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Abstract. The COVID-19 pandemic changed the landscape of telehealth services. 
The goal of this paper was to identify demographic groups of patients who have used 
telemedicine services before and after the start of the pandemic, and to analyze how 
different demographic groups’ telehealth usage patterns change throughout the 
course of the pandemic. A de-identified study dataset was generated by querying 
electronic health records at the Mount Sinai Health System to identify all patients. 
129,625 patients were analyzed. Demographic shifts in patients seeking 
telemedicine service were identified. There was significant increase in the middle 
age and older population using telehealth services. During the pandemic use of 
telemedicine services was increased among male patients and racial minority 
patients. Furthermore, telehealth services had expanded to a broader spectrum of 
medical specialties. 
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1. Introduction 

Telemedicine has been gaining popularity in recent years, as it is an effective way to 

expand medical services to remote areas and to reduce medical costs [1, 2]. Health care 

systems had successfully incorporated telemedicine in their treatment and management 

plans, such as diabetes management, postoperative care and cancer care [3 - 5]. Since the 

start of the COVID-19 pandemic, some cities and regions including New York City had 

issued ‘stay at home’ orders resulting in increased number of patients receiving medical 

advice through telemedicine service. Mount Sinai Health System has been offering 

secure outpatient video visits integrated into the patient portal of an electronic health 

record before and during the pandemic however a comparative temporal analysis of these 

services has not been conducted systematically. It is imperative to analyze characteristics 

of increased services due to a pandemic since ability to expand these services to more 

medical disciplines and populations are crucial for successful health care delivery during 

a pandemic. The goal of this paper is to identify demographic groups of patients who 

received telemedicine services before and after the start of the pandemic, and to analyze 

how different demographic groups’ telehealth usage patterns change throughout the 

course of the pandemic. 
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2. Method 

A de-identified study dataset was generated by querying electronic health records at the 

Mount Sinai Health System to identify all patients who used telemedicine services 

between January 2019 and July 2020. The Mount Sinai Health System has 8 hospitals 

with over 7,400 primary care physicians and specialists. All protected health information 

was removed from the dataset. The original dataset contained 147,988 patients, and over 

243,000 telemedicine sessions were conducted during the year and a half period. 

Variables in the dataset included patients’ demographics, encounter diagnosis and the 

corresponding care providers’ primary specialty. Patients with missing values in age, sex, 

race and diagnosis were excluded. In addition, only patients who were 18 years or older 

during their first telehealth visit, and patients who identified themselves as male or 

female were included. 129,625 patients were included. 

We defined patients who are between 18 to 39 years old as young patients, patients 

between 40 to 64 years old as middle age patients and patients over 65 years old as older 

patients. A pandemic indicator was introduced to indicate whether telemedicine services 

were provided before or after commencement of the pandemic. The first case of COVID-

19 in New York City was confirmed on 02/29/2020. Thus, services delivered before the 

week 61 of the study (first week of March 2020) were considered to be prior to the start 

of pandemic, whereas services after week 61 - after the start of pandemic. The different 

types of diagnoses were all coded in ICD-10 codes. We also mapped patients’ primary 

encounter diagnosis into corresponding body systems using ICD-10 codes [6]. 

For patients who used the service 3 times or more, we calculated the average number 

of days’ interval between services for each patient. For patients who regularly use 

telehealth service, the days between services are over 10 days. There are some patients 

who may use telehealth services several times, but in a short period of time. This may 

indicate those who required frequent follow up for a single medical issue. Thus, we 

defined patients who frequently and regularly use telehealth services as patients who 

have used the service at least 3 times and the average interval between services is at least 

14 days.  

We performed multiple logistic regressions on 3 subsets: all patients, patients prior 

to the start of pandemic and patients after the start of pandemic. Age, sex and race were 

independent variables. In all patients, patients who had completed information were 

included. We used the pandemic indicator (prior: 0, after: 1) as the dependent variable. 

In patients prior to the start of pandemic, only patients who had used telemedicine prior 

the start of pandemic were included and we used the frequency indicator (infrequent: 0, 

frequent: 1) as the dependent variable. In patients after the start of pandemic, only 

patients who enrolled in telemedicine service after the start of the pandemic were 

included and we used the frequency indicator (infrequent: 0, frequent: 1) as the 

dependent variable. 

3. Results 

2,053 patients used the service prior to the pandemic, and 127,572 patients started using 

the telemedicine service after the pandemic started. Of the patients who have used the 

service prior to the pandemic, over 95% (n= 1,962) of them continued using the service 

during the pandemic. Over 30% (n = 647) of patients who have used the service prior 

than the pandemic, were frequent telehealth users. However, this number decreased to 
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8% (n = 10,398) for patients who started to use the telehealth service after the start of the 

pandemic.  

The average age of telemedicine users was 40.76±14.09 years old prior to the 

pandemic. This number increased to 49.67±17.72 years old after the start of pandemic. 

According to Figure 1, before the start of the pandemic, the majority of patients who 

used the telehealth services were young patients (53.68%). In contrast, less than 7% of 

patients prior to the pandemic were older adults. After the start of pandemic, the average 

number of telehealth sessions per day increased for all age groups. Around 35% of 

patients were young patients, 42% were middle age patients and 23% were older patients. 

In addition, over 60% (n=78786) of telemedicine users were female. Furthermore, there 

were significantly less Black telemedicine users (10.92%) compared to Black in person 

users (around 33%). 
 

   
Figure 1A. Prior to the start of pandemic     Figure 1B. After the start of the pandemic 

 

According to logistic regression (Table 1), after the start of the pandemic, male 

patients, middle-age or older patients were significantly more likely to use the 

telemedicine service. In addition, there was an increase of non-white patients in 

telemedicine. Prior to the start of pandemic, age and sex were not significant variables 

in determine frequent telemedicine users. In contrast, after the start of pandemic, older 

patients, female patients and Black patients had higher odds of becoming frequent 

telemedicine users. 
 

Table 1. Logistic regression results 

Dependent 

Variable 
Pandemic Indicator Frequency Indicator 

Subset All Patients Prior to Pandemic 
After the start of 

Pandemic 

  OR P-Value OR P-Value OR P-Value 

Age Young 1   1   1   

Age Middle 
1.58 

0 
0.87 

0.169 
1.03 

0.16 
(1.44, 1.73) (0.71, 1.06) (0.99, 1.08) 

Age Old 
5.25 

0 
0.86 

0.434 
1.14 

0 
(4.40, 6.26) (0.59, 1.26) (1.08, 1.20) 

Sex Female 1   1   1   

Sex Male 1.14 0.004 0.88 0.191 0.89 0 
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(1.04, 1.25) (0.72, 1.07) (0.86, 0.93) 

Race White 1   1   1   

Race Asian 
1.23 

0.028 
0.73 

0.121 
0.94 

0.178 
(1.02, 1.47) (0.49, 1.09) (0.86, 1.03) 

Race Others 
1.54 

0 
0.77 

0.015 
0.81 

0 
(1.39, 1.70) (0.62, 0.95) (0.77, 0.85) 

Race Black 
1.97 

(1.65, 2.34) 
0 

0.91 
(0.63, 1.32) 

0.635 
1.25 

(1.17, 1.32) 
0 

 

In Table 2, prior to the pandemic, patients used telemedicine for mental disorders 

and diseases of digestive system. After the start of pandemic, medical issues shifted to 

metabolic diseases and immunity disorders, diseases of the circulatory system, diseases 

of the skin and subcutaneous tissue, and diseases of the musculoskeletal systems. 

Furthermore, patients with mental disorder, diseases of digestive system and 

musculoskeletal systems would routinely and frequently use telemedicine services.  
 

Table 2. Summary of body systems. 

  Pandemic Indicator Frequency Indicator 

Body System Prior After Frequent Infrequent 

1. Infectious and parasitic disease 3.79% 2.93% 2.47% 3.06% 

2.Neoplasms 0.63% 4.91% 5.84% 4.58% 

3. Endocrine, nutritional, and metabolic diseases and 
immunity disorders 4.7% 9.07% 7.86% 9.28% 

4. Diseases of blood and blood-forming organs 0.08% 0.9% 1.04% 0.84% 

5. Mental disorders 24.03% 13.6% 16.03% 13.21% 

6. Diseases of the nervous system and sense organs 7.54% 8.2% 8.58% 8.09% 

7. Diseases of the circulatory system 1.69% 7.29% 5.97% 7.51% 

8. Diseases of the respiratory system 6.4% 5.83% 5.4% 5.95% 

9. Diseases of the digestive system 30.58% 5.69% 8.15% 5.62% 

10. Diseases of the genitourinary system 2.1% 4.59% 3.78% 4.74% 

11. Complications of pregnancy, childbirth, and the 
puerperium 0.18% 0.86% 0.95% 0.82% 

12. Diseases of the skin and subcutaneous tissue 1.85% 5.18% 3.86% 5.44% 

13. Diseases of the musculoskeletal system 2.33% 7.39% 9.24% 6.81% 

14. Congenital anomalies 0.23% 0.56% 0.46% 0.58% 

15. Certain conditions originating in the perinatal 
period 0.05% 0.09% 0.07% 0.09% 

16. Symptoms, signs, and ill-defined conditions 8.88% 14.09% 13.56% 14.1% 

17. Injury and poisoning 1.32% 2.18% 1.74% 2.27% 

18. Factors influencing health status and contact with 
health services 3.39% 6.49% 4.9% 6.83% 

Body System None 0.25% 0.18% 0.11% 0.2% 
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4. Discussion 

The number of telehealth sessions increased drastically at the start of the pandemic. 

There was significant increase in middle age and older population using telehealth 

service. In addition, there was also increase in male patients and non-white patients. 

Furthermore, telehealth services had expanded to more medical specialties.  

In terms of telehealth usage frequency, traditionally half of the telehealth users 

were frequent or routine users. After the start of the pandemic, we observed increases in 

both frequent and non-frequent telehealth users, with the increase in non-frequent users 

being much greater. Older patients and black patients were more likely to become 

frequent telehealth users after the pandemic. In addition, patients with mental health 

problems, digestive track diseases and diseases of the musculoskeletal system were likely 

to use the telehealth services routinely. 

However, these results were periodic. As the pandemic is ongoing, we expect more 

changes in telehealth services will occur based on the severity of the pandemic and 

constant updates of telemedicine technologies. We will continue to monitor the trends of 

telemedicine usage and patients’ retention rate.   

5. Conclusion 

The COVID-19 pandemic changed the landscape of telehealth services. Demographic 

shifts in patients seeking telemedicine service as well as medical specialties expansion 

were identified in telehealth service use after the start of the pandemic. Age, race and 

gender were all important factors to consider creating better telehealth services in the 

future. Further expansion of telemedicine services to support physical and cognitive 

rehabilitation [7-8], behavioral health [9], and eldercare [10-11] is warranted.  
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