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INTRODUCTION

The COVID-19 pandemic crisis has exerted tremendous pres-
sure on health systems around the world. As the pandemic 
continues to strain global societies, it remains indispensable 
to maintain or ensure social distancing and limited face-to-
face contact in order to prevent super spreader events.1-4 In 
particular, telemedicine has helped reduce the risk of poten-
tial exposure to the virus while maintaining essential health 
services. By definition, telemedicine refers to a practice of med-
icine that delivers healthcare services at a distance using infor-
mation and communications technology. Prior to the COV-
ID-19 pandemic, telemedicine services were provided only in 
limited circumstances to ensure healthcare access and to im-
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prove patient experiences.5,6 Moreover, telemedicine services 
were not allowed in South Korea due to the following aspects: 
1) lack of evidence on the efficacy and cost-effectiveness of 
telemedicine and 2) a lack of agreement on optimal telemedi-
cine strategies through which to reach target populations and 
methods of services to be provided. 

However, amid these unprecedented times, South Korea ini-
tiated steps to expand coverage of telemedicine, especially tele-
consultations, on a temporary basis from February 24, 2020, 
ensuring access to essential health services for the greater 
population. In the initial stages, teleconsultation services were 
similar to the price of traditional in-person visits ($11–16, ap-
proximately) at all types of institutions. However, from May 
2020, clinics have been paid an additional amount ($3–5) for 
teleconsultation as part of incentives set by the Korean govern-
ment. At the onset of the COVID-19 pandemic, all healthcare 
providers were able to participate in providing teleconsultation 
services without any restrictions and to select target patients 
independently based on medical necessity. 

In this study, we aimed to examine the preliminary results 
of the use of teleconsultation services temporarily allowed in 
South Korea during the COVID-19 pandemic. Additionally, we 
further investigated the characteristics of healthcare providers 
and patients involved in teleconsultation services according to 
region, levels of care, and underlying medical conditions. 

MATERIALS AND METHODS

Study design, setting, and population 
This retrospective, observational study was conducted to de-
termine who provided and who received teleconsultation ser-
vices. We used claims data from the Health Insurance Review 
and Assessment Service (HIRA) in South Korea from February 
23, 2020, to June 30, 2020. South Korea has implemented man-

datory universal health coverage for all residents since 1989. 
More than 97% of the population is enrolled in the National 
Health Insurance (NHI) scheme; the remaining 3% who are 
considered vulnerable populations are covered through a gov-
ernment-subsidized Medical Aid program.7,8 All healthcare 
providers in South Korea are to submit claims to the HIRA for 
reimbursement for the services they provided to National 
Health Insurance and Medical Aid beneficiaries. Accordingly, 
the HIRA is able to collect and manage comprehensive data 
on healthcare utilization, diagnoses, and care provided across 
the country. Of the 228269875 cases submitted to HIRA during 
the study period, 567390 cases covered teleconsultation ser-
vices and included in our study.

Data collection
Our study results were based on the number of consultations, 
not on an individual basis for each patient. The billing data 
sent to HIRA from each healthcare institution includes the di-
agnosis, the history of treatment, including drug prescription 
and surgery, the number of visits, and the number of days of 
hospitalization. In addition, HIRA collects information about 
healthcare institutions, such as type, region, healthcare provider, 
and medical equipment. Each patient’s data are linked through 
a unique identifier code. We used this code to merge separate 
datasets for history of treatment, diagnosis, and general infor-
mation (Fig. 1). We identified the participating healthcare 
providers as those who submitted claims on teleconsultation 
at least once during the study period. Regions were defined as 
areas in which the healthcare institutions were located and cat-
egorized into three regions (Seoul metropolitan area, Daegu 
and Gyeongsangbuk province, and others). Notably, South Ko-
rea experienced regional differences in the surge of COVID-19 
patients, during the first wave in specific, which formed three 
main categories that divided the country based on the status of 
regional hotspots: 1) severely affected Daegu and Gyeong-

National health insurance

Telemedicine

Participating doctors

Claims
February 23 to June 30, 2020

Telemedicine

Outpatient

228269875 cases

Specific case code and text 
  ’telemedicine’

567390 cases

Fig. 1. Data collection and processing workflow.
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sangbuk regions as the epicenter of the national outbreak be-
tween February and March 20209; 2) a densely populated met-
ropolitan area where more than half of the country’s population 
lives;10 and 3) other remaining regions that do not fall under 
these criteria.

The principal diagnosis of each teleconsultation service 
provided was identified from the primary diagnosis listed on 
claims under the Korean Standard Classification of Diseases 
and Causes of Death-7 (KCD-7), which is modified from the 
International Classification of Diseases and Related Health 
Problems, 10th edition (ICD-10). Comorbidities were summa-
rized using the Charlson Comorbidity Index: this index includes 
17 comorbidity categories, and each condition is assigned a 
score of 1, 2, 3, or 6, with the sum of the index scores indicating 
the disease burden and estimated risk of mortality.11 Further-
more, we identified patients with severe and complex medical 
conditions, such as cancer, cardiovascular diseases, rare dis-
eases, and severe incurable diseases by using certain claims 
codes that are assigned to those conditions for lower co-pay-
ment. A first-visit patient was defined as one who had not vis-
ited healthcare providers or did not seek care for the identified 
diagnosis within the last 6 months. We also examined wheth-
er consultation was provided only or whether drugs were also 
prescribed at the point of care. 

Statistical analyses
We performed descriptive analysis in this study, presenting base-
line characteristics as means with standard deviations or num-
bers with percentages. We divided all healthcare institutions 
according to their levels of care. Thereafter, the participation 
rate of healthcare institutions, number of consultations, and 
costs pertaining to teleconsultations were calculated. For each 
doctor, we assessed his/her regional location, levels of care, 
and type of specialty. Lastly, we examined each patient’s diag-
nosis, disease severity, age, type of health insurance coverage, 
status of the first visit, and services provided in detail. Statisti-
cal analyses were performed with SAS software (version 9.4; 
SAS Institute, Cary, NC, USA)

Ethics statement
The Institutional Review Board (IRB No. 2020066) approved 
this study. The requirement for informed consent was waived, 
as this study analyzed an anonymous dataset only. 

RESULTS

In total, 6193 healthcare institutions provided teleconsultation 
services at least once between February 23, 2020 and June 30, 
2020. Regarding the type of institution, 5466 clinics participat-
ed, accounting for 88.3% of all institutions providing telecon-
sultation services. The participation rate of teleconsultation 
services among tertiary teaching hospitals accounted for 0.5% 

Table 1. Healthcare Institution, Utilization, and Cost of Teleconsultation

Total
Teleconsultation 

participated 
p value

Healthcare facility, n (%) <0.001
All  34481 (100)  6193 (100) 
Tertiary teaching hospital  42 (0.1)  30 (0.5) 
General hospital  317 (0.9)  192 (3.1) 
Hospital  1492  (4.3)  406 (6.6) 
Long-term care hospital  1463 (4.2)  99 (1.6) 
Clinic  31167 (90.4)  5466 (88.3) 

Healthcare utilization, n (%) <0.001
All  228269875 (100)  567390 (100) 
Tertiary teaching hospital  11113863 (4.9)  87767 (15.5) 
General hospital  20516061 (9.0)  152040 (26.8) 
Hospital  18066920 (7.9)  49028 (8.6) 
Long-term care hospital  1034838 (0.5)  10631 (1.9) 
Clinic  177538193 (77.8)  267924 (47.2) 

Healthcare cost, US dollars (%) <0.001
All  2984822805 (100)  8173475 (100) 
Tertiary teaching hospital  257990953 (8.6)  1548426 (18.9) 
General hospital  323005346 (10.8)  2144631 (26.2) 
Hospital  236224856 (7.9)  575864 (7.1) 
Long-term care hospital  11332985 (0.4)  111070 (1.4) 
Clinic  2156268665 (72.2) 3793484 (46.4) 

Percentages may not total 100 because of rounding.

Table 2. Characteristics of Teleconsultation Participating Doctors

Total 
(n=143848)   

Teleconsultation 
participated 

(n=17185)
p value

Region, n (%) <0.001
Seoul metropolitan area  35413 (24.6)  5218 (30.4) 
Daegu and Gyeongsangbuk 
  province

 14319 (10.0)  2906 (16.9) 

Other area  94116 (65.4)  9061 (52.7) 
Type of healthcare facility, n (%) <0.001

Tertiary teaching hospital 18428 (12.7) 4360 (25.4)
General hospital 27055 (18.6) 3871 (22.5)
Hospital 44151 (30.3) 1996 (11.6)
Long-term care hospital 6728 (4.6) 288 (1.7)
Clinic 49283 (33.8) 6687 (38.9)

Specialty, n (%) <0.001
Internal medicine 65140 (24.5) 5892 (34.0)
Family medicine 10195 (3.8) 645 (3.7)
General surgery 30558 (11.5) 914 (5.3)
Pediatrics 9575 (3.6) 1204 (7.0)
Obstetrics and gynecology 15455 (5.8) 719 (4.2)
Otolaryngology 16404 (6.2) 642 (3.7)
Orthopedics 36097 (13.6) 1199 (6.9)
Psychiatry 15140 (5.7) 736 (4.3)
Others 67040 (25.2) 5381 (31.1)

Percentages may not total 100 because of rounding.
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of all participating institutions. The total number of telecon-
sultations claims was 567390 cases, while clinics had the high-
est participation rate (47.2%). Although the number itself is not 
high, long-term care hospitals provided 10631 teleconsultation 
cases. The total amount of teleconsultations during the study 
period accounted for $8173475, and 46.4% of the total amount 
of teleconsultation bills was claimed by clinics (Table 1).

When analyzing teleconsultation services by region, in the 
Seoul Metropolitan area, 5218 doctors provided teleconsulta-
tion services in total, with this being the greatest number of doc-
tors by region (30.4%). The hardest-hit Daegu-Gyeongsangbuk 
province accounted for a lower number of doctors who partic-
ipated in teleconsultation (n=2906, 16.9%), although the pro-
portion of teleconsultation participating doctors was higher 
than the proportion of doctors in this region (10.0%). For each 
type of healthcare institution, the number of participating doc-
tors was highest in clinics at 6687 (38.9%), followed by doctors 
at tertiary teaching hospitals (n=4360, 25.4%). By specialty, 
doctors of internal medicine (n=5892, 34.0%) and pediatri-
cians (n=1204, 7.0%) participated the most (Table 2).

The most common major disease category among individu-
als who received teleconsultations were circulatory system dis-
eases (I00–I99), followed by endocrine, nutritional, and meta-
bolic diseases (E00–E90), and respiratory diseases (J00–J99). 
Neoplasms (C00–D48) were recorded as the second most prev-
alent at tertiary teaching hospitals, and mental and behavioral 
diseases were ranked first at long-term care hospitals. Of the to-
tal number of patients who received teleconsultation services, 
327918 (57.8%) patients had a Charlson Comorbidity Index 
score of 1 or higher, and Charlson Comorbidity Index scores 
were higher at tertiary teaching hospitals, general hospitals, 
and long-term care hospitals. The number of patients with se-
vere and complex conditions, who are subject to a low co-pay-
ment policy, was greatest at tertiary teaching hospitals, with a 
frequency of 21073 (24.0%) patients. This indicates that pa-
tients with severe conditions are more likely to be admitted to 
higher levels of care. In terms of age, most cases were from pa-
tients between 45–64 (35.6%) and 65–79 (32.1%) years. Although 
Medical Aid recipients are responsible for 3% of the total popu-
lation in South Korea, they accounted for 9.5% of the telecon-
sultation services. The proportions of Medical Aid recipients 
were disproportionally high at hospitals and long-term care 
hospitals at 26.9%, and 27.5%, respectively. Among all patients 
included in this study, 356622 (84.6%) cases were for a return 
visit to healthcare institutions, and the rate of first-visit patients 
was slightly higher at clinics (20.1%). There were 108838 cases 
(19.2%) that only received teleconsultation services without 
any drugs prescribed, and the corresponding rate was highest 
in hospitals and long-term care hospitals, 34.9%, and 31.4%, 
respectively. The cost per patient was lowest at the clinic level 
at $16 (SD=12) (Table 3). 

In a detailed analysis of the diagnoses of patients who par-
ticipated in teleconsultations, hypertensive diseases (I10–I15) 
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were found to be the most common diagnoses, with a total of 
88726 cases (15.6%), followed by diabetes mellitus (E10–E14) 
at 60298 cases (10.6%) and diseases of the esophagus, stom-
ach, and duodenum (K20–K31) at 20009 cases (3.5%). The top 
10 diagnoses accounted for 50.7% of all teleconsultation cases 
at the clinic level. In tertiary teaching hospitals, ischemic heart 
diseases (I20–I25) were the most common diagnosis at 5880 
(6.7%) cases, followed by cerebrovascular diseases (I60–I69) at 
5175 cases (5.9%), and the top 10 diagnoses accounted for 41.6% 
of all teleconsultations. This indicated that teleconsultations 
were provided for a large variety of diagnoses. Among long-term 
care hospitals, organic, including symptomatic, mental disor-
ders (F00–F09) and schizophrenia, schizotypal, and delusion-
al disorders (F20–F29) ranked first (n=2746, 25.8%) and sec-
ond (n=2193, 20.6%), respectively, accounting for 46.5% of all 
teleconsultations, indicating that psychiatric diseases were most 
common in these institutions (Supplementary Table 1, only 
online). 

Meanwhile, in long-term care hospitals, the top 10 diseases 
were responsible for 82.5% of diagnoses, and teleconsultation 
services were concentrated on major diagnoses. In clinics, 69837 
cases (26.1%) of hypertension and 35628 cases (13.3%) of dia-
betes were recorded. As for the volume of teleconsultations 
during specific periods of time, February and March reported 
the highest number of COVID-19 cases and had the most tele-
consultations across all levels of care (tertiary teaching hospi-
tals, general hospitals, hospitals, and clinics), and this number 
was particularly high in general hospitals and clinics. Notably, 
there was a different trend observed in May after incentives 

were applied to clinics when providing teleconsultations. In 
result, we saw an increase in teleconsultation services at clin-
ics, while all other types of healthcare institutions experienced 
decreases in such services (Fig. 2), suggesting that incentive 
policies within clinics may attribute to an increase in the num-
ber of teleconsultations during the COVID-19 pandemic. 

DISCUSSION

In South Korea, teleconsultation services were temporarily al-
lowed in response to the COVID-19 pandemic from February 
24, 2020, although the volume or details of services provided 
has yet to be studied. When we examined the volume of tele-
consultations at the national level during the study period, clin-
ics participated the most in terms of the number of participat-
ing institutions. Physicians providing teleconsultations were 
most likely to be doctors of internal medicine or pediatricians, 
based in the Seoul Metropolitan area, and practicing at clinics. 
Also, patients with circulatory and endocrine diseases, espe-
cially hypertension and diabetes mellitus, used teleconsulta-
tion services the most, which is consistent with cases in the 
United States.12 Considering the levels of care, tertiary teach-
ing hospitals provided more teleconsultation services to severe 
patients. Medical Aid recipients received more teleconsultation 
services than patients covered under the national health insur-
ance scheme. Among beneficiaries who received teleconsulta-
tions, before having access to these services, 15.4% of patients 
had not been treated for the presenting diagnosis within the 
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Fig. 2. Teleconsultations by period and incentive offered. 
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past 6 months, and 80.8% received drug prescriptions through 
teleconsultations. Lastly, we noted that the participation of clin-
ics significantly increased after the introduction of incentives. 

A similar trend of increasing teleconsultation services has 
been observed across the world since the beginning of the 
COVID-19 pandemic in 2020. In the United States, the num-
ber of telehealth visits increased by 35%, while in-person visits 
decreased by up to 59%. In the UK, a dramatic rise in telehealth 
services was reported right after the COVID-19 pandemic be-
gan: the volume of virtual visits increased from 25% to 75% of 
the total, and more than 97% of healthcare institutions deliv-
ered non-face-to-face services. Healthcare issues related to 
prisons where telehealth services were not adopted or provid-
ed during the pandemic were also noted.13-15 As teleconsulta-
tion services are intended to reduce potential infectious expo-
sure, we also found that the teleconsultation services were 
more likely to be provided at the epicenter of outbreaks and to 
increase at the time of a spike in new cases. In our study, only 
567390 cases (0.25%) out of 228269875 cases of medical use 
used teleconsultation. Although the trend is similar, the pro-
portion is very low, compared to teleconsultation rates in oth-
er countries. The reason for these results is that both medical 
providers and patients have low awareness of teleconsultation: 
in a previous study, the barriers to teleconsultation included 
difficulties in connecting to the phone, difficult to understand 
patient status, or insufficient communication.16

Reportedly, the use of teleconsultation improves access to 
healthcare services17 and maintains high patient satisfaction,18,19 
even in times of a pandemic. In order to prepare and respond 
to the recurrent outbreaks of infectious diseases in the future, 
it is necessary to discuss the direction teleconsultation is tak-
ing. Currently, there are key challenges to be addressed re-
garding current teleconsultation services. First, low-income 
and older populations may face difficulties in dealing with dig-
ital technology; therefore, the introduction of teleconsultation 
requires close attention to ensure that existing health inequali-
ties are not exacerbated.17 Second, training and standard guide-
lines for teleconsultation services should be provided to health 
care practitioners who are not familiar with new technology.20 
Third, adequate compensation for teleconsultation services is 
necessary, as it is directly associated with participation, as dem-
onstrated in our study results.21 An increase in teleconsultation 
services was observed after the incentives were applied, which 
possibly verifies the effectiveness of appropriate remunera-
tion. It is also necessary to generate evidence on the efficacy 
and cost-effectiveness of teleconsultation. In our study, we 
only analyzed data from early in the COVID-19 pandemic, al-
though we expect to be able to provide evidence through long-
term data collection and analysis in the future.

We analyzed claims data to assess the current state of tele-
consultation use at the national level in Korea. We examined 
both healthcare providers and patients to identify characteris-
tics of temporarily allowed teleconsultation services. There 

are still some limitations that mainly arise from claims data. 
Due to the availability of claims data, our study period was re-
stricted to before and after the first wave of COVID-19; thus, 
changes in teleconsultation use throughout the prolonged pan-
demic could not be identified. Another limitation is that it was 
not possible to examine satisfaction among healthcare provid-
ers and patients or the quality of care provided. Future research 
is required to measure and understand the quality of telecon-
sultation services. 

In conclusion, we noted that teleconsultations temporarily 
allowed during the COVID-19 pandemic were provided most 
often to the following patients: 1) those scheduled for revisita-
tion; 2) those with chronic diseases, such as hypertension and 
diabetes mellitus; and 3) those residing in pandemic hotspots. 
These trends in patient utilization of teleconsultation services 
in South Korea paralleled global trends. Findings from the study 
provide implications on suitable populations for teleconsulta-
tion and support the need for adequate reimbursement that 
incentivizes healthcare providers to offer teleconsultation ser-
vices. Further research on the quality of care through telecon-
sultation is necessary to prepare and respond to recurring out-
breaks of infectious disease henceforth. 
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