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ABSTRACT 

 

During critical situations like the Covid-19 pandemic, a shortage of medical staff 

not only impacts the mortality of coronavirus patients but also contributes to 

delayed diagnoses of other life-threatening disorders like cancer. This study aimed 

to compare death rates and outcomes in patients with COVID-19 admitted to 

Intensive Care Units through remote and in-person consultations, and Conducted 

at Razi Hospital in Ahvaz, the cross-sectional study analyzed patient records from 

ICU admissions in August and September 2020, dividing them into case and 

control groups. Internal medicine residents provided remote consultations based 

on requests from attending specialists in other hospitals. Of the 58 patients 

included, the Remote Consultation group had significantly shorter wait times for 

clinical consultation (2.6 vs. 4 hours, p=0.002). There were no differences in 

waiting times for writing orders or death rates between the groups (p=0.9 and 

p=0.7, respectively). Medication usage also showed no significant variance. 

Remote healthcare offers benefits like long-term cost-effectiveness, reduced 

healthcare facility strain, shorter outpatient clinic wait times, and minimized 

exposure risks during pandemics like Covid-19. 

Keywords: Telemedicine, Covid-19, Intensive Care Units, Mortality  

 

 

INTRODUCTION 

 

On March 11, 2020, the World Health Organization declared COVID-19 as a global 

pandemic. Healthcare systems worldwide were strained due to the influx of critically ill 

patients. In emergency situations and pandemics, the demand for healthcare services grows 

significantly, leading to decreased efficiency and resources (1).  

Remote consultation in medicine is defined as "providing healthcare from a distance through 

telecommunications technologies with the aim of benefiting patients or populations." Remote 

consultation not only improves patient health but can also reduce healthcare costs, which is why 

its utilization has significantly increased in the past decade. Access to medical information, 

providing care that was previously inaccessible, enhancing clinical education, quality control 

of screening programs, and reducing healthcare costs all highlight the importance of utilizing 

remote consultation in prevention and treatment (2). The Agency for Healthcare Research and 

Quality divides remote consultation into three subgroups based on its usage:  

1. Video communication between physician and patient,  

2. Maintenance and transmission of patient medical documents, and  

3. Home patient monitoring to ensure necessary medical care, also known as remote patient 

monitoring (RPM).  

This system is extremely beneficial in treating rare diseases and critical conditions such as the 

COVID-19 pandemic. In rare diseases, where fewer clinical experiences are available, remote 

consultation facilitates maximum treatment efficiency for these patients through collaboration 

and consultation with specialists worldwide (3).  
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In the COVID-19 pandemic, due to increased contagion following close patient and healthcare 

worker contact, virus spreading in non-hospital environments, patient fatigue from waiting for 

suitable treatment protocols, and the increased workload of healthcare staff leading to decreased 

quantity and quality of COVID-19 patient treatments, remote consultation significantly aids in 

improving these conditions (4,5). A study conducted in Japan showed that even in areas with 

minimal COVID-19 infection rates, emergency services for other diseases were significantly 

affected at the minimum level possible. This demonstrates the importance of fundamental 

changes in treatment strategies, not only for COVID-19 but also for other diseases (6). 

The effectiveness and efficiency of remote consultation is influenced by factors such as cost, 

the population under investigation, the patient's adherence to this type of treatment method, and 

the type of medical expertise used is undeniable. In a study conducted in Indonesia in order to 

investigate the effectiveness of the remote consultation program, the increase in the workload 

of specialists, the disruption of the Internet network, the need for more infrastructure, the need 

for sufficient information and the training of personnel in relation to the system used and The 

defects that have arisen, the lack of timely access to patient information, and the unwillingness 

of a number of specialists in this program have been among the stated disadvantages of this 

system in terms of personnel (7). 

In this regard, the unprecedented disruption caused by the arrival of the Covid-19 pandemic as 

a catalyst for the adoption of new technologies that have so far experienced poor reception, the 

rapid shift towards mostly virtual consultations as an essential tool to continue to provide 

services and support Patients and vulnerable staff caused. This was a valuable opportunity to 

analyze the effectiveness of virtual counseling. 

The study examined how death rates and various outcomes differed between patients with 

COVID-19 admitted to Intensive Care Units based on whether they received remote or face-to-

face consultations. 

 

METHODS 

 

The present study is based on a research design with ethical code IR.AJUMS.REC.1399.726 

at the School of Medicine, Ahvaz Jundishapur University of Medical Sciences, and informed 

consent was obtained from all patients at the beginning of hospitalization. This cross-sectional 

study aimed to compare remote consultation with in-person consultation in terms of mortality 

rates among COVID-19 patients hospitalized in intensive care units (ICU). The study was 

conducted at Razi Hospital in Ahvaz, a prominent center for treating COVID-19 patients in the 

city. All patients' record files who were hospitalized in the ICU during August and September 

2020 were divided into two groups: the case group and the control group. In the case group, 

internal medicine residents provided necessary consultations through visual and auditory 

messaging based on requests from attending specialists in other hospitals. In contrast, the 

control group received all consultations in person. Relevant information was recorded for 

analysis. 

Study Population 

The study included patients diagnosed with COVID-19 infection through PCR or CT scan in 

the intensive care units at Razi Hospital who required consultation with internal medicine sub-

specialties for various reasons. Exclusions comprised patients who did not necessitate internal 

medicine consultation, deceased patients, individuals with incomplete information, and those 

unwilling to participate. Consultations with internal medicine subspecialties (rheumatology, 
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endocrinology, nephrology, hematology, and gastroenterology) requested for inpatients were 

conducted remotely in the case group using visual and auditory messaging platforms. 

Primary Outcomes 

The primary outcomes of the study included the waiting time to respond to consultation 

requests, waiting time to write orders in the patient file post-consultation, and the mortality rate. 

Descriptive statistics presenting mean ± standard deviation for quantitative data and 

percentages for qualitative variables will be displayed through tables and figures. The chi-

square test will be employed to compare frequency distributions in the two groups, the t-test for 

comparing means, and the odds ratio calculated to compare the frequency of genotypes between 

the case and control groups. A significance level of p < 0.05 will be used for all analyses. Data 

analysis will be performed using SPSS software (V22). 

 

RESULTS 

 

In this study, 58 eligible patients were enrolled and divided into two groups: case (31 

patients) and control (27 patients). Demographic information of the patients is presented in 

Table 1.  

 

TABLE I. DEMOGRAPHICS AND CLINICAL CHARACTRISTIC OF STUDY PATIENTS 

WITH COVID-19 INFECTION 

 
variables 

Case N=31 
Control 
N=27 

Gender 
 

Female 16 (59.2%) 17 (54.8%) 

Male 11 (40.8%) 14 (45.2%) 

Age(mean±SD) 
 

Female 57.1 ±14.3 61.2 ±13.7 

Male 65.4 ±13.6 68.2 ±11.5 

Comorbidities 
 

Hypertension 6 (22.2%) 21 (56.7%) 

Diabetes mellitus 12 (44.4%) 13 (41.9%) 

Chronic Kidney 
Disease 

3 (11.1%) 7 (22.5%) 

Chronic Hepatitis 
1 (3.7%) - 

Hypothyroidism 
3 (11.1%) 1 (3.2%) 

Rheumatoid Arthritis 
1(3.7%)  

 

After comparing the two groups, it was found that in the remote consultation group, the 

waiting time for clinical consultation was significantly shorter (4 hours vs. 26 hours) in 

comparison to the control group (P-Value = 0.02). However, no significant difference was 

observed in the time from consultation to recording in the patient file between the two groups 

(P-Value = 0.7) (Table 2). Lastly, the two groups were compared in terms of mortality rates, 

and no significant difference was observed in the mortality rate between the two groups (P-

Value = 0.7) (Table 2).  
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TABLE II. OUTCOMES OF REMOTE VS IN PERSON CONSULTATIONS 

 

 

 

 

 

 

 

 

 

Furthermore, the two groups were compared in terms of medications usage during 

hospitalization. Results showed no significant difference in the types of medications used 

between the two groups (Table 3). 

 

TABLE III. COMPARE TWO GROUPS IN TERM OF TYPES OF MEDICATIONS USAGE 

DURING HOSPITALIZATION 

 
Medications Case Control P value 

Insulin  13 (48.1%)  21(67.7%) 0.131 

Anticoagulants 14 (51.9%) 19 (61.3%) 0.469 

Antibiotic 
14 (51.9%) 16 (54.6%) 0.1 

Antihypertensive 4 (14.8%) 9 (29%) 0.195 

Antiviral 1 (3.2%) 5 (18.5%) 0.087 

Glucocorticoid 14 (51.9%) 20 (64.5%)  0.329 

 

 

DISCUSSION 

 

The results of the current study showed that remote counseling had the expected maximum 

efficiency and the mortality rate with this treatment strategy was similar to routine practices. 

In critical situations such as the COVID-19 pandemic, not only the mortality of COVID-19 

patients but also delayed diagnosis of other life-threatening conditions like cancer is impacted 

by the lack of specialized healthcare personnel, leading to increased mortality rates for both 

COVID-19 and non-COVID-19 patients.(8,9,10) Strategies such as remote counseling have 

been implemented in various countries to better manage critical situation.(11) 

Additionally, the waiting time for clinical consultations in the remote counseling group was 

significantly shorter than in the control group. This valuable finding indicates the effectiveness 

of remote counseling, especially in critical situations. 

A study conducted in Indonesia to address the challenges hindering the efficiency of remote 

counseling gathered the opinions of physicians from 39 different clinics using structured 

questionnaires and interviews. The most reported dissatisfaction was related to internet network 

disruptions affecting data transmission, increased workload, lack of budget allocation for the 

system, and using remote counseling to address the reported issues. To mitigate intervening 

variables Case 
N=31 

Control 
N=27 

P value 

 Waiting time to respond to 
consultation requests 
(Hours ) 
Mean ±SD 

2.6 ± 1.1 4 ± 1.1 0.002 

 Waiting time to write orders in 
the patient file after 
completing the consultation 
(Hours ) 
Mean ±SD 

1.1 ±0.85 0.99 ±0.7 0.920 

Mortality Rate 17 
(63.5%) 

21(67.7%) 0.786 
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factors, healthcare professionals in the current study communicated with each other through 

social and national networks to prevent excessive workload and facilitate early diagnosis 

efficiently without incurring high costs.(7) 

Similar to any system, concerns exist regarding remote counseling that require special attention, 

such as patient data security and accidental data transmission errors between two patients. To 

address this issue, GUO and colleagues proposed a Blockchain-Based ABE plan to minimize 

errors in patient data transmission and maximize patient data confidentiality.(12) 

While most societies support the enhancement of healthcare systems through remote 

counseling, South Korea stands as an opponent in this area. Researchers in South Korea argue 

that the high ratio of specialized physicians to the country's geographical area leads to easy 

access to healthcare specialists for citizens, making them inclined against remote counseling 

methods. With 73% of Korean physicians being specialists, exceeding the standard of 65% set 

by other countries, it is not surprising that South Korea is a principal opponent of remote 

counseling practices in global health policies.(13) 

Similar to the findings of the present study, they also reported in China that the use of remote 

consultation had a very positive effect on providing medical services to all types of patients, 

so that even a dedicated phone line without any cost, the possibility of consultations provided 

free consultations by specialists to patients so that on March 23, 2020, 9085 patients received 

telephone consultations  . In this system, the applicants first consulted with personnel other 

than doctors, and were referred to specialists by phone if needed and diagnosed with the 

possibility of disease. In this method, 293 patients with Covid-19 were identified by 137 

specialists (14). 

 

CONCLUSION 

 

The findings of the current study showed that the mortality rate in patients with Covid-19 

hospitalized in intensive care units who underwent remote consultation was similar to those 

who had face-to-face consultation.The benefits of remote healthcare, such as cost-

effectiveness in the long run, reduced pressure on healthcare facilities due to unnecessary face 

to face consultations, decreased wait times in outpatient clinics for patient follow-ups, and 

minimizing unnecessary patient and staff exposure during a pandemic like COVID-19, are 

more pronounced. Further studies with larger sample sizes and an evaluation of remote 

consultation efficiency in systems where patients are actively involved in providing 

information are highly recommended. 
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