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INTRODUCTION

Access to critical care is a crucial element in contemporary 
healthcare systems.1 The demand for critical care capacity is in-

creasing worldwide due to the significant aging of populations 
with the accompanying increase in associated comorbidities, 
the development of life-sustaining treatment modalities, and 
the changes in perception regarding the role of intensive care 
units (ICUs).2,3 In many countries, the median age of the entire 
population admitted to the ICU is currently >65 years.4 Recent 
studies have revealed that increased ICU admission is attrib-
utable to older patients (>80 years).5,6 As these patients ac-
count for a significant proportion of hospitalizations and ICU 
treatment days, this increase may profoundly affect the utili-
zation of ICU resources.6,7

The growing demand for ICU resources can only be met by 
increasing the total capacity of ICUs.8,9 ICU bed shortage is as-
sociated with a greater risk of early readmission and higher pa-
tient refusal rates.10,11 As the aging population is expected to 
consistently create a high demand for critical care,12 an accu-
rate prediction of future demand levels is necessary to avoid in-
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sufficient supply. In Australia, Corke, et al.13 predicted that the 
expected proportion of patients aged >80 years admitted to 
ICUs would increase to 26.3% by 2030. 

South Korea is one of the world’s fastest aging countries.14 
Park, et al.15 investigated the ICU admission rate, total cost, and 
utilization of management procedures, such as mechanical 
ventilation, renal replacement therapy, and extracorporeal 
membrane oxygenation in South Korea, and showed that these 
variables increased from 2009 to 2014. However, there has been 
no report regarding the relationship between the increase in 
the number of ICU beds and the increase in utilization of ICU 
facilities. Therefore, in this study, we investigated the trends in 
ICU bed supply and duration of ICU stay from 2011 to 2019 in 
the adult population as follows: 1) classifying the population 
into adults and older adults, 2) evaluating changes in the num-
ber of ICU beds and duration of ICU stay each year, 3) evaluat-
ing geographical differences in the number of ICU beds and 
duration of ICU stay, and 4) predicting future ICU demands. 

MATERIALS AND METHODS 

Data source
We performed a cross-sectional study of the ICU bed supply 
and duration of ICU days from 2011 to 2019 in South Korea. We 
obtained data on ICU admission from the Health Insurance 
Review and Assessment Service (HIRA) database (Supplemen-
tary Table 1, only online). This database encompasses South 
Korea’s entire population, including the number of hospitals, 
hospital beds, and ICU beds, age of patients, and duration of 
ICU stay (ICU length of stay). Population data were obtained 
from Statistics Korea. Since the records did not contain any 
identifying information, this study was exempted from ethical 
review by the Gachon University Gil Medical Centre’s ethics 
review board (GFIRB2021-194).

Definitions and variables
We defined hospitals as tertiary general hospitals and general 
hospitals. Other hospitals were excluded as their ICUs do not 
typically provide critical care. Hospital beds were defined as 
licensed hospital beds. ICU beds included an aggregation of 
all ICU beds, excluding neonatal ICU beds (Fig. 1). In South 
Korea, pediatric ICUs are extremely limited, and most pediat-
ric patients who require intensive care are admitted to the gen-
eral ICUs. The available length of stay was calculated as the to-
tal number of beds multiplied by 365 days, assuming that 
every bed was available for daily use.16 Occupancy rates were 
defined as the ICU length of stay divided by the available ICU 
length of stay. 

The changes in ICU beds were described at the national level 
and in a 16-administrative-district level with two population 
groups: adults (aged ≥20 years) and older adults (aged ≥65 
years). South Korea comprises of 17 administrative districts. 

However, due to the relocation of central administrative agen-
cies in 2012, the Sejong-si region did not have an ICU hospital; 
therefore, its data was merged with that of the adjacent admin-
istrative district, Chungcheongnam-do. The annual ICU bed 
rates were calculated as population-based rates by weighing 
raw values to national and administrative district populations 
for each year in the study. Annual changes in counts of ICU 
length of stay in national and administrative districts are de-
scribed for both adults and older adults. Since the number of 
admissions do not represent the utilization of ICU resources, 
we evaluated occupied ICU length of stay. 

Statistical analysis
Data were analyzed using R (version 3.6.0, Vienna, Austria). 
We examined temporal trends in ICU bed number growth at 
the national and regional levels. At the national level, we sum-
marized the annual number of hospitals, hospital beds, ICU 
beds, adult and older adult population sizes, ICU beds per adult 
population, ICU beds per older adult population, ICU length 
of stay for the whole population, ICU length of stay per adult 
population, ICU length of stay per older adult population, and 
occupancy rates. At the regional level, we calculated the num-
ber of ICU beds, ICU beds per adult population, ICU beds per 
older adult population, ICU length of stay per adult population, 
and ICU length of stay per older adult population.

ICU beds and ICU bed-days from the HIRA database, 
2011–2019, South Korea

Excluded neonatal ICU

Classification into all adults and older adults

National trends and geographical differences

Changes in number of ICU 
beds by year

Changes in number of ICU 
bed-days by year

Prediction of 
future ICU bed-days

Fig. 1. Flow chart of the study design. HIRA, Health Insurance Review and 
Assessment; ICU, intensive care unit.
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We reported the temporal trends in the national and admin-
istrative district averages for each variable using the Joinpoint 
regression analysis (version 4.8.0.1; National Cancer Institute).17 
Trends spanning from 2011 to 2019 were computed as the mean 
annual percentage change. Shorter time segment trends were 
computed as the annual percentage change. This annual per-
centage change and the mean annual percentage change for 
each variable were expressed as the percentage change with a 
95% confidence interval (CI). All hypothesis testing was two-
tailed, and statistical significance was set at p<0.05.

The geographic inequality in ICU beds and ICU length of stay 
was quantified at the administrative district level by compar-
ing the 10th and 90th percentiles for each variable among all 
administrative districts.18 The difference between these two 
percentiles was used to indicate the degree of absolute geo-
graphic inequality, representing the absolute magnitude of the 
gap between high- and low-prescribing administrative dis-
tricts for each variable. The ratio between the 90th and 10th 
percentiles was used to assess the relative degree of geographic 
inequality between administrative districts for each variable.

We projected the ICU length of stay in 2020, 2030, and 2040 
based on the national and regional ICU length of stay between 
2011 and 2019, using a time-series statistical procedure, the 
Autoregressive Integrated Moving Average (ARIMA) model.19 
The 95% CI of all population parameters was also derived. The 
R package “forecast” was used for the analysis. 

RESULTS

National temporal trends
Temporal trends in ICU bed number growth and ICU length 

of stay are shown in Table 1. From 2011 to 2019, there was an 
increase in the number of hospitals providing critical care in 
South Korea (from 319 to 356; 11.6% growth), hospital beds 
(from 137392 to 152977; 11.3%), and ICU beds (from 7274 to 
8344; 14.7%). In 2011, the adult population in South Korea was 
39377310, resulting in an overall rate of 18.5 ICU beds per 
100000 persons. By 2019, the adult population had increased 
to 42723937, which resulted in an overall rate of 19.5 ICU beds 
per 100000 adults. The older adult population was 5700972 in 
2011, resulting in an overall rate of 127.6 ICU beds per 100000 
older adults. In 2019, the older adult population increased to 
8026915, resulting in a substantial decrease to 104.0 per 100000 
population. In 2011, the ICU length of stay for the adult popu-
lation were 1493585 days, which increased to 2148167 days in 
2019. The ICU length of stay for the older adult population were 
903638 days in 2011, which increased to 1406104 days in 2019. 
There was an increase in occupancy rate by 42.8%, from 58.7% 
in 2011 to 72.9% in 2019. 

Regional differences in ICU bed-numbers
Over 9 years, the ICU bed rate per 100000 adult population in-
creased by a mean and standard deviation (SD) of 7.4% (10.7%) 
among administrative districts, while the absolute geographic 
inequality decreased from 12.0 in 2011 to 11.7 in 2019, respec-
tively. However, the relative geographic inequality was not dif-
ferent (1.8) (Table 2). With regards to the 16 administrative 
districts, the Joinpoint analysis indicated that the ICU bed rate 
per 100000 adult population increased in eight administrative 
districts (50.0%), and no significant difference was observed 
in the eight administrative districts (50.0%). The most signifi-
cant increase in the annual average percentage change in the 
ICU bed rate per 100000 adult population was 25.8%, observed 

Table 1. Hospitals, Hospital Beds, ICU Beds, Population, and Occupancy Rate between 2011 and 2019

2011 2012 2013 2014 2015 2016 2017 2018 2019
Hospitals 319 332 324 330 337 341 344 353 356
Hospital beds 137392 138556 140384 144438 146803 148808 150160 152104 152977
ICU beds 7274 7281 7368 7497 7692 7897 7998 8135 8344
ICU bed proportion 0.053 0.053 0.052 0.052 0.052 0.053 0.053 0.053 0.055
Population aged ≥20 years (100 K) 393.8 398.3 402.9 407.5 412.1 416.5 420.4 423.9 427.2
Population aged ≥65 years (100 K) 57.0 59.8 62.5 65.2 67.8 70.0 73.6 76.5 80.3
Hospital beds per 100 K

Population aged ≥20 years 348.9 347.8 348.5 354.5 356.2 357.3 357.2 358.8 358.1
Population aged ≥65 years 2410.0 2317.0 2245.8 2215.1 2166.8 2127.1 2041.3 1988.2 1905.8

ICU beds per 100 K 
Population aged ≥20 years 18.5 18.3 18.3 18.4 18.7 19.0 19.0 19.2 19.5
Population aged ≥65 years 127.6 121.8 117.9 115.0 113.5 112.9 108.7 106.3 104.0

ICU length of stay (K) 
Population aged ≥20 years (K) 1493.6 1568.1 1628.0 1704.9 1849.1 1965.0 2037.4 2129.1 2148.2
Population aged ≥65 years (K) 903.6 971.1 1012.0 1065.5 1170.5 1248.1 1314.6 1394.1 1406.1

Occupancy rate (%) 58.7 61.4 63.0 64.8 68.3 70.6 72.2 74.0 72.9
ICU, intensive care unit; K, thousand.
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in Incheon (95% CI, 2.4–3.6) (Fig. 2A and Supplementary Table 
2, only online). Furthermore, the highest ICU bed rates per 
100000 adult population were found in Jeju-do (29.4) in 2011 
and Gwangju (29.0) in 2019. The lowest ICU bed rates per 
100000 adult population were found in Gyeongsangnam-do, 
13.5 and 14.3 in 2011 and 2019, respectively (Fig. 2A and Sup-
plementary Table 2, only online). 

There was a decrease in the ICU bed rates per 100000 older 
adults by a mean (SD) of 16.4% (9.7%) among administrative 
districts. The absolute geographic inequality decreased from 
100.9 to 57.9 from 2011 to 2019, and the relative geographic 
inequality decreased from 2.2 to 1.7 (Table 2). Joinpoint analy-
sis indicated that the ICU bed rate per 100000 older adults de-
creased in 11 administrative districts (68.8%). The most signif-
icant decrease in the annual average percentage change in 
ICU bed rate per 100000 adult population was observed in Je-
ju-do: 4.1% (95% CI, -6.9 to -1.4) (Supplementary Table 3, only 
online). The highest ICU bed rates per 100000 older adult pop-
ulation were found in Gwangju; they were 199.4 and 172.9 in 
2011 and 2019, respectively. The lowest ICU bed rates per 
100000 people in the older adult population were found in 

Chungcheongnam-do; they were 74.9 and 69.5 in 2011 and 
2019, respectively (Fig. 2B and Supplementary Table 3, only 
online). 

Regional differences in ICU length of stay
The ICU length of stay for the adult population increased by a 
mean (SD) of 62.2% (54.0%) among administrative districts, 
while the absolute geographic inequality increased from 180.1 
in 2011 to 235.9 in 2019. However, the relative geographic in-
equality decreased from 6.5 to 5.7 (Table 2). Joinpoint analysis 
indicated that the ICU length of stay for the adult population 
increased in 15 administrative districts (93.8%), and no signif-
icant difference was observed in the one administrative dis-
trict (6.2%). The most significant increase in the annual aver-
age percentage change in ICU length of stay in the adult 
population was 16.6% in Gwangju (95% CI, 11.1–22.5) (Sup-
plementary Table 4, only online). The longest ICU length of 
stay for the adult population was observed in Seoul; it was 
415757 days and 508129 days in 2011 and 2019, respectively. 
In contrast, the shortest ICU length of stay for the adult popu-
lation was 30435 days in Ulsan in 2011 and 34452 days in Jeju-

Table 2. Trends in ICU Beds and Length of Stay for Administrative Districts in South Korea, 2011–2019*

Characteristics by year Mean (SD) [median]†
Percentile

Geographical 
inequality

Administrative districts with 
statistically significant change

10th 90th Absolute‡ Relative§ Decrease¶ Steady‖ Increase**
ICU bed rate per 100 K of population ≥20 years

2011 19.5 (5.0) [18.0]  14.3   26.2   12.0 1.8
2019 20.8 (4.6) [20.9]  14.5   26.1   11.7 1.8
Change (2011–2019), % 7.4 (10.7) [5.2]    0.4   19.2
Trend (2011–2019), n (%) 0 (0) 8 (50.0) 0 (50.0)

ICU bed rate per 100 K of population ≥65 years
2011 130.9 (40.8) [128.5]  85.6 186.5 100.9 2.2
2019 107.0 (27.8) [99.5]  77.3 135.2   57.9 1.7
Change (2011–2019), % -16.4 (9.7) [-15.6] -27.7     -7.1
Trend (2011–2019), n (%) 11 (68.8) 5 (31.2) 0 (0)

ICU length of stay of population ≥20 years (K)
2011 93.3 (108.3) [56.8]  32.7 212.7 180.1 6.5
2019 134.2 (132.3) [89.0]  50.1 285.9 235.9 5.7
Change (2011–2019), % 62.2 (54.0) [35.9]  18.4 130.3
Trend (2011–2019), n (%) 0 (0) 1 (6.2) 15 (93.8)

ICU length of stay of population ≥65 years (K)
2011 56.4 (59.6) [36.2]  21.4 127.1 105.7 5.9
2019 87.9 (81.7) [61.4]  33.0 184.1 151.1 5.6
Change (2011–2019), % 69.8 (52.4) [45.1]  23.2 136.0
Trend (2011–2019), n (%) 0 (0) 1 (6.2) 15 (93.8)

ICU, intensive care unit; K, thousand.
*Total of 16 administrative districts were involved. Sejong-si was merged with Chungcheongnam-do; †Means were calculated from the values from 16 adminis-
trative districts. This mean does not reflect the value at the national level; ‡Absolute geographic inequality was calculated by subtracting the 10th percentile 
from the 90th percentile; §Relative geographic inequality was calculated as the ratio of the 90th percentile to the 10th percentile; ¶Indicates that a trend was 
significantly different from zero at the α=0.05 level (p<0.05) and that the mean annual percentage change had a negative value according to the Joinpoint re-
gression analysis; ‖Indicates that a trend was not significantly different from zero at the α=0.05 level (p≥0.05) according to the Joinpoint regression analysis; 
**Indicates that a trend was significantly different from zero at the α=0.05 level (p<0.05) and that the mean annual percentage change had a positive value ac-
cording to the Joinpoint regression analysis.
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do in 2019 (Fig. 2C and Supplementary Table 4, only online). 
The ICU length of stay in the older adult population in-

creased by a mean (SD) of 69.8% (52.4%) among administra-
tive districts from 2011 to 2019. The absolute geographic in-
equality increased from 105.7 in 2011 to 151.1 in 2019, while 
the relative geographic inequality decreased from 5.9 to 5.6 
during this period (Table 2). Joinpoint analysis indicated that 
the ICU length of stay in the older adult population increased 
in 15 administrative districts (93.8%), while no significant dif-
ference was observed in one administrative district (6.2%). 
The most significant increase in the annual average percentage 
change in the ICU length of stay in the older adult population 
was observed in Gwangju, which was 15.9% (95% CI, 11–21.1) 
(Supplementary Table 5, only online). The largest numbers of 
ICU length of stay in the older adult population were 226281 
days and 314548 days in 2011 and 2019, respectively; both of 
these numbers were observed in Seoul. The shorter ICU length 
of stay in the older adult population were 20117 days in Gwangju 

in 2011 and 20878 days in Jeju-do in 2019 (Fig. 2D and Supple-
mentary Table 5, only online).

Future ICU demands in South Korea
Based on the ICU length of stay from 2011 to 2019 using the 
ARIMA model, we analyzed and predicted the ICU length of 
stay for the years 2020, 2030, and 2040. At a national level, the 
predicted ICU length of stay of the population aged under 45 
years remained stable over the prediction period. However, 
the ICU length of stay for the population aged 45 years and 
older was predicted to increase. Specifically, the population 
aged ≥80 years was expected to account for the largest share 
of ICU length of stay by the year 2030 (Fig. 3A). Summing the 
total ICU length of stay for each age group provided the total 
number of expected ICU length of stay (Fig. 3B). In 2030, the ICU 
length of stay was expected to increase by 40.9%, to 3126800 
days from 2219100 days in 2019 (Supplementary Table 6, only 
online). Assuming there is no change in the number of ICU 
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(×1000). ICU, intensive care unit.
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beds in 2030, the occupancy rate was calculated as 102.7% (95% 
CI, 94.7–110.6). A higher occupancy rate, particularly over 80%, 
has been reported to directly correlate with ICU and hospital 
mortality and ICU readmission within seven days of discharge.20 
Therefore, we calculated the predicted ICU beds in 2030, as-
suming an occupancy rate of 80%, which was 10708.2, repre-
senting a 28.3% increase from 2019. There were seven admin-
istrative districts (43.8%) at the regional level, predicting over 
80% of an occupancy rate of lower 95% CI of predicted ICU 
beds in 2030 (Supplementary Table 6, only online). The ad-
ministrative districts with expected occupancy rates of lower 
95% CI of predicted ICU beds over 100% in 2030 included Dae-
gu (104.1%), Chungcheongnam-do (112.7%), and Gyeongsang-
nam-do (103.0%).

DISCUSSION

This study demonstrated the changes in the number of ICU 
beds and duration of ICU stay at a national and administrative 
district level over a 9-year period. The number of ICU beds avail-
able serve as a cornerstone for providing life-saving support 
for critically ill patients.21 We investigated whether there was a 
discrepancy between the demand for critical care and ICU bed 
supply based on this concept. We showed that the number of 
hospitals providing critical care and their bed capacity in-
creased nationally. Although the number of ICU beds and the 
ICU bed rate per adult population increased, the ICU bed rate 
per older adult population decreased over the 9 years of inves-
tigation. The ICU length of stay in the adult and older adult 
population increased during the same period. Moreover, a sig-
nificant discrepancy was found between the supply and de-
mand of ICU beds in the older adult population of South Korea.

In the United States, the number of acute care hospitals de-

creased, while the number of ICU beds substantially increased 
from 2000 to 2009 (15.1%).22 The ICU bed rate for individuals 
aged ≥20 years remained constant, while that for individuals 
aged ≥65 years decreased by 2.0% over this period in the US. 
In South Korea, the number of ICU beds and ICU bed rate per 
adult population increased from 2011 to 2019 by 14.7% and 
7.4%; however, ICU bed rate per older adult population de-
creased from 2011 to 2019 by 16.4%. The reason for this decline 
may be attributed to the aging of the population. The popula-
tion of South Korea is aging rapidly, and the population aged 
65 years or older is expected to comprise 20% of the total pop-
ulation by 2025.23 In the US, the increase in the percentage of 
older adult patients affected ICU bed and specialist utiliza-
tion.7,9 In the Netherlands, the percentage of hospital admis-
sions of older adults rose between 2005 and 2014; however, the 
percentage of ICU length of stay remained stable. In our study, 
the older adult population size and their ICU length of stay in-
creased by 40.9% and 55.6%, respectively, from 2011 to 2019. 

Our data also revealed some regional disparities in the num-
ber of ICU beds and ICU length of stay among the adult and 
older adult populations. The 90th percentile values of the ICU 
bed rate per adult population and per older adult population 
were 1.8 and 1.7 times higher than the value of the 10th per-
centile in 2019, respectively. Significant disparities in the ICU 
length of stay for the adult population and older adult popula-
tion between administrative districts were noted in 2019 (5.7 
and 5.6 times of the 90th percentile to the 10th percentile, re-
spectively). We expressed the intensity of ICU bed rates and 
ICU length of stay visually using a map of South Korea (Fig. 2) 
and observed that areas with high-intensity ICU bed rates 
were different from those with high-intensity ICU length of stay. 
In 2019, the sum of the ICU length of stay of the adult popula-
tion in two regions, Seoul and Gyeonggi-do, constituted 42.9% 
of the total ICU length of stay of the adult population (Supple-

Fig. 3. ICU length of stay from 2011 to 2019 and projections for 2020, 2030, and 2040. (A) Each age group over time. (B) Sum of ICU length of stay in each 
age group. ICU, intensive care unit.
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mentary Table 3, only online) and 41.0% of the total ICU length 
of stay of the older adult population (Supplementary Table 5, 
only online). As the ICU beds of Seoul and Gyeonggi-do con-
stitute 41.9% of the total number of ICU beds in South Korea, 
these regional disparities may reflect centralization within the 
healthcare system. 

We projected future ICU demands using the ARIMA model, 
based on the ICU length of stay in the 9 years recorded in the 
HIRA database. This model has been adopted in previous stud-
ies to forecast the length of stay by analyzing the retrospective 
Medicare Health Maintenance Organization data24 and the 
Australian and New Zealand Intensive Care Society Core Da-
tabase,13 which are structurally similar to the HIRA database. 
We predicted that ICU bed demands would surmount ICU 
bed supply in 2030, not only in Seoul and Gyeonggi-do, where 
healthcare resources are concentrated, but also in Daegu, 
Chungcheongnam-do, and Gyeongsangnam-do. Among them, 
Chungcheongnam-do and Gyeongsangnam-do have the low-
est ICU bed rates per older adult population in 2019 (Supple-
mentary Table 7, only online). Notably, as Chungcheongnam-
do has the lowest hospital and ICU bed rate per older adult 
population nationally, the expansion of medical institutions 
providing critical care require special attention in this district. 
Furthermore, to resolve the centralization of healthcare resourc-
es and shortage of ICU beds, the ratio of ICU beds to total hos-
pital beds specified in the medical law should be increased by 
at least 5% in administrative districts with a shortage of ICU 
beds.

Studies regarding ICU bed availability have been conducted 
extensively, revealing considerable variability worldwide,9,25 
even within individual countries.22,26 In Europe, there were 
11.5 critical care beds per 100000 population, with significant 
differences between countries (Germany: 29.2 and Portugal: 
4.2).25 There were 3.6 critical care beds per 100000 population 
in Asia, with marked differences according to the World Bank 
income classification, i.e., a median of 2.3 and 12.3 critical care 
beds per 100000 low- and high-income populations, respec-
tively.27 Among the high-income countries, in 2017, South Korea 
was ranked third-lowest after Japan (7.3) in terms of the number 
of ICU beds per population. Ohbe, et al.28 reported that the 
4-year mean ICU bed occupancy rate did not change from 2015 
to 2018 in Japan. In contrast, our results revealed that the oc-
cupancy rate increased annually in South Korea. 

The proportion of the older adult population is fast approach-
ing 20% of the entire population of South Korea. However, the 
proportion of the population aged 65 years and older in Japan 
was already 23.1% in 2010.29 There were attempts to reform 
the national healthcare system to accommodate the country’s 
fast-aging population.30,31 South Korea’s national health insur-
ance, which covers its whole population, utilizes fee-for-service 
payment with a contract-based healthcare reimbursement sys-
tem.32 The reimbursement rate is generally low, particularly 
the cost for ICU resources, and hospital administrators are re-

luctant to invest in ICU resources, including hospital beds.33 
Our study revealed that occupancy rate may exceed 100% in 
2030 if the number of ICU beds remain the same. 

This study had several limitations. First, we did not exclude 
pediatric ICUs. Since 2018, the HIRA has provided the num-
ber of adult ICU beds separately from pediatric ICU beds; but 
before 2018, it only provided a sum of pediatric ICUs and adult 
ICUs. However, as the ICU length of day of 0 to 14-year-old pa-
tients only comprised a small portion of the total ICU length of 
days, we believe this had an insignificant impact on the over-
all outcomes. Second, the occupancy rates were calculated by 
dividing the ICU length of stay by the number of available ICU 
length of stay. The term “available length of stay” indicates “po-
tential” length of stay and is not derived from individual-level 
data. Third, day-based occupancy calculations can cause a mis-
interpretation of the hospital’s capacity.34 Fourth, our predic-
tion of future ICU demands was based on a study over a rela-
tively short period. Lastly, we did not consider the importance 
of personnel, such as intensivists and ICU nurses. Due to the 
high-quality care of intensivists and ICU nurses, ICU bed utili-
zation can be increased. Increasing the number of ICU beds 
without expanding ICU personnel would not suffice in antici-
pating for the aging society in South Korea. However, we be-
lieve our results can be a precedent to suggest the importance 
of increasing ICU personnel.

In conclusion, our study may inform government organiza-
tions about the necessity of planning and preparing for future 
ICU demands and anticipating their short supply. Without 
implementing proper healthcare policies in the near future, 
the healthcare system in South Korea may collapse due to the 
shortage of ICU beds. Moreover, the situation may be worse in 
some administrative districts than in others. In today’s climate, 
the COVID-19 pandemic has demonstrated how quickly ICU 
bed spaces can become insufficient; and if another situation 
similar to COVID-19 occurs, inevitable and adverse outcomes 
could affect South Korea’s healthcare system. Therefore, re-
ports at the individual level from individual hospitals and each 
administrative district should be published to help govern-
ment organizations reform healthcare policies in South Korea.
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