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Abstract 
    Background: Transmission routes of COVID-19 have been well identified and documented. Considering the high prevalence of the 

Covid-19 and its impacts on the population, this study aimed to assess the status of preventive behaviors against coronavirus infection 

and estimate the odds of its transmission routes among people. 

   Methods: A comparative study was conducted from March to April 2021. A total of 1256 participants were randomly selected, 

including 262 COVID-19 patients and 994 healthy people from 10 counties in Khuzestan, southwest Iran. A two-part questionnaire was 

used for data collection that included items on demographic and adherence to preventive behaviors. Statistical analysis was performed 

using the statistical software SPSS 18.0.0 applying logistic regression.  

   Results: The mean age of participants was 37.60±11.48 years (female: 36.49±11.15 years; male: 38.86±11.74 years). The results 

showed that having contact with infected patient at home (OR = 4.90, 95%CI = 3.32-7.25), going to the hospital for not-necessary 

medical reasons (OR = 4.47, 95%CI = 3.05-6.55), leaving home for essential daily services (OR = 2.49, 95% CI = 1.63-3.81), and going 

to doctors' office (OR = 1.78, 95% CI = 1.20-2.63) could increase the odds of infection.  

   Conclusion: The findings suggest that different factors are responsible for the increased spread of the Covid-19. Indeed, since the 

intervention for every single factor will have a small contribution to reducing the prevalence of the disease, it seems essential to design 

comprehensive interventions while emphasizing isolation and contacts tracing. The study provides evidence for multi-level and multi-

faceted policy and interventions for promoting adherence to COVID-19 preventive behaviors. 
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Introduction 

COVID-19 is an infectious disease first identified in Wu-

han, China, in late 2019. The disease was caused by a new, 

genetically modified virus from the coronavirus family 

called SARS-CoV-2. The disease has now become pan-

demic and is recogniz ed as a global threat to human health. 

COVID-19 causes severe respiratory infections in infected 

people and it is usually transmitted from person to person 

______________________________ 
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↑What is “already known” in this topic: 

While we are confirming the fact that transmission routes of 

COVID-19 are known, the share of its transmission (non-

adherence to preventive behavior) has not been reported in any 

scientific report.   
 

→What this article adds: 

The findings suggest that different factors are responsible for the 

increased spread of the Covid-19. Indeed, since the intervention 

for every single factor will have a small contribution to reducing 

the prevalence of the disease, it seems essential to design 

comprehensive interventions while emphasizing isolation and 

contacts tracing.  
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through hands, saliva, nasal secretions, and droplets. The 

average incubation period of the disease is estimatedbe-

tween 4 to 14 days (1-3). Clinical manifestations of 

COVID-19 include fever, cough, and dyspnea. However, 

loss of smelling, tasting, and in some cases diarrhea have 

also been reported (4). Like a pandemic, the number of peo-

ple with COVID-19 is increasing worldwide. According to 

reports, 67,683,887 confirmed cases of this disease had 

been reported worldwide so far (4-6). In Iran, 3,467,765 

confirmed cases have been reported, of which 92,628 led to 

death (6).  

It has been recommended to observe health care 

measures such as home quarantine, wearing masks, and 

physical distance to reduce the transmission of the disease. 

The home quarantine is aimed at physical quarantine, pre-

venting the patient from engaging in the community and 

preventing the occurrence of second and third-generation 

patients. It can be a solution to a problem that medical in-

stitutions cannot solve (7, 8). Although quarantine and pub-

lic shutdown policies reduce the number of patients (9), 

they cannot last longer and cause irreparable economic 

losses (10, 11). Also, despite vaccination in many countries 

around the world, the progress of vaccine-preventable dis-

eases sometimes increases owing to public support for vac-

cine use or increased skepticism about the vaccine, such as 

delaying or refusing immunization (12). Furthermore, vac-

cines are not yet available in some countries to the majority 

of the population, and other preventive actions are still em-

phasized (13). 

As mentioned earlier, the growing trend of disease and 

death from COVID-19 shows that the introduced and pub-

lished considerations and instructions regarding the preven-

tion of COVID-19 are not performed as expected. This is 

contrary to the recognition of disease transmission meth-

ods, the importance of individual behaviors in controlling 

the epidemic, and the emphasis of governments, physi-

cians, and the media on preventive behaviors (3, 14, 15). 

Moreover, the contribution of each mode of transmission 

(contact with an infected person, contact with carriers, and 

presence in crowded places, hospitals, and so on) to corona 

expansion is not clear. The prevalence of this disease is not 

specific to a definite age group, and its mortality occurs at 

different ages and population groups. Thus, awareness of 

the public and different groups through health education 

programs and providing health messages can be effective 

in preventing the disease and reducing its prevalence (16). 

To plan and provide targeted community interventions and 

training, as well as policy-making to control corona expan-

sion, it is necessary to identify transmission routes in each 

region to break the transmission chain. No research has 

been conducted in Khuzestan, Iran on the extent of observ-

ing health behaviors for preventing the spread of COVID-

19 infection. Considering the high prevalence of this dis-

ease in Iran and Khuzestan and its irreversible complica-

tions such as death, hospitalization, related costs, transmis-

sibility (17), the aim of this study was to determine the sta-

tus of preventive behaviors against the COVID-19 and es-

timate the odds of different transmission routes in 

Khuzestan, Iran. 

 

Methods 
Study design and participants 

This cross-sectional comparative study was conducted 

from March to July 2021 in Khuzestan, southwest Iran. To 

estimate preventive behaviors and the risk of COVID-19 

transmission, a sample was selected via a multi-stage sam-

pling method. First, Khuzestan province was divided into 

20 regions and 10 regions were randomly selected. Then, 

among health care centers located in each region, 2 health 

centers were selected randomly. Finally, the samples were 

randomly chosen from each selected area according to the 

existing population and the estimated proportion to sample 

size in that area. Dividing Khuzestan province into 20 re-

gions, 10 regions were randomly selected. The samples 

were randomly chosen from each selected area according 

to the existing population under the coverage of the health 

care system and the sample size in that area. The individu-

als were selected with the help of health care providers in 

each area. Healthcare providers had a list of households re-

ferring to the healthcare center. After phone calls and ob-

taining informed consent, the link to the study question-

naires was sent for participants to be completed online. In-

clusion criteria were: aged 18 years and above, giving in-

formed consent, being able to read and write and having an 

internet connection, and being registered in the hospital/ 

health centers' information system. For those who indicated 

they experienced the COVID-10, the positive PCR test and 

medical records should be available. The list of patients 

was confirmed by information obtained via the hospital in-

formation system using positive PCR tests and medical di-

agnosis records. Individuals living outside of Khuzestan 

were not included in the study. 

 

Data collection 

A two-part questionnaire was developed for data collec-

tion. The validity of the questionnaire was confirmed by the 

content validity ratio (CVR) and content validity index 

(CVI) of 1. The reliability of the entire questionnaire was 

confirmed with Cronbach's alpha = 0.9. The first part con-

tained information on demographic characteristics, includ-

ing age, gender, education, job, and comorbidity. The sec-

ond part included items on the COVID-19 preventive 

measures which were prepared through the review of the 

text (14, 15). This part was completed as a self-report and 

under the supervision of a trained questioner. Behaviors of 

interest included: hand washing, covering mouth and nose 

when coughing or sneezing, wearing a mask in public 

places, cleaning high-touch surfaces regularly, social dis-

tancing (staying home and away from others as much as 

possible), Physical Distancing(complying to at least 1.5-

meter distance from others), avoid presence in family and 

friend’ gatherings, having contact with a patient at home, 

having contact with a patient in the workplace, Having con-

tact with a patient in other places, going out only for essen-

tial daily services, going to doctor’s office, going to the 

hospital for not-necessary medical reasons- for example 

visiting a friend or relatives-, being in crowded places. The 

response categories included ‘Yes, and ‘No’ formats.  
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Sample size  

We used the following formula to estimate the sample 

size: n=Z2P(1−P)/d2 

Considering that Z for 95% confidence interval is 1.96, 

P = 0.5 (assuming that 50% of people would perform pre-

ventive behaviors), and d = 0.03 (precision = 3%), we esti-

mated at least 1071 participants would be necessary for the 

study to have a power of 80% at 5% significant level. How-

ever, in practice, 1256 individuals participated in the study. 

 

Statistical analysis 

Results were presented as absolute frequencies and per-

centages for qualitative variables. Quantitative variables 

were presented as means and standard deviations. Univari-

ate logistic regression analyses were used to examine the 

relationships between independent variables and the risk of 

being infected. The odds ratio (OR) was calculated and pre-

sented with a 95% confidence interval (CI). Any variable 

with a p-value less than 0.25 was selected as a candidate for 

the multiple logistic regression analysis. Backward step-

wise logistic regression modeling was then used to obtain a 

subset of factors associated with being diseased. We used 

likelihood ratio tests to judge by removing the factors. Sta-

tistical analysis was performed using the statistical software 

SPSS 18.0.0. (SPSS Inc. Chicago, IL, USA). P-values less 

than 0.05 were assumed significant. 

 

Results 

In total, 1256 (54.2% female and 45.8% male) individu-

als fulfilling the inclusion criteria were included in the 

study. The subjects were divided into the COVID-19 pa-

tient (n = 262, 20.9%) and healthy group (n = 994,79.1%) 

groups. The mean age of participants was 37.60±11.48 

 
Fig. 1. Bar chart for percent of participants’ adherence to preventive behaviors 
 

Table 1. The characteristics of the study groups and the risk of being infected 

 Healthy Diseased   

Variable No (%) No. (%) Crude OR (95% CI) P-value 

Age; years  

Mean±Std 35.68±9.63 44.92±14.65 1.07 (1.05, 1.08) <0.0001 
Gender 

Female 546 (55.2) 131 (50.6) 1.0 (ref.)  

Male 443 (44.8) 128 (49.4) 1.20 (0.91, 1.58) 0.184 
Residency 

Rural 124 (12.5) 13 (5.1) 1.0 (ref.)  

Urban 867 (87.5) 244 (94.9) 2.68 (1.49, 4.83) 0.001 
Education    <0.0001 

University degree 695 (69.9) 138 (53.3) 1.0 (ref.)  

≤Secondary 295 (29.7) 104 (40.2) 1.77 (1.33, 2.37) <0.0001 
Illiterate 4 (0.4) 17 (6.6) 21.40 (7.09, 64.58) <0.0001 

Marriage 

Single/ Divorced 260 (26.3) 45 (17.4) 1.0 (ref.)  
Married 727 (73.7) 213 (82.6) 1.69 (1.19, 2.40) 0.003 

Job    <0.0001 

Unemployed 75 (7.6) 15 (5.8) 1.0 (ref.)  
Self-employed 100 (10.1) 43 (16.7) 2.15 (1.3-3.24) 0.023 

Retired 30 (3.0) 30 (11.6) 5.00(2.22-5.87) <0.0001 

Housewife 196 (19.8) 63 (24.4) 1.60(0.2-1.96) 0.135 
Worker 63 (6.4) 17 (6.6) 1.34(033-1.22) 0.446 

Employed 440 (44.4) 82 (31.8) 0.93(0.54-1.89) 0.818 

Student 88 (8.9) 8 (3.1) 0.45 (0.2-1.14) 0.090 
Economic status    0.799 

Poor 184 (18.5) 52 (20.4) 1.0 (ref.)  

Fair 466 (47.0) 117 (45.9) 0.88 (0.61, 1.28) 0.529 
Good 342 (34.5) 86 (33.7) 0.89 (0.60, 1.31) 0.555 

Comorbidity 

No 821 (82.6) 157 (59.9) 1.0 (ref.)  
Yes 173 (17.4) 105 (40.1) 3.17 (2.35, 4.26) <0.0001 
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years (female: 36.49±11.15 years; male: 38.86±11.74 

years). Most participants (66.5%) had a university degree. 

Figure 1 shows the percentage of adherence to 14 preven-

tive behaviors in the whole sample. Table 1 compares the 

demographic characteristics of the participants. Some de-

mographic characteristics, including age, residency, educa-

tion, being married or single, job, and having comorbidity, 

were significant regarding the development of COVID-19 

in univariate regression. 

Table 2 shows the univariate analysis of each of the pre-

ventive behaviors. In univariate analysis, the effect of some 

behaviors was significant for the development of COVID-

19, including the absence of physical distance, having a 

positive COVID-19 patient at home, going out shopping, 

and referring to the hospitals and doctors offices. The high-

est and lowest effects were related to contacting patients at 

home with odds of 6.36 and being in crowded places with 

odds of 1.01, respectively. To determine the adjusted odds 

of each significant variable in univariate regression, multi-

ple logistic regression was performed, for which the results 

are shown in Table 3. The odds of getting COVID-19 in-

crease by 4.9, 4.47, 1.78, and 2.49, respectively by the ex-

istence of a COVID-19 patient at home, going to the hospi-

tal and doctor's office and leaving home for essential ser-

vices. 

 

Discussion 

The current research aimed to compare the demographic 

characteristics and estimate the COVID-19 transmission 

routes in two groups of "COVID-19 patients and healthy 

people" in the population of Khuzestan province, Iran. A 

descriptive study of preventive behaviors showed that ad-

herence to the whole preventive behaviors in any of the 

population groups is not 100%, which is in line with previ-

ous studies (18). COVID-19 is currently a public health 

concern for which there is no known cure. Hence, prevent-

ing it through preventative behaviors regularly should be at 

the forefront of health plans (19). This finding may indicate 

the need for education and awareness or conducting risk in-

forming mobilizations at the population level. 

Some demographic characteristics increase a person's 

 

Table 2. Adherence to preventive behaviors among the study participants and risk of being infected  

 Healthy Diseased   

Variable No. (%) No. (%) Crude OR (95% CI) P-value 

Hand wash 

No 373 (38.3) 82 (31.7) 1.0 (ref.)  
Yes 601 (61.7) 177 (68.3) 1.34 (1.00, 1.79) 0.051 

Cover mouth and nose when coughing or sneezing 

Yes 939 (95.6) 244 (93.8) 1.0 (ref.)  
No 43 (4.4) 16 (6.2) 1.43 (0.79, 2.58) 0.234 

Wearing Mask in Public Place 

Yes 712 (74.1) 180 (69.0) 1.0 (ref.)  
No 249 (25.9) 81 (31.0) 1.28 (0.95, 1.73) 0.099 

Cleaning high-touch surfaces regularly  
Yes 625 (64.1) 152 (58.0) 1.0 (ref.)  

No 350 (35.9) 110 (42.0) 1.29 (0.97, 1.70) 0.071 

Social Distancing 
Yes 908 (91.8) 233 (89.6) 1.0 (ref.)  

No 81 (8.2) 27 (10.4) 1.29 (0.82, 2.05) 0.264 

Physical Distancing 
Yes 700 (71.6) 169 (64.5) 1.0 (ref.)  

No 278 (28.4) 93 (35.5) 1.38 (1.03, 1.84) 0.027 

Avoid presence in family and friend’ gatherings 
Yes 123 (12.4) 40 (15.3) 1.0 (ref.)  

No 868 (87.6) 221 (84.7) 1.27 (0.86, 1.87) 0.214 

Having contact with patient in home; No (%) 
No 873 (89.7) 151 (57.9) 1.0 (ref.)  

Yes 100 (10.3) 110 (42.1) 6.36 (4.61, 8.76) <0.0001 

Having contact with patient in workplace 
No 782 (80.5) 209 (80.4) 1.0 (ref.)  

Yes 190 (19.5) 51 (19.6) 1.004 (0.71, 1.41) 0.980 

Having contact with patient in other places 
No 820 (84.8) 207 (79.9) 1.0 (ref.)  

Yes 147 (15.2) 52 (20.1) 1.40 (0.98, 1.99) 0.060 

Going out only for essential services 
Yes 815 (83.7) 183 (70.4) 1.0 (ref.)  

No 159 (16.3) 77 (29.6) 2.15 (1.57, 2.95) <0.0001 

Going to doctor’s office 
No 607 (62.2) 90 (34.5) 1.0 (ref.)  

Yes 369 (37.8) 171 (65.5) 3.12 (2.34, 4.16) <0.0001 

Going to hospital 
No 730 (74.9) 89 (34.1) 1.0 (ref.)  

Yes 245 (25.1) 172 (65.9) 5.75 (4.29, 7.72) <0.0001 

Being in crowded places 
No 519 (52.2) 136 (51.9) 1.0 (ref.)  

Yes 475 (47.8) 126 (48.1) 1.01 (0.77, 1.32) 0.930 
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odds of developing COVID-19 disease, including older 

age, lower education, residency (urban), being married, be-

ing self-employed and retired and having comorbidities. 

Previous studies have also highlighted some of the demo-

graphic characteristics associated with COVID-19 (20). In 

univariate regression for analyzing any preventive behav-

iors, the odds of getting this disease are increased by not 

observing physical distance, presence in friendly and fam-

ily gatherings, contacting the patient at home, going out for 

essential services, and going to the doctor's office and hos-

pital. Numerous studies emphasize the observance of all 

preventive behaviors to prevent COVID-19 (21, 22). The 

lack of significance of all preventive behaviors can also be 

due to the sample selection bias or information recall. 

To determine the effect of each of the above variables, 

multiple regression was performed, and the results showed 

that the effect of age (there is a 4% increase in the odds of 

COVID-19 disease per year) is in line with the previous 

study. A university education degree reduces the odds of 

being diseased compared to less education level. Higher ed-

ucation increases the odds of getting a better job and higher 

knowledge of obtaining health-related information (23). 

Thus, it can be effective in reducing the odds of getting the 

disease.  

Having contact with the patient at home increases the 

odds 4.9 times. The possible reason is that living in a shared 

space increases the likelihood of exposure to respiratory 

droplets and increases the odds of being affected (24). 

Therefore, a special program for isolating and tracking con-

tact COVID-19 patients must be executed exactly. Going 

out for essential services increases the odds to 2.49. In other 

words, even if a person observes other behaviors, he/she is 

prone to the disease only by one exposure because not get-

ting COVID-19 requires constant adherence to all preven-

tative behaviors. Going to the doctor's office and the hospi-

tal also increases the odds by 1.78 and 4.47, respectively. 

In one study, about 20% of infections in inpatients and 73% 

of infections in healthcare workers (HCWs) were caused by 

nosocomial transmission (25). In another study, the 

COVID-19 patients (6.8%) were likely to have acquired 

COVID-19 in hospital (26). The ventilation status of hos-

pitals has also been suggested as a factor for getting 

COVID-19 (26). Therefore, it is necessary to study and im-

prove the status of adherence to health protocols and venti-

lation in offices and hospitals. Also, turning to telemedicine 

and educating people to reduce unnecessary appointments 

may be helpful during the pandemic. In this study, not 

washing hands and wearing masks in multivariate regres-

sion had no effect on the disease. The possible reason is that 

these are important behaviors and people have responded 

according to social desirability. Furthermore, considering 

the output of the multivariate model, it may be stated that 

personal hygiene has a minor role in relation to environ-

mental risk factors and environmental risk factors are more 

important than personal hygiene; These should be assessed 

in the future studies on COVID-19. 

 

Limitations of the study 

Due to the nature of the study, the results might be af-

fected by recall bias. A cohort study is necessary to deter-

mine and accurately attribute the contribution of each of the 

transmission routes. In this study, the incidence of COVID-

19 was assessed in general while not assessing the severity 

of the disease. Additionally, since some people in the 

healthy group may have had the infection but had no symp-

toms or got tested for COVID-19, the results should be in-

terpreted with caution. 

 

Conclusion 

The findings suggest that different factors are responsible 

for the increased spread of COVID-19. Indeed, since the 

Table 3. The results obtained from multiple logistic regression indicate the odds ratio of being infected 

Variable Adjusted OR (95% CI) P-value 

Age; years 1.05 (1.03, 1.07) <0.0001 
Residency 

Rural 1.0 (ref.)  

Urban 2.16 (1.04, 4.46) 0.037 
Education  0.005 

University degree 1.0 (ref.) - 

≤Secondary 1.36 (0.93, 1.98) 0.111 
Illiterate/primary 13.37 (2.43, 73.38) 0.003 

Comorbidity 

No 1.0 (ref.)  
Yes 1.48 (0.97, 2.24) 0.064 

Hand wash 

Yes 1.0 (ref.)  
No 1.38 (0.94, 2.03) 0.049 

Having contact with a patient at home 

No 1.0 (ref.)  
Yes 4.90 (3.32, 7.25) <0.0001 

Going out only for essential services 

No 1.0 (ref.)  
Yes 2.49 (1.63, 3.81) <0.0001 

Going to doctor’s office 

No 1.0 (ref.)  
Yes 1.78 (1.20, 2.63) 0.004 

Going to hospital 

No 1.0 (ref.)  
Yes 4.47 (3.05, 6.55) <0.0001 
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intervention of every single factor will have a small contri-

bution to reduce the prevalence of the disease, it seems es-

sential to design comprehensive interventions while em-

phasizing isolation and contact tracing. The findings pro-

vided evidence for infection prevention percussions pro-

grams. Additionally, the study provides evidence for multi-

level and multi-faceted policy and interventions for pro-

moting adherence to COVID-19 preventive behaviors. 
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