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INTRODUCTION 

Withholding and withdrawal of life-sustaining treatment (LST) have been focal points in ethi-

cal debates on emerging concerns associated with dignified death of humans and end-of-life 

(EOL) care [1,2]. Prolonging life by LST is not always beneficial, and LST can extend hospital 

time for patients and family members, without a probability of recovery.  

Cardiopulmonary resuscitation (CPR), including cardiac massage, which is a main com-

ponent of LST, can cause severe mechanical injuries such as rib fractures, hemothorax, and 
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other internal organ injury to the patient [3,4]. In a previous 

study, post-traumatic stress disorder symptoms were report-

ed in family members who had witnessed unsuccessful CPR 

attempts on their loved ones [5]. The Act on Hospice and Pal-

liative Care and Decisions on LST for Patients at the EOL were 

enforced in South Korea in February 2018 and allowed physi-

cians and patients to establish default orders concerning EOL 

care, including CPR. In two retrospective studies, implemen-

tation of the LST Decisions Act showed the effect of increased 

self-determination rates and early decision-making for LST 

[6,7]. In addition, in a systematic review, do-not-resuscitate 

(DNR) orders were reportedly associated with decreased CPR 

[8]. However, to the best of our knowledge, the effects of the 

LST Decisions Act and advance care planning on the overall 

incidence of CPR have not been investigated. 

We hypothesized that implementation of the LST Decisions 

Act and subsequent establishment of proactive preparation for 

physician orders for LST (POLST) reduces unnecessary CPR in 

accordance with the purpose of the Act on Hospice and Palli-

ative Care and Decisions on LST for patients at the EOL. In ad-

dition, other CPR-related outcomes were compared assuming 

the patients at the EOL who underwent CPR would be affected 

by prior preparation for POLST. 

MATERIALS AND METHODS 

Study Design and Patients 
This was a single-center, retrospective, observational study. 

Adult patients (>18 years of age) who underwent CPR during 

the study period (February 2016 to January 2020) were in-

cluded. The Act on Hospice and Palliative Care and Decisions 

on LST for patients at the EOL was enforced on February 4, 

2018, in South Korea, and data were compared between the 2 

years before implementation of the Act (pre-implementation 

period: February 2016 to January 2018) and the 2 years after 

implementation of the Act (post-implementation period: Feb-

ruary 2018 to January 2020). 

The study protocol was approved by the Institutional Re-

view Board of Seoul National University Hospital (IRB No. 

H-1802-111-924). The requirement for informed consent was 

waived by the institutional review board due to the retrospec-

tive study design. 

Data Collection 
Baseline characteristics 
Electronic medical records were reviewed and data regarding 

baseline characteristics such as age, sex, and pre-existing co-

morbidities included in the Charlson Comorbidity Index were 

extracted as well as the case-mix indices (CMIs). The CMI is 

the relative value assigned to the diagnostic group of patients 

in the medical environment used for allocating resources to 

the care and treatment of patients in the group and represents 

the diversity or complexity of the hospital [9]. The CMI data for 

each period were collected to verify that patients from the two 

periods could be compared. The monthly total number of hos-

pital admissions also was collected to calculate the incidence 

of CPR per 1,000 admissions. 

Data associated with CPR 
Only CPR for hospitalized patients in wards or intensive care 

units (ICUs) was included based on documentation of LST 

before the cardiac arrest. In addition, only the first recorded 

cardiac arrest for each patient was included in the analysis. 

The causes of cardiac arrest were classified according to the 5 

Hs and 5 Ts (hypoxia, hypovolemia, hydrogen ions, hyperka-

lemia/ hypokalemia, hypothermia; tension pneumothorax, 

tamponade-cardiac, toxins, thrombosis-coronary, thrombo-

sis- pulmonary) [10], and multiple selections were possible. 

Duration of CPR, return of spontaneous circulation (ROSC), 

24-hour survival rate, and survival-to-discharge rate were re-

corded for each CPR performed. ROSC was defined as return 

of any palpable pulse in the absence of ongoing chest com-

pressions for at least 20 consecutive minutes [11].  

Definitions  
CPR due to delayed documentation was defined as that per-

■ Implementation of life-sustaining treatment (LST) de-
cisions did not affect the incidence of cardiopulmonary 
resuscitation in hospitalized patients at 2 years after en-
forcement of the Act.

■ Cardiac arrests that occurred in terminally ill patients 
who had a written document regarding withholding and 
withdrawal of LST comprised a small proportion of the 
total cardiac arrests in our center, and the proportions be-
fore and after implementation of the Act were the same.

■ Proactive preparation of documentation regarding with-
holding and withdrawal of LST with universalization of 
the Act will be needed to avoid unnecessary resuscitation 
at end-of-life stages.

KEY MESSAGES



239https://www.accjournal.orgAcute and Critical Care 2022 May 37(2):237-246

Im H, et al.     Cardiopulmonary resuscitation after enforcement

formed because the DNR or POLST documentation was not 

completed before the initial cardiac arrest despite discussion 

of LST for terminally ill patients. Preventable CPR was defined 

as CPR that could be detected several hours before the adverse 

event using pre-alarm signs and that was avoidable through 

appropriate and prompt medical management. The time and 

date of CPR events were monitored to determine any pre-exist-

ing pre-alarm signs that existed within 48 hours of events and 

whether the events were potentially avoidable. The pre-alarm 

signs were abnormal vital signs based on the rapid response 

system trigger criteria (Supplementary Table 1).  

Documentation for withholding or withdrawal of LST 
The monthly numbers of DNR and POLST documentations 

during the study period were recorded. Additional information 

regarding DNR and POLST included the timing of writing the 

documents (before or after cardiac arrest) and whether the 

documents were written in the ICU or general ward. Data on 

the detailed form of written POLST were also collected regard-

ing of whether POLST was completed according to the patient’s 

own will or that of surrogates (Supplementary Table 2). 

Study Outcomes 
The primary outcome was the incidence of CPR per 1,000 

admissions before and after implementation of the Act on 

Hospice and Palliative Care and Decisions on LST for patients 

at the EOL. The secondary outcomes were duration of CPR, 

ROSC rate, 24-hour survival rate, and survival-to-discharge 

rate. Subgroup analysis was conducted based on the location 

of CPR for each study outcome. 

Statistical Analysis 
Categorical variables were expressed as frequencies with per-

centages, and continuous variables were expressed as means 

with standard deviations. Normally distributed quantitative 

variables were compared using Student t-test, and non-nor-

mally distributed quantitative variables were compared using 

the Mann-Whitney U-test. Qualitative variables were com-

pared using the chi-square test. 

The interrupted time series was subjected to segmented 

regression analysis [12] to identify the correlation between 

enforcement of the Act and incidence of CPR per 1,000 admis-

sions, CPR duration, ROSC rate, 24-hour survival rate, and sur-

vival-to-discharge rate. The time after the intervention variable 

was considered in the model to determine the time, interven-

tion, and trend after intervention. The Durbin-Watson test [13] 

was performed to determine whether autocorrelation existed. 

The Pearson correlation coefficient was calculated to measure 

the statistical relationship between the monthly numbers of 

POLST documentation for all hospitalized patients and the 

incidence of CPR per 1,000 admissions. 

RESULTS 

From February 2016 to January 2020, a total of 867 patients 

who underwent CPR was included in the analysis: 446 and 421 

patients in the pre-implementation and post-implementation 

periods, respectively (Table 1). Significant difference was not 

observed in the baseline characteristics including Charlson 

Comorbidity Index scores between the two periods, except 

for the prevalence of comorbidities. For all hospitalized pa-

tients in the two periods, the CMI was comparable (1.09±0.05 

vs. 1.05±0.05, P=0.515) and overall hospital mortality was not 

significantly different between the two periods (2.3% vs. 2.3%, 

P=0.762).  

Characteristics of CPR between the Two Periods  
The descriptive clinical data and causes of CPR are summa-

rized in Table 2. The location and time of CPR were similar in 

the two periods. Significant difference was not observed in the 

number of CPRs due to delayed DNR or POLST documenta-

tion (7.0% vs. 6.4%, P=0.752). Unpreventable CPRs accounted 

for more than 80% in both periods, and the proportion of 

preventable CPRs did not differ significantly before and after 

implementation of the Act. Acidosis and hypoxia were the two 

most common causes of CPR based on the 5 Hs and 5 Ts, and 

significant differences were not observed between the two pe-

riods for any cause of CPR. 

Outcomes 
The incidence of CPR per 1,000 admissions during the 

post-implementation period was not significantly differ-

ent than during the pre-implementation period (P=0.255) 

(Table 3). The ROSC rate (70.99%±0.12% vs. 67.20%±0.11%, 

P=0.008) and survival-to-discharge rate (22.40%±0.12% vs. 

20.24%±0.09%, P=0.029) increased significantly after imple-

mentation of the Act; however, CPR duration (21.16±5.19 min-

utes vs. 20.62±5.81 minutes, P=0.755) and 24-hour survival rate 

(47.05%±0.13% vs. 47.54%±0.12%, P=0.075) were not signifi-

cantly different. In the subgroup analysis based on CPR loca-

tion, the variables did not differ significantly between the two 

periods, except for the survival-to-discharge rate in the general 
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ward subgroup. The survival-to-discharge rate of CPR in the 

ward significantly increased after implementation of the Act. 

In addition, significant statistical correlation was not observed 

between the monthly number of written DNR or POLST in all 

hospitalized patients and the incidence of CPR per 1,000 ad-

missions (Figure 1). 

Characteristics of DNR and POLST between the Two 
Periods 
The number of DNR documentations for patients with CPR 

decreased after implementation of the LST Act (Table 4). Most 

DNR documentations in the two periods were completed after 

the initial cardiac arrest. Among the 421 patients undergoing 

CPR in the post-implementation period, 22.6% completed 

Table 1. Baseline characteristics of CPR patients

Variable Pre-implementation (n=446) Post-implementation (n=421) P-value
Age (yr) 65.95±14.15 66.47±13.58 0.580
  <50 55 (12.3) 44 (10.5)
  50–59 72 (16.1) 61 (14.5)
  60–69 119 (26.7) 125 (29.7)
  70–79 130 (29.2) 130 (30.9)
  ≥80 70 (15.7) 61 (14.5)
Male 266 (59.6) 259 (61.5) 0.572
Charlson comorbidity index score 5.80±2.65 5.68±2.88 0.519
Comorbiditya

  Myocardial infarction 44 (9.9) 64 (15.2) 0.017
  Congestive heart disease 51 (11.4) 48 (11.4) 0.988
  Peripheral vascular disease 15 (3.4) 24 (5.7) 0.097
  Cerebral vascular disease 60 (13.5) 43 (10.2) 0.141
  Dementia 15 (3.4) 21 (5.0) 0.231
  Chronic obstructive pulmonary disease 19 (4.3) 7 (1.7) 0.025
  Rheumatic disease 19 (4.3) 16 (3.8) 0.731
  Peptic ulcer disease 26 (5.8) 1 (0.2) <0.001
  Liver disease
    Mild 46 (10.3) 7 (1.7) <0.001
    Moderate to severe 64 (14.4) 34 (8.1) 0.004
  Diabetes mellitus
    Uncomplicated 103 (23.1) 74 (17.6) 0.044
    Complicated 50 (11.2) 44 (10.5) 0.719
  Hemiplegia 5 (1.1) 3 (0.7) 0.530
  Chronic kidney disease
    Moderate to severe 97 (21.8) 92 (21.9) 0.970
  Solid tumor
    Localized 116 (26.0) 59 (14.0) <0.001
    Metastatic 65 (14.6) 88 (20.9) 0.015
  Leukemia 23 (5.2) 34 (8.1) 0.083
  Lymphoma 20 (4.5) 21 (5.0) 0.727
  Acquired immune deficiency syndrome 1 (0.2) 1 (0.2) 0.967
Medical or surgical patients 0.307
  Medical 358 (80.3) 326 (77.4)
  Surgical 88 (19.7) 95 (22.6)

Values are presented as mean±standard deviation or number (%). Pre-implementation: February 2016 to January 2018, Post-implementation: February 2018 to 
January 2020.
CPR: cardiopulmonary resuscitation.
aComorbidities used to calculate the Charlson comorbidity index.
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POLST documentation, and most of the POLST documenta-

tion was written with DNR after the initial cardiac arrest. In 

terms of whether the patient’s will was reflected, the majority 

of POLST documentation (96.8%) was completed by the pa-

tient’s family members as surrogates because they did not 

know the patient’s will or the patients did not express or decide 

their will regarding LST. The execution rate of withdrawal or 

withholding LSTs was 98.9% for CPR, 53.7% for hemodialysis, 

and 48.4% for mechanical ventilation in the POLST docu-

ments of CPR patients (Supplementary Table 3). Statistical 

difference was not observed in the number of DNR documents 

per month in total hospitalized patients (Figure 1). The char-

acteristics of written DNR and POLST for hospitalized patients 

throughout the study period are described in Supplementary 

Table 4. 

DISCUSSION 

In the present study, the effect of introduction of the LST De-

cisions Act on the incidence of CPR, a main component of 

LST, was evaluated. The incidence of CPR and other related 

outcomes, such as CPR duration and 24-hour survival rate, 

did not differ before and after implementation of the Act. The 

enforcement of the LST Decisions Act legitimately allows 

withholding and withdrawal of LST. POLST, based on the Act, 

helps to ensure that patients receive care consistent with their 

preferences. CPR, including external cardiac massage, is an 

aggressive LST and might be physically harmful in patients at 

the EOL [4]. Therefore, when withholding or withdrawing LST 

is discussed with patients or caregivers and physicians, the 

decision whether to perform CPR is often the first and most 

frequently made decision [14,15]. The effect of the implemen-

tation of the LST Decisions Act and subsequent advance care 

Table 2. Descriptive clinical data and causes of CPR

Variable Pre-implementation (n=446) Post-implementation (n=421) P-value
Location of CPR 0.496
  ICU 227 (50.9) 224 (53.2)
  Ward 219 (49.1) 197 (46.8)
Time of CPR 0.788
  Morning (06:00–12:00) 113 (25.3) 117 (27.8)
  Afternoon (12:00–18:00) 120 (26.9) 103 (24.5)
  Evening (18:00–24:00) 114 (25.6) 110 (26.1)
  Night (24:00–06:00) 99 (22.2) 91 (21.6)
CPR due to delayed documentationa 31 (7.0) 27 (6.4) 0.752
Preventable/unpreventable CPR 0.462
  Preventable CPR 76 (17.0) 64 (15.2)
  Unpreventable CPR 370 (83.0) 357 (84.8)
Cause of cardiac arrest
  Hypoxia 138 (30.9) 144 (34.2) 0.305
  Hypovolemic shock 62 (13.9) 44 (10.5) 0.121
  Acidosis 151 (33.9) 163 (38.7) 0.137
  Hyperkalemia/hypokalemia 10 (2.2) 15 (3.6) 0.245
  Cardiac tamponade 4 (0.9) 5 (1.2) 0.673
  Tension pneumothorax 0 0 1.000
  Pulmonary thromboembolism 13 (2.9) 15 (3.6) 0.590
  Acute myocardial infarction 34 (7.6) 29 (6.9) 0.677
  Other cardiogenic 91 (20.4) 79 (18.8) 0.544
  Anaphylaxis 1 (0.2) 4 (1.0) 0.158
  Neurologic 28 (6.3) 18 (4.3) 0.189
  Unknown 34 (7.6) 28 (6.7) 0.579

Values are presented as number (%). Pre-implementation: February 2016 to January 2018, Post-implementation: February 2018 to January 2020.
CPR: cardiopulmonary resuscitation; ICU: intensive care unit; DNR: do-not-resuscitation; POLST: physician orders of life sustaining treatment.
aCPR performed in terminally ill patients with no completed DNR or POLST documentation although there were discussions.
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Table 3. Primary and secondary study outcomes

Variable Pre-implementation (n=446) Post-implementation (n=421) P-value
Primary outcome
  CPRs/1,000 admissions 3.02±0.68 2.81±0.75 0.255
Secondary outcome
  Duration of CPR (min) 21.16±5.19 20.62±5.81 0.755
  ROSC rate (%) 67.20±0.11 70.99±0.12 0.008
  24-Hour survival rate 47.05±0.13 47.54±0.12 0.075
  Survival to discharge rate (%) 20.24±0.09 22.40±0.12 0.029
Subgroup analysis according to the location of CPR
CPR at ICU
  CPR/1,000 admissions 1.53±0.61 1.49±0.61 0.474
  Duration of CPR (min) 19.30±8.41 18.41±8.41 0.810
  ROSC rate (%) 65.17±0.18 65.37±0.20 0.229
  24-Hour survival rate (%) 41.00±0.21 38.99±0.15 0.067
  Survival to discharge rate (%) 15.12±0.11 19.05±0.13 0.070
CPR at ward
  CPR/1,000 admissions 1.49±0.40 1.31±0.56 0.454
  Duration of CPR (min) 23.50±7.61 24.09±10.22 0.718
  ROSC rate (%) 68.20±0.16 77.22±0.19 0.070
  24-Hour survival rate (%) 49.28±0.17 57.53±0.20 0.207
  Survival to discharge rate (%) 23.83±0.13 25.28±0.18 0.049

Values are presented as mean±standard deviation. Pre-implementation: February 2016 to January 2018, Post-implementation: February 2018 to January 2020.
CPR: cardiopulmonary resuscitation; ROSC: return of spontaneous circulation; ICU: intensive care unit.

Figure 1. Monthly trends of do-not-resuscitate (DNR) and physician orders for life-sustaining treatment (POLST) documentation and the incidence 
of cardiopulmonary resuscitation (CPR) per 1,000 admissions. Pre-implementation: February 2016 to January 2018, Post-implementation: February 
2018 to January 2020. The orange bars represent the number of DNR orders per month among hospitalized patients (Pre-implementation period, 
14.92±6.87 vs. Post-implementation period, 14.92±4.88; P=1.000). The blue bars represent the number of POLST documents per month among 
hospitalized patients (61.83±22.00). The gray lines represent the incidence of CPR per 1,000 admissions per month among hospitalized patients 
(2.92±0.71).
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planning and directives have been previously studied [16,17]. 

However, the changes in the overall incidence of CPR and 

after implementation of the LST Decisions Act have not been 

reported. Therefore, whether the implementation of the LST 

Decisions Act and application of standardized documentation 

regarding advance directives and care planning actually affects 

the incidence of CPR in the present study in terms of its origi-

nal purpose was investigated in the present study. 

CPR included in the present study had several similarities 

and differences compared with previous studies. The causes 

of cardiac arrest in the present study were consistent with a 

previous report showing predominant detectable causes of 

in-hospital cardiac arrest to be cardiac causes and hypoxia [18]. 

In contrast, the proportion of cardiac arrests with myocardial 

infarction was relatively low compared with results reported 

in two observational studies [19,20]. The proportion of unpre-

ventable CPR was comparable with or slightly higher than that 

in previous studies [21,22]. The ROSC rate and 24-hour surviv-

al rate were similar to or higher than those reported in other 

studies [19,20], but the total survival-to-discharge rate was 

lower [19,20]. In subgroup analysis, the survival outcomes of 

CPR were poor for patients in the ICU setting, consistent with 

a previous study [23]. The unadjusted results in the present 

study are likely because patients in the ICU often experience 

organ failure in addition to serious preexisting comorbidities 

[24]. The ROSC rate and survival-to-discharge rate showed a 

moderate increase after implementation of the LST Decisions 

Act and appear mainly associated with improved outcomes 

of CPR in the ward based on subgroup analysis. Because var-

ious factors affecting the clinical outcomes of CPR were not 

Table 4. The characteristics of written DNR, POLST in CPR patients

Variable Pre-implementation (n=446) Post-implementation (n=421) P-value
Total number of documentations 240 (53.8) 143 (34.0) <0.001
DNR document 240 (53.8) 48 (11.4) <0.001
Timing of writing DNR 0.173
    Before initial cardiac arrest 6a (2.5) 3a (6.3)
    After initial cardiac arrest 234 (97.5) 45 (93.8)
  Place where DNR was written 0.007
    ICU 177 (73.8) 44 (91.7)
    General ward 63 (26.3) 4 (8.3)
  DNR in medical or surgical patients 0.472
    Medical 200 (83.3) 42 (87.5)
    Surgical 40 (16.7) 6 (12.5)
POLST document NA 95 (22.6)
  Whether patient’s will was reflectedb

    Yes NA 3c (3.2)
    No NA 92 (96.8)
  Timing of writing POLST
    Before initial cardiac arrest NA 2a (2.1)
    After initial cardiac arrest NA 93 (97.9)
  Place where POLST was written
    ICU NA 85 (89.5)
    General ward NA 10 (10.5)
  POLST in medical or surgical patients
    Medical NA 80 (84.2)
    Surgical NA 15 (15.8)

Values are presented as number (%). Pre-implementation: February 2016 to January 2018, Post-implementation: February 2018 to January 2020.
DNR: do-not-resuscitation; POLST: physician orders of life sustaining treatment; CPR: cardiopulmonary resuscitation; ICU: intensive care unit.
aIn a total of 11 CPR patients with documentation before initial cardiac arrest, eight patients or surrogates canceled the documentation and three patients 
underwent CPR regardless of intact documentation; bIf form 1(when the patient’s own decision-making competency was preserved) or form 10 (when an 
advance directive was already written by the patient) were filled out, we judged that the patient’s own will was reflected in the POLST documentation; cPOLST 
documentation in all of three patients were completed after the occurrence of initial cardiac arrest. In one patient, an advance directive was prepared beforehand, 
but CPR was performed due to sudden cardiac arrest. Two patients themselves completed POLST documentation after return of spontaneous circulation.
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excluded and outcome indices mainly improved in CPR in the 

ward, external factors such as improved CPR quality or a rapid 

response team might be involved [25]. 

In the present study, significant difference was not observed 

in the incidence of CPR before and after implementation of 

the LST Decisions Act. We hypothesized the implementation 

of the LST Decisions Act and the subsequent proactive prepa-

ration for POLST reduce unnecessary CPR in terminally ill pa-

tients. To confirm the incidence of CPR based on this hypoth-

esis, a significant portion of CPRs in the pre-implementation 

period must be attributed to delayed LST documentation in 

patients at EOL [26]. In the present study, only 7% of the CPRs 

in hospitalized patients during the pre-implementation peri-

od were associated with delayed DNR documentation, likely 

indicating the majority of CPRs during the study period oc-

curred irrespective of the presence of terminal illness or EOL. 

Thus, the incidence of CPR might not decrease regardless of 

the proportion of completed documentation before initial 

cardiac arrest. Second, the unestablished practice of proactive 

preparation of POLST might have contributed to the results. In 

this study, the proportion of CPRs due to delayed documen-

tation remained the same without any significant difference, 

even after implementation of the LST Decisions Act. Although 

a system that withheld or withdrew the LST was introduced, 

LST including CPR for terminally ill patients continued if the 

proactive preparation for POLST was not widespread. In sum-

mary, CPR that occurred in terminally ill patients with DNR or 

POLST documentation accounted for only a minor portion, 

and implementation of the LST Decisions Act did not reduce 

the frequency of CPR due to delayed documentation in those 

patients, which could have contributed to the current results. 

There were several notable points after implementation of 

the LST Decisions Act. First, the proportion of DNR documen-

tation significantly decreased. Because DNR documentation 

was mostly written after initial cardiac arrest during both pe-

riods in CPR patients, the changes in the proportion of DNR 

documentation unlikely affected the incidence of CPR. This 

might be because the LST Decisions Act provided a new ap-

proach, the POLST, to withhold or withdraw LST including re-

CPR in terminally ill patients who underwent CPR. Second, 

the proportion of completed DNR or POLST documentation 

in CPR patients decreased. Because most DNR or POLST 

documentation was completed immediately before death in 

CPR patients after initial cardiac arrest, the lower proportion 

of completed DNR or POLST in CPR patients can be explained 

partially by the significantly better outcomes of CPR in the 

post-implementation period. Thus, because the proportion 

of recovery was higher in the post-implementation period, 

the number of completed DNR or POLST documentation in 

CPR patients without probability of recovery was assumedly 

lower in the post-implementation period. Lastly, the ratio of 

DNR or POLST documents and death among hospitalized 

patients was much higher in the post-implementation period, 

indicating the proportion of withholding or withdrawal of LST 

based on documentation significantly increased. However, as 

the self-determination rate was low and the interval between 

completion of DNR or POLST and death was short compared 

with Western countries [27-29], many additional procedures 

are needed to broadly establish the LST Decisions Act. 

The change in the incidence of CPR, the main component of 

LST, was analyzed for the first time before and after implemen-

tation of LST decisions and is the main strength of the present 

study. However, the present study had several limitations that 

should be considered before interpreting the results. First, 

due to the retrospective design, the results might be subjected 

to biases and limitations of retrospective studies. Estimating 

the effectiveness of the LST Decisions Act and related POLST 

forms to protect patients from unwanted LST is difficult. The 

present study did not include information regarding the exact 

timing when discussion of POLST and each component of LST 

other than CPR were started, which might have helped better 

explain the results. In addition, confounding factors that could 

affect the incidence of CPR and CPR-related outcomes were 

not excluded. However, patient groups in the two periods were 

comparable because the age, sex, CMI, and Charlson comor-

bidity index scores were not significantly different. Further-

more, because most patients and their surrogates agreed that 

CPR should not be performed when implementing the POLST, 

the effect of LST components other than CPR on the incidence 

of CPR was limited. Second, data on all terminally ill patients 

who were hospitalized in our hospital during the study period 

were not included in the analysis and only the proportion of 

terminally ill patients among CPR patients was estimated indi-

rectly. Finally, generalizing the study results is difficult because 

decisions on LST are mainly influenced by country and socio-

cultural differences. 

In conclusion, the incidence of CPR before and after imple-

mentation of the LST Decisions Act basically remained the 

same. Further studies are needed to determine how LST deci-

sions affect whether CPR and other LSTs are performed in real 

practice. 
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