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        Abstract



        
          Background and Purpose:


          COVID-19 is a new viral disease that has led to a pandemic due to its high infectivity. Since many people do not have access to available vaccines, preventive behavior is the only way to fight the disease. Despite the great emphasis on preventive behaviors, many people do not follow them so the etiology of this issue seems necessary; hence, the present study aimed to determine the predictors of intention and COVID-19 preventive behaviors using the theory of planned behavior.

        


        
          Materials and Methods:


          The present study was descriptive-analytical and was conducted among individuals over 18 years of age living in Urmia. Samples were selected by snowball and convenience sampling. Data were collected using a valid and reliable electronic researcher-made questionnaire consisting of 4 sections (demographic characteristics, questions about knowledge, questions about constructs of the theory of planned behavior, and questions about COVID-19 preventive behaviors), and they were analyzed by descriptive and inferential statistical methods.

        


        
          Results:


          The results indicated a positive and statistically significant correlation between the COVID-19 preventive behaviors and constructs, namely the attitude (p < 0.001, r = 0.65), subjective norms (p < 0.001, r = 0.67), perceived behavioral control (p < 0.001, r = 0.72), and behavioral intention (p < 0.001, r = 0.76). Based on regression analyses, the constructs of the theory of planned behavior predicted a total of 65% of the variance of COVID-19 preventive behaviors and 73% of the variance of behavioral intention. Among the constructs, behavioral intention (p < 0.001, β = 0.393) was the strongest predictor of behavior, and perceived behavioral control (p < 0.001, β = 0.546) was the strongest predictor of behavioral intention.

        


        
          Conclusion:


          The research results indicated the efficiency of the theory of planned behavior in predicting COVID-19 preventive behaviors; hence, the theory and its effective constructs, especially behavioral intention, can be utilized in the development of educational programs and interventions to change the citizens' behavior towards COVID-19.
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      1. INTRODUCTION


      COVID-19 is a zoonotic respiratory disease caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) [1]. According to the World Health Organization(WHO), about 238022598 people worldwide will have been infected with this disease and about 4857795 people will have died until October 9, 2021. About 5683980 cases of disease and about 122197 deaths have been reported in Iran [2]. Many people with COVID-19 have mild to moderate symptoms and recover without special treatment. Common symptoms include fever, dry cough, shortness of breath, and respiratory problems. Many people may also experience non-respiratory symptoms such as nausea, vomiting, and diarrhea. In more severe cases, the infection can lead to pneumonia, cardiovascular diseases, liver, kidney, gastrointestinal, and neurological diseases, and eventually death. The disease can be transmitted through coughing, sneezing, contact with an infected person, touching infected surfaces, and then touching the mouth, nose, and eyes with infected hands [3].


      Several COVID-19 vaccines have been approved for human use, but vaccination alone is not enough to achieve global control of COVID-19 [4], and factors such as fierce competition of rich countries, limited production, and weak financial resources of various countries also make it difficult to access the COVID-19 vaccine [5]. Iran like other countries had suitable access to the COVID-19 vaccine, but the vaccine acceptance rate in the Iranian population is 70% [6]. Based on previous experience in the management of SARS and MERS infections, the World Health Organization has recommended public health measures to reduce the risk of COVID-19 transmission [7]. These measures include two key sets of preventative behaviors.


      The first set includes personal protective behaviors that are performed to protect people from themselves and those around them and is often based on their beliefs, such as hand hygiene (washing hands with soap and water, or disinfecting hands with 70% alcohol solution), and wearing a mask. The second set includes behaviors that are performed to ensure the physical distance between people in society and are often performed by legal policies such as social distancing [8, 9]. Evidence suggests that adopting such behaviors can help prevent the spread of the disease effectively [10]. Therefore, it is necessary to follow preventive behaviors, and it depends on factors such as knowledge, belief, attitude, perception of people about the risk of COVID-19, and preventive measures [11-13]. The findings of a study in Indonesia indicated that adherence to social distancing behavior was high in people with great knowledge about this behavior [14]. Findings of a study by Honarvar et al. in Iran to examine the knowledge, attitude, and practice of people in the field of COVID-19 also indicated that only educated women had followed the preventive guidelines [15]. Therefore, it seems necessary to diagnose and eliminate social-cognitive causes of COVID-19 due to the reduction in individuals' adherence to its health guidelines [16].


      Meanwhile, models and theories of health education and promotion can help researchers determine the causes of non-adherence or low adherence to COVID-19 preventive behaviors [12]. The Theory of Planned Behavior (TPB) is about promoting healthy and disease-preventing behaviors, and it was introduced by Icek Ajzen and Martin Fishbein in 1988. This theory considers individual intention as the most important determinant of behavior. The individual's intention is also affected by three constructs, namely attitude, subjective norms, and perceived behavioral control [12, 17]. According to this model, people intend to perform a preventive behavior (COVID-19) if, firstly they consider it a useful behavior (attitude), and secondly, people feel pressured by family members, medical staff, and the government to do it through social factors (subjective norms). Third, they feel that there are factors that play a role in inhibiting COVID-19 preventive behaviors, but despite these factors, they can perform the behavior (perceived behavioral control) [18]. Due to the costs imposed by the disease on Iran's health system, serious complications of the disease, and few similar studies in Iran, the present study aimed to determine the predictors of intention and preventive behaviors of COVID-19 using the TPB in the urban population of Urmia.

    


    
      

      2. MATERIALS AND METHODS


      The present research was a descriptive-analytical cross-sectional study that was conducted in Urmia from April to June 2021. Inclusion criteria were as follows: age over 18 years, access to cyberspace, ability to complete the questionnaire physically and mentally, and having consent to participate in the study. Incomplete filling of the questionnaire was an exclusion criterion. The sample size was equal to 432 based on estimating the mean of COVID-19 preventive behavior, and according to the results of a study by Khazaee et al. [19] who found the mean score of total COVID-19 preventive behaviors to be 4.19 ± 2.65 at a 95% confidence level, and the measurement accuracy of 0.25, and 500 participants were included in the study according to a 20% drop. Samples were selected by snowball and convenience sampling. Therefore, the questionnaire was sent via a link to participants, and they completed it online through WhatsApp channels. At the beginning of the questionnaire, sufficient explanations were given about the purpose and inclusion criteria, and the individuals were assured that their participation in the study would be voluntary, that they could leave the study if they wished, and their information would be confidential.


      The data collection tool included a researcher-made questionnaire consisting of four sections: The first section included demographic information (age, gender, marital status, education level, employment status, number of family members, and history of COVID-19). The second section included knowledge questions consisting of 14 questions with a score range of 0-14, which were given 1 point for correct answers, and 0 points for wrong answers. The third section included questions about the constructs of the theory of planned behavior as follows: The attitude dimension included 5 questions with a score range of 5 - 25. Attitude questions were scored based on a 5-point Likert scale ranging from 1 to 5 (useless, less useful, neither useful nor useless, useful, and very useful). Subjective norms, perceived behavioral control, and behavioral intention each included 5 questions with a score range of 5 - 25. The scoring of the questions was based on a 5-point Likert scale (strongly disagree, disagree, natural, agree, and strongly agree) ranging from 1 to 5. The fourth section included 5 questions about preventive behaviors such as social distancing, mask use, hand hygiene (washing hands with soap and water, or hand disinfection with 70% alcohol solution), and disinfecting surfaces with a score range of 5 - 25. Five options (never, rarely, sometimes, often, and always) were assigned to answer these questions, and each answer was given a score of 1 to 5, respectively.


      Both face and content validity methods were used in both quantitative and qualitative ways to evaluate the validity of the scale. To determine the face validity by the qualitative method, the questionnaire was given to about 10 experts of disciplines related to the research topic and instrumentation (4 health education and health promotion specialists, 2 infectious disease specialists, 2 nurses, 1 psychologist, and 1 instrumentation expert), and they were asked to examine the questions in terms of the desirability of terms and clarity. To receive the opinions of the target group, an interview was conducted with 20 of them, and their opinions were applied to the questionnaire. In the quantitative method, the impact score was measured for each question by multiplying the percentage of the number of people, who gave the question a score of 4 and 5, by the mean score obtained for each question [20]. If the question impact score was greater than 1.5, the item was retained, otherwise deleted. To determine the content validity in a qualitative way, the questionnaire was given to about 10 experts to apply their corrective views in writing. Finally, their opinions were included in the questionnaire. The content validity ratio using the criterion of necessity, and the content validity index using the criteria of relevance, clarity, and simplicity were used to determine the content validity by the quantitative method. In this method, the questionnaire was given to about 10 experts to rate each question in terms of necessity, relevance, clarity, and simplicity. The first case was calculated using the content validity ratio (CVR), and the second case was calculated by the content validity index (CVI). Questions in which values ​​of CVR were equal with or above 0.62 and values of CVI were above 0.79, were retained, and the rest were removed. For reliability, a pilot study was conducted on 30 individuals, and Cronbach's alpha coefficients were calculated for attitude (0.84), subjective norms (0.89), perceived behavioral control (0.9), behavioral intention (0.88), behavior (0.83), and knowledge (0.9). The reliability of the tool was confirmed since Cronbach's alpha values were greater than 0.7 for all constructs. Data analysis was performed using frequency, mean, standard deviation, Pearson correlation coefficient, and linear regression in SPSS 16 at a significant level of 0.05.

    


    
      

      3. RESULTS


      In the present study, a total of 34 out of 500 questionnaires were excluded due to the non-completion of information, and finally, the data of 466 individuals were analyzed (93.2% response rate). The mean age of participants was 38.13 ± 11.82 years. Many people were in the age group of 25 - 44 years (51.7%). Most of the participants were female (77%), married (76.6%), with a bachelor's degree (32.6%), housewives (38.2%), and without a history of COVID-19 (73.4%) (Table 1).


      
        Table 1 Frequency distribution of demographic characteristics in the participants (n=466).


        
          
            
              	Variable

              	Classification

              	Number (Percentage)
            

          

          
            
              	Age (Years)

              	18-24

              	80 (17.2)
            


            
              	25 - 44

              	241 (51.7)
            


            
              	45 - 64

              	135 (29)
            


            
              	65 and over

              	10 (2.1)
            


            
              	Number of Family Members

              	1-3

              	131 (28.1)
            


            
              	4-6

              	330(70.8)
            


            
              	>6

              	5(1.1)
            


            
              	Gender

              	Male

              	107(23)
            


            
              	Female

              	359(77)
            


            
              	Marital Status

              	Single

              	109 (23.4)
            


            
              	Married

              	357(76.6)
            


            
              	Education Level

              	Primary school

              	35 (7.5)
            


            
              	Secondary school

              	40 (8.6)
            


            
              	High school

              	37 (7.9)
            


            
              	High school diploma

              	111 (23.8)
            


            
              	Associate degree

              	30 (6.4)
            


            
              	Bachelor

              	152 (32.6)
            


            
              	Master

              	53 (11.4)
            


            
              	Ph.D.

              	8 (1.7)
            


            
              	Employment Status

              	Housewife

              	178 (38.2)
            


            
              	Unemployed

              	37 (7.9)
            


            
              	University student

              	39 (8.4)
            


            
              	Government employees

              	117 (25.1)
            


            
              	Private employees

              	64 (13.7)
            


            
              	Retired

              	31 (6.7)
            


            
              	History of COVID-19

              	Yes

              	124 (26.6)
            


            
              	No

              	342 (73.4)
            

          
        


      


      
        Table 2 Mean, standard deviation, and correlation matrix of constructs of the theory of planned behavior(n=466).


        
          
            
              	Theory of Planned Behavior

              	Mean ± Standard Deviation

              	Preventive Behaviors

              	Knowledge

              	Attitude

              	Subjective

              Norms

              	Perceived Behavioral Control

              	Behavioral Intention
            

          

          
            
              	Preventive behaviors

              	22.37 ± 3.22

              	1

              	-

              	-

              	-

              	-

              	-
            


            
              	Knowledge

              	11.93 ± 2.11

              	r = 0.30

              p < 0.001

              	1

              	-

              	-

              	-

              	-
            


            
              	Attitude

              	21.53 ± 3.45

              	r = 0.65

              p < 0.001

              	r = 0.31

              p < 0.001

              	1

              	-

              	-

              	-
            


            
              	Subjective norms

              	21.36 ± 3.48

              	r = 0.67

              p < 0.001

              	r = 0.26

              p < 0.001

              	r = 0.69

              p < 0.001

              	1

              	-

              	-
            


            
              	Perceived behavioral control

              	21.52 ± 3.32

              	r = 0.72

              p < 0.001

              	r = 0.25

              p < 0.001

              	r = 0.65

              p < 0.001

              	r = 0.74

              p < 0.001

              	1

              	-
            


            
              	Behavioral intention

              	21.53 ± 3.67

              	r = 0.76

              p < 0.001

              	r = 0.32

              p < 0.001

              	r = 0.68

              p < 0.001

              	r = 0.73

              p < 0.001

              	r = 0.81

              p < 0.001

              	1
            

          
        


      


      
        Table 3 Coefficients, standard deviation, and the value of the correlation index of the research variables(n=466).


        
          
            
              	Predictors of COVID-19 Preventive Behavior Intention
            


            
              	Independent Variables

              	β

              	Standard Deviation (sd)

              	Standard Beta

              	T

              	P

              	R2
            

          

          
            
              	Constant

              	-1.738

              	0.733

              	-

              	3.282

              	0.018

              	0.727
            


            
              	Perceived behavioral control

              	0.604

              	0.042

              	0.546

              	14.295

              	0.001
            


            
              	Attitude

              	0.162

              	0.038

              	0.153

              	4.230

              	0.001
            


            
              	Subjective norms

              	0.210

              	0.042

              	0.199

              	4.969

              	0.001
            


            
              	Education level

              	0.148

              	0.050

              	0.074

              	2.965

              	0.003
            


            
              	Knowledge

              	0.134

              	0.046

              	0.077

              	2.956

              	0.003
            


            
              	Predictors of COVID-19 Preventive Behavior
            


            
              	Independent Variables

              	β

              	Standard Deviation (sd)

              	Standard Beta

              	T

              	P

              	R2
            


            
              	Constant

              	4.062

              	0.708

              	-

              	5.734

              	0.001

              	0.646
            


            
              	Behavioral intention

              	0.345

              	0.046

              	0.393

              	7.572

              	0.001
            


            
              	Perceived behavioral control

              	0.215

              	0.051

              	0.222

              	4.260

              	0.001
            


            
              	Attitude

              	0.144

              	0.039

              	0.154

              	3.717

              	0.001
            


            
              	Number of family members

              	0.238

              	0.087

              	0.076

              	2.731

              	0.007
            


            
              	Subjective norms

              	0.104

              	0.043

              	0.112

              	2.404

              	0.017
            

          
        


      


      Table 2 presents the mean, standard deviation, and correlation matrix of the constructs of the theory of planned behavior. The mean scores of behavior (22.37 ± 3.22), and then attitude (21.53 ± 3.45), and behavioral intention (21.53 ± 3.67) were higher than other constructs. Analysis of data obtained from the correlation coefficient table indicated a significant correlation between preventive behaviors with attitude (p < 0.001, r = 0.65), subjective norms (p < 0.001, r = 0.67), perceived behavioral control (p < 0.001, r = 0.72), and behavioral intention (p < 0.001, r = 0.76). The strongest correlation was observed between behavioral intention and preventive behaviors in terms of behavior, and between behavioral intention and perceived behavioral control in terms of constructs (Table 2).


      In regression analysis by the forward method, the variables, namely attitude, subjective norms, perceived behavioral control, knowledge, and education level remained as predictors of COVID-19 preventive behaviors in the final model. Based on the findings of the regression analysis table, the variables could predict 72.7% of the variance of preventive behaviors intention. Among them, the perceived behavioral control construct (p < 0.001, β = 0.546) was the strongest predictor (Table 3). Furthermore, the attitude, subjective norms, perceived behavioral control, behavioral intention, and the number of family members remained as predictors of COVID-19 preventive behaviors in the final model. Based on the findings of the regression analysis table, the variables could predict 64.6% of the variance of preventive behaviors. Among them, the behavioral intention construct (p < 0.001, β = 0.393) was the strongest predictor (Table 3).

    


    
      

      4. DISCUSSION


      The present study aimed to determine the predictors of intention and COVID-19 preventive behaviors using the theory of planned behavior in the urban population of Urmia. The results indicated that the mean score of preventive behaviors was high, and it was consistent with the results of other studies [19, 21, 22]. For instance, Khazaee reported desired mean scores of COVID-19 preventive behaviors among people in Mazandaran province [19]. Delshad reported high mean scores of the behaviors [21], and finally, Fallahi reported high mean scores of COVID-19 preventive behaviors among the residents of Sabzevar [22]. High levels of preventive behavior in the population were probably due to the high prevalence of COVID-19 in the world, Iran, and especially Urmia, and the high number of hospitalizations and deaths in a short time. The mean scores of knowledge in the participants indicated moderate and increasing knowledge in the majority of individuals, and the result was consistent with the results of other studies so that more than half of people had a high perceived knowledge [19, 22]. Extensive media coverage and the creation of various campaigns to raise knowledge, and the sensitization of people to take preventive behaviors seem to play important roles.


      Based on the findings of the present study, the attitude had a positive, direct, and significant effect on the adoption of preventive behaviors of COVID-19. Attitude is assessed as a belief about the outcome of health-related behavior that is weighted based on the value of the results. The more people believe in the usefulness and wisdom of preventive behaviors, the more they will be inclined to follow such advice. This indicates the importance of understanding the usefulness and effectiveness of preventive behaviors in combating COVID-19. The more people are aware of the benefits of preventive measures, the better prepared they are to perform these activities, and the more likely they are to adopt the behaviors. People usually do not have a positive attitude towards activity and do not change their behavior until they receive an advantage from doing an activity. In other words, if people believe that observing social distancing and other COVID-19 preventative behaviors can reduce the risk of getting sick, or have social benefits such as lower treatment and country costs, and preventing the epidemic of this disease, they will have a positive attitude towards this behavior, and they will probably do it more. This finding is consistent with the results of research by Yazdanpanah, Hartley, Haung, Jacob, and Irfan [23-27]. For instance, in Yazdanpanah's study to analyze preventive behaviors against coronavirus in rural areas of Dashtestan city, there was a positive and significant correlation between attitude and preventive behaviors [23]. In a study by Irfan to assess the tendency of the general population to use masks during the COVID-19 epidemic in China, the attitude had a positive effect on individuals' willingness to wear masks, and people who were fully familiar with COVID-19 were more inclined to wear masks [27].


      In addition to attitude, the subjective norm also had a positive, direct, and significant effect on the adoption of COVID-19 preventive behaviors. The subjective norm refers to the social pressures perceived by individuals, and the expectations of important people in life such as relatives, family, and friends. The higher the expectations of these people about performing preventive behaviors by other people, or the more they approve of preventive behaviors, the more their willingness to follow the recommendations will increase. This finding is consistent with the results of research by Aschwanden, Hagger, Yazdanpanah, Sun, Gabriel, and Gerend [12, 13, 23, 28-30]. In Sun's study to predict the intention of masking behavior using the theory of planned behavior in China, subjective norms had a significant relationship with masking behavior among students [28]. In Aschwanden's study to investigate preventive behaviors in the COVID-19 epidemic in the United States, subjective norms had a significant relationship with preventive behaviors [12]. The finding was also inconsistent with studies by Jacob and Trifiletti who found that subjective norms did not affect individuals' intention to take preventive measures [26, 31]. The inconsistency could be due to the completion of the questionnaire at two stages, and as a result, the loss of a large part of the sample size during the process, and also the study of a low number of preventive behaviors. Since learning from friends and relatives, the mass media, social networks, and health officials and experts about COVID-19 and ways to combat it positively predict preventative behavior, the policies and programs of the Ministry of Health encouraging people to engage in preventative behaviors can include education through mass media, social media, posters, and banners. Furthermore, if such programs are maintained and increased at regular intervals, the individuals will become emotional due to the constant exposure to the announcement or reminders of these programs, and thus preventive behavior will increase.


      Results of the present study indicated that perceived behavioral control had a positive, direct, and significant effect on COVID-19 preventive behavior. The more people feel motivated, capable, and hoping to succeed in fighting COVID-19, the more they show individual health behaviors and vice versa. The simpler and more feasible people consider preventative behaviors, the more likely they are to perform these behaviors. This finding is consistent with the results of studies by Aschwanden and Sun [12, 28]. In Aschwanden's study, the perceived behavioral control construct had a significant relationship with preventive behaviors [12]. The results of Sun's study indicated that perceived behavioral control had a positive effect on the intention of masking behavior [28].


      Based on the results, the individuals' intentions also had a positive, direct, and significant effect on behavior. The more people like to follow health advice or plan for it, the more the occurrence of preventive behaviors will increase. The results of a study by Yazdanpanah et al. indicated that the intention construct had a positive effect on behavior [23]. The finding was also consistent with the results of Jacob's study [26].


      According to the results of regression analysis, the constructs of planned behavior theory could predict 65% of the variance of COVID-19 preventive behaviors, and 73% of the variance of COVID-19 preventive behaviors intention. Among the constructs, the behavioral intention was the strongest predictor of COVID-19 preventive behaviors and perceived behavioral control was the strongest predictor of COVID-19 preventive behaviors intention. The finding was consistent with the results of Hagger's study on the prediction of intention and social distance behavior, indicating that the intention construct was a potential predictor of social distancing [13]. In Aschwanden's study, perceived behavioral control was the strongest predictor of COVID-19 preventive behaviors intention [12], but the results of Sun's study indicated that the subjective norm was the strongest predictor of mask-wearing intention [28]. In Thoma's study on the predictors of COVID-19 preventive behavior, perceived behavioral control was the strongest predictor [16]. The inconsistency might be due to differences in measurement tools and demographic diversity.


      The study of both sexual groups and all age groups in Urmia, a red city of West Azerbaijan province with a high prevalence of COVID-19, was a strength of the present study. The research limitations included the self-report nature and online completion of the questionnaire which affected the data reliability. To resolve the problem, an option was considered in designing the questionnaire to allow the user to complete the online form only once with an ID. Due to a large number of questions, the participants might answer the questions carelessly. To reduce this error, an option was enabled to record only the data of those who answered all the questions. Since only people with smartphones and the Internet could complete the forms, other people's chances of completion were lost. It is suggested that other theories of behavior change, such as the Precede-Proceed model, and the model of stages of change should be examined for COVID-19 preventive behaviors. Finally, the dimensions with the strongest predictive power should be combined, and a practical and comprehensive model should be designed and implemented for health planning and interventions to prevent COVID-19.

    


    
      

      CONCLUSION


      Considering the strong prediction of performing COVID-19 preventive behaviors based on the theory of planned behavior, this theory can be used in educational planning and intervention techniques with an emphasis on the behavioral intention construct to change attitudes, intentions, and behavior in citizens.
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