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Abstract
Aim: Coronavirus disease 2019 (COVID-19) cases and the number of 

deaths linked to this disease have been increasing day by day, turning 
into a global health problem. Healthcare workers play a key role in the 
fight against COVID-19. It is aimed to determine the level of knowledge, 
attitude and behavior of Turkish healthcare workers towards COVID-19.

Material and methods: This cross-sectional study was carried out 
with healthcare workers working in two state hospitals in Ankara and 
Bingol, Turkey. The participation rate in the survey was 76%, and the 
survey was completed by 836 healthcare workers.

Results: 56.3% of the participants are women, 64.9% are married 
and 44.9% are nurses. It was found that 85% of the healthcare workers 
had a medium level of knowledge, 87% had a high level of attitude and 
89% had a high level of behavior. In addition, a significant difference was 
found in the knowledge level of healthcare workers according to monthly 
income level and profession, and their behaviors by age (p<0.05).

Conclusion: There is a significant positive correlation between 
knowledge, attitude and behavior towards COVID-19. Healthcare workers' 
training curricula and in-service training should provide information 
that will improve their knowledge, attitudes and behaviour towards 
COVID-19.
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Introduction
Pandemic is a common name given to outbreaks that 

spread and affect a very wide area in more than one country 
or continent around the world. In general terms, three criteria 
are required for a disease to be named as a pandemic. These 
criteria are that it is a new virus; it can easily be passed on 
to humans and can be easily and continuously transmitted 
from person to person [1,2].

Following the reporting of cases of pneumonia, whose 
etiology was unknown, in Wuhan, China in December 2019, 
a new type of coronavirus that had not previously been seen 
in humans was identified by the World Health Organization 
(WHO). Although the majority of cases were in China, it 
was also seen in individuals who traveled to China in Japan, 
Hong Kong, Taiwan, South Korea, Thailand, USA, Vietnam 
and Singapore. Its spread in society and its appearance 
among healthcare workers is important evidence of human-
to-human transition. On 11 March 2020, COVID-19 was 
declared a pandemic by the WHO [3,4].

COVID-19 poses a serious public health threat. Older 

adults and people with pre-existing medical conditions 
such as diabetes, hypertension, heart disease, chronic lung 
disease, and obesity are at higher risk of complications 
and serious illness [5]. The most common symptoms of 
COVID-19 are fever, tiredness, shortness of breath, and dry 
cough. Some patients may experience pain and tingling, 
nasal congestion, runny nose, sore throat or diarrhea [6]. 
Symptoms usually begin a few days after a person is 
infected with the virus, and most cases occur about 3-7 days 
after exposure. In some people, it may take up to 14 days 
for symptoms to appear. Some people become infected but 
don't develop any symptoms, and they don't feel bad either. 
The disease is mainly transmitted from infected people. It 
is spread by droplets emitted by infected individuals during 
actions such as coughing, sneezing, speaking, and laughing. 
[3,7,8].

The fact that there are more than 25 million people 
diagnosed with COVID -19 and nearly 860 thousand deaths 
worldwide indicates that the disease is a serious problem 
[9]. Unfortunately, the vaccine and its treatment have not 
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been found yet, and it makes it difficult to fight the disease and to 
make a clear prediction. Despite this, healthcare workers play a 
key role in combating the pandemic by providing health services 
at risky locations under these severe and difficult conditions due 
to their professional obligations [10].

It has been reported that the studies on COVID-19 are 
insufficient, and research should play a major role in controlling 
its spread [11]. It is seen that the studies in this area are very 
limited in healthcare workers who are actively fighting against 
COVID-19. Approximately 6% of healthcare workers in Turkey, 
10.4% in Italy, 10% in the USA and 22.2% in Brazil have been 
reported to have COVID-19 [12-15]. Understanding knowledge, 
attitudes, and behaviors of healthcare workers towards 
COVID-19 could reduce and prevent spread among them.

In light of the research that the level of knowledge directly 
affects attitudes and behavior, it is important to identify the level 
of knowledge of healthcare workers and to develop action plans 
for them [16,17]. Studies have been conducted to determine the 
knowledge, attitudes, and behaviors of healthcare professionals 
in different countries towards COVID-19 [8,15]. Although 
nearly a year has passed since the outbreak, failure to carry out 
such a study in Turkey is a serious deficiency. The results of this 
research will support health politicians, decision-makers and 
professional organizations in their decision-making. With this 
study, it is aimed to determine the level of knowledge, attitude 
and behavior of Turkish healthcare workers towards COVID-19.

Material and methods
The cross-sectional study was conducted among healthcare 

workers working in two state hospitals in Ankara and Bingöl 
provinces, Turkey between May and June 2020. Ankara, the 
capital of Turkey, is centrally located. Bingöl is a rural town 
situated in the eastern region. The hospitals were chosen by 
the authors for ease of access to the participants. Hospitals are 
secondary health institutions. Due to the coronavirus measures, 
employees were reached through an online data-based survey 
method instead of face-to-face interview technique. However, 
some personnel did not participate in the study due to annual 
leave, illness, and not wanting to fill out the questionnaire. The 
participation rate in the survey was 76% and the research was 
completed in line with the ethical principles of the Declaration 
of Helsinki with 836 healthcare personnel who voluntarily 
participated in the study. The necessary permissions were 
obtained from Bingöl University Ethics Committee (dated 
13/05/2020 and numbered 92342550/044) for this study. 

Questionnaire
In the research, a questionnaire form developed by Srichan 

et al. to determine the knowledge, attitude and behavior towards 
COVID -19 was used [18]. After receiving permission from 
the author to utilize this questionnaire, the English version of 
the questionnaire was translated from English to Turkish by 
three people with an advanced level of English. The resulting 
questionnaire was translated back into English by a total of 
three people, one of whom was a linguist and the other two were 
native English. At the last stage, the semantic difference was 
prevented by ensuring the equality of forms in both languages 
[19]. Reliability indicates whether all items in a measurement 
tool are homogeneous [20]. In this study, Cronbach's Alpha 
(CA) coefficient was calculated to test the internal consistency 
of the questionnaire form.

The questionnaire form used in the study consists of 4 
parts and 38 questions.

Sociodemographic characteristics
It consists of eight questions created by the authors as a 

result of the literature review such as gender, age, marital status, 
place of residence, monthly income, occupation, number of 
members in the family, avoidance of entering the collective 
environment due to work, and experiencing death anxiety due 
to coronavirus.

Knowledge regarding COVID-19 prevention 
and control

There are 10 questions to determine the knowledge levels 
of the participants about Covid-19. 5 of the questions contain 
negative and 5 have positive statements. It is calculated by 
giving “0” points for wrong answers and “1” points for correct 
answers. Accordingly, those who score 0-5 are considered to 
have a poor knowledge level, those who score 6-8 are considered 
to be moderate, and those who score 9-10 are considered to 
be good [18]. Some sample statements in this section are as 
follows: “COVID-19 is a close-contact communicable disease”, 
“COVID-19 is caused by having unhealthy food in everyday”, 
and “Children are the highest vulnerable for COVID-19 
infection.”

Attitudes toward COVID-19 prevention and 
control

To determine the attitudes of the participants towards 
COVID-19, there are 10 questions in a five-point Likert type. 
5 of the questions contain negative attitude statements and 5 
of them contain positive attitudes. It is scored as 1 point for 
"Totally disagree" and 5 points for "Totally agree". Those who 
score below 26 are considered to be poor, those who score 
between 26-40 points as a moderate, and those who score 41 
and above are considered to have a good attitude [18]. Sample 
statements in this section are as follows: “COVID-19 is serious 
disease”, “Stay at home is a good way to prevent and control 
COVID-19” and “Everyone needs to responsible to prevent and 
control COVID-19, not just a doctor.”

Behaviors toward COVID-19 prevention and 
control

There are 10 questions regarding the respondent behaviors 
of the participants towards COVID-19. The questions were 
scored in 3-Likert type with 3 points for "always", 2 points 
for "sometimes" and 1 point for "never". The behavior level 
of those below 16 points is considered to be poor, those who 
score between 16-24 points are considered to have moderate, 
and those who score 25 and above are considered to have a good 
response behavior [18]. Sample statements in this section are 
as follows: “Frequency of self check on signs and symptoms 
related to COVID-19 disease”, “Frequency of wearing a surgical 
mask” and “Frequency of use soap while washing hands.”

In the original study, the knowledge, attitude and behavior 
of the people according to the correct answers they gave to the 
questionnaire were categorized as poor, moderate and good. 
While the high level indicates that the knowledge, attitude and 
behavior of individuals towards COVID-19 is sufficient, the low 
level indicates that it is insufficient [18].

Statistical analysis
The analysis of the research data was done with the SPSS 

(Version 21, Chicago IL, USA) statistics program. The arithmetic 
mean, standard deviation, and frequency analysis were used to 
analyze descriptive statistics. Whether the data show normal 
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distribution or not was determined by the kurtosis and skewness 
values. It was observed that the Skewness and Kurtosis values 
were in the ±2 range, showing a normal distribution [21]. Due 
to the normal distribution of the data, the Independent Samples 
T-Test was used to compare two independent groups, One Way 
ANOVA to compare three or more groups, Post Hoc Tukey 
Test to determine the differences between groups, and Pearson 
Correlation analysis to determine the relationships between 
knowledge, attitude and behavior. Statistically, a value of p<0.05 
was considered significant.

Results
Out of 836, 56.3% of the participants are women, 64.9% are 

married and 44.9% are nurses. The age range is (20-65), and the 
mean age is 36.14±8.55. The sociodemographic characteristics 
of the participants are presented in Table 1.

Table 1
Sociodemographic characteristics of the 
participants

Variables n %
Sex
  Female 472 56.3
  Male 366 43.7
Age groups (year)
 ≤30 250 29.8
  31-40 322 38.4
  ≥41 266 31.7
Marital status
  Married 544 64.9
  Bachelor 294 35.1
Place of residence
  Province 682 81.4
  District 132 15.8
  Village 24 2.9
Montly income
  ≤5000 TL 292 34.8
  5001-8000 Turkish Liras 286 34.1
  ≥8001 TL 260 31.0
Occupation 
  Physician 168 20.0
  Nurse 376 44.9
  Health technician 162 19.3
  Nonclinical staff 132 15.8
Number of family member
  1-3 422 50.4
  4-6 394 47.0
  ≥ 7 22 2.6

With the question "Are you worried about infecting your 
family with the disease because you're in a public environment 
due to your job requirement?", it was found that 87.6% (n=734) 
of the participants were worried, 7.2% (n=60) were not worried, 
and 5.3% (n=44) were undecided.

It was found that 39.1% (n=328) of the participants 
answered “Yes”, 43.2% (n=362) answered “No” and 17.7% 
(n=148) answered “Indecisive” to the question “Do you have 
death anxiety from coronavirus?”.

When the knowledge levels of the participants about 
COVID-19 were examined; It was found that 85% (n=712) was 
at the moderate level, 11.5% (n=96) was at a good level, and 
3.5% (n=30) was at a poor level. When the attitude levels were 
examined; It was found that 86.6% (n=726) of them had good, 
12.9% (n=108) had moderate and 0.5% (n=4) had a poor attitude. 
When the behavioral levels of healthcare workers towards 
COVID-19 were examined, it was found that 88.5% (n=742) 
were good, 11.5% (n=96) were moderate, and no participants 
were at a poor level (Table 2).

Descriptive information and correlations for the questions 
in our study are presented in Table 3. It was found that the average 
score of the participants' knowledge level about COVID-19 
(7.22±1.04) was medium, the mean score of the attitude level 
(44.87±4.45) was high, and the behavior level (26.39±1.65) 
was high. It is seen that the CA coefficient is above 0.7 and it 
is reliable [22]. It is seen that there is a slight and significant 
correlation in the same direction between knowledge, attitude 
and response preparedness skill towards COVID-19 (p<0.01).

When the questions were examined according to 
sociodemographic characteristics; a statistically significant 
difference was found between the groups in the level of 
knowledge about COVID-19 according to monthly income and 
occupation, and behavior level by age (Table 4).

Discussion
With this study, it was aimed to determine the knowledge, 

attitude and behavior levels of healthcare professionals working 
in two state hospitals in Ankara and Bingöl, Turkey provinces 
towards COVID-19.

In our study, it was found that 85% of the participants had 
moderate knowledge, 87% had a high level of attitude, and 89% 
had a high level of behavior. In the study conducted by Zhang 
et al., it was determined that 89% of the healthcare workers in 
China had sufficient knowledge, 90% of them showed the high 
level behavior, and those who were experienced and high level 
of education were more positive [23]. In the study conducted in 
Italy by Moro et al., it was found that 57.8% of the healthcare 
workers had sufficient knowledge [24]. In the study conducted 
by Sing Gambhir et al. with dentists in India, it was found that 
87% of the participants had sufficient knowledge, those with a 
high level of education and those working in the public sector 
were at a more positive level [25]. In the study conducted by Shi 
et al. with psychiatric hospital staff in China, it was found that 
89.5% of the participants had sufficient knowledge [26]. In the 
study conducted by Aydin and Balci with the nurses in Turkey, 
it was found that 89.4% of nurses had sufficient information 
[27]. The study conducted by Sogut et al. [28] with midwifery 
students in Turkey and the study conducted by Khasawneh 
et al. [29] with medical students in Jordan found that a large 
proportion of the participants had sufficient knowledge. Our 
study is similar to previous studies, and it is considered that the 
knowledge, attitude and behavior of healthcare workers towards 
COVID-19 are at a good level.

Table 2

Table 3

Distribution of participants' knowledge, 
attitudes and behaviors towards COVID-19

Correlation, reliability and statistical findings of 
variables

(**p<0.01, &CA: Cronbach's Alpha)

Poor Moderate Good
n % n %      n      %

Knowledge 30 3.5 712 85.0 96 11.5
Attitude 4 0.5 108 12.9 726 86.6
Behaviors - - 96 11.5 742 88.5

Variables 1 2 3 Mean Standard 
Deviation

CA&

1.Knowledge 1 7.22 1.04 0.81

2.Attitude 0.378** 1 44.87 4.45 0.77

3. Behavior 0.310** 0.367** 1 26.39 1.65 0.83
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In our study, it was found that physicians were significantly 
more knowledgeable than other health workers and those with 
high-income levels compared to those with low-income levels. 
In the study carried out by Bhagavathula et al. [30] with health 
workers, significant differences were determined by occupation 
and age, and in the study conducted by Kara et al. [31] with 
hospital pharmacists by age. In the study conducted by Alhaj 
et al. with neurosurgery assistants, a significant difference was 
observed in the level of knowledge only by location, and it was 
found that North America and Arabian Gulf Cooperation Council 
countries (Kuwait and Saudi Arabia) had more information than 
those in Europe [32]. Our study also found that older people 
behave more positively than younger ones, which is similar to 
the literature [33]. It is considered that the older ones have more 
professional experience and that their experience is effective in 
showing the correct behavior.

It is observed that the probability of getting COVID-19 is 
quite high for healthcare personnel who provide care to patients 
[34]. It is reported that more than 10 physicians and nurses have 
contracted the disease in a two-month period of care at a health 
centre, as well as ambulance staff [34]. As a means of protection 
from the disease, it is considered that taking care of distance, 
using masks and personal protective equipment, especially 
N95 masks, and applying security and antiseptic techniques 
will be effective [35,36]. In our study, it was found that 89% of 
healthcare workers behave appropriately.

In addition to getting caught in COVID-19; eczema due to 
long-term use of masks and gloves, heavy workloads, the anxiety 
of transmitting the disease to their families and psychological 
stress caused by living separately for a while are other issues that 
should be taken into consideration [7,8]. The study conducted 
by Duruk et al. [7] with dentists in Turkey found that more than 
90% were concerned for their family and themselves, while in 
our study this rate was 87.6%. The research results are similar to 
the previous ones. In similar studies [8,27], the fact that 66.7% 
of the healthcare workers provided care to the patient infected 
with the COVID-19 virus, 91.1% of them think that they are in 
the risky group and 62% of them do not see the workplace as 
safe in terms of contamination confirms that healthcare workers 
are right to be concerned.

The research results are limited to the hospitals where the 
research was conducted. It was assumed that the participants 
answered the questions correctly and sincerely. Multi-centered 
research and high participation rate are the strengths of the 
research.

Conclusion
As a result, the knowledge, attitudes and behaviors of 

Turkish healthcare professionals towards COVID-19 were 
determined at a positive level in our study. There is a significant 
positive correlation between knowledge, attitude and behavior 
towards COVID-19. It is a fact that training healthcare workers 

Table 4
Knowledge, attitude and behavior towards COVID-19 according to sociodemographic characteristics of health 
personnel

(Mean: M, Standard Deviation: SD, TL: Turkish Lira) Independent Samples T Test, One Way ANOVA, Post Hoc Tukey Test

n Knowledge Attitude Behavior

M±SD. p M±SD. p M±SD. p

Sex

  Female 472 7.21±1.00 0.74 44.92±4.11 0.72 26.44±1.56 0.25

  Male 366 7.24±1.08 44.81±4.85 26.31±1.76

Age groups (year)

 ≤301 250 7.22±0.97 0.07 44.86±4.75 0.99 26.09±1.75 0.001
1-3=0.001  31-402 322 7.31±1.11 44.86±4.54 26.41±1.61

  ≥413 266 7.12±1.00 44.89±4.05 26.63±1.57

Marital status

  Married 544 7.20±1.03 0.51 44.73±4.63 0.22 26.45±1.70 0.10

  Bachelor 294 7.25±1.05 45.12±4.09 26.26±1.56

Living place

  Province 682 7.23±1.04 0.72 44.80±4.45 0.09 26.41±1.66 0.06

  District 132 7.19±1.03 45.48±4.28 26.40±1.57

  Village 24 7.08±0.97 43.58±5.18 25.58±1.74

Montly income

  ≤5000 TL1 292 6.98±0.98 ≤0.001 44.45±4.66 0.10 26.32±1.71 0.28

5001-8000 TL2 286 7.27±1.10 1-2=0.002 44.96±4.61 26.51±1.57

≥8001 TL3 260 7.43±0.97 1-3≤0.001 45.24±3.99 26.33±1.67

Occupation

  Physician1 168 7.55±0.90 ≤0.001 44.63±4.22 0.07 26.25±1.68 0.47

Nurse2 376 7.20±1.01 1-2=0.001 44.61±4.57 26.40±1.58

Health technician3 162 7.14±1.19 1-3=0.002 45.04±5.13 26.53±1.71

Nonclinical staff4 132 6.95±0.97 1-4≤0.001 45.72±3.23 26.34±1.76

Number of family member

  1-3 422 7.19±1.04 0.65 44.90±4.42 0.45 26.41±1.64 0.93

  4-6 394 7.24±1.03 44.78±4.56 26.37±1.68

 ≥ 7 22 7.36±1.09 46.00±2.39 26.36±1.32
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play an important role in combating infectious diseases [37], and 
therefore training staff for COVID-19 is very important [38]. 
Health workers' training curricula and in-service training should 
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