
Introduction
In the new millennium, people are exposed to serious 
health challenges such as the growing trend of non-
communicable diseases, including cardiovascular 
diseases, cancers, and diabetes (1). The World Health 
Organization (WHO) states that there is a clear epidemic 
of diabetes strongly related to changes in the patient’s 
lifestyle and economic status (2). According to WHO 
reports, the number of people with diabetes will increase 
from 200 million in 2000 to 592 million in 2035, with the 
highest prevalence in developing countries such as the 
Middle East nations. Among the Middle East countries, 
Iran has the third rank with 4.5 million diabetic people (3). 
The WHO indicates that diabetes kills 3.2 million people 

annually and predicts that this number will be doubled 
by 2030 (4). Over the past two decades, the prevalence 
of acute respiratory infections has turned into one of the 
most serious global health risks and challenges (5). The 
recent coronavirus, which was detected in China in late 
2019, is a new coronavirus called coronavirus disease 2019 
(COVID-2019) from the coronavirus family and the beta-
coronavirus genus (6). The disease is currently prevalent 
in most countries of the world such that it has affected 
more than 60 million people and killed more than one 
million people worldwide. The disease spread so fast in 
Iran similar to other countries. According to the Ministry 
of Health and Medical Education of Iran, on November 30 
of 2020, 948 749 definite cases of COVID-19 infection and 
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Abstract
Background: Recent data from coronavirus disease 2019 (COVID-19) confirm that diabetes, along with 
advanced age, is an important risk factor for adverse prognosis. Therefore, the present study aimed to 
determine the status of COVID-19 prevention behaviors and related beliefs among diabetic patients in 
Hamadan province using protection motivation theory (PMT). 
Methods: This cross-sectional descriptive study was conducted from April to September 2020. The 
research population included all diabetics, of whom 355 patients, who referred to an adult endocrinologist 
in Hamadan, were selected using the convenience sampling method. The data collection tool was a 
researcher-made questionnaire with demographic variables and PMT constructs. Data were analyzed by 
SPSS 22 using descriptive statistics, correlation, and logistic regression.
Results: According to the result, the PMT construct explained 15% of the variance in the frequency of the 
intention to perform preventive behaviors. Perceived sensitivity (β = -0.128), perceived response efficiency 
(β = 0.140), and perceived response cost (β = 0.386) were the best significant predictors of behavior 
(P < 0.05). There was a significant relationship between gender (P < 0.001), marital status (P < 0.001), and 
level of education (P = 0.040) in observing preventive behaviors.
Conclusion: It is necessary to enhance the levels of awareness and self-efficacy of diabetic patients to 
reduce fear in this at-risk group. Further, it is appropriate to use PMT to promote preventive behaviors.
Keywords: Diabetes, Preventive behaviors, Beliefs, Cognitive-social theories, Coronavirus 
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47 874 deaths were registered in the country (7). As diabetes 
is a chronic disease adversely affecting all body systems, 
people with diabetes are at greater risk for complications 
when infected with the virus (8). In one of the most recent 
studies on 50 466 patients with coronavirus, the death rate 
from the virus was reported to be 4.3. Nonetheless, most 
of those who died had previous underlying diseases such 
as hypertension, diabetes, and cardiovascular diseases (9). 
Recent data from COVID-19 confirm that diabetes, along 
with advanced age, is an essential risk factor for adverse 
prognosis. According to a preliminary analysis by a small 
group in Wuhan, approximately 20% of those admitted to 
intensive care units were diabetic. In addition, new Italian 
data show that more than two-thirds of people with acute 
respiratory syndrome died of diabetes (10,11). Thus, it 
is necessary to pay attention to preventive measures by 
diabetic patients during the epidemic caused by this virus. 
Determinants and factors affecting preventive behaviors 
must be identified for this purpose (12). The patterns and 
theories of behavior change are used in this respect. Fear 
appeal theories are among the best known of these theories 
used to examine barriers to proper health behaviors and 
behavior descriptions (13,14). Protection motivation 
theory (PMT) is one of the cognitive-social theories used 
to study factors affecting motivation, and ultimately, the 
protective behavior of the individual. This theory, which 
was developed by Rogers, has been employed as a general 
framework for predicting health behaviors and health-
related interventions (15). Based on the assumptions 
of this theory, threat and confrontation evaluations are 
two parallel cognitive processes that lead to protection 
motivation. According to this theory, individuals must first 
feel threatened about the disease (perceived sensitivity). 
Then, they should perceive the depth of the risk and the 
severity of its various complications (perceived severity) 
and understand the consequence of not performing 
protective behaviors at the least possible level (reward for 
an inconsistent response). Moreover, they must believe in 
the usefulness and applicability of the prevention program 
(response effectiveness) and find the factors preventing 
action less costly than its benefits (response costs). In this 
way, they can understand the ability to perform protective 
behaviors (perceived self-efficacy) to take preventive 
actions (15,16). Diabetes is recognized as one of the 
most important risk factors for increasing COVID-19 
mortality (17), and PMT plays a role in the analysis of 
beliefs associated with performing protective behaviors 
in diabetic patients. Therefore, the present study sought 
to determine the status of the preventive behaviors of 
diabetic patients in Hamadan Province using PMT during 
the COVID-19 outbreak.

Materials and Methods 
This cross-sectional study was performed from April to 
September 2020 in Omid Clinic in Hamadan. The research 
population consisted of all diabetics, of whom 355 cases 
referring to an adult endocrinologist were selected as the 

sample using the convenient sampling method among the 
patients with the inclusion criteria. The inclusion criteria 
were being a patient with at least a 6-month history of 
diabetes, having the least literacy level, being over 20 years 
of age, and showing a willingness to participate in the 
study. The exclusion criterion, on the other hand, was the 
dissatisfaction of patients with participation in the study. 
First, patients were given the necessary information about 
the objectives of the study and the confidentiality of the 
information, then they filled out the questionnaire. 

A researcher-made questionnaire was used to collect the 
data. The first part had 9 questions about demographic 
characteristics, including age, gender, level of education, 
and marital status, as well as information about the 
person’s illness such as duration of diabetes, height 
and weight of the patient, fasting blood sugar level, and 
quarterly blood sugar level. Questions related to PMT 
were designed using a sample of a questionnaire used in 
a similar study (18). This section included the construct 
of perceived sensitivity with 2 questions (e.g., I am 
unlikely to develop COVID-19), perceived severity with 
3 questions (e.g., COVID-19 can lead to death), perceived 
response effectiveness with 5 questions (e.g., frequently 
washing hands with soap and water prevents COVID-19). 
In addition, the other constructs were perceived self-
efficacy with 5 questions (e.g., I can stop shaking hands 
with others) and the cost of the perceived answer with 2 
questions (e.g., I feel it is difficult to protect myself against 
COVID-19). Protection motivation with 1 question (“I 
intend to adhere to the recommended precaution until 
the end of the COVID-19 pandemic”) was measured 
based on a 5-point Likert-type scale from strongly agree 
(5) to strongly disagree (1). Preventive behavior against 
COVID-19 was evaluated with 5 questions (e.g., using a 
mask) on a three-point scale of never (0), sometimes (1), 
and always (2). In this study, the threat evaluation score 
was estimated by summing the perceived sensitivity and 
severity scores. Further, the coping evaluation score was 
determined by summing the perceived response self-
efficacy and efficiency scores minus the perceived response 
cost. Then, the total scores of the threat evaluation and 
response were divided by the number of questions in each 
section to weigh and standardize. Eventually, the coping 
score was subtracted from the threat score. If the obtained 
value was a positive number (zero or higher), it showed 
the person’s involvement in the risk perception process. 
Furthermore, if the number was negative (less than zero), 
it was the person’s involvement in the fear perception 
process (19). 

The content validity of the questionnaire was evaluated 
by a panel of experts using the opinions of 10 health 
education and health promotion experts, internal 
medicine, and endocrinologists. The final form of the 
questions of each section was determined by applying the 
desired changes. The reliability of the questionnaire was 
investigated in a pilot study on 30 diabetic patients. The 
internal correlation coefficient (Cronbach’s alpha) of the 
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constructs was estimated at 0.704.
The collected data were entered into SPSS software 

(version 22) and analyzed using descriptive statistics, 
Pearson’s correlation test, and logistic regression.

Results
The mean age of the study participants was 57.94 ± 10.03 
with a range of 33-89 years, and most people were in the 
age group of 50-60 years. Most subjects were females 
(57.5%) and had a diploma (34.1%). Moreover, 36.1% 
of patients reported their duration of illness between 
5 and 10 years. More than half of the participants were 
overweight. In terms of fasting blood sugar, 60.8% of 
patients had blood sugar higher than 130 mg/dL. In the 
quarterly blood sugar test, the results showed that 60.8% 
of patients had A1C > 7.5 (Table 1). As regards COVID-19 
information sources, over 80% of the participants used 
radio and television to obtain information. Additionally, 
more than 60% of people considered radio and television 
as the most reliable source of information in this case. 
Studies on the frequency of access to personal protective 
equipment demonstrated that more than 95% of people 
had access to masks as the most important means of 
personal protection.

Concerning the studied preventive behaviors, the 
results revealed that most participants always washed 
their hands frequently with soap and water and observed 
social distance, and used gloves less than others (Figure 1).

The results of examining the relationship between 
demographic variables and preventive behavior of study 
participants indicated a significant difference in the mean 
score of preventive behavior with gender (0.001), marital 
status (0.001), and education (0.040). In other words, 
women, married people, and people with diplomas had 
stronger preventive behavior (Table 2).

Based on the results, the constructs of the PMT in 
Table 3, perceived response efficiency, perceived self-
efficacy, perceived intensity, and perceived sensitivity 
were in relatively good conditions. Moreover, there was 
a positive and significant correlation between protection 
motivation and perceived response efficiency, perceived 
self-efficacy, and perceived response cost. In addition, a 
direct and significant relationship was found between 
preventive behavior and perceived sensitivity, perceived 
severity, perceived response efficiency, and perceived self-
efficacy. Of the 355 diabetic patients, 335 (94.4%) cases 
were in the process of understanding fear.

The results of linear regression (Table 4) represented 
that various constructs of PMT explain 15% of the variance 
of intention to perform preventive behavior in the studied 
patients. Based on the findings, perceived sensitivity 
(P < 0.011), perceived response efficiency (P < 0.005), and 
perceived response cost (P < 0.0001) had a significant 
contribution to explaining the variance of intention to 
perform preventive behavior by the examined individuals.

Discussion
The present study was conducted to examine the status 
of preventive behaviors of COVID-19 using PMT among 
355 diabetic patients in Hamadan from April to September 
2020.

More than 80% of the participants had a favorable 
status in performing preventive behaviors in the study, 
which is in line with the results of Andarge et al (20). 
These researchers measured the intention and personal 
preventive measures against the prevalence of COVID-19 
in adults with chronic illness in southern Ethiopia with the 
Theory of Planned Behavior. It is of note that, in this study, 
more than half of the participants followed preventive 
behaviors. In another study, Zhong et al (21) investigated 
knowledge, attitudes, and practices toward COVID-19-
preventive behaviors among Chinese residents, whose 
behaviors were reported to be undesirable. Among these 
behaviors, frequent hand-washing with soap and water 
was the most common, while using gloves was the least 
frequent behavior. Further, other studies showed the 
positive effect of using protective equipment such as masks 
and gloves in preventing infection (22,23). In the study 
of the relationship between demographic variables and 
preventive behaviors among the participants, a significant 
relationship was identified between gender, marital status, 
and level of education with preventive behaviors, which 
conforms to the result reported by Zhong et al (21).

Based on the results, protection motivation, perceived 
response efficiency, perceived self-efficacy, perceived 

Table 1. Distribution of Absolute and Relative Frequency of Demographic 
Information of the Subjects (N = 355)

Variables Frequency Percent

Gender
Female 204 57.5

Male 151 42.5

Age groups

Less than 50 years 86 24.2

51-60 years 131 36.9

61-70 years 100 28.2

71 years and older 38 10.7

Educational level

Illiterate 121 34.1

High school 68 19.2

Diploma 121 34.1

University 45 12.7

Marital status
Married 351 98.9

Single 4 1.1

Duration of infection

1-5 years 119 33.5

5-10 years 128 36.1

Over 11 years 108 30.4

Body mass index

Less than 24.9 84 23.7

25-29.9 197 55.5

More than 30 74 20.8

Blood sugar of the 
current month

Less than 130 181 39.2

More than 130 216 60.8

Quarterly blood sugar 
(A1c)

Less than 7.5 181 39.2

More than 7.5 216 60.8
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intensity, and perceived sensitivity were in relatively 
good conditions. Khazaei et al (24) studied the preventive 
behaviors of COVID-19 and related beliefs among health 
workers using a parallel process model developed as one 
of the theories of fear induction. They concluded that 
the status of perceived sensitivity, perceived intensity, 
perceived self-efficacy, and perceived response efficiencies 
was somehow desirable. In the present study, more than 

90% of patients were in the process of fear appeal. This 
result is in conformity with those of Khazaei et al (24), 
Amirfakhraei et al (25), and external studies by Roy et al 
(26) and Rajkumar (27), examining COVID-19 anxiety 
among various populations.

The results of the linear regression between theoretical 
constructs and intent to perform preventive behaviors in 
the present study revealed that these constructs explain 
15% of the variance of intent to perform among diabetic 
patients. Among these constructs, perceived sensitivity, 
perceived response effectiveness, and perceived response 
costs had a significant role in explaining the variance of 
preventive behavior by the subjects. However, in the study 
of Ezati Rad et al (28), examining COVID-19 preventive 
behaviors in Hormozgan, 39% of the intention to perform 
the behavior was predicted. This difference could be due 
to the influence of the data collection tool. Based on this 
research, the constructs of reward, perceived response 
effectiveness, self-efficacy, and fear had a significant 
contribution to the prediction, which are different from 
the constructs of the present study. This difference can 
be because of the effect of various contextual variables 
in the study. Furthermore, in the study of Grano et al 
(29) about the predictors of protective behaviors during 
the Italian COVID-19 pandemic, self-efficacy constructs 
and perceived severity were the strongest predictors of 
intention to engage in protective behaviors, followed by 
intentions and fear arousal predicted protective behaviors.

Among the limitations of the study were the use of a 
convenient sampling method and the cross-sectional 
nature of the study. Therefore, it is recommended that 
longitudinal studies should be designed and implemented 
in this regard. However, as a strong point of this study, 
the information used in this study has been collected in a 
self-report mode.

Figure 1. Distribution of relative frequency of preventive behaviors of the subjects

Table 2. Studying the Relationship Between Demographic Variables and 
Preventive Behavior of the Subjects

Variables Mean SD P Value

Gender 
Female 9.69 1.00

 < 0.001
Male 9.09 1.75

Age 

 < 50 years 9.35 1.58

0.753
51-60 years 9.53 1.16

61-70 years 9.40 1.42

71 years and older 9.34 1.66

Marital status
University 9.46 1.37

 < 0.001
Married 7.00 2.00

Duration of illness

Single 9.55 1.27

0.1191-5 years 9.23 1.68

5-10 years 9.54 1.13

Education 

Illiterate 9.46 1.50

0.040
High school 9.40 1.40

Diploma 9.61 1.23

University 9.91 1.45

BMI

 < 18.5 9.50 0.70

0.058
18.6-24.9 9.06 1.78

25-29.9 9.55 1.28

More than 30 9.51 1.17

Note. SD: Standard deviation; BMI: Body mass index.
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Conclusion
Adherence to preventive behaviors by diabetic patients 
was evaluated as desirable, whereas the level of fear of 
COVID-19 was extremely high in this group. Hence, it is 
recommended that effective educational theories should 
be used to formulate educational programs to lower the 
level of fear in this group. In this respect, educational 
interventions based on fear-motivating theories can 
be applied in high-risk groups. Additionally, the same 
pattern can be employed in future studies on other at-risk 
groups.
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