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Abstract 

The COVID-19 pandemic has been a serious health problem in most 
countries in the last few months, with every country adopting different 
preventive and therapeutic measures based on their specific 
circumstances. The epidemic began in Iran on February 19, 2020, and 
gradually spread across the country. The epidemic extent varies, and 
different preventive and therapeutic measures are taken in Iran. 
Shahroud and Miami Counties, covered by the Shahroud University of 
Medical Sciences, have experienced the highest incidence of COVID-
19 in Iran. However, the epidemic is well controlled by integrating the 
activities of the health, treatment, and research sectors and using 
information technology and a proprietary software application. This 
model can be thus studied as a successful experience. 
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Introduction 

Dealing with the COVID-19 is a newly-emerged global 

challenge in infectious diseases management. The disease first 
spread in China and Southeast Asia in late 2019 and gradually 

led to the death of a considerable number of people worldwide, 
especially in Europe and then the United States.1 Not only has 

this disease posed the risk of infection-induced death, but it has 
also brought unbearable stress.2 By May 13, 2020, there were 

4,170,424 confirmed cases worldwide, and the death toll 

reached 287,399 people. The World Health Organization 
(WHO) still assesses the COVID-19 as a very high-risk 

disease.1 

Countries have responded differently to the disease. 

According to global recommendations, most countries have 
partially employed the three most important strategies 

(mitigation, suppression, and containment) to control the 
disease.3-6 Meanwhile, countries such as South Korea have 

been more successful in containing the epidemic,7 whereas 
most European countries are facing a formidable challenge.1,8 

In all countries, general policies have usually been made by 

the ministry of health or the state for public affairs such as job 

closure; the instructions are then given to lower levels along 

with scientific medical and health recommendations. In the 

treatment sector, the medical staff (mainly doctors and nurses) 

are usually involved in the treatment of patients exclusively; 

these staff are also exposed to the risk of death.9-11 The public 

health sector is responsible for public education, case finding, 

contact tracing, and other health cares. Finally, the research 

sector adopts a different approach to the epidemic and takes 

valuable studies such as conduction of clinical trials to 

determine the effectiveness of new drugs and development of 

vaccines. 

In Iran, the ministry of health and medical education 

benefits from structural management centralization. The 

ministry is mainly responsible for providing health, treatment 

and education services through 7 separate deputy named health, 

treatment, education, research and technology, food and drugs, 

students and cultural, and development of management and 

resources. The health deputy is responsible for providing 

primary healthcare services for the community through an 

extensive network of health centers across the country, whereas 

the Treatment deputy is in charge of coordinating and 

controlling the provision of services in public and private 

medical centers. Moreover, the research and technology deputy 

is responsible for directing and supporting health-related 

research. More than sixty medical universities in different 

provinces and regions of Iran have been assigned to provide 

health services. With a structure similar to that of the Health 

Ministry, they provide services for the regions they cover. It 

should be noted that integration and coordination of activities 

of the three deputies of health, Treatment, and research can 

provide excellent opportunities for controlling the epidemic. 

fortunately, this has been implemented at Shahroud university 

of medical sciences by proposing a research-based model. This 

model was implemented on an approximate population of 

260,000 people covered by Shahroud university of medical 

sciences (Shahroud and Miami Counties), with the highest 

incidence of the COVID-19 in Iran, and the epidemic has been 

properly controlled.12 The specifications of this model and 

successful experience are described below. 

The university headquarters for prevention and control of 
COVID-19 was established right after the identification of the 

first confirmed positive case of coronavirus in Iran on February 
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19, 2020. After the responsibilities were declared, each deputy 

took proper measures to provide adequate beds (including 
intensive care beds) for the treatment of patients, supply 

protective equipment for healthcare workers and then for 
society, and provide public education. The research and 

technology deputy employed the faculty members of clinical 
and basic sciences and developed a pivotal research model in 

cooperation with the Epidemiology department. The model led 
to the coordination of various academic activities and their 

better effectiveness. The main specifications of this model are 
described below. 

1. Designing and presenting a systematic model for the
registration of data on suspected and confirmed cases of 

COVID-19 in hospitals and outpatient clinics including contact 
information, disease symptoms and their date of onset, results 

of CT scanning, PCR lab results, clinical examinations, 
prescribed drugs, vital signs, caring methods, recording cardiac 

monitoring, oxygen therapy in the ICU, and contact tracing. 

2. Developing a proprietary software application for
recording data and the access of treatment, health, and research 

deputies so that, besides data confidentiality, patients’ data 
related to tests, radiographies, drugs, etc. could be recorded in 

the system and could be entered into the system from HIS and 
other existing systems. In fact, rapid development of this 

comprehensive software application was the most important 
step in controlling this epidemic. Unfortunately, there are 

multiple systems for various registrations in Iran, and duplicate 
information is sometimes registered in these systems in most 

cities of Iran. Data entry into these systems is very time-
consuming and due to a large amount of missing data, 

statistical analyses are inaccurate. 

3. The health and treatment deputies are in contact via this

system so that, immediately after hospitalization of suspected 
or confirmed patients, their personal, job, and contact 

information will be available to the system users in extensive 
health centers. Based on the dates and schedules defined in the 

system, these contacts are actively traced for up to 14 days by 
healthcare providers, and in addition to recording the disease 

symptoms, health education is provided for them. At the same 

time, packages of protective equipment including masks, 
gloves, and disinfectants are delivered to patients and their 

families. 

4. In the active contact tracing program, the necessary tests

and treatment are performed on symptomatic individuals in 

contact with the patient, and if necessary, they are referred to 

hospitals via the same system. In this program, in addition to 
healthcare providers in extensive health centers, 12 supervisors 

monitor the health care workers activities and their records in 
the system. They also try to identify cases of migration or with 

missing contact information. The purpose of this model in the 
Health deputy is to target the activities and perform them 

accurately in a timely manner. Within near three months of the 
epidemic, 29,529 in-person and phone tracings were performed 

for 7,640 jobs and family contacts of 611 confirmed patients, a 
process which was very effective in controlling the epidemic. 

5. Establishment of the education ward in hospitals was

another important step in controlling the epidemic. In these 

wards, every discharged patient, along with a next of kin, 

receives the necessary consultations and educations for 

isolation up to 14 days after discharge. The patients also 

receive training materials, masks, and disinfectants. These 

trainings are also provided for the relatives of patients who die 

in the hospital. 

6. Availability of clinical and laboratory evaluations and

follow-up of the relatives, according to different levels of 

access, resulted in clear provision of all health and treatment 

staff with the patients’ conditions, and honest presentation of 

this information led to better and more accurate cooperation of 

employees. 

7. The management dashboard of this software application

in the Health and Treatment deputies and senior managers of 

the university provided the managers with accurate, fast, and 

timely information about the epidemic for decision making. 

8. Careful recording of data led clinical experts to evaluate

the results of their treatment comfortably and quickly and to 

make the necessary changes in the treatment protocols timely. 

In addition, it helped the decision makers to predict the 

required number of beds and staff by examining the status quo 

and to manage regions with more cases accurately. 

9. Other research projects can be performed precisely by

using the accurate and systematic recorded data of this system. 

In this system, patients are predicted to be followed up for 90 

days after discharge. In addition, data of two well-known 

cohort studies in Shahroud13,14 can be employed to evaluate the 

relationship between different exposures and the COVID-19. 

10. Providing accurate and timely statistics for the society

encouraged people, organizations, and NGOs to give a large 

volume of donation including masks and protective and 

required equipment. The epidemic was controlled properly due 

to the increased participation of people, the seriousness of 

health advice, closing jobs, and the staying at home instructions 

eventually. 

11. The resultant data were employed for inter-sectorial

cooperation in the first days of the epidemic before the national 

decisions, and all schools, universities, mosques, Friday 

prayers, and congregational prayers were shut down. 

12. Systematic registration of data and preparation of a

biobank from hospitalized patients paved the way for future 

studies. In other words, important investigations can be carried 

out in consistency to this study. 

13. This program can provide data required by senior

managers inside and outside of the ministry of health easily and 

accurately. Certainly, these statistics are highly effective in 

making the right decisions. 

14. Requesting the PCR test and its simple registration in

all covered centers, sending the sample quickly for testing, 

recording the results in the system, preparing outputs to 

complete the data of other systems, and exact registration of 

patients in the form of a registration program and even a cohort 

study was among the other advantages of the system and the 

joint action. 
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15. This system is an instrument for determining clinical
severity, transmission rate, and optimization of treatment 
options. Recording and evaluating the symptoms in the 
relatives of patients gradually determine changes in the 
symptoms of patients and sensitization of the health staff to 
various symptoms. 

16. The use of this system and its information can actually
equip the treatment sector and dedicate the largest and the best 
equipped hospital in Shahroud exclusively for COVID-19 
patients with the presence of the most experienced specialized 
workers. In addition to providing the non-COVID-19 patients 
with therapeutic requirements, this decision minimized the risk 
of staff infection and prevented contamination of other 
hospitals. Thanks to its physical size and structure as well as 
efficient ventilation facilities, all of which were led to the 
optimal and economic use of facilities. 

Obviously, close and continuous monitoring is necessary 
for accurate tracing and prediction of the COVID-19. Decisions 
made by officials at the time of crisis should be culturally and 
socially appropriate and sensitive. Timely, accurate, and 
transparent information on the epidemic in society and 
workplace accelerates the implementation of virus-controlling 
strategies. The university headquarters for prevention and 
control of the COVID-19 in Shahroud quickly recognized the 
crisis and activated the emergency management structures to 
prevent the disease spread. 

This comprehensive research project was started in 
cooperation with three deputies of health, treatment, and 
research aiming to trace the contacts of the confirmed cases as 
soon as possible. It was then continued by slowing spread of 
the epidemic through early detection of the confirmed cases. In 
contrast to very fast transmission of SARS-CoV-2, manual 
tracing aiming to prevent the spread of epidemics is very 
slow;15 therefore, information-based technologies are required 
to trace individuals in contact with the confirmed cases quickly 
and effectively, to give immediate notification, and to start 
isolation. Each patient with the COVID-19 should be detected, 
treated, educated and isolated immediately, and their contacts 
should be identified effectively as well. All of these steps were 
implemented properly in this program. Moreover, by 
developing a comprehensive and complete structure and using 
the opinions of experts in each deputy as well as feedback 
received from people, this program further improved in 
accordance with the daily needs of the region. 

Considering specific individual, cultural, and social 

characteristics of each city, it is important that every region 
should assess its own risks and take prompt actions on an 

appropriate scale to reduce both the COVID-19 transmission 

and its economic, general, and social impacts. Coordination 

and joint actions of health, treatment, and research sectors and 
the use of information technology according to local conditions 

can serve as a successful model for controlling epidemics. 
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