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countries, inpatient care accounted for 56% of cancer-related 
health-care costs. In Italy, inpatient care accounted for 60% of 
cancer-care costs (4). A number of studies have documented 
the high cost of medical care at the end of life (6-10). A study 
of US Medicare beneficiaries with poor-prognosis cancer found 
care to be highly intensive at the end of life, including a high 
volume of inpatient care and wide geographic variation (9).

In this study, we examined variation in hospital utilization 
and site of death for patients dying with poor-prognosis can-
cer in the Regione Emilia-Romagna (RER), a large region in 
northern Italy with a population of approximately 4.5 million. 
In 2012, the RER health-care system was organized in 11 Local 
Health Units (LHUs) with the responsibility of managing the 
care of their residents (11). 

The use of the hospital at the end of life is more than a 
cost concern. Increasing attention to the quality of end-of-
life care includes evaluation of the site of death (8, 12). The 
high proportion of patients with advanced cancer that die in 
the hospital contrasts with the preference of many patients 
to die at home with good control of pain and other symp-
toms or in a hospice setting (9, 13-16). Physicians who care 
for dying patients can help by working to understand their 
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Introduction

Despite advances in screening, diagnosis, and treatment, 
cancer remains one of the major causes of death in Europe 
and in Italy (1, 2). Health care for patients with cancer is a 
major expense for health-care systems worldwide (3). A sys-
tematic review estimated that the total cost incurred by EU 
health systems for cancer-related health care was €51 billion 
in 2009; the estimated cost in Italy was €6.9 billion (4). 

Acute hospital care is the largest component of health-
care spending for patients with advanced cancer (5). In the EU 
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patients’ preferences and aligning their care accordingly (11). 
For policy makers, a better understanding of local-level varia-
tion in end-of-life care should help in their efforts to provide 
appropriate facilities and services to improve the quality and 
efficiency of care for patients dying with cancer. 

Methods

This study was conducted under the auspices of regula-
tion of privacy of the Emilia-Romagna region N.3 of 24 April 
2006 (title: Processing of sensitive data) of act N.1 of 30 May 
2014 still in force. In addition, since data analysis was per-
formed at Thomas Jefferson University (Philadelphia, PA, 
USA), the Institutional Review Board (IRB) of Thomas Jeffer-
son University evaluated this study and determined it to be 
exempt from IRB review. 

Data

Data for this study were from the population-level, longi-
tudinal, administrative health-care database of the residents 
served by the RER Health Service. This database includes de-
mographic information for all residents (gender, birth and 
death dates, LHU of residence and primary care physician); 
hospital discharge abstract data including diagnosis and proce-
dure codes (17) and admission and discharge dates; emergen-
cy room utilization information; outpatient pharmacy data at 
the individual prescription level; specialty care (laboratory, di-
agnostics, therapeutic procedures, rehabilitation and specialist 
visits); integrated home health services data (prescribed by a 
physician and provided by physicians, nurses, and social work-
ers); and information on each primary-care physician in the re-
gion. Each patient has an anonymous identifier assigned by the 
RER so that an individual’s utilization can be tracked over time 
without jeopardizing patient privacy.

To identify patients whose death was likely a result of can-
cer, we used the methods described by Iezzoni et al (18) and 
Berke et al (19). Individuals were selected for inclusion if they 
died in 2012 and had at least 1 hospital admission for meta-
static or “poor-prognosis” cancer within 180 days of death. 
Metastatic cancer was identified by ICD-9-CM codes indicat-
ing metastatic cancer, regardless of the initial site. In addition, 
the following types of cancer were deemed “poor-prognosis”: 
leukemia, cancer of the esophagus, stomach, liver, pancreas, 
lungs or pleura, ovary, uterine adnexa, or brain. 

Outcomes

Patients were classified in the LHU of residence at the time 
of death. We identified patients who had spent 1 or more days 
in an acute-care hospital in the last 30 days of life and patients 
who died in the hospital. For those patients who were hospital-
ized in the last 30 days of life, we evaluated if they spent any 
time in an intensive care unit (ICU) and if they were admitted 
to the ICU on the day of death or the day before death. Since 
ICU admission is based more on the treating facility and physi-
cians on staff at the hospital than location of patient residence, 
analyses of ICU use were performed at the hospital level rath-
er than the LHU. We analyzed surgical treatment in the last  
30 days of life. Major diagnostic and therapeutic procedures 

were classified following the Agency for Healthcare Research 
and Quality procedure class definitions (20). Major diagnostic 
procedures are those that are considered valid operating-room 
procedures by the Diagnosis Related Group (DRG) grouper and 
that are performed primarily for diagnostic purposes (e.g., 
01.14 open brain biopsy), while major therapeutic procedures 
are performed primarily for therapeutic reasons (e.g., 52.5 
partial pancreatectomy). Additionally, we considered any ma-
jor procedure, that is, procedures falling into either the major 
therapeutic or major diagnostic class.

Statistical analyses

Descriptive statistics were computed for all variables of 
interest. Age–sex-adjusted death rates were computed by 
direct standardization with RER residents in 2012 as the ref-
erence population; that is, the age–sex-specific rate of dying 
with a poor-prognosis cancer was computed for each LHU and 
then applied to the age-sex distribution found in the region. 
Ninety-five percent confidence intervals were computed as 
± 1.96 times the standard error. The rates of acute hospital 
admissions in the last 30 days of life and the location of death 
were compared between LHUs of patient residence using lo-
gistic regression to control for sex and age. 

Analyses of the ICU were performed at the hospital 
level. Hospitals were included in analyses if at least 10 de-
cedents were admitted to the ICU in the last 30 days of 
life. Separate analyses were performed for community and 
teaching/research hospitals; variation among the hospitals 
of each type was tested by chi-square tests. To assess the 
possible influence of differences in cancer type on ICU use, 
we repeated the analyses excluding patients identified with 
 leukemia.

Analyses of surgical use at the end of life were compared be-
tween patients’ LHUs of residence. Differences were assessed 
using logistic regression models adjusted for sex and age.

All analyses were performed in SAS version 9.3 (SAS Insti-
tute Inc.).

Results

Study population

There were 11,470 patients in the RER who died with met-
astatic or poor-prognosis cancer in 2012. There were more 
men (56.0%) than women in the study population; 18.9% of 
patients were under 65 years of age at the time of death and 
20.7% were over 85 years old at the time of death (Tab. I).

Table II displays the number of residents in each LHU and 
the number of residents who died of poor-prognosis cancer. 
Variation was observed among the LHUs in the rate of death 
in 2012 from poor-prognosis cancers. After adjusting for age 
and sex, 1 of the 11 LHUs (Modena) had a lower death rate 
than the region, while 1 LHU (Piacenza) had a higher death 
rate than the region.

Hospital care at the end of life

More than 3 out of 4 patients dying of cancer (77.8%) spent 
time as an inpatient in the last month of life, with significant 
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table I - Age at death and sex of study population (2012)

Died in 2012

n %

All 11,470 100.0

Sex
 Female 5,051 44.0
 Male 6,419 56.0

Age (years)
 <65 2,164 18.9
 65-69 1,211 10.6
 70-74 1,726 15.0
 75-79 1,973 17.2
 80-84 2,027 17.7
 85+ 2,369 20.7

table II - Local health unit of residence and age–sex-adjusted rate of death of study population

LHU of  
residence

Number of  
deaths

Number of residents  
in 2012

Poor-prognosis cancer deaths/1,000 residents

Crude rate Age–sex-adjusted rate 95% CI of adjusted rate

101-Piacenza 895 284,821 3.14 3.00(+) (2.81, 3.20)

102-Parma 1,181 440,549 2.68 2.70 (2.55, 2.85)

103-Reggio 1,169 526,003 2.22 2.46 (2.32, 2.60)

104-Modena 1,608 700,698 2.29 2.44(-) (2.32, 2.56)

105-Bologna 2,265 868,579 2.61 2.51 (2.41, 2.62)

106-Imola 329 133,070 2.47 2.44 (2.17, 2.70)

109-Ferrara 1,102 354,053 3.11 2.75 (2.59, 2.91)

110-Ravenna 1,098 389,986 2.82 2.64 (2.49, 2.80)

111-Forlì 495 188,091 2.63 2.50 (2.28, 2.72)

112-Cesena 482 206,851 2.33 2.47 (2.25, 2.69)

113-Rimini 846 334,292 2.53 2.74 (2.55, 2.92)

Region 11,470 4,426,993 2.59

LHU = local health unit; CI = confidence interval.
(+) Significantly higher than the regional rate when adjusting for age and sex.
(-) Significantly lower than the regional rate when adjusting for age and sex.

Of the patients who were hospitalized in the last 30 days 
of life, there was substantial variation in the use of the ICU 
(Tab. IV). Among the community hospitals managed by the 
LHUs, 3.6% of patients who were hospitalized in the last  
30 days of life spent time in ICU. In the teaching hospitals 
reporting directly to the region, the proportion was 5.5%. 
Among the teaching hospitals the rate of ICU use varied from 
a low of 4.6% in S. Maria Nuova (Reggio Emilia) to a high of 
8.4% in Policlinico (Modena). Among the community hospi-
tals, ICU use ranged from 3.0% among patients hospitalized 
at the Ospedale Ravenna to 16.8% among those hospitalized 
in Ospedale Civile S. Agostino Estense (Modena). 

Of patients who had an ICU stay during the last 30 days of 
life, 55.1% in the community hospitals and 59.8% in the teach-
ing hospitals were admitted to the ICU on the day of death or 
the day before death. The results were similar excluding pa-
tients with leukemia; of patients with solid tumors who had an 
ICU stay during the last 30 days of life, 52.9% in the community 
hospitals and 55.3% in the teaching hospitals were admitted to 
the ICU on the day of death or the day before. 

Overall, 7.4% of RER residents dying with poor-prognosis 
cancer underwent a major procedure in the last month of life: 
6.3% underwent a major therapeutic procedure while 1.8% 
underwent a major diagnostic procedure (Tab. V). No signifi-
cant variation was observed between the LHUs with respect 
to major diagnostic procedures; however, the proportion of 
 Ferrara (10.3%), Cesena (8.3%) and Parma (7.9%) residents un-
dergoing a major therapeutic procedure or any major proce-
dure in the last month of life was significantly higher than the 
regional average when adjusting for age and sex  differences. 

variation in the rate of inpatient hospitalization in the last  
30 days of life by LHU of residence (Tab. III). The lowest rates 
were observed in the LHUs of Forlì (69.5%) and Bologna  
(70.9%); the highest rates were observed in the LHUs of  
Cesena (84.2%), Ravenna (84.1%), Rimini (81.3%), and Modena 
(80.8%). Those patients who were admitted in the last month 
of life spent an average of 12.8 days of their last 30 in the hos-
pital. About half (50.5%) of the study population died in the 
hospital. This varied from 38.0% for residents of the Forlì LHU 
to 69.1% for residents of the Cesena LHU.
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table IV - Intensive care unit stays in the last 30 days of life

Hospitalized in 
last 30 days

ICU stay Admitted to ICU on day of death  
or day before

n n % of those  
hospitalized

n % with an ICU stay

Hospital type
 Community† 7,121 254 3.6% 140 55.1%
 Teaching/Research‡ 3,437 189 5.5% 113 59.8%

Community hospitals* p<0.001 p = 0.292
 Piacenza 485 21 4.3% 14 66.7%
 Fidenza (Parma) 142 11 7.7% 3 27.3%
 Imola 253 12 4.7% 5 41.7%
 Maggiore (Bologna) 303 27 8.9% 16 59.3%
 Civile S. Agostino-Estense (Modena) 191 32 16.8% 22 68.8%
 Bellaria (Bologna) 276 10 3.6% 5 50.0%
 Ravenna 471 14 3.0% 7 50.0%
 Forlì 240 17 7.1% 7 41.2%
 Cesena 262 27 10.3% 15 55.6%

Teaching/Research hospitals* p = 0.017 p = 0.031
 Riuniti (Parma) 659 32 4.9% 22 68.8%
 S. Maria Nuova (Reggio Emilia) 280 13 4.6% 12 92.3%
 Policlinico (Modena) 608 51 8.4% 27 52.9%
 S. Orsola-Malpighi (Bologna) 765 59 7.7% 37 62.7%
 S. Anna (Ferrara) 505 25 5.0% 11 44.0%

N = number; ICU = intensive care unit.
† A total of 91 community hospitals treated patients in this cohort in the last 30 days of life; 27 of these hospitals treated at least 1 patient in the ICU. 
‡  A total of 5 teaching and 4 research hospitals treated patients in this cohort in the last 30 days of life; 8 of these hospitals treated at least 1 patient in the ICU 
(5 teaching and 3 research hospitals).

* Among hospitals with at least 10 patients treated in the ICU.

table III - Hospitalization in the last month of life and site of death by local health unit of residence

LHU of residence All patients Hospitalized in last 30 days of life Died in the hospital

n n % n % 

101-Piacenza 895 711 79.4% 386 43.1%(-)

102-Parma 1,181 922 78.1% 643 54.4%(+)

103-Reggio 1,169 903 77.2% 595 50.9%

104-Modena 1,608 1,299 80.8%(+) 945 58.8%(+)

105-Bologna 2,265 1,606 70.9%(-) 906 40.0%(-)

106-Imola 329 255 77.5% 144 43.8%(-)

109-Ferrara 1,102 870 78.9% 583 52.9%

110-Ravenna 1,098 923 84.1%(+) 611 55.6%(+)

111-Forlì 495 344 69.5%(-) 188 38.0%(-)

112-Cesena 482 406 84.2%(+) 333 69.1%(+)

113-Rimini 846 688 81.3%(+) 456 53.9%(+)

Region 11,470 8,927 77.8% 5,790 50.5%

N = number; LHU = local health unit.
(+) Significantly higher than the regional rate when adjusting for age and sex.
(-) Significantly lower than the regional rate when adjusting for age and sex.
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Conversely, 3.9% of Rimini residents dying with poor-progno-
sis cancer underwent a major therapeutic procedure in the 
last month of life.

Discussion

In the RER, more than 3 out of 4 patients identified us-
ing administrative data as having died with poor-prognosis or 
metastatic cancer spent at least some time in an inpatient set-
ting in the last month of life. Approximately half of the patients 
died in an acute hospital setting. While the sample selections 
differed, a study in Canada reported 34% of cancer patients 
dying in the hospital (21). A study of US Medicare beneficiaries 
age 65 or older reported a reduction in the proportion of can-
cer patients dying in an acute care hospital from 30% in 2000 
to 22% in 2009 (22). While not limited to poor-prognosis can-
cers, a recent multinational study of site of death found 47.3% 
of cancer-related deaths in Italy to occur in the hospital (23). 
Another study in 7 developed nations reported rates of dying 
in an acute care facility ranging from 22.2% to 52.1% (24). 

In addition to an overall high rate of hospital use at the 
end of life, substantial intraregional variation was observed 
in the rates of hospitalization and death in the hospital de-
pending on the LHU of residence of the patient. This variation 
might be explained by variation in the availability of alterna-
tive palliative care services. In 2012, there were 273 hospice 
beds in RER, ranging from 10 in the Modena LHU to 58 in the 
Bologna LHU (25). In addition, home care is available in all 
of the LHUs of the region. RER is reviewing the relationship 
between the use of hospice and home health services for pa-
tients dying with cancer and admission to the hospital and 
location of death.

Despite the high cost of hospital care at the end of life, 
such care might be justified if it were beneficial or desired 

table V - Surgical treatment in the last 30 days of life

LHU of residence All patients Major diagnostic procedure Major therapeutic procedure Any major procedure

n n % n % n %

101-Piacenza 895 20 2.2% 43 4.8% 59 6.6%

102-Parma 1,181 18 1.5% 93 7.9%(+) 103 8.7%(+)

103-Reggio 1,169 24 2.1% 68 5.8% 77 6.6%

104-Modena 1,608 36 2.2% 98 6.1% 113 7.0%

105-Bologna 2,265 37 1.6% 135 6.0% 162 7.2%

106-Imola 329 8 2.4% 18 5.5% 25 7.6%

109-Ferrara 1,102 15 1.4% 114 10.3%(+) 121 11.0%(+)

110-Ravenna 1,098 15 1.4% 58 5.3% 67 6.1%

111-Forlì 495 9 1.8% 21 4.2% 28 5.7%

112-Cesena 482 8 1.7% 40 8.3%(+) 47 9.8%(+)

113-Rimini 846 21 2.5% 33 3.9%(-) 49 5.8%

Region 11,470 211 1.8% 721 6.3% 851 7.4%

LHU = local health unit; N = number.
(+) Significantly higher than the regional rate when adjusting for age and sex.
(-) Significantly lower than the regional rate when adjusting for age and sex.

by patients and their families. However, a number of studies 
have found that more patients and their families would pre-
fer to die at home or in a less intensive setting than an acute 
hospital or an ICU as long as pain and symptom control and 
support services are available (9). A study in Italy of primary 
caregivers estimated that 93.5% of those who died of can-
cer preferred to die at home yet found that only 57.9% did  
so (26). 

We also observed substantial variation among hospitals 
in the use of the ICU among patients who were admitted 
to an acute-care hospital. Rates of ICU use varied from 
less than 4% of hospitalized patients to almost 17%. Earle 
et al (27) proposed a benchmark of ICU admission, mul-
tiple hospital admissions or emergency room visits in the 
last 30 days of life exceeding 4% as an indicator of poten-
tially overly aggressive care at the end of life. While that 
study was based on a population of US Medicare patients, 
the Emilia-Romagna region and other Italian regions could 
consider the development of similar benchmarks using Ital-
ian data and experiences. In addition, over 50% of patients 
who had an ICU stay were admitted on the day of death 
or the day before death. While unmeasured differences in 
cancer types may affect these findings, they are unlikely to 
explain the large observed variation in ICU use. The ICU is 
a very expensive and invasive resource. High ICU utiliza-
tion at the end of life may reflect an unwillingness of the 
medical and nursing staff to confront the death of a patient  
or potential pressure from patients or their families. We  
believe that the hospitals and the region may want to re-
view guidelines for ICU admission for patients with cancer 
in the final days of life. 

Variation in surgical treatment at the end of life was 
also observed, with more than 7% of patients undergoing 
a “major” operating-room procedure in the last 30 days of 
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life. It is not clear from the data we have available if the 
intent of these procedures was exploratory, palliative, or 
curative. Review of a sample of the medical records of pa-
tients who had undergone these types of procedures at the 
end of life might help to assess their appropriateness.

Our study has a number of limitations. First of all, it was 
retrospective, starting with patients who had died and eval-
uating the care provided in the period before death. Some 
have argued in favor of prospective cohort studies which are 
more similar to the dilemmas faced by physicians and patients 
with severe diseases but unknown outcomes (28). However, 
Setoguchi et al (29) compared retrospective and prospective 
measures and concluded that they identify similar patterns of 
end-of-life care. We did not have access to death certificate 
data that could be linked to the administrative data files used 
in our study. With diagnostic data from outpatient encoun-
ters unavailable, we relied on hospital admissions to identify 
cancer cases. Our dependence on hospital discharge data 
may have underestimated the number of patients dying with 
poor-prognosis or metastatic cancer. Furthermore, differenc-
es in case mix may explain some of the observed variation 
between the LHUs and treating facilities. In addition, we had 
no ability to assess patient and family preferences. 

Despite these limitations, we believe that the overall 
high rate and substantial variation in high-cost hospital care 
at the end of life for patients dying with cancer that we ob-
served in this study offers the RER the opportunity to evalu-
ate methods for both reducing the cost and increasing the 
quality of care at the end of life for patients with cancer 
(30). Of course, changing patterns of care at the end of life 
depends on the availability of alternatives to hospital care, 
such as hospice and home health care, as well as the prefer-
ences of patients and their families and the attitudes and 
practices of the oncologists and other physicians providing 
care to these patients.
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RER Emilia-Romagna region, Italy (Regione Emilia-Romagna)
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