. The third null hypothesis was partially 
rejected because there was only a significant difference observed for 
the RW groups with OB and PBO+ between the staining and bleaching 
measurements (p=0.000). 

Lower ΔE
00 

values observed in the control groups of both bleaching 
agents were inconsistent with the results of another study.31 Although 
there was no significant difference in the control groups (p=1.000), 
PBO+ showed higher color differences than OB. On the other hand, 
lower color changes were observed in the TC and RW groups after the 
application of PBO+. The whiteness difference values supported these 
results. It may be concluded that the higher concentration of hydrogen 
peroxide in OB and the erosion caused by the lower pH values of TC 
and RW increased the diffusion of hydrogen peroxide and so increased 
the effect of OB more than PBO+. For intragroup comparisons, no 
statistically significant difference was observed in the PBO+ groups, 
while higher changes were observed in the RW group of OB. 

The light transmission ability of a material is described as translucency. 
A lot of factors such as the color, mineralization level, chemical 
structure, thickness, hydration level etc. of enamel and dentin can 
affect their translucency parameter. The first null hypothesis of the 
present study was partially accepted according to the results of the 

translucency difference measurements. All of the measured changes 
in the translucency parameters were higher than the perceptibility 
threshold but lower than the acceptability threshold. Additionally, 
no statistically significant difference was observed between the ΔTP

00
 

values of the study groups for all of the measurement periods (p>0.05). 
These low translucency changes are consistent with the results of some 
other studies.32,33 Ma et al.16 showed more changes in the TP of enamel 
in their bleaching group. These results show that neither staining nor 
bleaching caused critical changes in the chemical structure of enamel 
or dentin. However, not knowing the exact reactions at the molecular 
level is a limitation for the present study. 

The low pH of the staining solutions and the chemical reactions 
occurring due to the bleaching process can cause changes in the surface 
characteristics of dental tissues, which may also change the color 
perception. Additionally, a surface roughness of more than 0.2 µm 
can increase biofilm accumulation, which can cause a recurrence of 
discoloration in a short period of time. To observe surface topography, 
an atomic force microscope was used in the present study.

According to the AFM analysis, the fourth null hypothesis was rejected. 
Differences were observed in the surface topography and roughness 
of each specimen.  For the TC groups, the PBO+ applied specimens 
showed higher surface roughness values. None of the median R

a
 values 

were higher than 0.2 µm, which can be interpreted as meaning that the 
use of office bleaching agents is safe and the risk of recurrence related 
with these agents is low. The low R

a
 values observed in the present study 

were consistent with the results of other studies.31,34 These findings 
are also supported by the low ΔTP

00
 values, which are affected by the 

surface roughness. 

R
sk
 is the examination of the profile symmetry regarding the mean 

line.35 When R
sk
 was analyzed, only the DW groups showed positive 

skewness, which is a sign of high peaks or valleys filled in. R
ku

 describes 
the sharpness of the probability density of the profile.35 While the 
distribution curve of R

ku
 was platykurtoic (R

ku
<3) for both of the 

DW groups, it was leptokurtoic (R
ku

>3) for the other four groups. A 
platykurtoic distribution shows relatively fewer high peaks and low 
valleys, while a leptokurtoic distribution shows relatively more high 
peaks and low valleys in the same surface area. 

The results of surface analysis may be interpreted as meaning that 
staining solutions with lower pH cause more demineralization and 
destruction at the surface but the porosities formed will not be critical 
for plaque adhesion or the recurrence of discoloration. With regards to 
this, it should be kept in mind that according to the etiological factors of 
discoloration, there will be differences in surface topography after the 
reactions by the bleaching applications have occurred. It may be better 
to induce re-mineralization after bleaching, especially discoloration 
relating to beverages with lower pH such as RW and TC, to decrease 
the risk of the recurrence. On the other hand, as mentioned before, not 
knowing the chemical reactions at the molecular level is a limitation for 
the present study. There is also a need for the repetition of staining after 
bleaching to clarify such a conclusion. 

CONCLUSION

The frequent consumption of Turkish coffee and red wine can cause 
discolorations due to changes in the dental structures owing to their 
low pH and the staining pigments such as tannin, which can easily 



Karakaya and Cengiz-Yanardağ. Color and AFM Analysis of Maxillary Anterior Teeth Cyprus J Med Sci 2022;7(3):395-403

402

react with the hydroxyapatite found in dentin and enamel. Oxidation 
reactions by hydrogen peroxide found in bleaching agents can react 
with these pigments and result in a perception of a whiter color of the 
dental tissues. Changes in the superficial structure caused by acidic 
beverages may increase the penetration of hydrogen peroxide and so 
the efficiency of the bleaching. The surface topography analysis showed 
that there will be differences in the surface structure after bleaching 
related to the type of staining molecule.  Surface roughness values 
showed that  office bleaching can be a safe method for the treatment of 
discolorations with a high efficiency in color and whiteness reversal but 
that topographic changes should be kept in mind and it may be better 
to induce re-mineralization especially after exposure to solutions with 
lower pH to minimize the risk of the recurrence. 
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MAIN POINTS

•	 Both Turkish coffee and red wine stained the dental tissues. 

•	 The bleaching agent with a higher concentration of hydrogen 
peroxide showed more efficiency in color reversal. 

•	 Staining or bleaching did not significantly affect the translucency 
and surface roughness of the dental tissues.

•	 The low pH of the staining solutions may have affected changes in 
the surface topography of the enamel after bleaching. 
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INTRODUCTION

The step is the primary assessment unit for walking, i.e., the most 
common body movement form.1 Intuitively, the step is highly 
distinguished and deeply embedded in the automated movement 
pattern of the central nervous system (CNS). As one of the essential 
characteristics of locomotion, step analysis is used today in health 
assessment and rehabilitation programs.2,3 With the introduction of 
pedometers into the monitoring of physical activity, it has become 

possible to determine the number of steps taken per day, the total 
distance covered throughout the day, and other related ambulatory 
parameters.4,5 Unlike self-reported information on physical activity, 
pedometers allow for an objective assessment of a person’s level 
of daily activity. The total distance traveled per day depends on step 
length, cadence, and step velocity.6 These variables result from the work 
of the CNS to control the maintenance of body balance during walking. 
The cadence, also called the step frequency, is determined relatively 
accurately by the electric circuit of the pedometer, which periodically 
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opens and closes due to the movement of the foot extended for a step. 
Since step length is a determining factor in measuring total distance, 
its appropriate assessment contributes to determining the distance 
measured by a pedometer during the day.

It is assumed that the walking step length at the chosen pace is precise7 
and comprises 42% of a person’s height.8 Most body mass is located 
high enough above the ground9 that human height acts as an essential 
independent variable for the preferred step length; however, the gender 
difference in leg length10 entails a different center of gravity from the 
ground, leading to possible gender differences in step length. A previous 
meta-analysis demonstrated that height-matched women have slightly 
faster preferred walking speeds than men.11

Recent studies have revealed an association between walking velocity 
and general health and decreased walking velocity with increasing age.12 
Since the metabolic rate ultimately determines the energy expenditure 
during walking,13 walking speed, as a complex functional activity, might 
be another vital sign of personal health status.14-16

This study aimed to analyze the walking steps taken by children to 
define possible gender differences in step length and other mentioned 
walking parameters. We also planned to identify the walking speed 
norms for children, that is, the population still unaffected by personal 
habits, fitness level, and age.

MATERIALS AND METHODS

A total of 457 school children (256 boys) aged 12.65±2.16 years old 
from three high schools in Northern Cyprus participated in this study. 
High schools in North Cyprus are divided into state, advanced state, and 
private high schools. Considering that the difference in the curriculum 
might affect the children’s activity levels, each selected school 
represented one of the three categories. The total number of students 
in the selected schools ensured for obtaining a statistically reliable 
result. After receiving permission from the corresponding educational 
authorities and the parents’ informed consent, an analysis of walking 
was conducted in the school gyms. Participants had to walk 20 meters 
twice at their preferred speed, during which the test instructor recorded 
the number of steps taken and the time spent walking the distance. 
The step length, cadence, and walking speed were calculated from 
the average of the recorded data. Step length was defined as the total 
distance (20 meters) divided by the number of counted steps, cadence 
(step frequency) represented the number of steps taken divided by the 
time spent to cover the distance, and walking speed was the distance in 
meters covered per second.

Additionally, we determined each participant’s height and weight using 
a stadiometer and a weighing scale. At the start and end of the walking 
test, the participants had their heart rate (HR) measured in beats per 
minute. The independent t-test for gender differences between values 
and Pearson’s correlation coefficient for the association between HR and 
the walking parameters were utilized, and the statistical significance 
threshold was established at p<0.05. The Ethics Committee of the 
Near East University approved this study under the reference number 
YDU/2021/90-1323 and date 29.04.20.2021.

RESULTS

A summary of the anthropometric and walking parameters of the 
boys and girls is shown in Table 1. Our observations did not confirm 

to the accepted assumption that step length directly correlates with an 
individual’s height. Despite the boys’ height advantage (160.93±13.51 
cm in boys versus 154.66±10.89 cm in girls, p<0.01), there was 
no gender difference in step length (69.64±7.38 cm in boys versus 
70.22±6.67 cm in girls, p>0.1). Moreover, the girls’ step length-to-
height ratios were significantly higher (43.4%±4.5% in boys versus 
45.5%±4.3% in girls, p<0.01).

The girls also outperformed the boys in cadence (1.87±0.18 step/sec 
in boys versus 1.95±0.18 step/sec in girls, p<0.01) and spent less time 
covering the walking distance (14.31±2.41 sec for girls versus 15.23±2.63 
sec for boys, p<0.01). These two facts ultimately contributed to their 
advantage in walking speed (1.35±0.22 m/sec in boys versus 1.43±0.22 
m/sec in girls, p<0.01).

Although the children’s step length positively correlated with their 
heights as expected (n=457, r=0.42; p<0.05), the step-to-height ratio 
decreased significantly with an increase in the child’s height (n=457, r= 
-0.40; p<0.05, Figure 1).

The participants’ HR evaluations also demonstrated gender differences. 
The girls had higher HRs compared to the boys both before and after the 
walking step test (Table 2). At the end of the test, the heart rates in both 
groups correlated with walking speed, while only the girls’ baseline HR 
correlated with their walking speed (n=177, r=0.202, p<0.05).

DISCUSSION

The human body is a complex biological system where all the closely 
interconnected organs are in constant interaction with each other, the 
surrounding environment, and the social environment. The human 
body is a single self-regulating and self-developing system that ensures 
human psychological, structural, and biochemical functions’ interaction 
with various environmental conditions.

Without knowledge of the human body’s structure and the characteristics 
of the vital processes of its organs and organ systems, it is impossible 
to ensure its health, to properly organize the processes of physical 
education, physical development, and improvement, and to determine 
the volume and intensity of the loads during physical exercises. With 
a low level of physical performance, walking is an effective tool to 
increase aerobic performance.

Walking is a natural type of movement in the open air in which many 
muscles, ligaments, and joints are involved. It improves metabolism 
in the body and facilitates cardiovascular, respiratory, and other body 
systems. Walking intensity is easily affected by the current health 
condition and physical fitness level. The walking impact on the human 
body depends on the stride length, walking speed, and duration.

Walking speed is associated with a person’s functional status12 and 
balance confidence,17 both of which diminish with age. Walking speed 
values gradually decrease from 1.31 m/sec in a 20-year-old to 1.06 m/
sec in the elderly.18 Our study has shown that the walking speed in the 
earlier, namely, prepubertal period, exceeds those of other age groups 
with an average of 1.39 m/s.

Despite the advantage of boys in age and height, they yielded to girls in 
almost all walking parameters, including speed, where girls’ HRs were 
higher than boys’ HRs. A previous study conducted with 2241 children 
demonstrated higher HRs for girls than for boys, starting from the age 
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of three years up to adolescence.19 Scientists attribute this difference 
to several reasons. While both genders have the same cardiac myocyte 
number, male cells undergoing a more significant hypertrophy form 
larger hearts than those in females.20 Due to this smaller heart size, 
a girl’s heart must contract faster than a boy’s. Another reason is the 
difference in the pacemaker rhythmicity.21

The cardiovascular system contributes to the regulation of homeostasis 
during physical activity. The researchers, however, identified gender 
differences in the heart’s response to stress. While the main contributor 
to cardiac output in males is stroke volume, the determining factor in 
increasing cardiac output in females is HR.22,23 The latter may explain 
the girls’ baseline HR correlating with their walking speed in our study.

As one of the primary reasons for their faster walking speeds, the higher 
cadence in girls might be ascribed to findings demonstrated in earlier 
research. The cardiovascular system’s response to submaximal exercise 
revealed a higher mechanical efficiency in females for the same load 
compared to males. This was reported to be due to an increase in 
peripheral oxygen extraction and could be a blunted response of the 
sympathetic nervous system in pronounced compensatory vasodilation 
on the restricted stroke volume in females.24 Additionally, the difference 
in walking speed could also reflect the possible increase in metabolic 
rate in girls due to the earlier onset of puberty.25,26

An additional explanation for girls’ superior walking performance may 
be their skeletal characteristics, which favor balance confidence during 
ambulation. Girls’ lower position of the gravity center from the base of 
support, defined by the higher sitting height-to-leg length ratio27 and 
their wider pelvic size28 compared to boys could serve as an explanation 
for girls’ being more confident in their walking balance. Observations 
have demonstrated differences in the male versus female biomechanics 
of the lower extremities during walking and running. These differences 
were associated with the ratio of pelvic width to leg length.29

Height, as expected, was the decisive factor in stride length; however, 
the child’s step-to-height ratio decreased as height increased, apparently 
caused by the distance of the center of gravity from the base of support 
in tall children (Figure 1).

As this work has shown, universal formulas should be treated cautiously 
due to differences in biomechanics, physical form, and other variables. 
This analysis of children’s preferred walking speeds showed that 
height and age do not give the expected advantages in step length and 
movement speed in the prepubertal age. Although the girls were inferior 
to the boys in terms of height and age and had equal step lengths, they 
walked faster. The latter in children results from values dependent on 
metabolism and body morphology; height and shape impact balance 
confidence.

Another important implication to consider is that the step length and 
cadence are essential determinants of running speed. Studies that 
have analyzed the effect of stride length and frequency on lower limb 
injuries in runners have shown that increased stride frequency reduces 
the risk of sports injury during running.30 Perhaps this is one reason for 
the more frequent trauma of the lower limb in all of its joints in men 
than in women.31

An essential part of the general population’s physical fitness assessment 
is accomplishing various dynamic tests requiring certain conditions and 
equipment for their implementation. Measurement of the preferred 
walking speed, the steadiness and individuality of which have been 
confirmed by several scientific studies, makes it possible to quickly 
and easily determine the physical development in various groups of 
the population, including children. While poor posture, orthopedic 
conditions, obesity, mental issues, and overall development might 
contribute to a child’s preferred walking speed, the walking speed of 
both sexes directly depends on the calf muscle strength.32 Since an 
increase in muscle mass is an essential indicator of healthy age-related 

Table 1. Anthropometric and 20-meter ambulatory parameters obtained from 457 children

Variables Boys (n=256) Girls (n=201) Total (n=457)

Age (years)* 12.90±2.10 12.32±2.18 12.65±2.16

Height, (cm)* 160.93±13.51 154.66±10.89 158.17±12.80

Weight (kg)* 57.95±16.98 49.52±11.87 54.25±15.52

Step number 28.17±3.23 27.62± 3.06 27.93±3.17

Step length (cm) 69.64±7.38 70.22±6.67 69.89±7.07

Step length/height ratio (%)* 43.40±4.50 45.50± 4.30 44.33±4.50

Time (sec)* 15.23±2.63 14.31±2.41 14.82±2.57

Cadence (step/sec)* 1.87±0.18 1.95±0.18 1.91±0.18

Speed (m/sec)* 1.35±0.22 1.43±0.22 1.39±0.22

*Statistically significant gender differences (p<0.05), n: number.

Table 2. Heart rate gender differences during walking step test

Walking step test Boys (b/min) Girls (b/min) Significance

Heart rate before 92.97±17.98 102.13±16.76 p<0.01

Heart rate after 101.79±21.20 106.37±18.65 p<0.05

Figure 1. Association between children’s height and step-to-
height ratio (n=457, r= -0.40, p<0.05).
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dynamics of the musculoskeletal systems of children, the preferred 
walking speed test might be used to assess the general development 
of a child.

The walking speed issue has become especially relevant today as 
the problem of coronavirus disease-2019 (COVID-19) has acquired 
the character of a pandemic. This year’s research has confirmed 
the importance of walking speed as an independent risk factor for 
coronavirus. Even for those of average body weight, individuals with 
slow walking speeds had a greater risk of contracting COVID-19.33

Step length is a determining parameter of walking speed. In this regard, 
the relative dependence of the step length on body height and the 
decreased former-to-latter ratio with increased height observed in our 
study deserves special attention. The distance of the gravity center from 
the base of support, rather than the individual’s height, determines 
walking step length.  Studies indicate that short stature is a positive 
factor in reducing disease incidence and increasing life longevity in the 
population.34,35 Given the advantage in the high speed of ambulation of 
people of short stature, it seems reasonable to define the relationship 
between body proportions (e.g., the ratio of leg length to body height) 
and stride rates in a healthy population and people with pathology. 
Further studies are necessary to clarify this suggestion. 

CONCLUSION

In summary, the age and gender-specific walking differences may serve 
as a valuable reference for the early detection of various health problems 
and appropriate decision-making in favor of suitable corrective exercise 
programs.
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MAIN POINTS

•	 Prepubertal girls outperformed boys in terms of preferred walking 
speed and cadence, despite having younger age and lower stature.

•	 Both at the beginning and at the end of the test, the girls’ heart 
rate was higher and the girls’ pretest heart rate correlated with their 
preferred walking speed

•	 Although the step length is proportional to height, the step length-
to-height ratio decreases as height increases.

•	 The walking speed test might be used to assess the general 
development of a child.
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BACKGROUND/AIMS: It is noteworthy that there are limited studies examining the cultural competence levels of the multidisciplinary team 
in primary and secondary care. The aim of the study was to compare the level of cultural competence in healthcare professionals working in 
primary and secondary healthcare institutions and to determine factors related to the level of cultural competence.

MATERIALS And METHODS: A cross-sectional survey design was used to collect data. Totally, 87 healthcare professionals working in primary 
healthcare services and 348 nurses working in secondary healthcare services between March-May 2018 participated in this cross-sectional study. 
Data were collected using descriptive information form, the Nurse Cultural Competence Scale form in Turkish, and the Primary Health Care 
Professionals’ Cultural Competency Scale.

RESULTS: Mean score of primary healthcare professionals in terms of cultural competence was found to be 66.58±13.47 while mean score of 
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healthcare professionals was increased by factors such as the fact that working time was short in primary healthcare services (odds ratio: 0.81), 
going abroad for business or touristic purposes (odds ratio: 0.14), meeting individuals/families from different cultures in healthcare services 
(odds ratio: 0.14), and the satisfaction of providing health service to migrants/asylum seekers (odds ratio: 0.15). The level of cultural competence 
in secondary care nurses was increased by the satisfaction of working with migrants and asylum seekers.

CONCLUSION: It was found that cultural competence of healthcare professionals in primary and secondary care was at medium level. It might 
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meet people from different cultures in order to increase their cultural competence.
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INTRODUCTION

Due to factors such as direct or indirect impact of globalization, poverty, 
regional conflicts, the concept of migration is rapidly increasing in the 
world.1 Nearly 272 million people in the world are international migrants 
in 2019, and this figure constitutes 3.5% of the global population. The 
direction of migration is mostly from Asian and African countries where 
socio-economic conditions are low to European and North American 
countries where standards of living are much higher.2 

Due to its position in the junction between Asia and Europe, Turkey has 
always been a country of origin, of transit, and of destination. Today, 
Turkey hosts one of the major migrant populations in the world. In 
recent years, there has been an increase in migrant population due 
to the crisis in Syria. Migrants and refugees, nearly 90% of whom are 
from Syria, come to Turkey from different countries.3 This has become 
an obligation for healthcare institutions to face different languages, 
communication styles, attitude, expectations, and perspectives of 
individuals receiving the services.4 Therefore, it is of the utmost 
importance for healthcare professionals to become sensitive and to 
improve their cultural competence in order to meet health requirements 
of individuals from different cultures.5 

Culturally competent care is defined as a multi-dimensional learning 
process combining intercultural skills (cognitive, practical, and 
emotional), including intercultural self-efficacy as an important factor, 
and aiming to provide culturally suitable healthcare. Moreover, cultural 
competence is a process requiring constant effort in order to create 
a working environment suitable for cultural history of individuals, 
families, and communities receiving professional healthcare.6 The 
acquisition of culturally competent and culturally suitable care depends 
on improving the cultural competence.7,8  

Misunderstandings between people from different cultures and 
healthcare providers are caused by lack of cultural awareness, cultural 
knowledge, and flexibility in healthcare providers. Hence, it is rather 
important for these professionals to be sensitive and to improve 
their cultural competence in order to meet health requirements of 
individuals coming from different cultures. Moreover, improvement 
of cultural competence is a process requiring more than just cultural 
awareness.9 In the qualitative study conducted by Hart and Mareno10, 
causes of difficulties in terms of providing culturally efficient care 
for nurses were defined as the variety of patient population, lack of 
sources to provide culturally efficient care, and prejudice. Felemban 
et al.11 stated that nurses without cultural knowledge would cause 
misunderstandings while providing care; thereby increasing the risk of 
error and the possibility of causing fatal consequences. In the study 
conducted by Hendson et al.12, it was found that providing culturally 
efficient care became an obligation for nurses due to the reasons 
such as migrant families having different beliefs and norms and 
communication obstacles. 

Providing culturally competent care requires having and using necessary 
cognitive, affective, and psychomotor skills in order to fill the gaps 
often occurred while interacting with culturally different individuals.13 
Culturally competent care requires having and using necessary 
cognitive, affective, and psychomotor skills in order to fill the gaps 
often occurred while interacting with culturally different individuals. 
There are different scales used for determining cultural competence of 
healthcare professionals.14 These tools that can be applied to individuals 

from different cultures and healthcare professionals have been used in 
order to evaluate the cultural competence of healthcare professionals 
and nurses in primary and secondary healthcare services.15-18

The frequency of encountering individuals from different cultures 
for healthcare professional has increased due to intense migration 
in Turkey in recent years.3 The number of refugees is remarkably 
high in Adıyaman province, bordering Syria in the southeastern part 
of Turkey. It is required to understand and explain factors affecting 
cultural competence of healthcare professionals encountering these 
disadvantaged individuals from a different cultural history. This 
study aimed to evaluate and compare level of cultural competence in 
healthcare professionals in primary and secondary healthcare services 
in Adıyaman city center. 

In this study, the following questions were asked: 

1. What are the cultural competence levels of primary health care 
professionals (PHCP) and secondary health care nurses (SHCN)?

Is there a difference between the cultural competence levels of 
primary health care professionals (PHCP) and secondary health care 
nurses (SHCN)? 

2. Which demographic factors and cultural experiences are associated 
to the level of cultural competence of PHCP and SHCN?

MATERIALS AND METHODS

Study Design 

This cross-sectional study was conducted in Adıyaman province, 
bordering Syria in the southeastern region of Turkey, between March–
May 2018. 

Setting and Sample

The universe for primary healthcare was composed of healthcare 
professionals working as nurse, midwife, and health officer in all primary 
healthcare institutions in the city center affiliated with Adıyaman 
Provincial Health Directorate (Public Health Services Presidency, Family 
Health Centers, Healthy Life Centers, and Homebased Healthcare 
Services) (n=90).  The sample size for this group was calculated using 
G*Power 3.1.10 program (Aichach, Germany). The sample size was 
found to be 62 at 0.95 power, 0.5 effect size (d), and with a confidence 
interval (CI) of 95%. Totally 87 healthcare professional working in 
primary healthcare services and having volunteered to take part in the 
study constituted the sample (Figure 1). 

Data Collection

The universe for secondary healthcare was composed of 500 nurses 
working in Adıyaman University, Adıyaman Training and Research 
Hospital between March–May 2018. The healthcare institution classified 
as secondary healthcare center at the time of research ethics committee 
approval of the study was transformed into tertiary healthcare 
institution after data collection process. Therefore, the secondary 
healthcare term was used throughout the study. The sample size for 
secondary healthcare was found to be 342 at 0.95 power, 0.5 effect size 
(d), and with a CI of 95%. 348 nurses working in secondary healthcare 
institutions were included in the study. Of the participants, 46 of them 
were not included due to their working in operation room, 83 due to 
having official leave or medical reports, and 23 due to not willing to 
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fill the questionnaires (Figure 1). The fact that the study sample was 
composed of 87 healthcare professionals for primary healthcare and 
348 healthcare professionals for secondary healthcare provided a 
higher strength level for the study. 

Measurements

For collecting the research data, a “Descriptive Information Form”, 
“Nurse Cultural Competence Scale (NCCS)”, and the “Primary Health 
Care Professionals’ Cultural Competency Scale (PHCP-CCS)” were used.

Descriptive Information Form

Form based on the literature and prepared by researchers15-18 
questions evaluating demographic characteristics and cultural history 
of participants were included. In the demographic features section, 
age, gender, working year, current institution and for how long they 
have been working in that institution were questioned. In the cultural 
history section, whether they knew any languages other than Turkish, 
whether they had living-working-studying experience abroad, whether 
they had been to abroad for business or touristic purposes for a short 
period of time, whether they had a training on providing care for 
different cultures in vocational or in-service training, the frequency of 
interacting with foreign friends or neighbors from different cultures, the 
frequency of encountering individuals/families from different cultures 
in healthcare services, and the level of satisfaction while providing 
service for migrants/asylum seekers were questioned. 

Nurse Cultural Competence Scale (NCCS)

The scale was developed by Perng and Watson18 in 2012. The Turkish 
version of the scale was published by Gözüm et al.15 There are three 

dimensions and 20 items evaluating cultural competence (12 items), 
cultural knowledge (6 items), and cultural sensitivity (2 items) in the 
scale. The scale is evaluated using answers such as “strongly agree”, 
“agree”, “indecisive”, “disagree”, and “strongly disagree”. Scores in 
the scale vary between 20–100, and the level of cultural competence 
increases as the total score increases.18 The reliability coefficient of 
Turkish version of NCCS was 0.96,15 whereas the reliability coefficient of 
NCCS used in this study was 0.94. 

Primary Health Care Professionals’ Cultural Competency Scale (PHCP-
CCS)

The Turkish version of NCCS was adapted to be applied to primary 
healthcare professionals by Gözüm et al.16 While adapting the scale, 
some terms in items were modified. There are three dimensions 
and 20 items evaluating cultural competence (12 items), cultural 
knowledge (6 items), and cultural sensitivity (2 items) in the scale. 
The scale is evaluated using answers such as “strongly agree”, 
“agree”, “indecisive”, “disagree”, and “strongly disagree”. Scores in 
the scale vary between 20–100, and the level of cultural competence 
increases as the total score increases.16 The reliability coefficient of 
PHCP-CCS was 0.8416 whereas the reliability coefficient of the scale 
used in the study was 0.93. Data were collected using face-to-face 
interview method with healthcare professional in the units they 
were assigned to within approximately 15–20 minutes.

Data Analysis

Data were analyzed using Statistical Package fort the Social Sciences 
(SPSS) 23.0 package program (IBM SPSS Corp., Armonk, NY, USA). In 
descriptive statistics, continuous variables were defined as mean ± 
standard deviation (SD) whereas categorical variables were defined 
as frequency and percentage. The comparison of demographic 
features, cultural history, and cultural competence mean scores of 
both groups was carried out using chi-square and T-test. 

In examining the relationship of demographic features and cultural 
experiences with the level of cultural competence using single 
variable analyses, t-test, Mann–Whitney U test, Kruskal–Wallis 
Analysis, One-Way ANOVA and Dunn–Bonferroni tests were used. 
In multivariate analysis, possible factors confirmed in previous 
analyses were examined using multivariate logistic regression 
analysis in order to determine independent predictors of cultural 
competence. Hosmer–Lomeshow test was used for the model fit. All 
independent variables were included in logistic regression model. 
As the dependent variable, the level of cultural competence was 
the continuous variable. Mean cultural competence scores of two 
groups were dichotomized in order to conduct multivariate logistic 
regression analysis. Mean cultural competence score was 66.58 
in PHCP whereas it was 67.44 in SHCN. Accordingly, the level of 
cultural competence was categorized as “below average” in 66 or 
below, and “above average” in 67 or above. Due to the low number 
of those stating, “I am (very) satisfied” and “It does not matter” in 
the evaluation of factors related to PHCP-CCS and not being able to 
establish a proper logistic regression model, the ones giving these 
answers were combined. Moreover, another criterion for this decision 
was that those choosing both of these answers had similar cultural 
competence scores. 

Figure 1. It shows the sample of the study and explains the 
reasons for those who did not participate in the study.
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RESULTS

Mean age of those taking part in the study was 33.22 (±7.88) in primary 
healthcare, and 33.11 (±7.64) in secondary healthcare services. The 
majority of participants in both groups were women, and 59.8% 
of those in primary care and 64.9% of those in secondary care had 
undergraduate level or higher education. Of the participants, 54% 
of them in primary care and 63.5% of them in secondary care had a 
professional experience less than 10 years (p>0.05, Table 1).

The frequency of encountering individuals/families from different 
cultures was found to be higher in SHCN than in PHCP (p<0.05; Table 1). 
The rate of those who had not had any experience about the satisfaction 
of providing services for migrants/asylum seekers was found to be higher 
in PHCP than in SHCN. Moreover, the rate of those stating they were 
not satisfied, or it did not matter was found to be higher in secondary 
healthcare compared to primary healthcare (p<0.05, Table 1).

Mean score of PHCP-CCS was 66.58 (±13.47), and mean score of 
nurses in secondary healthcare was 67.44 (±13.27). There was not 
any difference between cultural competence scores in primary and 
SHCN (p>0.05). It was found that mean scores of PHCP-CCS were not 
related to age, gender, education, and duration of working in primary 
healthcare services (p>0.05). It was found that the level of cultural 
competence of those working for less than 10 years was higher than 
those working for 10 years and more (p<0.05). It was found that mean 
scores of PHCP-CCS were not associated with factors such as speaking a 
foreign language, having a living-working-studying experience abroad, 
having been abroad for business or touristic purposes for a short period 
of time, the presence of and close interaction with foreign friends-
partners-relatives-neighbors from different cultures in their private 
life, and the satisfaction of providing services for migrants and asylum 
seekers (p>0.05). It was found that the mean score of PHCP-CCS in those 
having frequent and very frequent interactions with foreign friends or 
neighbors from different cultures was higher than those having no or 
rare interaction with individuals from different cultures (p<0.05). The 
rate of those encountering individuals/families from different cultures 
in healthcare services “frequently and very frequently” was found to 
be higher than those encountering these individuals “never and rarely” 
(p<0.05).

It was found that the mean scores of NCCS in the secondary health 
services were not related to age, gender, the year of work in the 
profession, the period of work in education and secondary health care 
(p>0.05). Moreover, it was found that the mean scores of NCSS were 
not associated with factors such as speaking a foreign language, having 
living-working-studying experience abroad, having been abroad for 
business or touristic purposes for a short period of time, the frequency 
of interaction with foreign friends or neighbors from different cultures 
in private life, and the frequency of encountering individuals/families 
from different cultures in healthcare services (p>0.05). However, a 
significant difference was found between the level of satisfaction in 
providing services for migrants and asylum seekers and the mean of 
NCCS. It has been found that the mean of NCSS of those stating, “I am 
satisfied/very satisfied” about providing care for migrants and asylum 
seekers was higher than those who were “not satisfied at all/were not 
satisfied” (p<0.05). 

Factors related to the mean of PHCP-CCS were analyzed using 
logistic regression analysis. It was found that the mean of PHCP-

CCS was increased by shorter working hours in primary care 0.81 
times, by having been abroad for business or touristic purposes 
for a short period of time 0.14 times, and frequently and very 
frequently encountering individuals/families from different cultures 
in healthcare services 0.14 times (p<0.05; Table 2). It was also 
found that the mean of PHCP-CCS of those stating that they “were 
not satisfied at all/were not satisfied” on the level of satisfaction in 
providing care for migrants and asylum seekers was decreased 0.15 
times (p<0.05, Table 2). 

It was found in logistic regression analysis that the mean of NCCS in 
secondary healthcare institution was not related to demographic 
factors (p>0.05). It was also found that the cultural competence of those 
stating that they “were not satisfied at all/were not very satisfied” on the 
level of satisfaction in providing care for migrants and asylum seekers 
was decreased 0.53 times (p<0.05). In addition, it was also found that 
being satisfied with providing care for migrants and asylum seekers was 
significant with the mean of NCCS (p<0.05, Table 3).

DISCUSSION

Comparing the Level of Cultural Competence in PHCP and SHCN 

It was concluded in this study that the level of cultural competence 
in PHCP and SHCN was at medium level and that there was not any 
difference between the level of cultural competence in PHCP and 
SHCN. In three similar studies, it was found that the level of cultural 
competence in nurses was at medium level.18,19 In a study conducted by 
Gözüm et al.15 at a hospital in Turkey, it was observed that the level of 
cultural competence in nurses was higher than the level found in this 
study. In a study conducted in primary healthcare services in Turkey, 
it was found that the level of healthcare professionals was at medium 
level and that it was in consistency with the results obtained in this 
study.16 The fact that the level of cultural competence in healthcare 
professionals was found to be lower than the level found in the 
aforementioned study conducted in Turkey15 is believed to be caused by 
factors such as intense migration to Adıyaman only from Syria and the 
fact that healthcare professionals encounter a certain migrant group in 
healthcare services. 

Comparing the Cultural Experiences in PHCP and SHCN 

The rate of those frequently encountering individuals/families from 
different cultures was 24.1% in primary healthcare, and 37.6% in 
secondary healthcare in this study. A significant difference was found 
between these two groups. In two different studies conducted in 
secondary healthcare in Korea, the frequency of encountering patients 
from different cultures was found to be 81.6% and 94.3%.20,21 It was 
found that 73.5% of nurses in secondary healthcare provided services 
for patients from different cultures in Thailand22 and that the majority 
of nurses (91%) provided care for patients from different cultures in 
Taiwan.23 In studies conducted in primary and secondary healthcare 
in Turkey, it was observed that the frequency of providing services for 
individuals from different cultures in nurses varied between 71% and 
94%.14,24,25 The fact that PHCP in this study encountered individuals from 
different cultural history than SHCN may be explained by the presence 
of migrant health centers and refugee camps in the region where the 
study was conducted. Since basic healthcare services are provided in 
migrant health centers and camps, PHCP encounter refugees less in 
healthcare services. 
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It was found in this study that the rate of PHCP who did not have 
any experience in terms of providing services for migrants/asylum 
seekers was higher than that of the rate of SHCN. Moreover, the level 
of dissatisfaction in SHCN was found to be higher compared to PHCP. 
In a study, it was concluded that the level of satisfaction in providing 

care for different individuals from their own culture in healthcare 
professionals was higher and that having sufficient information on 
different cultures increased the level of satisfaction.26 In another study, 
it was observed that 19.4% of nurses were satisfied with providing 
care for foreign patients and that 32.5% of them were willing to do 

Table 1. Comparison of demographic characteristics and cultural experiences of PHCP and SHCN

Demographic characteristics and cultural experiences PHCP (n=87) SHCN (n=348) Analysis

Age, years n % n % χχ2 p

<35 45 51.7 213 61.2 2.593
0.107

≥35 42 48.3 135 38.8

Age (mean ± SD) 33.22 7.881 33.11 7.643 0.994*** 0.321

Gender

Female 80 92.0 292 83.9 3.638
0.056

Male 7 8.0 56 16.1

Total working period in professional

<10 years 34 39.1 169 48.6 2.515
0.113

≥10 years 53 60.9 179 51.4

Education level

High school and associate degree 35 40.2 122 35.1 1.121
0.571

Undergraduate and graduate 52 59.8 226 64.9

Working period in primary and secondary health care

<10 years 47 54.0 221 63.5 2.646
0.104

≥10 years 40 46.0 127 36.5

Speaking a foreign language

No 54 62.1 182 52.3 2.677
0.102

Yes 33 37.9 166 47.7

Living-working-education experience in abroad

No 85 97.7 332 95.4
…….**** 0.547

Yes 2 2.3 16 4.6

Traveling abroad for business or touristic purposes for a short period of time

No 66 75.9 284 81.6 1.462
0.227

Yes 21 24.1 64 18.4

Having friends, spouses, relatives and neighbors from different cultures in private life

No 57 65.5 233 67.0 0.065
0.799

Yes 30 34.5 115 33.0

Frequency of interaction with friends or neighbors from different cultures in private life

No-rarely 73 83.9 291 83.6 0.004
0.948

Often-very often 14 16.1 57 16.4

Frequency encountering individuals/families from different cultures in healthcare services

No-rarely 66 75.9 217 62.4 5.585
0.018*

Often-very often 21 24.1 131 37.6

Satisfaction of providing services for immigrants/asylum seekers

I have no experience 45 51.7 83 23.9 27.225

0.000**

I am not satisfied at all- I am not satisfied 26 29.9 164 47.1

I am satisfied-I am very satisfied 6 6.9 23 6.6

It does not matter to me 10 11.5 78 22.4

p<0.05*, p<0 .001**,  t-test***, Fisher’s exact test****.
PHCP: primary health care professionals, SHCN: secondary health care nurses, SD: standard deviation, n: number.
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so.27 In a study conducted in Turkey, it was found that the majority of 
nurses (83.6%) did not face any problems due to cultural and religious 
values while providing care for patients.28 In a study, 69.4% of nurses 
working at a hospital in the western part of Turkey and 74.2% of 
nurses working at a hospital in the eastern part of Turkey stated that 
cultural background of patients was important in terms of providing 
nursing services.29 The fact that the level of dissatisfaction in providing 
care for individuals from different cultures was found to be higher 
in secondary healthcare than in primary healthcare may have been 
caused by the frequent encounters of SHCN with refugees and asylum 
seekers from Syria. 

The Relationship of Demographic Characteristics and Cultural 
Experiences in PHCP and SHCN with the Level of Cultural Competence

When the relationship between demographic characteristics of PHCP 
and their cultural competence was analyzed, it was observed that shorter 

working hours in primary healthcare increased cultural competence. 
On the contrary, in a study conducted in Taiwan,27 it was found that 
working hours of nurses at hospitals was not associated with the level 
of cultural competence. The fact that the level of cultural competence 
decreased in the present study as working hours increased in primary 
healthcare may have been caused by longer encounters of healthcare 
professionals with refugees only from Syria. 

It was concluded that PHCP frequently encountering individuals/
families from different cultures in healthcare services increased 
their cultural competence, and this was found to be suitable with 
two studies conducted in Turkey.15,16 Similarly, in a study conducted 
in Taiwan, it was concluded that the most important indicator of 
the level of cultural competence was the frequency of providing 
care for different cultures and that cultural competence of those 
frequently providing care for these individuals increased.23 On the 
contrary, in a study conducted in primary healthcare services in 

Table 2. Logistic regression analysis: factors that may be associated with PHCP-CCS score mean (n=87)

ββ SE p OR
95% CI

Lower Upper

Age, years 0.18 0.01 0.067 1.19 0.99 1.45

Gender

Male: 1

Female: 0
1.94 1.51 0.200 6.92 0.36 133.39

Working period in profession 0.10 0.13 0.420 1.11 0.87 1.41

Education level

High school and associate degree: 0

Undergraduate and graduate: 1
0.57 0.60 0.340 1.77 0.55 5.71

Working time in primary health care -0.21 0.11 0.047 0.81 0.66 0.99

Speaking a foreign language 

Yes: 0

No: 1

-0.17 0.64 0.787 0.84 0.24 2.93

Traveling abroad for business or touristic purposes for a short period of time
Yes: 0
No: 1 -2.00 0.81 0.013* 0.14 0.03 0.65

Having friends, spouses, relatives and neighbors from different cultures in 
private life

Yes: 0

No: 1
-0.18 0.70 0.800 0.84 0.21 3.32

Frequency of interaction with friends or neighbors from different cultures in 
private life 
Often-very often: 0
No-rarely: 1

-1.11 1.11 0.318 0.33 0.04 2.92

Frequency encountering individuals/families from different cultures in 
healthcare services

Often-very often: 0

No-rarely: 1
-2.01 0.86 0.020* 0.14 0.03 0.73

Satisfaction of providing services for immigrants/asylum seekers 
I am satisfied-I am very satisfied- It does not matter to me: 0
I am not satisfied at all- I am not  satisfied: 1
I have no experience: 2

-1.87
0.46

0.94
0.62

0.133
0.046*
0.459

0.15
0.63

0.02
0.19

0.97
2.13

Constant -6.06 3.23 0.061 0.00

p<0.05*

PHCP-CCS: Primary Health Care Professionals’ Cultural Competency Scale, SE: standard error, OR: odds ratio, CI: confidence interval, n: number.
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Portugal, the level of cultural competence was found to be higher in 
healthcare professionals with less interaction with migrants than in 
those with frequent interactions.30 The fact that frequent encounters 
with individuals from different cultures in healthcare delivery has a 
positive impact on the level of cultural competence is an expected 
result of the present study. 

It was concluded that having been abroad for business or touristic 
purposes for a short period of time increased cultural competence 
of PHCP and that this was in consistency with the results of studies 
conducted in Japan and South Korea.16,31 On the contrary, in another 
study conducted in South Korea, the experience of having been abroad 
was not related to the cultural competence of nurses.20 The fact 
that the level of cultural competence in this study is higher in PHCP 

having been abroad may be explained by the fact that interacting with 
individuals from different cultures has a positive impact on cultural 
competence. 

The level of cultural competence increased in PHCP as the level 
of satisfaction in providing care for migrants and asylum seekers 
increased and this was found to be suitable with the study conducted 
by Gözüm et al.16 It was found that the level of cultural competence in 
SHCN being satisfied or very satisfied for refugees and asylum seekers 
increased (p<0.05), and that this was suitable with two different studies 
conducted in Thailand and Turkey.16,22 On the contrary, in a study with 
nursing students in Saudi Arabia, it was concluded that there was not 
any difference between choosing to provide care for patients from 
different cultures and the level of cultural competence.32 The fact that 

Table 3. Logistic regression analysis: factors that may be associated with NCCS score mean (n=348)

ββ SE   p OR
95 % CI

Lower Upper

Age, years 0.05 0.04 0.152 1.05 0.98 1.13

Gender

Male: 1

Female: 0
-0.40 0.32 0.211 0.67 0.36 1.26

Working period in profession -0.21 0.04 0.587 0.98 0.91 1.06

Education level

High school and associate degree: 0

Undergraduate and graduate: 1
0.31 0.26 0.227 1.37 0.82 2.28

Working period in secondary health care institution -0.05 0.03 0.132 0.95 0.90 1.01

Speaking a foreign language 

Yes: 0

No: 1
0.33 0.23 0.154 1.39 0.88 2.20

Traveling abroad for business or touristic purposes for a short period of time
Yes: 0
No: 1 -0.01 0.62 0.984 0.99 0.29 3.34

Having living-working-studying experience abroad

Yes: 0

No: 1
0.37 0.34 0.281 1.44 0.74 2.82

The presence of friends, spouses, relatives, neighbors from different cultures 
in your private life
Yes: 0
No: 1

0.44 0.28 0.079 1.55 0.90 2.66

Frequency of interaction with friends or neighbors from different 
cultures

Often-very often: 0

No-rarely: 1
-0.06 0.36 0.877 0.95 0.47 1.92

Frequency encountering individuals/families from different cultures in 
healthcare services
Often-very often: 0
No-rarely: 1

0.21 0.25 0.396 1.24 0.76 2.02

Satisfaction of providing services for immigrants/asylum seekers 

I am satisfied-I am very satisfied-It does not matter to me: 0

I am not satisfied at all- I am not satisfied: 1

I have no experience: 2

-0.63

-0.50

0.28

0.29

0.046*

0.023*

0.084

0.53

0.61

0.31

0.35

0.92

1.07

Constant -1.72 1.14 .133 0.18

p<0.05*

NCCS: Nurse Cultural Competence Scale, SE: standard error, OR: odds ratio, CI: confidence interval, n: number.



Cyprus J Med Sci 2022;7(2):409-417

416

Savaş and Tuzcu. Cultural Competence of Healthcare Professionals in Primary and Secondary Healthcare

the level of competence is high in PHCP and SHCN being satisfied with 
providing care for individuals from different cultures is an expected 
result of the present study.

In this study, the level of cultural competence in PHCP and SHCN 
in a region of intense migration was found to be at medium level. 
The level of cultural competence in PHCP increased by factors 
such as shorter working hours in primary healthcare, having been 
abroad for business or touristic purposes, frequent encounters with 
individuals/families from different cultures in healthcare services, 
the level of satisfaction in terms of providing care for migrants and 
asylum seekers. The level of cultural competence of SHCN increased 
by the level of satisfaction in providing care for migrants and 
refugees. It might be beneficial to brief healthcare workers during 
undergraduate study and in-service training on different cultures 
and to encourage them to meet people from different cultures in 
order to increase their cultural competence. Moreover, conducting 
qualitative studies that can explain the causes of decreases in the 
level of cultural competence due to longer working years in the 
profession is of the utmost importance. 

Limitations of the Study

The present study has two limitations. The first one is that healthcare 
professionals in Adıyaman frequently encounter refugees only from 
Syria. The second one is that data are collected from healthcare 
professionals in a city center in the southeastern part of Turkey and 
that results obtained in the present study could not be adapted to the 
entire country.

CONCLUSION

In this study, the level of cultural competence in PHCP and SHCN 
in a region of intense migration was found to be at medium level. 
The level of cultural competence in PHCP increased by factors 
such as shorter working hours in primary healthcare, having been 
abroad for business or touristic purposes, frequent encounters with 
individuals/families from different cultures in healthcare services, 
the level of satisfaction in terms of providing care for migrants and 
asylum seekers. The level of cultural competence of SHCN increased 
by the level of satisfaction in providing care for migrants and 
refugees. It might be beneficial to brief healthcare workers during 
undergraduate study and in-service training on different cultures 
and to encourage them to meet people from different cultures in 
order to increase their cultural competence. Moreover, conducting 
qualitative studies that can explain the causes of decreases in the 
level of cultural competence due to longer working years in the 
profession is of the utmost importance. 

MAIN POINTS

•	 Cultural competence is an important component in providing 
culturally sensitive and effective care in healthcare services, reducing 
inequalities and improving health outcomes.

•	 Determining the cultural competence levels of healthcare 
professionals employed at health institutions is important in terms 
of planning interventional work. 

•	 The findings of this study present the factors that are related to 
the cultural competence of healthcare professionals employed at 
primary and secondary health institutions. 
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INTRODUCTION

The tooth and its supporting structures can be affected by different types 

of traumatic injuries. A thorough diagnostic procedure plays an essential 

role in avoiding the risks of overlooking or misinterpreting concomitant 

injuries, and preventing any subsequent healing complications.1,2 The 

management of simple dental traumas can be treated by fillings with/

without root canal treatment. However, complicated dental injuries, 

including fractures and luxation of the tooth, may require endodontic, 

surgical, orthodontic, and/or prosthodontic combination treatment.3 

In addition, complicated trauma requires long-term follow-up (up to 5 

years).4 The aim of this case report is to present in detail the successful 

management and outcome of multiple traumatized anterior teeth with 

a 4-year follow-up.

CASE PRESENTATION 

A 21-year-old male was admitted to our clinic 3 hours after he suffered 
fractures of the upper anterior teeth. The patient presented with 
lacerated and swollen lips. He stated that he had attended a local 
hospital where he had received emergency treatment. His medical 
history was unremarkable for metabolic or neurological disorders.

Intraoral examination revealed the presence of luxation injuries and 
crown fractures of the maxillary central incisors (#11, #21) and the left 
lateral incisor (#22) as well as gingival lacerations and bleeding (Figure 
1). In addition to enamel fracture, tooth #11 was displaced in the 
palatal direction. Tooth #21 appeared to be intruded by about 5 mm 
and had an enamel-dentin fracture without exposing the pulp, while 
tooth #22 had a complicated crown fracture without any displacement. 

Received: 17.04.2020
Accepted: 02.06.2020

Traumatic dental injuries are recognized as a public dental health problem worldwide and they manifest with a number of different types. 
They may occur alone or in a variety of combinations where both a fracture and a luxation injury affect the same tooth. A thorough diagnostic 
procedure plays an essential role in avoiding the risks of overlooking or misinterpreting concomitant injuries and preventing any subsequent 
healing complications. This case report discussed the management of traumatized anterior teeth. It clearly indicates how the correct diagnosis 
and appropriate treatment of combined dental injuries associated with multiple teeth, guided by the current evidence-based recommendations, 
can be successful. The establishment of continuous updates of knowledge among dental practitioners can maximize the chances of success in 
the management of traumatic dental injuries. The present case report can serve this purpose.
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Clinical examination showed no mobility in teeth #11 and #21 but 
slightly increased mobility in tooth #22 in response to lateral finger 
pressure. Teeth #11, #21 and #22 exhibited a positive response to 
percussion and palpation sensibility tests. Among these teeth, only 
#22 responded to cold tests and an electric pulp test. The diagnosis 
was confirmed via radiographic examination (Figure 2). No fractures 
were found in the jaws, alveolar bones, or teeth roots near the injured 
area. The periodontal ligament space was enlarged in the apical area 
of #11. The cement-enamel junction of #21 appeared to be located 
more apically than #22. A final diagnosis was made as lateral luxation 
with enamel fracture of tooth #11, intrusion with an uncomplicated 
crown fracture of tooth #21, and subluxation with a complicated crown 
fracture of tooth #22. 

The patient’s confirmation regarding the treatment procedures was 
obtained and the management was started by cleaning the area with 
a physiological saline solution in order to obtain better visualization. 
Local anesthesia was administered and a firm digital pressure was 

applied to the laterally luxated tooth #11, aiming to reposition it into 
its correct location. The immediate surgical repositioning of tooth #21 
was performed by gently pulling it down with forceps into its original 
socket (Figure 3). Following this, a flexible splint was used to fix the 
traumatic teeth. This splint was applied from tooth #13 to tooth #23 
using orthodontic wire and flowable composite resin (Figure 4). In the 
same session, the endodontic treatment of tooth #22 was started under 
rubber dam isolation. The process was carried out using the ProTaper 
Universal rotary system with different irrigation solutions. Then, the root 
canal of the tooth was dressed with calcium hydroxide. The patient was 
warned to only ingest soft food for 1 week and oral hygiene instructions 
were given. An antibiotic was prescribed for 5 days and chlorhexidine 
rinses for 2 weeks. 

The early follow-up intervals were on the third and seventh days to 
check the healing of the wound surfaces and the stability of the splint. 
10 days after the trauma, the root canal of tooth #22 was obturated 
using AH Plus sealer and gutta-percha. The endodontic treatment 

Figure 1. Clinical presentation of the injured teeth, front view and occlusal view.

Figure 2. Radiographic images of the injured teeth. OPG X-ray and periapical radiographs.

OPG: orthopantomagram
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for teeth #11 and #21 was initiated and calcium hydroxide dressing 
was applied for 4 weeks. The splint was removed during the following 
visit (4 weeks after injury) and the teeth were examined clinically and 
radiographically. No abnormal mobility and no pain on percussion or 
palpation were detected in the teeth. Thirty-three days post-injury, the 
endodontic treatment of teeth #11 and #21 was completed (Figure 5). 
Then, the fractured teeth were restored with composite resin to satisfy 
the esthetic and functional demands of the patient (Figure 6). 

The patient was advised to attend follow-up visits at 4-, 6- and 12-month 
intervals. However, the patient visited another dental clinic 4 years after 

the trauma and a cone-beam computed tomography with periapical 
radiographs was taken. The clinical and radiographic examinations 
revealed good healing with the absence of any abnormalities (Figure 
7). Informed consent was obtained from the patient who participated 
in this study.

DISCUSSION

The outcome of traumatic dental injuries is related to the time of 
treatment after trauma, the injury type, and the quality of treatment. 
It is important to consider that dental trauma complications such as 
root resorption and tooth necrosis can occur several months or even 
years after the injury.5 Lacerations of the lips caused by trauma lead 
to an increased risk of becoming infected with microorganisms.6 Thus, 
the lacerated lip was disinfected and the wound was sutured with a 
prophylactic broad-spectrum antibiotic treatment.

An intrusion injury, in which the periodontal ligament, root surface, 
and surrounding bone are severely damaged, is different compared 
to other luxation traumas. The survival of this type of trauma may be 
doubtful and there is a high probability of external root resorption.7 In 
our case, tooth #21 was repositioned surgically and fixed with a flexible 
splint for 4 weeks. 

One of the major complications after dental trauma is root resorption. 
Due to the slow progress of resorptions, traumatic teeth should be 
followed up after treatment for a long period (up to 5 years).7 Factors 
such as necrosis of the pulp caused by trauma or the presence of 
bacteria inside the root canal may result from inflammatory resorption 
which can be controlled or prevented by effective root canal treatment.8 
Replacement resorption (ankylosis) occurs due to prolonged or 
inappropriate management of traumatic injury.9 Previous studies 
have shown that the prevalence of the root resorption in avulsed or 
replanted teeth varied between 57% and 80% and, in intrusion trauma, 

Figure 3. Clinical image of the teeth #21 during surgical pulling 
down with forceps.

Figure 4. Flexible splint was used to fix the traumatic teeth with a control radiograph after fixing.
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it was between 38%–66%.10,11 External root resorption is a pathologic 
process which occurs due to several factors including trauma, infection, 
orthodontic tooth movement or pressure, and it leads to inflammatory 
reaction and destruction of the protective barrier on the root surface. 
External root resorption after dental trauma is a high-risk complication 
and its treatment is unpredictable and often ineffective.12

In addition to surgical and orthodontic treatments, endodontic 
treatment is highly effective in the management of traumatic dental 
injuries. Endodontic treatment plays no role in treating teeth where 
external or replacement resorptions are seen, but it is effective in 
preventing the inflammatory resorption and maintaining the tooth for a 
longer time. Calcium hydroxide is considered the treatment of choice in 
the prevention of inflammatory root resorption due to its antibacterial 
effects and alkaline pH properties.13

MAIN POINTS

•	 Traumatic dental injuries are recognized as a public dental health 
problem worldwide.

•	 An appropriate clinical and radiological diagnosis plays a significant 
role in the management of dental trauma.

•	 Regular updates regarding knowledge in dental traumatology is 
required.

ETHICS

Informed Consent: Informed consent was obtained from the patient 
who participated in this study.

Figure 5. Post-obturation radiograph of teeth #11, #21 and #22.

Figure 6. Clinical image immediately after endodontic treatment 
and restoration procedures.

Figure 7. Four-year follow-up with clinical images, periapical 
radiograph, and CBCT images of teeth #11, #21, #22, respectively, 
showed complete healing of periapical bone without evidence of 
periradicular pathology or cervical resorption.

CBCT: cone-beam computed tomography
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INTRODUCTION

Cutaneous horns are protrusions from the skin consisting of cornified 
material, which can be straight or curved, and lacking a bony core.1 

Trichilemmal horn is a rare benign follicular lesion with trichilemmal 
differentiation.2 It is usually seen on photo-exposed areas of elderly 
individuals with fair skin.3

CASE PRESENTATION

A 73-year-old female with vitiligo presented with an asymptomatic 
protruding, rapidly growing lesion over the left zygoma. It had been 
present for 5 months. It was a cutaneous horn measuring 10x5 cm 
(Figure 1). There was no evidence of cervical lymphadenopathy. 
Dermatological examination revealed hypopigmented patches in a 
non-dermatomal pattern. Systemic examination was within normal 
limits. The lesion was excised totally.  Histopathology revealed mild 
acanthosis and hyperkeratosis. The dermis showed a proliferation of 
epithelial cells having abundant eosinophilic cytoplasm and vesicular 
nuclei exhibiting abrupt keratinisation without a granular layer. The 
base of the lesion showed palisading of the basal layer and trichilemmal 
keratinisation (Figure 2). A diagnosis of trichilemmal horn was made.

Received: 03.04.2020
Accepted: 18.19.2020

A trichilemmal horn is a rare benign follicular lesion with trichilemmal differentiation. This is a case report of a 73-year-old female who 
presented with a large growing cutaneous horn over her left zygoma. The histopathology of the excised lesion revealed a trichilemmal horn. 
Various theories have been formulated to explain this condition. A diagnosis of a trichilemmal horn should be considered when a cutaneous 
horn shows trichilemmal keratinisation in the absence of dermal inflammation.

Keywords: Trichilemmal horn, keratosis, keratinisation, acanthosis, follicular tumour
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Figure 1. Trichilemmal horn over the left zygoma.
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DISCUSSION

The follicular tumour was first described by Headington in 1976 as 
trichilemmal keratosis and the term trichilemmal horn was coined 
by Brownstein in 1979. Trichilemmal horn presents as an exophytic 
keratotic lesion usually between 1 and 2 cm in diameter, mostly on the 
head or extremities in elderly patients. Histologically, the lesion shows 
a squamous cell epithelium composed of a row of palisading cuboidal 
cells. There is abrupt keratinisation of the epithelium without a granular 
cell layer forming a dense eosinophilic keratin.2 Cutaneous horns may 
be associated with keratosis, verruca, trichilemma, Bowen’s disease, 
epidermoid carcinoma, malignant melanoma or basal cell carcinoma.4  
Skin malignancies also have association with Xeroderma Pigmentosum. 
The reported case had no history of excessive sun exposure. There was 
no evidence of malignancy in the sections obtained from the base of 
the lesion.

Various theories have been put forth to explain the pathogenesis of 
trichilemmal keratosis. It is considered to originate from the outer root 
sheath of the hair follicles. CD 34 is a specific marker for the external 
root sheath epithelium of hair follicles and tumours derived from or 
differentiated towards this type of epithelium. Positive CD 34 immuno-
staining has been seen in cases of trichilemmal keratosis.5 It is postulated 
that Human Papilloma Virus (HPV) may be involved in the pathogenesis 
of this tumour because intra-nuclear inclusion bodies, morphologically 
similar to HPV, have been identified in electron microscopy studies.6 The 
relationship between the development of trichilemmal keratosis and 
trichilemmal cyst has also been cited.5 The lesion may also represent a 
phenotypic change of the epidermal keratinocytes.7 

MAIN POINTS

•	 The reported case gives details regarding a rare lesion of a large 
trichilemmal horn. 

•	 Complete excision of the base of the lesion is essential to establish 
a diagnosis. 

•	 The diagnosis of a trichilemmal horn should be considered when a 
cutaneous horn shows trichilemmal keratinisation in the absence of 
dermal inflammation.
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Figure 2. Photomicrograph showing, A) sheets of epithelial 
cells with palisading of basal cell layers (Arrow) (H&E, x100), 
B) Trichilemmal cells showing keratinisation without granular 
layer (H&E, x400).

H&E: Hematoxylin and eosin stain
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INTRODUCTION

Dentigerous cysts (DCs) are the most frequent type of developmental 
jaw cysts and the second most frequent type of odontogenic cysts after 
radicular cysts.1 They occur due to fluid accumulation among the reduced 
enamel epithelium and enamel surface of an impacted tooth,1,2 and are 
form as a result of the follicle separation from around the crown of the 
impacted tooth.1,3 They can occur in a wide range of age groups, mostly 
in men,1,4 and most frequently involve the mandibular third molars, 
maxillary canine and the maxillary third molars, respectively.5,6 DCs are 
usually asymptomatic and are discovered incidentally during routine 
radiographic examination. Therefore, they can reach a massive size 
before they are diagnosed. In some cases, cysts can become infected 
and patients refer with pain or swelling like symptoms. The considered 

definitive treatment of the DCs is the enucleation of the lesion and the 
extraction of the accompanying tooth.7 In some cases, decompression 
or marsupialization may be required depending on the location and the 
size of the cyst, the age of the patient, the dentition and the involvement 
of vital structures.7,8 The purpose of the current report is to present the 
case of the treatment of a giant infected dentigerous cyst associated 
with the maxillary third molar. 

CASE PRESENTATION

A 71-year-old man referred to our oral and maxillofacial surgery 
department with a painful swelling in the left maxillary posterior 
site. Intraoral examination revealed a soft, diffused, cyst like swelling 
in the gingivobuccal sulcus. A panoramic radiography showed a 
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Dentigerous cysts are the most frequent type of developmental cysts of the jaw and the second most frequent type of odontogenic cysts after 
radicular cysts. Dentigerous cysts are usually asymptomatic and discovered incidentally during routine radiographic examination. Therefore, 
they can grow to a massive size before they are diagnosed. In some cases, cysts can become infected and patients refer with pain or swelling like 
symptoms. The considered definitive treatment for dentigerous cysts is the enucleation of the cyst and the extraction of the associated tooth. 
The purpose of the current report is to present the treatment of a large infected dentigerous cyst associated with the maxillary third molar. A 
71-year-old man referred to our oral and maxillofacial surgery department with a painful swelling in the left maxillary posterior site. Intraoral 
examination revealed a soft, diffused, cyst like swelling in the gingivobuccal sulcus. Panoramic radiography showed a relatively large, unilateral 
radiolucency extending from the left canine tooth to the left tuberosity area enveloping the impacted third molar. Cone beam computerized 
tomography showed a cystic lesion measuring 35 mm horizontally, 27 mm vertically and 30 mm sagittally with the palatal and buccal cortical 
bone expanded and destructed. The cyst was totally enucleated together with the impacted third molar and the patient recovered without 
complication.
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relatively large, unilateral radiolucency extending from the left 
canine tooth to the left tuberosity area enveloping the impacted third 
molar (Figure 1). The roots of the first premolar and second molar 
teeth were also involved. A fine needle aspiration was performed and 
yellow pus fluid was obtained. Cone beam computerized tomography 
(CBCT) showed a cystic lesion measuring 35 mm horizontally, 27 
mm vertically and 30 mm sagittally with the palatal and buccal 
cortical bone expanded and destructed (Figure 2). The inferior wall 
of the maxillary sinus was not invaded but displaced superiorly. 
The patient gave informed consent for surgery and photographs. 
The full thickness mucoperiosteal flap was raised under general 
anesthesia. Since the buccal bone was totally perforated, the cyst 
was easily detected (Figure 3), and totally enucleated together with 
the impacted third molar (Figure 4). The left maxillary first premolar 
and second molar teeth were also extracted as they were devital and 
had no bony support. Microscopic evaluation revealed hyperplastic 
non-keratinized, stratified squamous epithelium. According to 
radiographic, clinical and histopathological findings, the lesion 
was diagnosed as an infected dentigerous cyst related with the 
impacted maxillary third molar tooth. The patient recovered without 
complication and remained under follow-up for 12 months. No 
complaints or complications were observed.

DISCUSSION

Dentigerous cysts account for approximately 14%–20% of all epithelium-
lined cysts of the jaws.1,9 Although dentigerous cysts can be observed in 
patients across a wide range of ages, they are detected most commonly 
in patients between 10 and 30 years of age with a slight male majority.10 
In the present case, the patient was a 71-year- old white man. A 
dentigerous cyst encircled the crown of an unerupted/impacted tooth 
by its follicle expansion, and was attached to its neck. It is important 
that this description be applied with certainty and that the diagnosis of 
dentigerous cyst is not made uncritically on radiologic findings alone, 
otherwise other odontogenic cyst and tumors, such as odontogenic 
keratocyst (OKC) or unilocular ameloblastoma involving neighboring 
impacted teeth, can be misdiagnosed as dentigerous cysts.2,11 In a 

previous study,12 the authors reported on 2646 pericoronal lesions 
which were mostly follicular tissue (67%) with no evidence of pathology. 
Of the remaining cases, many were dentigerous cysts (752), and.79 of 
these showed mucous metaplasia in the epithelial linings. Among the 
other pathological lesions in this sample were Odontogenic keratocysts 
(71), odontomas (19), ameloblastomas (13), calcifying odontogenic cysts 
(6), carcinomas (6), calcifying epithelial odontogenic tumors (4) and 
odontogenic myxoma (1).

Generally, DCs are detected during routine radiologic examination. 
However, in some cases, they may be found because of secondary 
infections.5 Such infections may occur in a dentigerous cyst which 
is associated with a partially impacted tooth or by spreading from a 
periodontal or periapical lesion that effects the neighboring tooth as 
reported in the current case. Although the patient presented in this 
report had symptoms of infection, discovery of the cyst was late in 
the course of the development of the lesion as it grew to a large size, 
causing expansion and erosion on the buccal and palatal bone. The 
lesion could be clearly detected on panoramic radiograph. However, 
CBCT is more valuable in cases of large cystic lesions which damage the 
adjacent bony structures as observed in our patient. Furthermore, CBCT 
was useful for surgical planning. 

The DC may be seen unilocular or multilocular, with well-defined 
radiolucency, enveloping the crown of the unerupted tooth on the 
radiograph.13 The radiolucency appears in the cervix of the associated 
tooth. DCs seem to have more effect than other jaw cysts in causing root 
resorption of the adjacent teeth as presented in our case. In a previous 
study,14 the authors reported that the dentigerous cyst’s ability to cause 
root resorption may be due to its origin from the dental follicle and the 
potency of the latter to resorb the deciduous predecessor roots of the 
teeth whose crowns they surround.

The treatment approaches for dentigerous cysts are based on the age 
of the patient, the cyst size and site, the relationship of the anatomical 
structures with the cyst, and the potency for eruption into the occlusion 
of the unerupted tooth involved.5,15 Usually, if the lesion is small, 

Figure 1. Panoramic radiograph of the lesion.
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enucleation together with the extraction of the associated tooth is 
the standard treatment for dentigerous cysts to prevent recurrence.1,11 
However, extensive cysts require marsupialization or decompression to 
decrease the size of the lesion before enucleation.7 Although the lesion 
in the present case was relatively large, it was not involved with vital 
structures. Moreover, considering the disadvantages of decompression, 
such as discomfort for the patient due to the decompression stent, 
difficult oral hygiene care in the decompression or marsupialization area, 

especially when the dentigerous cyst is in the posterior area, and poor 
patient cooperation during a prolonged healing time, the immediate 
enucleation procedure was preferred. Some authors recommend 
immediate bone grafting following the enucleation procedure to fill 
the residual cavity.16 However, in the present case, a grafting procedure 
was not preferred since the cyst was infected and there was no residual 
cavity left due to buccal and palatal bone destruction.

In conclusion, an early diagnosis and proper treatment planning for 
such cases is important to avoid further complications.

MAIN POINTS

•	 Dentigerous cysts can grow to a massive size before they are 
diagnosed.

•	 Dentigerous cysts can become infected and may cause pain or 
swelling like symptoms.

•	 The considered definitive treatment of dentigerous cysts is the 
enucleation of the cyst and the extraction of the associated tooth.
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Figure 2. CBCT images of the lesion.

CBCT: Cone beam computed tomography

Figure 3. Intraoperative view of the cystic lesion.

Figure 4. Enucleated cystic lesion.
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