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 Abstract   
Background: The most important way to prevent COVID-19 is 
to observe health behaviors such as keeping social distance from 
one another. After getting COVID-19, care-seeking behaviors 
can affect the severity of the disease. The current study aimed to 
investigate and compare the communication styles, care-seeking, 
and health behaviors in patients with COVID-19.
Methods: A cross-sectional study was performed using a self-
administered questionnaire on patients with COVID-19 in 
Maragheh in 2020. The study population included 450 people 
selected using simple random sampling. Chi-square, one-way 
ANOVA, and Pearson Product Moment Correlation tests were 
used to compare communication styles, care-seeking, and health 
behaviors among outpatients and inpatients with COVID-19. 
Data were analyzed using SPSS 23 software. 
Results: The first place to seek treatment for outpatients and 
inpatients with COVID-19 was health centers (28.2%) and 
hospitals (44.5%), respectively. In terms of communication 
behaviors, close contact of family members with others at work, 
getting the disease from close friends or colleagues (45.8%), and 
having a history of contact with an infected COVID-19 person 
(43.5%) were the most reported items by outpatients. On the 
other hand, hospitalized cases reported close contact of family 
members with others at work (62.4%), attending physicians’ 
offices (43.8%), and attending gatherings (41.2%) more than other 
communication behaviors (P<0.0001).
Conclusion: Care-seeking behavior is more appropriate among 
outpatients than inpatients, and preventive behaviors are more 
stable in outpatients than inpatients. Therefore, health education 
interventions in the community should focus on correcting care-
seeking behaviors and promoting good social communications.
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Introduction

The first cases of COVID-19 in Iran were confirmed on 
February 19, 2020, in Qom ,the central province, and 
then it quickly spread to other cities.1 This is a disease 
whose clinical manifestations range from an overnight 

common cold to severe pneumonia, leading to the fatal 
acute respiratory syndrome.2 So far (until April 2021), 
more than 62,000 people have been killed in the country 
due to COVID-19.3

Preventive and hygienic behaviors are the most 
important way to prevent COVID-19 infection. Health 
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behaviors are a set of actions people take to maintain or 
improve their health, reduce health problems, and uphold 
a balanced physical condition.4 Regarding COVID-19 
disease, health behaviors that are emphasized by the 
World Health Organization (WHO) include wearing 
a mask, frequent hand washing, observing a physical 
distance of two meters, covering the mouth and 
nose when sneezing and coughing, avoiding facial 
touch and having proper ventilation in closed areas.5 
Evidence suggests the impact of demographic and 
socioeconomic characteristics on the occurrence of 
health behaviors against COVID-19.6-9 Assessing the 
COVID-19 patients’ health behaviors based on the 
severity of the disease can provide valuable findings 
to health policymakers at local levels.10 Evaluation of 
health behaviors usually relies on self-reporting, which 
often asks about the person’s past behaviors.11

Among health behaviors, maintaining social 
distance is emphasized. Therefore, individuals’ 
approaches in social interactions affect possibility of 
getting the disease and the severity of the disease. For 
example, presence in crowded places, parties, lack 
of physical distance in the workplace and society, 
interaction with people suspected of having the 
disease, etc., can increase the risk of COVID-19.12, 13 

Maintaining one’s social distance can also be 
affected by socio-economic variables such as income, 
ethnicity, education, etc.; social mechanisms affect the 
spread of the virus.14, 15 Identifying the factors related 
to social interactions that have the greatest impact on 
getting the disease is important in designing strategies 
to deal with the disease.

The COVID-19 pandemic can also affect people’s 
treatment-seeking behaviors. Treatment-seeking 
behavior refers to any action people take during illness 
and health problems to find an appropriate treatment.16 
In the COVID-19 pandemic, the correct and timely 
behavior to seek treatment can reduce the severity 
of the disease and make treatment less challenging.17

The city of Maragheh is located in the south of East 
Azerbaijan, which according to the census of 2016, 
had a population of 177,750, and the first COVID-19 
case was reported in mid-March 2019 in this city. 
Furthermore, the city was in red status according to 
the National Classification of Diseases during four 
months before the study. Therefore, the researchers 
decided to evaluate the differences between patients’ 
interaction styles in the community, their health 
behaviors, and treatment-seeking behaviors based on 
the severity of the disease to provide a good guide for 
health policymakers to design health education and 
promotion programs for delivering health services in 
the city.

Methods 

This cross-sectional study was conducted in Maragheh, a 

city in northwestern Iran (East Azerbaijan Province) with 
a population of 177079 in 2020. The study population 
included all residents of Maragheh with a positive PCR 
test for COVID-19 during the two months of November 
and December. The sample size was estimated to be 450 
using the Morgan method.

The main inclusion criteria were a positive 
PCR test during the two months of November and 
December and willingness to participate in the study. 
It is worth mentioning that there was no limitation 
on the participants’ age or their place of residence. 
ICU and hospitalized patients who did not have the 
physical ability and consciousness to complete the 
questionnaire were excluded from the study.

A simple random sampling method was used for 
selecting the samples. Each person with a positive 
test result was assigned a number, and samples were 
selected using a table of random numbers. For those 
patients who were hospitalized at the time of data 
collection, one of the ward nurses referred to them 
explained the study’s objectives, and then completed 
the questionnaire by interviewing the patients. Before 
starting the study, The interviewer was trained on how 
to ask questions during the training session.

The patients, who were home-quarantined and 
recovered at home or were discharged from the 
hospital, received a text message containing the 
questionnaire link. Then, they got the necessary 
information during the telephone call to complete 
the questionnaire.

The researchers designed a questionnaire using 
studies on health protection behaviors against COVID-
19 and the demographic characteristics of COVID-
19 patients. It was used for data collection.7-9, 18, 19  
The questionnaire was designed using online and 
web-based tools.

The questionnaire consisted of three main sections 
and 36 questions:

- The first part includes questions on treatment-
seeking behaviors, type of underlying diseases, and 
finally, the patient’s feeling of illness (12 questions)

- The second part includes the patient interaction 
styles (12 questions)

- The third part includes questions about the 
individual’s health behaviors (4 questions)

- The fourth part covers the patient’s demographic, 
social, and economic characteristics (8 questions)

The validity of the questionnaire was reviewed 
and confirmed during a specialized panel session 
with the participation of 5 specialists in health 
management, health education and promotion, health 
policy, and epidemiology areas. The reliability of 
the questionnaire was estimated to be 0.84 using 
Cronbach’s alpha test.

In this study, the severity of illness was the 
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dependent variable (including being hospitalized or 
outpatient treatment at home) and health behaviours, 
social interaction style, and treatment-seeking behavior 
were independent variables. After completing the 
questionnaires, data were extracted from the website 
and transferred to SPSS-23 software. Descriptive data 
were presented in the form of Tables and graphs of 
descriptive statistics and frequency percentages with 
a 95% confidence interval. Our goal was to explore 
the difference in health behavior, treatment-seeking 
behaviors, and social interaction style between 
inpatients and outpatients, so Chi-square, one-way 
analysis of variance, and Pearson correlation tests 
were used to determine the differences between health 
behaviors in outpatients and inpatients and also to 
determine the differences between social interaction 
styles and differences in treatment-seeking behaviors 
in both groups of the patients. 

Results 

A total of 451 patients with COVID-19 were studied, of 
which 274 (60.8%) were hospitalized, and 177 (39.2%) 
were outpatient cases.

The mean age of outpatients and inpatients was 
40.5±12.5 and 53.6±16.07, respectively, and the 
mean age of inpatients was significantly higher than 
outpatients (P<0.0001, F=16.6, df=431.3). About 
half of the patients in both outpatient (54.8%) and 
inpatient (50.7%) groups were women, and there was 
no significant relationship between gender and disease 
severity (X2=0.7, P=0.3). Among the respondents, 
45.2% of outpatients and most hospitalized patients 
(83.6%) were married, and there was no significant 
relationship between marital status and the severity 

of the disease (X2=0.78, P=0.4).
About half of the outpatient cases (57.1%) were 

employed in the public sector, and 17.5% were 
homemakers. Among hospitalized patients, 40.5% 
were homemakers, and 12.4% were employed in the 
public sector. The Chi-square test results showed that 
the difference in the employment status of hospitalized 
and outpatient cases was significant (X2=114.7, 
P<0.0001).

Most outpatient cases had diploma (25.4%) and 
B.Sc (40.1%) degrees, and most inpatient cases were 
illiterate (35.8%) and had undergraduate degrees 
(27.4%). The difference between the educational status 
of inpatient and outpatient cases was statistically 
significant (X2=115.5, P<0.0001).

The results related to treatment-seeking behavior 
showed that the first place to seek treatment by 
outpatient cases (28.2%) was the health center of the 
place where they were living and this center was a 
hospital for most inpatient cases (44.5%). In addition, 
there was a statistically significant difference between 
the first place for seeking treatment and the severity of 
the disease (X2=49.18, P<0.0001) (Table 1).

Most outpatient cases sought treatment 
immediately (37.3%) or 1-2 days (30.5%) after feeling 
unwell, while the time to seek treatment in hospitalized 
patients was 3-4 days (22.6%) or it was 7-8 days 
(21.2%) after feeling ill (Table 2). The Chi-square 
test results showed a significant relationship between 
hospitalization and treatment-seeking after feeling ill 
for three days or more (X2=110.04, P<0.0001).

64.6% of hospitalized patients and 45.2% 
of outpatient cases reported having at least one 
underlying disease. Blood pressure and diabetes 

Table 1: Frequency distribution of the place of treatment after feeling ill in patients with COVID-19
PX2OutpatientInpatientPlace of treatment

%No%No
049.828.2503596Visiting doctor’s office

23.24144.5122Going to hospital
37.66511.732Visiting the nearest health center or comprehensive health center
2.853.610Self-treatment by taking medications
9165.114Self-treatment by herbal and traditional medicine
100177100274Total

X2: chi-square; P: P value

Table 2: Frequency distribution of treatment time in patients with COVID-19
PX2OutpatientInpatientTreatment time

%No%No
0110.0437.366822Immediately after feeling ill

30.55415.7431-2 days after feeling unwell
20.33622.6623-4 days after feeling unwell
4.5819.7545-6 days after feeling unwell
2.8521.2587-8 days after feeling unwell
4.5812.8359 days or more after feeling unwell
100177100274Total

X2: chi-square; P: P Value
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were the most common underlying diseases among 
the participants (Figure 1). The results showed that 
the incidence of hypertension (X2=13.24, P<0.0001) 
and diabetes (X2=12.62, P<0.0001) in hospitalized 
patients was significantly higher than in outpatient 
cases.

The score that outpatient and inpatient cases gave 
to their current health status was equal to 2.51 (08 

2.08) and 2.07 (8 1.8), respectively. However, the 
Pearson correlation test showed that this score had 
no significant relationship with the number of days 
passed from getting the disease.

Table 3 shows the results of the communication 
styles (interactions) of patients with COVID-19. Close 
and frequent contact of family members with others 
at work,getting the disease from close friends or 

Figure 1: Distribution of prevalence of underlying diseases in outpatients with COVID-19

Table 3: Frequency distribution of patients’ communication/interaction behaviors during the two weeks before COVID-19
PX2OutpatientInpatientInteraction behaviors styles

%No%No
0.00110.645.88162.4171High contact of other family members with others at work
0.21.4435.66341.2113Attending gatherings
0.053.8934.56143.8120Attending a doctor’s office or diagnostic and treatment center and pharmacy
0.40.5620.33623.464Preparing and consuming food from the restaurant, etc.
0.70.6143.57746126History of contact with a COVID-19 patient
031.220.93739.4108Having a person with COVID-19 at home before getting the disease
0.13.645.88139.1107Having COVID-19 cases among close friends or colleagues

100177100274Total 
X2: chi-square; P: P Value

Table 4: Frequency distribution of protective behaviors in patients with COVID-19
dfPfNeverRarelySometimesOftenAlwaysType of treatmentProtective behaviors
443.4053.7112

(4.4)
9
(3.3)

36
(13.1)

82
(29.9)

135
(49.3)

InpatientWearing the mask 
outdoors

1
(0.6)

2
(1.1)

4
(2.3)

26
(14.7)

144
(81.4)

Outpatient

442.2017.72
(0.7)

21
(7.7)

72
(26.3)

98
(35.8)

81
(29.6)

InpatientAvoiding gatherings and 
crowded places

1
(0.6)

2
(1.1)

9
(5.1)

51
(28.8)

114
(64.4)

Outpatient

448.8031.671
(0.4)

17
(6.2)

62
(22.6)

85
(31)

109
(39.8)

InpatientFrequent hand washing

0012
(6.8)

38
(21.5)

127
(71.8)

Outpatient

44900.363
(1.1)

14
(5.1)

65
(23.7)

115
(42)

77
(28.1)

InpatientAvoiding touching facial 
components

2
(1.1)

6
(3.4)

25
(14.1)

62
(35)

82
(46.3)

Outpatient

F: F value; P: P value; df: degree of freedom
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colleagues (45.8%), and having a history of contact 
with an infected COVID-19 person (43.5%) were the 
most reported items by outpatients. Hospitalized cases 
reported close and frequent contact of family members 
with others at work (62.4%), attending physicians’ 
offices (43.8%), and attending gatherings (41.2%) more 
than other communication behaviors.

Regarding the behavior of using masks, outpatients 
(81.4%) always used masks outdoors significantly 
more than hospitalized patients (49.3%) (F=53.71, 
P<0.0001). Furthermore, in terms of other behaviors, 
including avoiding gatherings (X2=67.07, P<0.0001), 
frequent hand washing (F=52.6, P<0.0001), and 
avoiding facial touch (F=17.1, P=0.002), a higher 
percentage of outpatients selected “always” option for 
such behaviors compared to inpatient cases (Table 4).

Discussion

This study aimed to investigate the social interaction 
styles, treatment-seeking behaviors, and health behaviors 
based on the severity of the disease in patients with 
COVID-19.

Demographic characteristics of patients showed 
that higher mean age had a statistically significant 
relationship with disease severity, and hospitalized 
patients had a higher mean age. In this regard, our 
study was in line with some other studies conducted in 
the world, including studies carried out in the United 
Kingdom20, Europe21, and a systematic study22 to 
determine the socio-economic predictors of COVID-19, 
which showed that age is directly related to the severity 
of illness and death due to COVID-19. Of course, this 
relationship’s intensity varies in different parts of the 
world.23 One of the most important reasons for the 
higher severity of the disease in the elderly is the greater 
weakness of the immune system in this age group.

In our study, gender did not have a significant 
relation with the severity of the disease, and this 
finding is different from the results of other studies. 
For example, in a study conducted in different parts 
of Europe, the risk of death was higher in men with 
COVID-19 than in women.21 The reasons for such 
differences lie in the biological, cultural, social and 
economic characteristics of the population.

In this study, the employment status was 
significantly different between outpatient and inpatient 
cases. Most of the inpatient cases were housemakers, 
while mostoutpatients had government jobs.

Homemakers are expected to be less present in the 
community and less exposed to risk factors, so higher 
severity of the disease in this group can be related to 
the family pattern in disease spread. It also seems that 
people working in the public sector are saved from 
more severe illnesses and hospitalization by seeking 
timely treatment. One of the reasons for the timely 

action of government employees for treatment can be 
their greater job security and the possibility of taking 
sick leave without fearing losing their job.

In this study, the level of education was 
significantly inversely associated with the severity 
of the disease, and the number of people with lower 
literacy levels was higher among hospitalized patients. 
This result is similar to the results of other studies. 
In Sweden, for example, the disease incidence rate 
was higher in minority groups.24 Lower levels of 
socioeconomic determinants, including literacy, 
are inversely associated with contextual conditions 
such as general health, nutritional status, treatment-
seeking behaviors, and underlying diseases. All of 
these conditions reinforce COVID-19.25, 26

Treatment-seeking behaviors of patients in this 
study showed that public wards were the first place for 
seeking treatment by both outpatients and inpatients. 
Outpatients mostly referred to the comprehensive 
health centers of their neighborhood and inpatients 
went to the nearby hospitals. Our study’s result differed 
from a study in Pakistan in which people turned to 
private sector providers or self-treated themselves 
for fear of becoming more ill by going to a health 
facility.27 Various issues such as economic conditions 
and cultural and social characteristics can affect this 
behavior and consequently affect treatment results.28

On the one hand, identifying treatment-seeking 
behaviors is effective in adopting strategies to improve 
access to health services16 and on the other hand, it can 
be a guide for health education interventions in this 
field because there is evidence of the effect of health 
literacy on improving treatment-seeking behaviors.29, 30 

In the present study, outpatient cases received 
treatment significantly earlier than hospitalized 
patients, and this result was expected because timely 
treatment is one of the important factors in preventing 
the severity of the disease.31, 32

In our study, a significant percentage of outpatient 
and inpatient cases reported having underlying 
diseases, among which high blood pressure and 
diabetes were significantly associated with disease 
severity and hospitalization. This result is similar to 
the findings of other studies showing that having an 
underlying disease can increasingly lead to faster and 
more severe progression of COVID-19.33 The results 
of a systematic study also showed that blood pressure 
was associated with death, disease severity, and the 
need for ICU in patients with COVID-19, and this 
association was stronger in men.34

Reviewing the interaction styles of patients 
with COVID-19 in the present study showed that 
nearly half of the hospitalized patients referred to 
doctors’ offices during the two weeks before the 
disease. Field observations from doctors’ offices and 
private diagnostic and treatment centers in the city 
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also showed the accumulation of patients and lack 
of proper social distancing in most of these centers, 
which causes the spread of the disease.

Also, the high rate of close encounters with 
COVID-19 patients, both among hospitalized and 
outpatient cases in this study, indicates that patients 
did not properly observe the principles of quarantine. 
There may be some reasons for such negligence, 
including the urgency of some patients to be back 
in society due to livelihood reasons (for example, 
day laborers, guilds and businesses, etc.) and lack 
of adequate social and moral responsibility of some 
patients in adhering to the principles of quarantine, 
etc. Also, according to the family pattern of the 
disease in the city, it seems that teaching the principles 
of distance at home and paying attention to health 
considerations that other members should consider to 
prevent disease should have a special place in health 
promotion training programs in the city.

The self-reporting results of patients’ four main 
protective behaviors against COVID-19 showed that 
in all behaviors, including wearing masks, hand 
washing, avoiding gatherings, and avoiding facial 
touch, a higher percentage of outpatient cases reported 
significant adherence to these behaviors, which was 
expected from them.

Limitations of the Study
One of the limitations of the present study can 

lie in the difference between how both outpatient 
and inpatient groups answered the questionnaire. For 
example, qThe ward nurse often asked questions from 
hospitalized patients and then transferred the answers 
into the questionnaire. However, patients, who were 
discharged, were home-quarantined, or were recovering 
at home answered the questionnaire by themselves. 
Another limitation of this study could be the bias 
related to forgetting the events and having reminders. 
This issue was true for those who had some time passed 
from their onset of the disease and treatment period.

Conclusion

By identifying the pattern of treatment-seeking 
behaviors in patients, health education interventions 
focused on informing the community about timely 
referral and treatment. Also, the pattern of patient 
interaction styles and protective behaviors showed 
the need for implementing interventions aiming to 
increase people’s sensitivity for constant observance of 
main preventive behaviors and correct observance of 
quarantine principles in dealing with an infected person, 
especially if he/she is a family member. 

Acknowledgment

This article is the result of an approved research project 

conducted with the support of the Vice Chancellor for 
Research of Maragheh School of Medical Sciences. The 
authors declare that they have no conflicts of interest 
regarding the authorship or publication of this article.

Conflict of interest: None declared.

References 

1	 Erfani A, Shahriarirad R, Ranjbar K, Mirahmadizadeh 
A, Moghadami M. Knowledge, attitude and practice 
toward the novel coronavirus (COVID-19) outbreak: 
a population-based survey in Iran. Bull World Health 
Organ. 2020;30(10-2471).

2	 Razai MS, Doerholt K, Ladhani S, Oakeshott P. 
Coronavirus disease 2019 (covid-19): a guide for UK 
GPs. BMJ. 2020;368. doi: 10.1136/bmj.m800. PMID: 
32144127.

3	 World Health Organization; 2021 [cited 2021 March 
29]; Available from: https://covid19.who.int/region/
emro/country/ir.

4	 Green E, Murphy E, Model H. The Wiley Blackwell 
encyclopedia of health, illness, behavior, and 
society. Reference Reviews. 2014;2(8). doi: 10.1108/
RR-06-2014-0167.

5	 Coronavirus disease (COVID-19) advice for the public 
World Health Organization; 2020 [cited 2020 May 12].

6	 Geldsetzer P. Knowledge and perceptions of coronavirus 
disease 2019 among the general public in the United 
States and the United Kingdom: A cross-sectional 
online survey. medRxiv. 2020. doi: 10.7326/M20-0912. 
PMID: 32196071. PMCID: PMC7086377.

7	 Huynh TLD. Data for understanding the risk perception 
of COVID-19 from Vietnamese sample. Data Brief. 
2020 April 10;30:105530. doi: 10.1016/j.dib.2020.105530. 
PMID: 32322641. PMCID: PMC7171448. 

8	 Shabu S, Amen K, Mahmood K, Shabila N. Risk 
perception and behavioral response to COVID-
19 in Iraqi Kurdistan Region. 2020. doi: 10.21203/
rs.3.rs-22025/v1. 

9	 Kwok KO, Li KK, Chan HH, Yi YY, Tang A, Wei 
WI, et al. Community responses during the early 
phase of the COVID-19 epidemic in Hong Kong: 
risk perception, information exposure and preventive 
measures. medRxiv. 2020. doi: 10.1101/2020.02 26. 

10	 Li S, Feng B, Liao W, Pan W. Internet use, risk 
awareness, and demographic characteristics associated 
with engagement in preventive behaviors and testing: 
cross-sectional survey on COVID-19 in the United 
States. J Med Internet Res. 2020;22(6):e19782. doi: 
10.2196/19782. Epub 2020 November 24. 

11	 Smelser NJ, Baltes PB. International encyclopedia of 
the social & behavioral sciences: Elsevier Amsterdam; 
2001.

12	 An L, Hawley S, Van Horn ML, Bacon E, Yang P, 
Resnicow K. Development of a Coronavirus Social 
Distance Attitudes Scale. Patient Educ Couns. 2020. 
doi: 10.1016/j.pec.2020.11.027. Epub 2020 November 



185 

Behaviors in COVID-19 patients

J Health Sci Surveillance Sys January (Supplement) 2023; Vol 11; No 1

24. PMID: 33353839. PMCID: PMC7685036.

13	 Ahmed I, Ahmad M, Rodrigues JJ, Jeon G, Din S. 
A deep learning-based social distance monitoring 
framework for COVID-19. Sustain Cities Soc. 
2020:102571. doi: 10.1016/j.scs.2020.102571. PMID: 
33163330. PMCID: PMC7603992.

14	 Carrion D, Colicino E, Pedretti NF, Arfer KB, Rush 
J, DeFelice N, et al. Assessing capacity to social 
distance and neighborhood-level health disparities 
during the COVID-19 pandemic. medRxiv. 2020. 
doi: 10.1101/2020.06.02.20120790. PMID: 32577679. 
PMCID: PMC7302284. 

15	 Sy KTL, Martinez ME, Rader B, White LF. 
Socioeconomic disparities in subway use and COVID-
19 outcomes in New York City. medRxiv. 2020. doi: 
10.1093/aje/kwaa277. PMID: 33372209. PMCID: 
PMC7799254. 

16	 Reddy PMC, Rineetha T, Sreeharshika D, Jothula KY. 
Health care seeking behaviour among rural women in 
Telangana: A cross sectional study. J Family Med Prim 
Care. 2020;9(9):4778. doi: 10.4103/jfmpc.jfmpc_489_20. 
PMID: 33209800. PMCID: PMC7652181. 

17	 Zhang Z, Yao W, Wang Y, Long C, Fu X. Wuhan and 
Hubei COVID-19 mortality analysis reveals the critical 
role of timely supply of medical resources. J Infect. 
2020;81(1):147. doi: 10.1016/j.jinf.2020.03.018. PMID: 
32209384. PMCID: PMC7163181. 

18	 Nikpouraghdam M, Farahani AJ, Alishiri G, Heydari 
S, Ebrahimnia M, Samadinia H, et al. Epidemiological 
characteristics of coronavirus disease 2019 (COVID-19) 
patients in IRAN: A single center study. J Clin Virol. 
2020. doi: 10.1016/j.jcv.2020.104378. PMID: 32353762. 
PMCID: PMC7172806. 

19	 Yu C, Lei Q, Li W, Wang X, Li W, Liu W. Epidemiological 
and clinical characteristics of 1663 hospitalized 
patients infected with COVID-19 in Wuhan, China: 
a single-center experience. J Infect Public Health. 
2020;13(9):1202-09. doi: 10.1016/j.jiph.2020.07.002. 
PMID: 32718894. PMCID: PMC7367029. 

20	 Sa, Filipa G., Socioeconomic Determinants of Covid-
19 Infections and Mortality: Evidence from England 
and Wales (May 2020). CEPR Discussion Paper 
No. DP14781, Available at SSRN: https://ssrn.com/
abstract=3612850.

21	 Ahrenfeldt LJ, Otavova M, Christensen K, Lindahl-
Jacobsen R. Sex and age differences in COVID-19 
mortality in Europe. Wien Klin Wochenschr. 2020:1-6. 
doi: 10.1007/s00508-020-01793-9. PMID: 33351155. 
PMCID: PMC7755064. 

22	 Gallo Marin B, Aghagoli G, Lavine K, Yang L, Siff 
EJ, Chiang SS, et al. Predictors of COVID-19 severity: 
A literature review. Rev Med Virol. 2021;31(1):1-10. 
doi: 10.1002/rmv.2146. PMID: 32845042. PMCID: 
PMC7855377. 

23	 Mallapaty S. The coronavirus is most deadly if you are 

old and male. Nature. 2020;585(3):16-7.

24	 Burström B, Tao W. Social determinants of health 
and inequalities in COVID-19. OUP; 2020. Doi: 
10.1093/eurpub/ckaa095. PMID: 32638998. PMCID: 
PMC7454505. 

25	 Jordan RE, Adab P, Cheng K. Covid-19: risk factors for 
severe disease and death. BMJ; 2020, 368. doi: 10.1136/
bmj.m1198. PMID: 32217618. 

26	 Sommer I, Griebler U, Mahlknecht P, Thaler K, Bouskill 
K, Gartlehner G, et al. Socioeconomic inequalities in 
non-communicable diseases and their risk factors: an 
overview of systematic reviews. BMC public health. 
2015;15(1):1-12. doi: 10.1186/s12889-015-2227-y. PMID: 
26385563. PMCID: PMC4575459.

27	 Arshad AR, Bashir I, Tariq A, Ijaz F, Aftab RK, 
Farooq O. A Population Based Study on the Healthcare 
Seeking Behaviour During the COVID-19 Outbreak. 
Discoveries Reports. 2020;3:e14 .doi: 10.15190/
drep.2020.8. 

28	 Ng’ambi W, Mangal T, Phillips A, Colbourn T, 
Mfutso-Bengo J, Revill P, et al. Factors associated 
with healthcare seeking behaviour for children in 
Malawi: 2016. Trop Med Int Health. 2020. doi: 10.1111/
tmi.13499. Epub 2020 October 19. PMID: 32981174.

29	 Cianfrocca C, Caponnetto V, Donati D, Lancia 
L, Tartaglini D, Di Stasio E. The effects of a 
multidisciplinary education course on the burden, health 
literacy and needs of family caregivers. Appl Nurs Res. 
2018;44:100-6. doi: 10.1016/j.apnr.2018.10.004. PMID: 
30389053.

30	 Saunders C, Palesy D, Lewis J. Systematic review 
and conceptual framework for health literacy 
training in health professions education. Health 
Professions Education. 2019;5(1):13-29. doi: 10.1016/j.
hpe.2018.03.003. 

31	 Rong X, Yang L, Chu H, Fan M. Effect of delay in 
diagnosis on transmission of COVID-19. Math Biosci 
Eng. 2020;17(3):2725-40. doi: 10.3934/mbe.2020149. 
PMID: 32233563.

32	 Zhai P, Ding Y, Wu X, Long J, Zhong Y, Li Y. The 
epidemiology, diagnosis and treatment of COVID-
19. Int J Antimicrob Agents. 2020;55(5):105955. doi: 
10.1016/j.ijantimicag.2020.105955. PMID: 32234468. 
PMCID: PMC7138178. 

33	 Sanyaolu A, Okorie C, Marinkovic A, Patidar R, 
Younis K, Desai P, et al. Comorbidity and its Impact 
on Patients with COVID-19. SN Compr. Clin. Med. 
2020:1-8. doi: 10.1007/s42399-020-00363-4. PMID: 
32838147. PMCID: PMC7314621.

34	 Pranata R, Lim MA, Huang I, Raharjo SB, Lukito AA. 
Hypertension is associated with increased mortality 
and severity of disease in COVID-19 pneumonia: a 
systematic review, meta-analysis and meta-regression. 
JRAAS. 2020;21(2). doi: 10.1177/1470320320926899. 
PMID: 32408793. PMCID: PMC7231906.


