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Abstract

:

This retrospective cohort study aimed to examine the effect of palliative care for patients with terminal cancer on healthcare utilization. The National Health Insurance (NHI) Research Database and death certificates were utilized to identify patients who died of cancer between 2005 and 2018. The number of terminal cancer patients between 2005 and 2018 was 605,126. Propensity score matching and conditional logistic regression were performed. The odds ratios (ORs) for “emergency care utilization”, “CPR”, “endotracheal intubation”, and “ICU admission” were significantly lower for enrolled patients regardless of enrollment time compared to unenrolled patients. Compared to unenrolled patients, the OR for “emergency care utilization” increased from 0.34 to 0.68, the OR for “CPR use” increased from 0.13 to 0.26, the OR for “intubation” increased from 0.15 to 0.26, and the OR for “ICU admission” increased from 0.27 to 0.40 in enrolled patients. Between 2005 and 2010, CPR utilization, intubation, and ICU admission in patients enrolled in palliative care declined each year. Since the inclusion of palliative care in NHI (from 2010 onward), its utilization has increased slightly each year. Patients with terminal cancer enrolled in palliative care consume fewer medical resources before death than unenrolled patients; however, the difference decreases with longer times before death.
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1. Introduction


Cancer has a high incidence and mortality rate, with 20 million new cases worldwide [1] and nearly 10 million deaths in 2020 [2]. With advances in medical treatment, the overall survival of patients with cancer has increased, treatment and care have become complex, medical costs have increased, and the quality of care for cancer patients has become a major healthcare issue [3]. The disease trajectory of patients with cancer is more predictable than those with other diseases [4,5]. Palliative care has gradually gained acceptance as a means to reduce the discomfort of patients with terminal cancer that are suffering from physical and psychological distress owing to the disease metastasizing and becoming incurable [6]. These patients seek emergency care, resulting in higher utilization of emergency care resources [7]. Studies have shown that 77% of patients with terminal cancer have had at least one emergency room visit in the last 3 months of life [8]. However, some of these visits could have been avoided [9]; therefore, emergency care utilization at the end of life is considered an important indicator of poor-quality end-of-life cancer care [10,11]. For death with dignity, the use of ineffective medications that increase the patient’s pain, as well as life-sustaining medical treatments, including intensive care unit (ICU) admission, cardiopulmonary resuscitation (CPR), and endotracheal intubation, is avoided. Extensive use of futile therapies in patients with terminal cancer is an indicator of inappropriate palliative care [12,13]. In Taiwan, 10–30% of cancer patients utilize emergency and intensive care services and undergo emergency medical procedures within 1 month before death. On average, 24.3% of cancer patients receive intubation therapy, and 10.6% undergo CPR (cardiopulmonary resuscitation) [14]. This tendency may be attributed to the discomfort experienced by patients and the subsequent emergency hospital visits. Family members, due to a lack of understanding of the terminal condition of the patient, inadequate caregiving capacity, unpreparedness for impending death, or absence of a DNR (Do Not Resuscitate) order, often resort to emergency services. In cases where patients exhibit life-threatening conditions, emergency physicians, possibly due to the absence of a DNR order from the patient or under the insistence of family members, may engage in aggressive life-saving measures (CPR; patients are often also intubated) and eventually admit the patient to an ICU (intensive care unit).



Hospice and palliative care is a care model that helps patients manage their symptoms through accurate assessment, reduces the spiritual suffering of the patient and their family members, and emphasizes improving the quality of life of the patient. Palliative care can control symptoms such as shortness of breath and pain in patients with terminal cancer [15] and even prolong survival despite involving less aggressive treatment [16]. Such patients enrolled in hospice and palliative care had lower rates of emergency care utilization compared to unenrolled patients [17,18]. Hospice and palliative care can also reduce the relative probability of ICU admission and length of stay [19]. In addition, Kao et al. compared the differences in futile life-sustaining measures such as CPR and intubation between cancer patients that were and were not enrolled in hospice and palliative care and found that cancer patients enrolled in hospice and palliative care were less likely to receive CPR [20]. Wang et al. showed that terminal pancreatic cancer patients enrolled in hospice and palliative care were less likely to be intubated [21]. Over the past few years (2001–2018), the rate of terminal cancer patients in Taiwan enrolled in hospice and palliative care 1 year before death has increased annually from 7% in 2000 to 62.8% in 2018 [14,22]. Hospice and palliative care interventions can reduce indicators of poor terminal cancer care, including emergency care utilization, ICU admission, CPR, and intubation [23,24].



Many previous studies have focused on the impact of hospice and palliative care on the quality of life of patients with terminal cancer; however, few studies were conducted on the relationship between “duration of palliative care” and “consumption of healthcare resources.” Previous studies on the duration of palliative care have analyzed emergency care utilization and ICU admission 1–6 months before death and have shown that palliative care at early stages is relatively less costly and requires less healthcare resource utilization [25,26]. The American Society of Clinical Oncology (ASCO) recommends palliative care within 8 weeks of a terminal cancer diagnosis [27]. The present study was conducted to examine the effect of the “duration of palliative care” on emergency care utilization, CPR, ICU admission, and intubation in patients with terminal cancer before death from 2005 to 2018. The primary study objective was to compare differences in emergency care utilization, CPR, intubation, and ICU admission among patients with terminal cancer (enrolled and not enrolled in palliative care) at 1, 4, 8, 12, and 24 weeks before death. The secondary objective was to understand trends in the utilization of palliative care by these patients before death from 2005 to 2018.




2. Materials and Methods


2.1. Data Sources and Participants


This was a retrospective cohort study that utilized data from the National Health Insurance (NHI) Research Database maintained by Taiwan’s Ministry of Health and Welfare from 2005 to 2018 in addition to data on cause of death. Deceased patients whose primary and secondary causes of death were cancer were included. Cancer is defined as the first three characters for categories 140–208 in the ICD-9-CM codes and the first three characters for categories C00-C97 in the ICD-10-CM codes. There were 609,978 deaths diagnosed as cancer (D-code: 140–208, ICD10: C00-C97) between 2005 and 2018. After excluding 11,503 cases with incomplete data on age (3566), marital status (206), monthly salary (3241), education level (1249), and urbanization level of resident area (3241), 605,126 cases were included in the study. Figure 1 presents a flowchart of the selection process.



The data in the study were de-identified, and the study was conducted in accordance with the principles of the Declaration of Helsinki and was approved by the Institutional Review Board of Jen-Ai Dali Hospital (IRB no.: JAH IRB 110-38).




2.2. Variables Description


In this study, “enrollment in palliative care” was determined as the independent variable; it was defined as enrollment in “hospice and palliative care” with a palliative-care-related payment system and standardized reporting code, providing inpatient care, outpatient services, and/or home care. “Emergency care utilization” was defined as patients reporting with an emergency during the observation period. Emergency CPR, intubation, and ICU admission were defined as the presence/absence of reported use of CPR (47029C), the presence/absence of endotracheal intubation (47031C), and the presence/absence of ICU admission in the study population (03010E, 03011F, 03012G, 03013H, 03010E, 03011F, 03012G, 03013H, 02011K, 02012A, 0013B). The remaining control variables were as follows: (i) sex (male or female); (ii) age (<55 years, 55–64 years, 65–74 years, 75–84 years, and ≥85 years); (iii) educational status (illiterate or below elementary-school level, middle school, high school [vocational school], junior college, and university and above); (iv) marital status (unmarried, married, divorced, or widowed). Monthly salary was classified into 7 levels (in New Taiwan dollars [TWD]): ≤17,280, 17,281–22,800, 22,801–28,800, 28,801–36,300, 36,301–45,800, 45,801–57,800, and ≥57,801. The urbanization level of the towns and villages in Taiwan was classified using a 1–7 scale, with 1 indicating the most urbanization and 7 indicating the least urbanization [28]. The Charlson Comorbidity Index (CCI) was used to represent the health status of the patients in the study population based on medical diagnostic data collected in the 2 years prior to patients’ deaths. Primary and secondary diagnostic data were converted into the CCI based on the Deyo–Charlson Comorbidity Index. Because the study population consisted of cancer patients, the cancer score was not considered for the calculation of the severity of comorbidities. The CCI was classified as 0, 1, 2, or ≥3 points, with higher values representing more severe comorbidity [29]. Cancer cases were classified according to primary cause of death as lung, liver, colorectal, breast, oral, prostate, gastric, pancreatic, esophageal, cervical, other, or multiple cancers. Regarding hospital levels and attributes, the medical institution in which a patient with terminal cancer was first enrolled in palliative care was the primary medical institution. For patients not enrolled in palliative care, records of cancer-related medical visits in the 3 months before death were examined, and the medical institution with the most visits was defined as the primary medical institution. Major medical institutions were further sub-classified into medical centers, regional hospitals, district hospitals, and primary clinics. Healthcare providers were classified as public or private.




2.3. Statistical Analysis


The SAS 9.4 software (SAS Institute Inc., Cary, NC, USA) was used for statistical analysis of the NHIRD data. Two-tailed p values of <0.05 were considered statistically significant.



First, descriptive statistics were used to show the utilization and trends of palliative care for patients with terminal cancer by year (2005–2018). Patients with terminal cancer were divided into five groups based on enrollment in palliative care for 1, 4, 8, 12, or 24 weeks before death. Differences in the utilization of emergency and critical care resources were compared between the enrolled and non-enrolled groups before death. Propensity score matching (PSM) was performed to reduce the selection bias between enrolled and non-enrolled groups. Logistic regression analysis was performed with “enrollment in palliative care” as the dependent variable and sex, age, severity of comorbidities, and cancer type as independent variables. After estimating probabilities (i.e., propensity scores from 0–1), greedy nearest neighbor matching with the caliper method was used for 1:1 matching. Consequently, patients were classified into two groups: “enrolled in palliative care” and “not enrolled in palliative care”.



Bivariate analysis was performed using the chi-square test to examine whether there were significant differences in emergency care utilization, CPR, ICU, and intubation between those enrolled in palliative care at 1, 4, 8, 12, and 24 weeks before death and those not enrolled. Next, we examined the effects of enrollment in palliative care at 1, 4, 8, 12, and 24 weeks before death on emergency care utilization, CPR, ICU admission, and intubation; these were the dependent variables, and “enrollment in palliative care at 1, 4, 8, 12, or 24 weeks before death” was the independent variable. The control variables included baseline characteristics, economic factors, environmental factors, health status, cancer type, characteristics of the primary medical institution, and the year of death. Conditional logistic regression was conducted to examine the effects of enrollment in palliative care on emergency care utilization, CPR, ICU admission, and intubation of terminal cancer patients. We compared the ratios of the percentages of emergency, CPR, ICU, and endotracheal intubation utilization rates (enrollment utilization divided by non-enrollment utilization) of those who were enrolled or not enrolled in palliative care 1, 4, 8, 12, and 24 weeks before death, respectively, to observe the trends in the ratio of the utilization rate of each category during the years of death (2005–2018), and compared them with the graphs.





3. Results


3.1. Utilization and Trends of Palliative Care for Patients with Terminal Cancer before Death


Between 2005 and 2018, 609,978 cancer-related deaths were recorded. After excluding cases with incomplete data on monthly salary, educational attainment, and medical institutions (n = 4852), 605,126 cancer-related deaths were included in the study; of these, 17.79% were enrolled in palliative care in 2005, which increased to 62.51% by 2018, thus exhibiting an annually increasing tend (Figure 2). The main characteristics of the patients with terminal cancer are shown in Supplementary Table S1. Supplementary Table S1 shows that of these, 39.61% of terminal cancer patients participated in palliative care before their deaths. Among them, the proportion of women participating in palliative care (43.52%) was higher than that of men (37.31%). In terms of age, those aged 55–64 had the highest participation rate (43.40%), and those aged 75–85 had the lowest participation rate (36.87%). The higher the education level of patients, the higher their rate of joining palliative care. Those with a college education or above had a joining rate of 44.57%, accounting for the highest rate. In addition, those with pancreatic cancer accounted for the highest proportion of patients (49.90%), while those with prostate cancer had the lowest proportion (34.37%).



With PSM, no significant differences were observed in sex, age, severity of comorbidities, and cancer type between the two groups (p > 0.05) (Supplementary Tables S2–S6).




3.2. Comparison of Differences in Emergency Care Utilization, CPR, ICU Admission, and Intubation among the Two Groups


The enrolled group had a lower rate of emergency care utilization (p < 0.05) compared to the unenrolled group at 1 week to 24 weeks before death (Table 1). Regarding the duration of enrollment in palliative care, the emergency care utilization rate for the enrolled group 1 week before death was 13.09%; with an increase in the duration of enrollment, the emergency care utilization rate increased markedly to 72.56% for enrolled patients 24 weeks before death. In addition, the CPR, ICU admission, and intubation rates of enrolled patients at 1 week to 24 weeks before death were significantly lower than of unenrolled patients (p < 0.05). Furthermore, the CPR utilization rate increased from 1.77% in enrolled patients 1 week before death to 3.74% in those enrolled 24 weeks before death; the ICU admission rate increased from 9.26% to 19.57%; and the intubation rate increased from 4.05% to 8.12% (Table 1). Overall, a longer duration of enrollment in palliative care before death was associated with greater emergency care utilization, CPR, ICU admission, and intubation, with the largest increase being in emergency care utilization (almost 5-fold), whereas the rates of CPR, ICU admission, and intubation increased 2-fold (Table 1).



Conditional logistic regression analyses showed that after controlling for relevant variables, the odds ratios for emergency care utilization, CPR, ICU admission, and intubation were lower (p < 0.05) for enrolled group at 1, 4, 8, 12, or 24 weeks before death compared to the unenrolled group (Table 2). The odds ratio for emergency care utilization among those enrolled at 1 week before death was 0.34-fold than that of those not enrolled (95% CI: 0.34–0.35). With an increase in the duration of enrollment, the odds ratio for emergency care utilization increased 0.68-fold for those enrolled at 24 weeks before death (95% CI: 0.65–0.72). The odds ratio for CPR utilization among those enrolled at 1 week before death was 0.13-fold that of those not enrolled (95% CI: 0.13–0.14) and 0.26-fold among those enrolled at 24 weeks before death (95% CI: 0.24–0.28). For ICU admission, the odds ratio was 0.27-fold among those enrolled at 1 week before death compared to that of those not enrolled (95% CI: 0.26–0.27) and was 0.40-fold among those enrolled at 24 weeks before death (95% CI: 0.39–0.43). For intubation, the odds ratio was 0.15-fold among those enrolled at 1 week before death compared to that of those not enrolled (95% CI: 0.15–0.16) and was 0.26-fold for those enrolled at 24 weeks before death (95% CI: 0.24–0.28) (Table 2). The odds ratio for emergency care utilization, CPR, ICU admission, and intubation for the enrolled group slowly decreased with an increase in the duration of palliative care before death compared to the unenrolled group.




3.3. Yearly Trends in the Differences in Palliative Care with Respect to Emergency Care Utilization, CPR, ICU Admission, and Intubation


Next, the utilization rates of the two groups were compared each year to observe the trends (Figure 3, Figure 4, Figure 5 and Figure 6 and Supplementary Tables S7 and S8). Figure 3 shows that the ratio of emergency care utilization between the two groups had different yearly trends depending on the duration of palliative care before death. The ratio of those enrolled to those not enrolled at 1 week before death was level at 0.46–0.54-fold in 2005–2010, steadily decreasing to 0.40-fold in 2010–2018 (Supplementary Table S7). This is largely due to a large yearly increase in emergency care utilization among those not enrolled in 2005–2018. The ratio of utilization rates for those enrolled at 4, 8, and 12 weeks before death to those not enrolled increased steadily in 2005–2018, which was primarily due to a yearly increase in emergency care utilization among those not enrolled in 2005–2018. The ratio of utilization rates for those enrolled at 24 weeks before death to those not enrolled decreased slightly in 2005–2010 to a minimum in 2010 (0.83) and then gradually increased to 0.90-fold in 2011–2018, a trend that was largely due to a similar increase in emergency care utilization among both those enrolled and not enrolled in 2005–2018 (Supplementary Table S7).



The rate of CPR utilization among enrolled patients at 1, 4, and 8 weeks before death exhibited a steady decrease in 2005–2010 and an increase in 2010–2018 compared to that of those not enrolled (Figure 4). This is primarily due to the decrease in CPR utilization in both groups in 2005–2010, which was lower among the enrolled group compared to the unenrolled group (Supplementary Table S7). The rate among those enrolled at 12 and 24 weeks before death exhibited a steady increase in 2005–2010 and a decrease in 2010–2018 compared to that of those not enrolled; this is primarily due to higher CPR utilization among those enrolled in 2005–2010 (Supplementary Table S7).



The rate of intubation among those enrolled at 1, 4, 8, 12, and 24 weeks before death decreased over time in 2005–2010 compared to that of those not enrolled (Figure 5); however, the rate of intubation among the two groups increased over time in 2010–2018. However, the decrease in intubation rates was larger in the enrolled group; in 2010–2018, intubation rates decreased for the unenrolled group and increased for the enrolled group (Supplementary Table S8).



The rate of ICU admission for enrolled group at 1, 4, 8, 12, or 24 weeks before death decreased over time in 2005–2010 compared to that of those unenrolled group (Figure 6). In 2010–2018, the rates of ICU admission increased in both groups. This change is primarily due to changes in ICU admission among those enrolled in palliative care, which increased annually from 2010 to 2018 (Supplementary Table S8).





4. Discussion


The results of the present study show a yearly increase in the percentage of patients with terminal cancer receiving hospice and palliative care before death, from 17.79% in 2005 to 62.51% in 2018. Hospice and palliative care is increasingly available to such patients as an essential component of cancer treatment, and a higher percentage of cancer patients receive palliative care before death than patients who die of other causes [30].



Our findings show that the enrolled group had lower rates of emergency care utilization compared to the unenrolled group, similar to previous studies [17]. Patients with cancer seek emergency care at the end of life mostly owing to pain, respiratory distress, and gastrointestinal problems [9]. Hospice and palliative care can control symptoms such as respiratory distress, pain, and depression at the end of life [15], thus mitigating some of the need for emergency care. However, a few studies have found that patients with terminal cancer who received hospice and palliative care had a higher rate of emergency care utilization compared to those who did not receive it [31]. “Uncontrolled symptoms” in patients with terminal cancer are the primary reason for seeking emergency treatment. Therefore, patients who receive hospice and palliative care may make more emergency room visits at the end of life because hospice and palliative care is prioritized for patients with more severe disease. Herein, enrolled/not enrolled patients still had ICU admission rates of 9.3–36.3% at the time of death, similar to previous studies [32]. Hospice and palliative care consultation provides patients with terminal cancer with appropriate care; a timely and accurate understanding of the patient’s care preferences is a form of patient–physician communication that reduces the inappropriate utilization of medical resources, including ICU admission. Many previous reports have suggested that those who receive hospice and palliative care have lower rates of ICU utilization [33,34]. However, Liu et al. found that hospice and palliative care did not reduce ICU utilization [35]. The present study showed that ICU utilization was lower in the enrolled group at 1, 4, 8, 12, or 24 weeks before death regardless of when they were enrolled, compared to the unenrolled group.



The enrolled group also had significantly lower utilization of CPR (OR = 0.26) and intubation (OR = 0.26) (Table 2). Taiwan qualified the Hospice Palliative Care Act in 2000; therefore, patients receiving palliative care were counseled and given an opportunity to sign Do Not Resuscitate (DNR) orders. After the implementation of the palliative care consultation services (PCCS) program in Taiwan, the percentage of DNR consent also increased from 44.0% in 2006 to 80.0% in 2014 [36]. Advance directives record the wishes of patients regarding end-of-life (EOL) care. If patients complete advance directives, they are more likely to receive EOL care that aligns with their goals and wishes. Though Taiwan was the first Asian country to qualify something like the Hospice Palliative Care Act, there were only 570,000 people registered with a “pre-established intention for palliative care” as of November 2018, and death literacy among the Taiwanese public remains lacking. However, via health education by hospice and palliative care teams, terminally ill cancer patients receiving hospice and palliative care have more opportunities to encounter information regarding advance directives and choose DNR. This choice limits the utilization of futile emergency medical resources at the end of life, subsequently making the likelihood of receiving CPR and endotracheal intubation significantly lower than in patients who do not receive hospice and palliative care. Previous data from Taiwan showed that hospice and palliative care intervention reduced the odds ratio for tracheal intubation (OR = 0.71) in patients who died of cancer in 2001–2006 [23]. Herein, hospice and palliative care intervention reduced the odds ratio for intubation (OR = 0.26) in patients who died of cancer in 2005–2018 even lower than in previous studies, suggesting that hospice and palliative care significantly reduces futile medical interventions in patients with terminal cancer using relevant health education.



With respect to the effect of the “duration of enrollment in palliative care” on emergency care utilization, CPR, ICU admission, and intubation of patients with terminal cancer, we found that the difference in adverse care indicators between the two groups slowly decreased with an increasing duration of enrollment in palliative care. Previous studies have shown that earlier enrollment in hospice and palliative care results in less utilization of healthcare resources; Hui et al. showed that patients enrolled in hospice and palliative care at early stages (90 days before death) had significantly lower emergency room visits (39% for early enrollees vs. 68% for late enrollees) and ICU admission (6% for early enrollees vs. 11% for late enrollees) within 1 month before death than those enrolled in palliative at later stages (within 90 days before death) [25]. Present findings differ from those of previous studies, mainly because the latter have used a 1-month period before death as the criterion for evaluating the utilization of healthcare resources, whereas the present study considered the time frame from the start of palliative care to death. Later enrollment in hospice and palliative care is often associated with more severe illness and a lower likelihood that the patient and family members will opt for aggressive treatments [31]. Therefore, later enrollment in hospice and palliative care decreases the likelihood of medically futile measures such as CPR, ICU admission, and intubation, as well as a decreased probability of the improper use of healthcare resources compared to those enrolled in palliative care at early stages (24 weeks before death).



In 2005–2018, a yearly increase in emergency care utilization was observed in both groups. The NHI system of Taiwan is highly accessible and convenient, and patients with terminal cancer are exempted from some of the burdens of medical treatment under the system. Studies have shown that patients with major injuries and illnesses tend to have more emergency room visits and higher emergency room costs due to atypical medical symptoms [37]. Patients with terminal cancer have fewer financial considerations for using medical treatment (some costs are waived); therefore, they often seek emergency medical treatment due to atypical symptoms and to reduce discomfort, thus increasing the rate of emergency care utilization [37,38]. Additionally, enrolled patients have better control of their disease due to proper health education and have an inherently lower probability of requiring emergency care compared to those not enrolled. The strategies of hospice and palliative care aimed at alleviating pain may encompass tumor reduction treatments or the administration of tailored pharmacological pain control measures. These interventions constitute choices within the realm of hospice and palliative care, dedicated to fostering physical comfort and pain relief for terminal cancer patients, and thus may increase emergency care utilization.



The utilization rates of CPR, intubation, and ICU admission—all life-sustaining procedures rather than life-prolonging treatments—in enrolled patients exhibited annual decreases in 2005–2010 and annual increases in 2010–2018. In Taiwan, hospice and palliative care at home for terminal cancer patients was covered under universal health insurance in 1996. The decreased utilization in 2005–2010 can be attributed to the passage of the Hospice Palliative Care Act in 2000, which permitted the abandonment of CPR as a legal medical practice, thereby legitimizing palliative care for patients with terminal cancer. Although the PCCS program was implemented in 2005 to reduce futile treatments (CPR, intubation, and ICU admission) in hospice and palliative care for terminal cancer, the utilization of CPR, intubation, and ICU admission increased in 2010–2018; this may be attributed to the shift from a pilot program to formal inclusion of palliative care in healthcare benefits on 1 September 2009, and the inclusion of eight major categories of non-cancer illnesses in the scope of palliative care. This expanded the target population of palliative care and resulted in a shortage of professional nursing manpower, with inadequate health education and death literacy among patients with terminal cancer and their caregivers, leading to increased rates of utilization of medically futile measures. With advances in various targeted anticancer drugs, the public has come to expect new drugs to be effective and the treatment of end-stage cancer has become more aggressive [39]. Moreover, the inclusion of anticancer drugs in the NHI system has reduced the financial burden of patients with cancer, another possible explanation for the increasing use of the emergency room, chemotherapy (including experimental targeted drugs), and hospitalization, leading to increased rates of CPR, intubation, and ICU admission each year.



Although the Palliative and Hospice Care Act allows individuals to opt for refusal of cardiopulmonary resuscitation or life-sustaining treatments (Do Not Resuscitate (DNR)) at the end of life, practical implementation still faces numerous obstacles, such as physicians’ awareness of the relevant laws and emergency resuscitations conducted by physicians at the request of family, even when the patient has a clear DNR directive, due to the family’s lack of understanding of the patient’s condition. It is therefore essential to proactively educate both patients and their families to ensure a comprehensive understanding of hospice and palliative care and DNR directives, aiming to shorten the duration of suffering and uphold the dignity of terminal patients. Further, this study found that as the time from enrollment in hospice and palliative care to death increases, the differences in the likelihood of emergency, ICU admission, intubation, and CPR usage between participants and non-participants of palliative care gradually diminish. Patients who are enrolled in hospice and palliative care longer before death may neglect the essence of hospice and palliative care, leading to futile medical interventions during emergencies. Thus, in addition to actively promoting DNR directives among hospice and palliative care patients, it is crucial to enhance the documentation of DNR preferences in the National Health Insurance system. This will allow physicians to instantly access pre-established patient wishes, reducing the use of futile medical interventions.



Limitations of the Study


Because this study analyzed secondary data, it was not possible to obtain the personal characteristics of the primary caregivers of patients with terminal cancer or their perceptions of palliative care; it was only possible to control for healthcare providers (healthcare facility and attending physician) and patient characteristics. Furthermore, it was not possible to investigate the influence of the primary caregiver on whether a patient is enrolled in palliative care. In addition, the study was limited by the inability to identify the stage of cancer at the time of enrollment in palliative care, and the inability to know whether any patients were enrolled in hospice and palliative care for non-terminal cancers. The hospice and palliative care resources and implementation plans in Taiwan may differ from those in other countries, thereby making the trends in emergency medical resource utilization by terminal cancer patients unique. Consequently, the extrapolation of the findings from this study to other countries might be limited.





5. Conclusions


The results of the present study show a yearly increase in the percentage of patients with terminal cancer receiving hospice and palliative care before death, from 17.79% in 2005 to 62.51% in 2018. Terminal cancer patients enrolled in palliative care had lower rates of emergency care utilization, CPR, ICU admission, and intubation than those not enrolled, regardless of the duration between enrollment in palliative care and death. However, with an increasing duration of enrollment in hospice and palliative care before death, the difference in emergency care utilization, ICU admission, intubation, and CPR gradually decreased. The PCCS was piloted in 2005, and patients enrolled in palliative care in 2005–2010 exhibited decreasing rates of CPR, intubation, and ICU admission. However, after the full inclusion of hospice and palliative care in healthcare coverage in 2010, the rates of aggressive life-sustaining interventions such as emergency care, CPR, intubation, and ICU admission increased slightly each year in 2005–2010, even among those enrolled. This finding warrants the attention of health policymakers when developing policies related to palliative care.








Supplementary Materials


The following supporting information can be downloaded at https://www.mdpi.com/article/10.3390/healthcare11212907/s1: Supplementary Table S1: Characteristics of patients with terminal cancer. Supplementary Table S2: Comparison of patients with terminal cancer enrolled in palliative care 1 week before death and those not enrolled (before and after PSM). Supplementary Table S3: Comparison of patients with terminal cancer enrolled in palliative care 4 week before death and those not enrolled (before and after PSM). Supplementary Table S4: Comparison of patients with terminal cancer enrolled in palliative care 8 week before death and those not enrolled (before and after PSM). Supplementary Table S5: Comparison of patients with terminal cancer enrolled in palliative care 12 week before death and those not enrolled (before and after PSM). Supplementary Table S6: Comparison of patients with terminal cancer enrolled in palliative care 24 week before death and those not enrolled (before and after PSM). Supplementary Table S7: Differences in emergency care utilization and CPR according to year among patients with terminal cancer enrolled in palliative care at 1, 4, 8, 12, and 24 weeks before death and those not enrolled. Supplementary Table S8: Differences in endotracheal intubation and ICU admission according to year among patients with terminal cancer enrolled in palliative care at 1, 4, 8, 12, and 24 weeks before death and those not enrolled.





Author Contributions


Conceptualization, Y.-S.T., P.-T.K. and W.-C.T.; methodology, W.-C.T.; software, L.-T.C.; validation, P.-T.K. and W.-C.T.; formal analysis, Y.-S.T.; investigation, Y.-S.T.; resources, W.-C.T.; data curation, Y.-S.T., P.-T.K., L.-T.C. and W.-C.T.; writing—original draft preparation, Y.-S.T.; writing—review and editing, Y.-S.T., W.-C.T. and P.-T.K.; visualization, Y.-S.T.; supervision, W.-C.T. and P.-T.K.; project administration, Y.-S.T. All authors have read and agreed to the published version of the manuscript.




Funding


This research was supported by the Ministry of Science and Technology (MOST108—2410—H—468—017), Asia University, and China Medical University Hospital (ASIA-111-CMUH-13). The funders had no role in the study design, data collection, analysis, the decision to publish, or the preparation of the manuscript.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Institutional Review Board of Jen-Ai Hospital (IRB No.: JAH 110-38).




Informed Consent Statement


Since the patient identifications in the National Health Insurance Research Database have been scrambled and de-identified by the Taiwan government for academic research use, informed consent was waived by the Research Ethics Committee of the Jen-Ai Dali Hospital. The research was conducted in accordance with the 1964 Declaration of Helsinki and its amendments and was approved by the institutional review board of the Jen-Ai Dali Hospital, Taiwan.




Data Availability Statement


Data are available from the Health and Welfare Data Science Center of the Ministry of Health and Welfare (MOHW), Taiwan. All interested researchers can apply to use the database managed by the MOHW. Due to legal restrictions imposed by the Taiwanese government related to the Personal Information Protection Act, the database cannot be made publicly available. Any raw data are not allowed to extracted from the Health and Welfare Data Science Center. The restrictions prohibited the authors from making the minimal data set publicly available.




Acknowledgments


We are grateful for use of the National Health Insurance Research Database files provided by the Statistic Center of Department of Health and Welfare.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Sung, H.; Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2021, 71, 209–249. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Cancer. 2022. Available online: https://www.who.int/news-room/fact-sheets/detail/cancer (accessed on 3 February 2022).

	



Atun, R.; Cavalli, F. The global fight against cancer: Challenges and opportunities. Lancet 2018, 391, 412–413. [Google Scholar] [CrossRef] [PubMed]

	



Claessen, S.J.; Francke, A.L.; Echteld, M.A.; Schweitzer, B.P.; Donker, G.A.; Deliens, L. GPs’ Recognition of Death in the Foreseeable Future and Diagnosis of a Fatal Condition: A National Survey. BMC Fam. Pract. 2013, 14, 104. [Google Scholar] [CrossRef]

	



Seow, H.; O’Leary, E.; Perez, R.; Tanuseputro, P. Access to Palliative Care by Disease Trajectory: A Population-Based Cohort of Ontario Decedents. BMJ Open 2018, 8, e021147. [Google Scholar] [CrossRef]

	



Teno, J.M.; Gozalo, P.; Trivedi, A.N.; Bunker, J.; Lima, J.; Ogarek, J.; Mor, V. Site of Death, Place of Care, and Health Care Transitions among US Medicare Beneficiaries, 2000–2015. JAMA 2018, 320, 264–271. [Google Scholar] [CrossRef] [PubMed]

	



Loke, S.-S.; Rau, K.-M.; Huang, C.-F. Impact of Combined Hospice Care on Terminal Cancer Patients. J. Palliat. Med. 2011, 14, 683–687. [Google Scholar] [CrossRef]

	



Alsirafy, S.A.; Raheem, A.A.; Al-Zahrani, A.S.; Mohammed, A.A.; Sherisher, M.A.; El-Kashif, A.T.; Ghanem, H.M. Emergency Department Visits at the End of Life of Patients with Terminal Cancer: Pattern, Causes, and Avoidability. Am. J. Hosp. Palliat. Med. 2015, 33, 658–662. [Google Scholar] [CrossRef]

	



Delgado-Guay, M.O.; Rodriguez-Nunez, A.; Shin, S.H.; Chisholm, G.; Williams, J.; Frisbee-Hume, S.; Bruera, E. Characteristics and Outcomes of Patients with Advanced Cancer Evaluated by a Palliative Care Team at an Emergency Center. A retrospective study. Support. Care Cancer 2015, 24, 2287–2295. [Google Scholar] [CrossRef]

	



Earle, C.C.; Park, E.R.; Lai, B.; Weeks, J.C.; Ayanian, J.Z.; Block, S. Identifying Potential Indicators of the Quality of End-of-Life Cancer Care from Administrative Data. J. Clin. Oncol. 2003, 21, 1133–1138. [Google Scholar] [CrossRef]

	



Grunfeld, E.; Urquhart, R.; Mykhalovskiy, E.; Folkes, A.; Johnston, G.; Burge, F.I.; Earle, C.C.; Dent, S. Toward Population-Based Indicators of Quality End-of-Life Care: Testing Stakeholder Agreement. Cancer 2008, 112, 2301–2308. [Google Scholar] [CrossRef]

	



Cardona-Morrell, M.; Kim, J.; Turner, R.; Anstey, M.; Mitchell, I.; Hillman, K. Non-Beneficial Treatments in Hospital at the End of Life: A Systematic Review on Extent of the Problem. Int. J. Qual. Health Care 2016, 28, 456–469. [Google Scholar] [CrossRef] [PubMed]

	



Luta, X.; Maessen, M.; Egger, M.; Stuck, A.E.; Goodman, D.; Clough-Gorr, K.M. Measuring Intensity of End of Life Care: A Systematic Review. PLoS ONE 2015, 10, e0123764. [Google Scholar] [CrossRef]

	



Tang, S.T.; Wu, S.-C.; Hung, Y.-N.; Huang, E.-W.; Chen, J.-S.; Liu, T.-W. Trends in Quality of End-of-Life Care for Taiwanese Cancer Patients Who Died in 2000–2006. Ann. Oncol. 2009, 20, 343–348. [Google Scholar] [CrossRef] [PubMed]

	



Lorenz, K.A.; Lynn, J.; Dy, S.M.; Shugarman, L.R.; Wilkinson, A.; Mularski, R.A.; Morton, S.C.; Hughes, R.G.; Hilton, L.K.; Maglione, M.; et al. Evidence for Improving Palliative Care at the End of Life: A Systematic Review. Ann. Intern. Med. 2008, 148, 147–159. [Google Scholar] [CrossRef] [PubMed]

	



Temel, J.S.; Greer, J.A.; Muzikansky, A.; Gallagher, E.R.; Admane, S.; Jackson, V.A.; Dahlin, C.M.; Blinderman, C.D.; Jacobsen, J.; Pirl, W.F.; et al. Early Palliative Care for Patients with Metastatic Non–Small-Cell Lung Cancer. N. Engl. J. Med. 2010, 363, 733–742. [Google Scholar] [CrossRef]

	



Billiot, A.A.; Danos, D.M.; Stevens, J.; Vance, K.M.; Raven, M.C.; Lyons, J.M. Palliative Care Reduces Emergency Room Visits and Total Hospital Days among Patients with Metastatic HPB and GI Cancers. Sci. Rep. 2022, 12, 21068. [Google Scholar] [CrossRef] [PubMed]

	



Amado-Tineo, J.P.; Oscanoa-Espinoza, T.; Vásquez-Alva, R.; Huari-Pastrana, R.; Delgado-Guay, M.O. Emergency Department Use by Terminally Ill Patients: A Systematic Review. J. Pain Symptom Manag. 2020, 61, 531–543. [Google Scholar] [CrossRef]

	



Dunn, E.J.; Markert, R.; Hayes, K.; McCollom, J.; Bains, L.; Kahlon, D.; Kumar, G. The Influence of Palliative Care Consultation on Health-Care Resource Utilization During the Last 2 Months of Life: Report from an Integrated Palliative Care Program and Review of the Literature. Am. J. Hosp. Palliat. Med. 2016, 35, 117–122. [Google Scholar] [CrossRef]

	



Kao, C.-Y.; Wang, H.-M.; Tang, S.-C.; Huang, K.-G.; Jaing, T.-H.; Liu, C.-Y.; Liu, K.-H.; Shen, W.-C.; Wu, J.-H.; Hung, Y.-S.; et al. Predictive Factors for Do-Not-Resuscitate Designation among Terminally Ill Cancer Patients Receiving Care from a Palliative Care Consultation Service. J. Pain Symptom Manag. 2014, 47, 271–282. [Google Scholar] [CrossRef]

	



Wang, J.P.; Wu, C.-Y.; Hwang, I.-H.; Kao, C.-H.; Hung, Y.-P.; Hwang, S.-J.; Li, C.-P. How Different Is the Care of Terminal Pancreatic Cancer Patients in Inpatient Palliative Care Units and Acute Hospital Wards? A Nationwide Population-Based Study. BMC Palliat. Care 2016, 15, 1. [Google Scholar] [CrossRef]

	



Welfare, Ministry of Health and Palliative Care. 2021. Available online: https://www.hpa.gov.tw/Pages/List.aspx?nodeid=210 (accessed on 25 August 2021).

	



Wang, H.-M.; Koong, S.L.; Hsiao, S.C.; Chen, J.-S.; Liu, T.-W.; Tang, S.T. Impact of Availability of an Inpatient Hospice Unit on the Parent Hospital’s Quality of Palliative Care for Taiwanese Cancer Decedents, 2001–2006. J. Pain Symptom Manag. 2011, 42, 400–409. [Google Scholar] [CrossRef] [PubMed]

	



Kao, Y.-H.; Chiang, J.-K. Effect of Hospice Care on Quality Indicators of End-of-Life Care among Patients with Liver Cancer: A National Longitudinal Population-Based Study in Taiwan 2000-2011. BMC Palliat. Care 2015, 14, 39. [Google Scholar] [CrossRef] [PubMed]

	



Hui, D.; Kim, S.H.; Roquemore, J.; Dev, R.; Chisholm, G.; Bruera, E. Impact of Timing and Setting of Palliative Care Referral on Quality of End-of-Life Care in Cancer Patients. Cancer 2014, 120, 1743–1749. [Google Scholar] [CrossRef] [PubMed]

	



Scibetta, C.; Kerr, K.; Mcguire, J.; Rabow, M.W. The Costs of Waiting: Implications of the Timing of Palliative Care Consultation among a Cohort of Decedents at a Comprehensive Cancer Center. J. Palliat. Med. 2016, 19, 69–75. [Google Scholar] [CrossRef] [PubMed]

	



Ferrell, B.R.; Temel, J.S.; Temin, S.; Alesi, E.R.; Balboni, T.A.; Basch, E.M.; Firn, J.I.; Paice, J.A.; Peppercorn, J.M.; Phillips, T.; et al. Integration of Palliative Care Into Standard Oncology Care: American Society of Clinical Oncology Clinical Practice Guideline Update. J. Clin. Oncol. 2017, 35, 96–112. [Google Scholar] [CrossRef]

	



Liu, C.Y.; Hung, Y.T.; Chuang, Y.L.; Chen, Y.J.; Weng, W.S.; Liu, J.S.; Liang, K.Y. Incorporating Development Stratification of Taiwan Townships into Sampling Design of Large Scale Health Interview Survey. J. Health Manag. 2006, 4, 1–22. [Google Scholar] [CrossRef]

	



Deyo, R.A.; Cherkin, D.C.; Ciol, M.A. Adapting a Clinical Comorbidity Index for Use with ICD-9-CM Administrative Databases. J. Clin. Epidemiol. 1992, 45, 613–619. [Google Scholar] [CrossRef] [PubMed]

	



Hill, A.D.; Stukel, T.A.; Fu, L.; Scales, D.C.; Laupacis, A.; Rubenfeld, G.D.; Wunsch, H.; Downar, J.; Rockwood, K.; Heyland, D.K.; et al. Trends in Site of Death and Health Care Utilization at the End of Life: A Population-Based Cohort Study. CMAJ Open 2019, 7, E306–E315. [Google Scholar] [CrossRef]

	



Bhulani, N.; Gupta, A.; Gao, A.; Li, J.; Guenther, C.; Ahn, C.; Paulk, E.; Houck, S.; Beg, M.S. Palliative Care and End-of-Life Health Care Utilization in Elderly Patients with Pancreatic Cancer. J. Gastrointest. Oncol. 2018, 9, 495–502. [Google Scholar] [CrossRef]

	



Romano, A.M.; Gade, K.E.; Nielsen, G.; Havard, R.; Harrison, J.H.; Barclay, J.; Stukenborg, G.J.; Read, P.W.; Blackhall, L.J.; Dillon, P.M. Early Palliative Care Reduces End-of-Life Intensive Care Unit (ICU) Use but Not ICU Course in Patients with Advanced Cancer. Oncologist 2017, 22, 318–323. [Google Scholar] [CrossRef]

	



Vranas, K.C.; Lapidus, J.A.; Ganzini, L.; Slatore, C.G.; Sullivan, D.R. Association of Palliative Care Use and Setting with Health-care Utilization and Quality of Care at the End of Life among Patients with Advanced Lung Cancer. Chest 2020, 158, 2667–2674. [Google Scholar] [CrossRef] [PubMed]

	



Jang, R.W.; Krzyzanowska, M.K.; Zimmermann, C.; Taback, N.; Alibhai, S.M.H. Palliative Care and the Aggressiveness of End-of-Life Care in Patients with Advanced Pancreatic Cancer. JNCI J. Natl. Cancer Inst. 2015, 107, dju424. [Google Scholar] [CrossRef] [PubMed]

	



Liu, Q.; Qin, M.; Zhou, J.; Zheng, H.; Liu, W.; Shen, Q. Can Primary Palliative Care Education Change Life-Sustaining Treatment Intensity of Older Adults at the End of Life? A Retrospective Study. BMC Palliat. Care 2021, 20, 84. [Google Scholar] [CrossRef]

	



Lu, C.-Y.; Shen, W.-C.; Kao, C.-Y.; Wang, H.-M.; Tang, S.-C.; Chin, T.-L.; Chi, C.-C.; Yang, J.-M.; Chang, C.-W.; Lai, Y.-F.; et al. Impact of Palliative Care Consultation Service on Terminally Ill Cancer Patients: A 9-Year Observational Cohort Study in Taiwan. Medicine 2016, 95, e2981. [Google Scholar] [CrossRef] [PubMed]

	



Mayer, D.K.; Travers, D.; Wyss, A.; Leak, A.; Waller, A. Why Do Patients with Cancer Visit Emergency Departments? Results of a 2008 Population Study in North Carolina. J. Clin. Oncol. 2011, 29, 2683–2688. [Google Scholar] [CrossRef]

	



Lee, Y.-H.; Chu, D.; Yang, N.-P.; Chan, C.-L.; Cheng, S.-P.; Pai, J.-T.; Chang, N.-T. Emergency Visits among End-of-Life Cancer Patients in Taiwan: A Nationwide Population-Based Study. BMC Palliat. Care 2015, 14, 25. [Google Scholar] [CrossRef]

	



Choi, Y.; Keam, B.; Kim, T.M.; Lee, S.-H.; Kim, D.-W.; Heo, D.S. Cancer Treatment near the End-of-Life Becomes More Aggressive: Changes in Trend during 10 Years at a Single Institute. Cancer Res. Treat. 2015, 47, 555–563. [Google Scholar] [CrossRef]








[image: Healthcare 11 02907 g001] 





Figure 1. Flowchart of the selection process. 
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Figure 2. Trends in the percentage of terminal cancer patients enrolled in palliative care before death, 2005–2018. 
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Figure 3. The historical trend in the ratio of emergency department utilization among terminal cancer patients whether in palliative care or not between 2005 and 2018 and the ratio of emergency department utilization rates for those enrolled to those not enrolled in terminal cancer patients at 1, 4, 8, 12, and 24 weeks before death. 
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Figure 4. The historical trend in the ratio of cardiopulmonary resuscitation among terminal cancer patients depending on whether they were in palliative care or not between 2005 and 2018 and the ratio of cardiopulmonary resuscitation utilization rates for those enrolled to those not enrolled in terminal cancer patients at 1, 4, 8, 12, and 24 weeks before death. 
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Figure 5. The historical trend in the ratio of endotracheal intubation utilization among terminal cancer patients depending on whether they were in palliative care or not between 2005 and 2018 and the ratio of endotracheal intubation utilization rates for those enrolled to those not enrolled in terminal cancer patients at 1, 4, 8, 12, and 24 weeks before death. 
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Figure 6. The historical trend in the ratio of ICU admission among terminal cancer patients depending on whether they were in palliative care or not between 2005 and 2018 and the ratio of ICU admission utilization rates for those enrolled to those not enrolled in terminal cancer patients at 1, 4, 8, 12, and 24 weeks before death. 
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Table 1. Differences in emergency care utilization, CPR, ICU admission, and intubation in enrolled vs. unenrolled patients with terminal cancer in palliative care at 1, 4, 8, 12, or 24 weeks before death.
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1 Week before Death

	
4 Weeks before Death

	
8 Weeks before Death

	
12 Weeks before Death

	
24 Weeks before Death




	

	

	
Utilization

of Healthcare

Resources

	
χ2

	

	

	
Utilization

of Healthcare

Resources

	
χ2

	

	

	
Utilization

of Healthcare

Resources

	
χ2

	

	

	
Utilization

of Healthcare

Resources

	
χ2

	

	

	
Utilization

of Healthcare

Resources

	
χ2




	
Variable

	
N

	
%

	
n1

	
%

	
p-Value

	
N

	
%

	
n1

	
%

	
p-Value

	
N

	
%

	
n1

	
%

	
p-Value

	
N

	
%

	
n1

	
%

	
p-Value

	
N

	
%

	
n1

	
%

	
p-Value






	
Emergency care total

	
336,624

	
100.00

	
73,299

	
21.77

	

	
217,080

	
100.00

	
98,425

	
45.34

	

	
123,500

	
100.00

	
73,656

	
59.64

	

	
80,618

	
100.00

	
53,959

	
66.93

	

	
35,622

	
100.00

	
27,006

	
75.81

	




	
    Palliative care

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001




	
Not enrolled

	
168,312

	
50.00

	
51,264

	
30.46

	

	
108,540

	
50.00

	
60,369

	
55.62

	

	
61,750

	
50.00

	
41,523

	
67.24

	

	
40,309

	
50.00

	
29,216

	
72.48

	

	
17,811

	
50.00

	
14,082

	
79.06

	




	
Enrolled

	
168,312

	
50.00

	
22,035

	
13.09

	

	
108,540

	
50.00

	
38,056

	
35.06

	

	
61,750

	
50.00

	
32,133

	
52.04

	

	
40,309

	
50.00

	
24,743

	
61.38

	

	
17,811

	
50.00

	
12,924

	
72.56

	




	
CPR total

	
336,624

	
100.00

	
23,434

	
6.96

	

	
217,080

	
100.00

	
16,175

	
7.45

	

	
123,500

	
100.00

	
9640

	
7.81

	

	
80,618

	
100.00

	
6446

	
8.00

	

	
35,622

	
100.00

	
3005

	
8.44

	




	
    Palliative care

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001




	
Not enrolled

	
168,312

	
50.00

	
20,458

	
12.15

	

	
108,540

	
50.00

	
13,811

	
12.72

	

	
61,750

	
50.00

	
8006

	
12.97

	

	
40,309

	
50.00

	
5244

	
13.01

	

	
17,811

	
50.00

	
2338

	
13.13

	




	
Enrolled

	
168,312

	
50.00

	
2976

	
1.77

	

	
108,540

	
50.00

	
2364

	
2.18

	

	
61,750

	
50.00

	
1634

	
2.65

	

	
40,309

	
50.00

	
1202

	
2.98

	

	
17,811

	
50.00

	
667

	
3.74

	




	
ICU total

	
336,624

	
100.00

	
61,166

	
18.17

	

	
217,080

	
100.00

	
44,118

	
20.32

	

	
123,500

	
100.00

	
27,827

	
22.53

	

	
80,618

	
100.00

	
19,561

	
24.26

	

	
35,622

	
100.00

	
9967

	
27.98

	




	
    Palliative care

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001




	
Not enrolled

	
168,312

	
50.00

	
45,574

	
27.08

	

	
108,540

	
50.00

	
31,491

	
29.01

	

	
61,750

	
50.00

	
19,431

	
31.47

	

	
40,309

	
50.00

	
13,308

	
33.01

	

	
17,811

	
50.00

	
6482

	
36.39

	




	
Enrolled

	
168,312

	
50.00

	
15,592

	
9.26

	

	
108,540

	
50.00

	
12,627

	
11.63

	

	
61,750

	
50.00

	
8396

	
13.60

	

	
40,309

	
50.00

	
6253

	
15.51

	

	
17,811

	
50.00

	
3485

	
19.57

	




	
Intubation total

	
336,624

	
100.00

	
42,203

	
12.54

	

	
217,080

	
100.00

	
29,858

	
13.75

	

	
123,500

	
100.00

	
18,266

	
14.79

	

	
80,618

	
100.00

	
12,467

	
15.46

	

	
35,622

	
100.00

	
5958

	
16.73

	




	
    Palliative care

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001

	

	

	

	

	
<0.001




	
Not enrolled

	
168,312

	
50.00

	
35,380

	
21.02

	

	
108,540

	
50.00

	
24,530

	
22.60

	

	
61,750

	
50.00

	
14,821

	
24.00

	

	
40,309

	
50.00

	
9918

	
24.60

	

	
17,811

	
50.00

	
4512

	
25.33

	




	
Enrolled

	
168,312

	
50.00

	
6823

	
4.05

	

	
108,540

	
50.00

	
5328

	
4.91

	

	
61,750

	
50.00

	
3445

	
5.58

	

	
40,309

	
50.00

	
2549

	
6.32

	

	
17,811

	
50.00

	
1446

	
8.12

	








CPR, cardiopulmonary resuscitation; ICU, intensive care unit.













 





Table 2. Effects on emergency care utilization, CPR, ICU admission, and intubation in patients with terminal cancer that were enrolled or not enrolled in palliative care at 1, 4, 8, 12, or 24 weeks before death and their associated factors *.






Table 2. Effects on emergency care utilization, CPR, ICU admission, and intubation in patients with terminal cancer that were enrolled or not enrolled in palliative care at 1, 4, 8, 12, or 24 weeks before death and their associated factors *.





	

	
1 Week before Death

	
4 Week before Death

	
8 Week before Death

	
12 Week before Death

	
24 Week before Death




	
Variable

	
OR

	
95% CI

	
p-Value

	
OR

	
95% CI

	
p-Value

	
OR

	
95% CI

	
p-Value

	
OR

	
95% CI

	
p-Value

	
OR

	
95% CI

	
p-Value






	
Emergency

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
    Palliative care

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Enrolled vs. no (ref)

	
0.34

	
0.34–0.35

	
<0.001

	
0.41

	
0.41–0.42

	
<0.001

	
0.50

	
0.49–0.50

	
<0.001

	
0.57

	
0.56–0.59

	
<0.001

	
0.68

	
0.65–0.72

	
<0.001




	
CPR

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
    Palliative care

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Enrolled vs. no (ref)

	
0.13

	
0.13–0.14

	
<0.001

	
0.15

	
0.15–0.16

	
<0.001

	
0.18

	
0.17–0.19

	
<0.001

	
0.21

	
0.19–0.22

	
<0.001

	
0.26

	
0.24–0.28

	
<0.001




	
ICU

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
    Palliative care

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Enrolled vs. no (ref)

	
0.27

	
0.26–0.27

	
<0.001

	
0.31

	
0.31–0.32

	
<0.001

	
0.33

	
0.32–0.34

	
<0.001

	
0.36

	
0.34–0.37

	
<0.001

	
0.40

	
0.39–0.43

	
<0.001




	
Intubation

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
    Palliative care

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Enrolled vs. no (ref)

	
0.15

	
0.15–0.16

	
<0.001

	
0.17

	
0.17–0.18

	
<0.001

	
0.18

	
0.18–0.19

	
<0.001

	
0.20

	
0.20–0.21

	
<0.001

	
0.26

	
0.24–0.28

	
<0.001








* All models have been controlled for patient sex, age, educational attainment, marital status, monthly salary, urbanization level of residence, severity of comorbidities, type of cancer, primary care provider ownership and level of care, and year of death. CPR, cardiopulmonary resuscitation; ICU, intensive care unit.



















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).








Check ACS Ref Order





Check Foot Note Order





Check CrossRef













media/file4.png
100

80

60

40

2

00

5

2

006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018





nav.xhtml


  healthcare-11-02907


  
    		
      healthcare-11-02907
    


  




  





media/file2.png
609,978 cancer-related deaths in 2005-2018

\J

Excluded:

I,
2,
3.
4,
J.

3566 patients with missing age data

1249 patients with missing educational attainment data

206 patients with missing marital status data
3241 patients with missing insured salary data

3241 patients with missing insured urbanization level of

residence data

4852 total patients excluded

605,126 cancer-related deaths in 2005-2018

35,044 patients enrolled in palliative care
only | week before death excluded

124,914 patients enrolled in palliative care
only 4 weeks before death excluded

177,416 patients enrolled in palliative care
only 8 weeks before death excluded

- r

199,288 patients enrolled in palliative care
only 12 weeks before death excluded

»

| week before death
204,665 patients enrolled in palliative care
365,417 patients not enrolled in palliative care

4 weeks before death
114,795 patients enrolled in palliative care
365,417 patients not enrolled in palliative care

o

8 weeks before death
62,293 patients enrolled in palliative care
365,417 patients not enrolled in palliative care

221,882 patients enrolled in palliative care
only 24 weeks before death excluded

12 weeks before death
40,421 patients enrolled in palliative care
365,417 patients not enrolled in palliative care

24 weeks before death
17,827 patients enrolled in palliative care
365,417 patient