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Abstract
Purpose: To assess rural-urban differences in the utilization of medical services at the end-of-life in lung cancer patients in Germany.
Patients and Methods: We identified 12,929 patients with incident lung cancer in 2009 from a German statutory health insurance fund and categorized them according to four district types (major city, urban, rural, thinly populated rural). We compared Healthcare utilization in the last 30 days of life and medical treatment in the last 14 days of life using mixed models with logistic link function to analyze binary outcomes and log link function for count data. We adjusted all models with the following covariates: age, sex, comorbidities, presence of metastases at diagnosis, presence of multiple tumors at diagnosis, survival in months, and the type of anticancer treatment.
Results: We found significant differences in the odds ratio of spending more than 14 days in the hospital in the last 30 days of life between the reference group major city and urban districts (0.84 [0.71; 0.996], p-value=0.003), rural districts (0.82 [0.68; 0.99], p-value=0.002) and thinly populated rural districts (0.79 [0.65; 0.96], p-value=0.0004).  We also found a significant difference in the number of visits to the general practitioner (GP) in the last 30 days of life, with lower numbers in major cities compared to all other district types. Concerning the measures of the provided medical treatment we did not find any significant differences.
Conclusion: The type of healthcare provider differs significantly regionally, with a more GP-centered care in rural areas and a more hospital-based care in major cities. However, the medical treatment provided to patients in rural districts is not different to the care provided in urban areas.
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1. 
Introduction
5-year survival rates of lung cancer patients are one of the lowest across all types of cancer, at around 16-20%.1 Therefore, the end-of-life phase is especially important for patients with this type of cancer. It poses one of the most challenging phases as, on the one hand, the quality of care and herewith the possibility of a dignified death are of high importance. On the other hand, costs and healthcare utilization are highest in the year before death, matched only by those right after diagnosis.2 
Studies have shown that access to general cancer care varies between rural and urban areas, with more specialized care centers in central cities. There are significant differences between rural and urban areas concerning the type of oncological treatment (surgery, chemotherapy or radiotherapy) patients receive.4-6 Travel time also has a significant influence on access to specialists and treatment,7-9 and furthermore poses an extra burden on patients.10 This leads to a fear among cancer patients and their relatives living in rural settings of not getting the same quality of care, a fear underlined in a review considering the perspectives of patients, family and caregivers.11 
End-of-life care differs from general treatment as it is not intended to be curative or to prolong life, but focuses on pain relief and symptom control. Guidelines recommend that in the terminal phase of lung cancer only measures that relate to symptom control should be applied.3 To this point there have been only few studies assessing differences in end-of-life care between rural and urban areas. Ho et al. (2011) assessed trends in aggressiveness of end-of-life care in Canada as a composite endpoint and found rurality was a significant predictor for receiving aggressive care.12 Other studies focusing on nursing home residents found that, one the one hand, in rural areas fewer feeding tubes were used and the average length of hospitalizations was lower than in urban areas, but, on the other hand, the number of hospitalizations and inhospital deaths were lower in urban areas.13-15 A study in elderly lung cancer patients found that rural residents had fewer emergency room (ER) admissions and a higher usage of hospice services, but more intensive care unit (ICU) days than urban residents.16 
However, to this point no extensive study has assessed rural-urban differences on end-of-life care specifically in lung cancer patients. Therefore, the aim of this study was to compare differences in medical service utilization at the end-of-life between lung cancer patients from urban vs. rural areas. All analyses were carried out using data from German statutory health insurance companies (SHI).
2. [bookmark: idp1379184]Material and methods
Study design and study population
We conducted a retrospective observational study of administrative claims data in Germany. Data came from the Scientific Institute of AOK SHI fund, covering around 30% of the German resident population. Data was completely anonymized and the Ethics Committee of the Medical Faculty of the Ludwig-Maximilians-University of Munich consented to the analysis of the data. It included patient-level data of inpatient and outpatient treatment costs, German International Classification of Diseases (ICD-10-GM) codes and OPS codes (German Version of the International Classification of Procedures in Medicine) from 2009 to 2012. A study population consisting of patients with incident lung cancer in 2009 was derived previously from this dataset. A detailed description of the methodology can be found elsewhere.17 From the study population we analyzed those who had died before the year 2013 but who had at least survived for more than 30 days after diagnosis. We also excluded patients with missing information about their area of residence. 

Urban and rural areas
To distinguish between different types of residential areas we used the district types defined by the Federal Institute for Research on Building, Urban Affairs and Spatial Development for 2014, which are based on both the population density and the proportion of the population living in large and medium-sized cities.18 It distinguishes four district types: 
· Major city: minimum 100,000 inhabitants
· Urban districts: districts with minimum 50% of population in large or medium sized cities and population density > 150 inhabitants/km2, or districts with population density of > 150 inhabitants /km2 when excluding large or medium-sized cities
· Rural districts with population concentrations: districts with minimum 50% of population in large or medium sized cities but population density < 150 inhabitants /km2, or districts with less than 50% of population in large or medium sized cities but population density > 100 inhabitants /km2
· Thinly populated rural districts: districts with less than 50% of population in large or medium sized cities and population density < 100 inhabitants/km2 when excluding large or medium-sized cities
Patients in our analysis were assigned to one of the district types according to the last known place of residence.

Medical service use
We chose several factors of healthcare utilization for our analysis. We examined site of death by determining inpatient deaths from the discharge status of the last hospitalization. We also investigated four other inpatient measures from hospital records: more than one unplanned (admit status = emergency) hospitalization in the last 30 days of life, more than one hospitalization in the last 30 days of life, at least one admission to the intensive care unit (ICU) in the last 30 days of life and spending more than 14 days in the hospital in the last 30 days of life; as well as three outpatient measures from outpatient data: number of outpatient doctor visits, number of outpatient general practitioner (GP) visits, number of home visits by a doctor. Lastly we examined whether palliative care was started at least 30 days before death. 
We also examined medical treatments received in the last 14 days through ICD codes and OPS codes from both inpatient and outpatient records. We examined cardiopulmonary resuscitation (CPR), blood transfusions, chemotherapy, dialysis, ventilation, parenteral feeding and therapeutic puncturing (ascites, pleural, pericardial).
In the literature, most of the above factors have been identified as measures of aggressiveness of treatment, and used to evaluate the quality of end-of-life care.19-22 An analysis based on these factors assumes that intensive or aggressive care at the end-of-life is undesirable and leads to poorer quality of life/ quality of death. German guidelines recommend that in the terminal phase of lung cancer all treatment that is not related to symptom control should be suspended, this includes chemotherapy but also parenteral feeding.3 Previous analyses have examined the impact of active anti-tumor therapy at the end-of-life and found that palliative chemotherapy is associated with more intense medical care like CPR and ventilation.23 In contrast, palliative care is associated with reducing chemotherapy and aggressive treatment at the end-of-life, and quality of life has been shown to increase with earlier onset of palliative care.24-26 

Covariates
Covariates for the analysis were sex, age at time of death, comorbidities at time of diagnosis, presence of multiple tumors at diagnosis, presence of metastases at diagnosis, survival after diagnosis in months and the type of anticancer treatment (no treatment, surgery, chemotherapy, radiotherapy). Comorbidities and treatments were derived from inpatient and outpatient ICD and procedural codes as well as physician fee records. We included congestive heart failure, diabetes, chronic obstructive pulmonary disease (COPD), moderate or severe liver disease and renal disease as they are negatively associated with survival in lung cancer and are also relevant when it comes to the choice of lung cancer therapy.3,27,28 

Statistical analysis
We calculated sample characteristics, healthcare utilization and aspects of medical care as means and proportions in the four groups. We used generalized linear mixed models (GLMM) to account for cluster effects in each district by including the district number as random intercept. To estimate any binary indicator of medical service utilization we used logistic regression in the GLMM, for indicators with count data we used a log link function and the Poisson distribution.
Except for the outcome of chemotherapy in the last 14 days of life where the type of anti-cancer treatment was left out, all regression models were adjusted by the covariates mentioned above. To take into account multiple testing we used a significance threshold of α<= 0.0033 and calculated 99.67% confidence intervals for all outcomes (Bonferroni adjustment based on running 15 models). 
In a sensitivity analysis we analyzed the above aspects in a subgroup of patients that survived at least 180 days after diagnosis, to exclude a potential bias from patients who died suddenly due to side effects during the initial treatment (e.g. during surgery) and therefore did not receive specific end-of-life care.
All analyses were performed using SAS 9.3 (SAS software of the SAS System for Microsoft, Version 9.3 (c) 2002-2010 by SAS Institute Inc., Cary, NC, USA.); tables and figures were created in Microsoft Excel and PowerPoint.

3. [bookmark: idp1380144]Results
Study population and unadjusted medical service utilization
The study population comprised 12,929 patients. A patient flow diagram can be found in figure 1. In table 1 the general demographic information of the study population is listed in total and in the four different district types. 
The descriptive statistics of medical service utilization across the four district types are reported in table 2. Concerning the percentage of patients spending more than 14 days in the hospital in the last 30 days of life, we found a gradient towards increasing percentages with decreasing rurality of the district. The number of doctor visits was lowest in major cities, highest in urban districts and decreasing again with higher rurality. The results for the number of GP visits and the number of home visits were similar.

Adjusted medical service utilization
We found significant differences in four aspects of medical care utilization between the different district types, the results can be found in table 3. In major cities the likelihood of spending more than 14 days in the hospital was significantly higher than in all other district types, with a gradient towards higher likelihood with lower rurality. Patients in urban districts were significantly less likely to have an unplanned hospital visit compared to patients in major cities. The number of GP visits was significantly lower in major cities than in the other district types. The number of visits to any doctor was also significantly lower in major cities than in urban districts, but not significantly different to the other two district types.We did not find any significant differences between the district types in any of the of medical treatments as listed in the section Medical service use, like CPR, blood transfusions or dialysis. 
As quality of care also relates to survival, in an additional analysis we compared the adjusted length of survival in months between the district types and did not find any significant differences.

Sensitivity analysis
When we excluded patients who did not survive for at least 180 days after diagnosis the study population included 7,707 patients. By and large, the effects in the sensitivity analysis remained stable. We found five odds ratios with a reversed direction; however all were non-significant in the complete sample as well as in the subsample. Results from the sensitivity analysis can be found in the supplementary material.

4. Discussion
This study sought to evaluate possible differences between end-of-life care in urban and rural areas of Germany to see if patients in rural areas are at a disadvantage concerning their quality of end-of-life care. Our results show that the utilization of healthcare services differs significantly depending on the area of residence, but medical treatment is the same. Differences relate to the place of care or the healthcare provider, for instance hospital days and visits to the GP. In rural districts patients spent significantly fewer days in the hospital in their last 30 days and had significantly more GP visits than in major cities. This suggests that in major cities the end-of-life care is still centered on the hospital whereas in less urban districts it is more centered on the GP, who might have a more comprehensive but less intensive treatment approach. A reason for these differences could result from access to care. In rural areas access to specialized hospital services is more cumbersome than in major cities as it involves more travel time. However, the GP's office might be just around the corner. An interesting finding was that significant differences between major cities and urban districts were more frequent than between major cities and the two rural district types. This was even more pronounced in the sensitivity analysis.  Demographics may be a contributing factor to this with  more single-person households in major cities and more families in the urban districts surrounding these major cities.29 People living alone might be more dependent on hospital care as they have no one to take care of them at home. Further as they are mostly located around major cities urban districts have both quick access to specialized care in the major cities and the closeness to the local GP.
 
A study from Canada using a composite endpoint of receiving at least one of four indicators of aggressive care in cancer patients (chemotherapy in last 14 days, more than one ER visit, more than one hospitalization and at least one ICU admission in the last 30 days) found that rurality was a significant predictor of the likelihood of experiencing one or more indicators.12 However, we cannot evaluate the extent to which each of the single indicators was predicted by rurality so a direct comparison to our results is not feasible. Nayar et al. studied healthcare utilization of elderly lung cancer patients in the last 90 days of life in 2014.16 They found significant differences between metropolitan areas compared to micropolitan, rural and rural remote areas in the United States of America (USA). Residents of metropolitan areas had significantly more inpatient admissions compared to micropolitan areas, significantly fewer visits to the ER and significantly more ICU admissions than in all other areas. We also found a significant difference between the likelihood of an unplanned hospital visit; however in our analysis residents of urban districts were less likely than residents of major cities to experience an unplanned visit. Further, we did not find differences in the likelihood of ICU treatment or hospital admissions. Other studies comparing rural-urban differences have focused on end-of-life care in nursing-home residents and in contrast to our study found that rural residence was significantly associated with a higher likelihood of inpatient death, hospitalization and a lower risk of ICU admissions.15,14 Despite the differences in the characteristics of  the study-populations (nursing home residents vs. all lung cancer patients) there were also some similar results to our data. In line with a German study that compared the 5-year survival rates of cancer and also specifically lung cancer patients between rural and urban districts, we did not find  significant differences in the length of survival.30
Disregarding effects of the district type, compared to studies analyzing the quality of end-of-life care of cancer patients  in other countries we found higher percentages of patients receiving chemotherapy in the last 14 days in Germany (19%) and in the USA (18%)31 than in Canada (3 – 16%)12,19 and Korea (6%).32  Further, the percentage of patients dying in the hospital was higher in Germany (56%) compared to for instance the USA (20%). A reason for this result is that in the USA hospice care is paid for by Medicare and patients with a life expectancy of less than 6 months are encouraged to visit such a facility.33 Earle et al. developed upper benchmarks for some of the aspects of care which we used for our study.34 Healthcare systems with numbers below these benchmarks would be considered as not providing aggressive or intense treatment at the end-of-life. Compared to these benchmarks only the aspect of ICU admissions was below the respective benchmark of 4% in our study. Others like unplanned hospital visits, the number of hospitalizations and inpatient death were above the suggested upper benchmark. However, these benchmarks were set on the basis of 11 regions in the USA, so differences between the healthcare systems of the two countries may restrict a direct transfer of the benchmarks to the results found in our study.
[bookmark: idp1381280]A limitation of this study is that in our data it was not feasible to distinguish between small cell lung cancer and non-small cell lung cancer or to identify the stage of the disease. However the effect of these variables on the end-of-life care is small and palliative treatment strategies are similar across histology. Also, the term district describes areas with a wide variety of sizes (35 – 3,000 km2) and populations (34,000 – 1.8 million).18 In defining the four different district types these factors are taken into account by categorizing according to population density and the percentage of the population living in cities, yet this does not rule out the possibility that districts with the same district type are not similar in terms of other influencing factors. However, by using a mixed model we adjusted for cluster effects in each district in order to minimize this possible bias. Another limitation is that by using claims data the patient burden at the end-of-life cannot be directly measured and possible differences in patient-reported outcomes cannot be analyzed. The same is true for information about the availability and access to different care settings. 
The biggest strength of our study is the sample size of our dataset. It covers around 30% of the German residents and our study population includes patients from all 402 districts in Germany. Further, in Germany around 86% of the population is insured through SHIs similar to AOK and 90-95% of all services provided are defined by law. Therefore, our results are generalizable to the whole German population. Another strength is the comprehensive picture of the treatment process that can be derived from the insurance data. 
Equality in the access to high quality healthcare depending on the area of living has been researched in different studies.35,36 Concerning the end-of-life phase, to this point there has been little evidence presented on this topic, especially for the case of lung cancer. Therefore, our study contributes to forming a picture on how end-of-life care is undertaken depending on the area of residence and lowers the fear of not getting the best quality of care.

5. Conclusion
In contrast to studies from other countries our results show that lung cancer patients receive the same kind of medical treatment at the end-of-life regardless of whether they live in a big city, a smaller town or in the countryside. The location of care or type of healthcare provider however differs depending on the area of residence, with more GP-centered care in rural areas and a higher utilization of inpatient services in urban areas. 
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8. 
9. Tables
Table 1 Sample characteristics
	 
	Total
(N =12 929)
	Major city
(N = 3 488)
	Urban district
(N = 4 654)
	Rural district
(N = 2 454)
	Thinly populated rural district
(N = 2 333)

	Age in years (sd)
	68.8 (10.1)
	68.5 (10.0)
	68.4 (10.1)
	69.6 (10.1)
	69.5 (9.8)

	Male gender N (%)
	9,253 (71.6)
	2,323 (66.6)
	3,323 (71.4)
	1,848 (75.3)
	1,759 (75.4)

	Diabetes mellitus N (%)
	1,832 (14.2)
	480 (13.8)
	619 (13.3)
	391 (15.9)
	342 (14.7)

	Renal disease N (%)
	294 (2.3)
	84 (2.4)
	93 (2.0)
	68 (2.8)
	49 (2.1)

	Liver disease N (%)
	225 (1.7)
	70 (2.0)
	79 (1.7)
	38 (1.6)
	38 (1.6)

	COPD N (%)
	6,563 (50.8)
	1,886 (54.1)
	2,280 (49.0)
	1,235 (50.3)
	1,162 (49.8)

	Congestive heart failure N (%)
	4,638 (35.9)
	1,150 (33.0)
	1,597 (34.3)
	962 (39.2)
	929 (39.8)

	Multiple tumors at diagnosis N (%)
	1,904 (14.7)
	490 (14.1)
	723 (15.5)
	343 (14.0)
	348 (14.9)

	Metastases at diagnosis N (%)
	7,845 (60.7)
	2,144 (61.5)
	2,807 (60.3)
	1,485 (60.5)
	1,409 (60.4)

	Survival after diagnosis in months (sd)
	11.0 (9.6)
	11.0 (9.6)
	10.9 (9.6)
	11.3 (9.9)
	10.5 (9.2)

	Treatment
	
	
	
	
	

	No treatment N (%)
	2,392 (18.5)
	612 (17.6)
	850 (18.3)
	463 (18.9)
	467 (20.0)

	Chemotherapy N (%)
	8,857 (68.5)
	2,444 (70.1)
	3,238 (69.6)
	1,642 (66.9)
	1,533 (65.7)

	Surgery N (%)
	1,428 (11.0)
	398 (11.4)
	526 (11.3)
	286 (11.7)
	218 (9.3)

	Radiotherapy N (%)
	6,310 (48.8)
	1,748 (50.1)
	2,290 (49.2)
	1,171 (47.7)
	1,101 (47.2)


NOTE: Means and proportions of sample characteristics broken down by district type.
 Abbreviations: sd, standard deviation; COPD, chronic obstructive pulmonary disease.

Table 2 Unadjusted proportions and means of healthcare utilization and medical treatment
	Means and proportions  
	Total
(N =12 929)
	Major city
(N = 3 488)
	Urban district
(N = 4 654)
	Rural district
(N = 2 454)
	Thinly populated rural district
(N = 2 333)

	# of doctor visits in last 30 days
	5.3
	4.9
	5.7
	5.5
	5.1

	# of GP visits in last 30 days
	2.9
	2.4
	3.1
	3.0
	3.0

	# of home visits in last 30 days
	1.7
	1.6
	1.8
	1.7
	1.7

	More than 1 unplanned hospital visit in last 30 days
	9.6
	11
	8.8
	9.4
	9.6

	More than 1 hospital admission in last 30 days
	33.7
	32.9
	32.6
	34.8
	36.1

	Spending more than 14 days in the hospital in last 30 days
	42.8
	46.5
	42.1
	40.9
	40.5

	At least one ICU treatment in last 30 days
	0.7
	0.7
	0.8
	0.7
	0.5

	Death in acute care hospital
	55.8
	57.3
	55.0
	54.8
	56.3

	First palliative care at least 30 days before death
	16.3
	15.3
	16.5
	15.8
	17.6

	CPR in last 14 days
	1.9
	2
	1.7
	2.1
	2.1

	Blood transfusion in last 14 days
	11.0
	10.4
	11.7
	11.1
	10.3

	Chemotherapy in last 14 days*
	18.6
	18.5
	18.9
	17.5
	19.2

	Ventilation in last 14 days
	1.6
	1.5
	1.8
	1.5
	1.3

	Parenteral feeding in last 14 days
	0.5
	0.4
	0.6
	0.4
	0.6

	Dialysis in last 14 days
	0.9
	1.0
	0.9
	1.2
	0.6

	Therapeutic puncture in last 14 days
	3.5
	2.9
	3.7
	3.3
	4.2



NOTE: Unadjusted proportions and means of healthcare utilization and medical care in relation to district type. 
* Calculated only for patients that were treated with chemotherapy over the course of the disease
Abbreviations: ICU, intensive care unit; GP, general practitioner; CPR, cardiopulmonary resuscitation.  

Table 3 Adjusted odds ratios and parameter estimates of healthcare utilization and aspects of medical care
	 
	Urban district vs. major city
	 
	Rural district vs. major city
	 
	Thinly populated rural district vs. major city

	 
	β
	99.67% CI
	P-value
	
	β
	99.67% CI
	P-value
	
	β
	99.67% CI
	P-value

	# of doctor visits in last 30 days
	0.14
	[0.01, 0.26]
	0.001
	
	0.12
	[-0.1, 0.25]
	0.01
	
	0.07
	[-0.07, 0.20]
	0.15

	# of GP visits in last 30 days
	0.21
	[0.08, 0.34]
	<0.0001
	
	0.20
	[0.06, 0.33]
	<0.0001
	
	0.19
	[0.06, 0.33]
	<0.0001

	# of home visits in last 30 days
	0.16
	[-0.04, 0.36]
	0.02
	
	0.06
	[-0.15, 0.27]
	0.41
	
	0.02
	[-0.20, 0.24]
	0.76

	 
	OR
	99.67% CI
	P-value
	
	OR
	99.67% CI
	P-value
	
	OR
	99.67% CI
	P-value

	More than 1 unplanned hospital visit in last 30 days
	0.77
	[0.60, 0.98]
	0.002
	
	0.83
	[0.63, 1.11]
	0.06
	
	0.86
	[0.64,1.14]
	0.11

	More than 1 hospital admission in last 30 days
	0.97
	[0.80, 1.17]
	0.59
	
	1.12
	[0.90, 1.38]
	0.13
	
	1.16
	[0.94, 1.44]
	0.04

	Spending more than 14 days in the hospital in last 30 days
	0.84
	[0.71, 0.996]
	0.003
	
	0.82
	[0.68, 0.99]
	0.002
	
	0.79
	[0.65, 0.96]
	0.0004

	At least one ICU treatment in last 30 days
	1.12
	[0.47, 2.65]
	0.70
	
	0.88
	[0.31, 2.50]
	0.72
	
	0.67
	[0.22, 2.06]
	0.29

	Death in acute care hospital
	0.89
	[0.74, 1.08]
	0.07
	
	0.92
	[0.75, 1.13]
	0.22
	
	0.98
	[0.80, 1.21]
	0.79

	First palliative care at least 30 days before death
	1.09
	[0.79, 1.50]
	0.45
	
	1.10
	[0.78, 1.57]
	0.41
	
	1.23
	[0.86, 1.75]
	0.09

	CPR in last 14 days
	0.78
	[0.46, 1.31]
	0.16
	
	0.93
	[0.52, 1.17]
	0.71
	
	1.00
	[0.56, 1.80]
	0.99

	Blood transfusion in last 14 days
	1.14
	[0.89, 1.47]
	0.12
	
	1.12
	[0.84, 1.49]
	0.25
	
	1.02
	[0.76, 1.37]
	0.84

	Chemotherapy in last 14 days*
	1.15
	[0.89, 1.49]
	0.12
	
	1.07
	[0.79, 1.44]
	0.50
	
	1.13
	[0.84, 1.52]
	0.23

	Ventilation in last 14 days
	1.18
	[0.70, 2.01]
	0.35
	
	0.98
	[0.51, 1.87]
	0.91
	
	0.88
	[0.45, 1.75]
	0.59

	Parenteral feeding in last 14 days
	1.03
	[0.29, 3.75]
	0.94
	
	0.80
	[0.17, 3.71]
	0.67
	
	1.25
	[0.30, 5.20]
	0.64

	Dialysis in last 14 days
	1.14
	[0.49, 2.66]
	0.64
	
	1.29
	[0.51, 3.26]
	0.42
	
	0.70
	[0.23, 2.14]
	0.35

	Therapeutic puncture in last 14 days
	1.28
	[0.87, 1.90]
	0.06
	 
	1.26
	[0.72, 1.83]
	0.38
	 
	1.47
	[0.95, 2.29]
	0.01



NOTE: Odds ratios for each district type from logistic regression of binary healthcare utilization and medical care and parameter estimates β from Poisson regression for healthcare utilization with count data.
Abbreviations: OR, odds ratio; CI, confidence interval; GP, general practitioner; CPR, cardiopulmonary resuscitation.
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Figure 1 Patient flow diagram
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Table 4 Adjusted odds ratios and parameter estimates of healthcare utilization and aspects of medical care (Sensitivity analysis)
	 
	Urban district vs. major city
	 
	Rural district vs. major city
	 
	Thinly populated rural district vs. major city

	 
	β
	CI
	P-value
	
	β
	CI
	P-value
	
	β
	CI
	P-value

	# of doctor visits in last 30 days
	0,16
	[0,02; 0,30]
	0,001
	
	0,10
	[-0,04; 0,25]
	0,04
	
	0,05
	[-0,10; 0,21]
	0,28

	# of GP visits in last 30 days
	0,24
	[0,08; 0,40]
	<0,0001
	
	0,19
	[0,03; 0,36]
	0,001
	
	0,19
	[0,02; 0,35]
	0,001

	# of home visits in last 30 days
	0,24
	[0,01; 0,47]
	0,002
	
	0,13
	[-0,11; 0,38]
	0,11
	
	0,10
	[-0,15; 0,35]
	0,23

	 
	OR
	CI
	P-value
	
	OR
	CI
	P-value
	
	OR
	CI
	P-value

	More than 1 unplanned hospital visit in last 30 days
	0,73
	[0,53; 1,01]
	0,004
	
	0,90
	[0,63; 1,29]
	0,40
	
	0,97
	[0,67; 1,39]
	0,80

	More than 1 hospital admission in last 30 days
	0,92
	[0,72; 1,16]
	0,28
	
	1,15
	[0,87; 1,50]
	0,14
	
	1,20
	[0,92; 1,58]
	0,05

	Spending more than 14 days in the hospital in last 30 days
	0,80
	[0,65; 0,99]
	0,002
	
	0,82
	[0,65; 1,05]
	0,02
	
	0,80
	[0,63; 1,02]
	0,01

	At least one ICU treatment in last 30 days
	1,11
	[0,33; 5,65]
	0,52
	
	1,37
	[0,18; 5,98]
	0,94
	
	1,05
	[0,04; 4,94]
	0,34

	Death in acute care hospital
	0,82
	[0,67; 0,995]
	0,003
	
	0,92
	[0,73; 1,15]
	0,26
	
	0,96
	[0,76; 1,21]
	0,59

	First palliative care at least 30 days before death
	1,09
	[0,77; 1,56]
	0,45
	
	1,13
	[0,77; 1,67]
	0,35
	
	1,21
	[0,82; 1,79]
	0,16

	CPR in last 14 days
	0,72
	[0,34; 1,53]
	0,20
	
	0,63
	[0,26; 1,54]
	0,13
	
	1,02
	[0,45; 2,28]
	0,95

	Blood transfusion in last 14 days
	1,24
	[0,90; 1,71]
	0,05
	
	1,24
	[0,85; 1,79]
	0,09
	
	1,19
	[0,82;1,74]
	0,18

	Chemotherapy in last 14 days*
	1,13
	[0,80; 1,59]
	0,31
	
	1,05
	[0,70; 1,56]
	0,73
	
	1,00
	[0,66; 1,51]
	0,99

	Ventilation in last 14 days
	1,28
	[0,59; 2,77]
	0,34
	
	1,19
	[0,48; 2,96]
	0,58
	
	0,93
	[0,34; 2,53]
	0,83

	Parenteral feeding in last 14 days
	1,72
	[0,35; 8,43]
	0,31
	
	0,85
	[0,11; 6,73]
	0,82
	
	1,19
	[0,17; 8,46]
	0,79

	Dialysis in last 14 days
	0,89
	[0,25; 3,11]
	0,78
	
	1,64
	[0,47; 5,70]
	0,24
	
	0,48
	[0,08; 2,88]
	0,23

	Therapeutic puncture in last 14 days
	1,14
	[0,68; 1,91]
	0,45
	 
	0,89
	[0,48; 1,68]
	0,60
	 
	1,00
	[0,54; 1,86]
	1,00


NOTE: Odds ratios for each district type from logistic regression of binary healthcare utilization and medical care and parameter estimates β from Poisson regression for healthcare utilization with count data.
Abbreviations: OR, odds ratio; CI, confidence interval; GP, general practitioner; CPR, cardiopulmonary resuscitation.
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