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Text 1. Geography and healthcare system of Switzerland.

Switzerland has 8.2 million residents, of whom almost a quarter (23.8%) are foreigners. It has four official languages:
German (declared as main language by 64% of residents), French (23%), Italian (8%) and Romansch (0.5%). 85% of
population live in urban areas, with 39% concentrated in five largest cities. Despite a strong economy and high
standard of living, there is substantial spatial variation in socioeconomic position and health outcomes across the

country.

The Swiss, consumer-driven healthcare system is chiefly financed by compulsory basic health insurance (BHI) and
out-of-pocket payments. Citizens choose standardized BHI package offered to everyone on a private, highly
regulated market of 81 (state as of 10.08.11; estimate closest to the end of the study period; since then the number
of companies dropped to 60) insurers, who deliver it on a non-profit basis. The standardized package covers all
essential benefits related to medical illness and pregnancy (including ambulatory and in-patient care, medications
and medical aids) and deemed medically- and cost-appropriate. Approximately half of in-patient costs are co-
financed and subsidised by the cantons. A separate insurance system covers accident-related costs. Residents
choose a deductible in a range of 300 — 2,500 Swiss Francs (CHF: 1 CHF = 0.90 Euro = 1.01 U.S. Dollar, as of 19.05.16).
Higher deductibles and managed care plans lower the cost of yearly premiums. Patients also make co-payments of
10% of their yearly healthcare costs, up to a limit of CHF 700. Social assistance subsidizes premium payments for
low-income individuals. The basic insurance package can be supplemented with voluntary, private insurance to
extend provider and treatment choices (e.g. complementary medicine, dental care) and providing additional benefits

(e.g. private room during hospital stay). *°
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Table 1. Data sources of the study. Databases used in the analyses, together with their purpose, temporal coverage,

resolutions and content. Causes of death in ‘Mortality records’ database are coded according to the International

Classification of Diseases, Injuries, and Causes of Death, Tenth Revision (ICD-10). Abbreviations: SFSO - Swiss Federal
Statistical Office; SMA- Swiss Medical Association (FMH).

Data Source Years Purpose Data Spatial Variables used
resolution resolution
Health insurance Six 2008- Main dataset Individual Postcode Date of birth, date of death,
claims insurance 10 patients, health sex and postcode of place
companies insurance claim of residence, reimbursed
claim
Mortality records  SFSO 2008-  Assessing representativeness, Individual Community  date of birth, date of death,
10 record linkage to claims for patients sex, community of
cause of death and residence, civil status,
characteristics of decedents nationality, religion, main
cause of death
Hospital SFSO 2010 Creating Hospital Service Areas  Individual MedStat Age, major diagnostic
discharges hospital category, type of entry,
discharges region of patient’s place of
residence, region of
hospitalization
Physicians SMA 2010  Supply of ambulatory care Individual Postcode Sector of employment
database physicians (ambulatory, stationary,
other), specialization
Characteristics of  SFSO 2010  Supply of acute care Individual MedStat Type of hospital, location of
hospitals institutions hospital, number of utilized
beds, number of doctors
and nurses (full time
equivalent)
Characteristics of  SFSO 2010  Supply of non-acute care Individual MedStat Type of institution, location
socio-medical institutions of institution, number of
institutions beds, number of nurses
Population SFSO 2010  Population denominator for Individual Community  Age, sex, community of
healthcare supply indicators patients residence
Characteristics of  SFSO 2008-  Description of place of Community Community  Level of urbanization,
communities 10 residence language region
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Figure 1. Geographical regions of EOLC study. Swiss cantons (panel A), language regions (panel B), level of
urbanization (panel C) and Swiss-SEP index quintiles (panel D).

Panels B — D use 564 regions. All panels present overlay of 71 Hospital Service Areas.

Main language and and level of urbanization of the region was derived from SFSO’s classification of Swiss
communities (Gemeinde). On 1.1.2010 there were 2,596 communities — basic administrative unit of the country. The
boundaries of communities and MedStat regions do not overlap. In cases when more than one community belonged
to the region, and these differed in terms of level of urbanization or language region we used majority (>50%)
assignment as criterion. Communities where Romansh language was used were grouped together with German
language. Swiss-SEP (area based socioeconomic position) index was derived as median value of all neighbourhoods
that overlapped with region.

Boundaries of the 564 regions were adjusted to exclude the high altitude areas of Swiss Alps with very low density or
no population.

71 HSAs were build using SFSO’s individual-level discharges of all Swiss hospitals in 2010. We created matrix of
counts derived from cross tabulation of regions of patient’s place of residence with region of hospitalization. We
excluded records with missing geographical codes, records of individuals younger than 19, records belonging to
major diagnostic category ‘Births’ and records of individuals from prisons. Patients’ flows derived from the matrix
were then used to aggregate regions to larger units where majority of residents were hospitalized.
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Table 2. Distribution of unlinked deaths across characteristics of the study population. Level of
urbanization, language region and Swiss-SEP index measured on the level of community (Gemeinde).
Abbreviations: Swiss-SEP — Swiss neighbourhood index of socioeconomic position.

Characteristic Linked Unlinked Total
No. Col%  No. Col % No. Col %
Sex Male 53,316  47% 2,508 48% 55,824  47%
Female 59,961 53% 2,672 52% 62,633 53%
Age group 19-30 810 1% 114 2% 924 1%

31-40 1,150 1% 119 2% 1,269 1%

41-50 3,072 3% 234 5% 3,306 3%

51-60 6,813 6% 380 7% 7,193 6%

61-70 13,533 12% 715 14% 14,248 12%

71-80 24,696  22% 1,048 20% 25,744  22%

81-90 43,160 38% 1,753 34% 44,913 38%

91+ 20,043 18% 817 16% 20,860 18%

Level of urbanization Urban 35,987 32% 1,813 35% 37,800 32%
Peri-urban 47,779  42% 2,117 41% 49,896 42%

Rural 29,510 26% 1,250 24% 30,760 26%

Language region German 80,129 71% 2,966 57% 83,095 70%
French 27,200  24% 1,909 37% 29,109 25%

Italian 5,947 5% 305 6% 6,252 5%

Swiss-SEP quintile 1st (lowest) 8,902 8% 417 8% 9,319 8%
2nd 22,583 20% 1,038 20% 23,621 20%

3rd 30,902 27% 1,462 28% 32,364  27%

4th 38,126 34% 1,721 33% 39,847 34%

5th (highest) 12,764 11% 542 11% 13,306 11%

Total 113,277 100% 5,180 100% 118,457 100%

The Swiss Federal Statistical Office's (SFSO) database of causes of death was linked to insurance records to derive
information on cause of death, nationality, civil status and religion. Probabilistic record linkage was used to estimate
the probability that a pair of records from SFSO database and EOLC database relates to the same person. We used
date of birth, date of death (or, if not available, date of last treatment), sex, and community of residence (as well as
derived, lower resolution spatial variables of larger areas like district, canton, language region etc.) for the linkage.
Using probabilistic record linkage allowed us to better use all available information (one insurance company did not
deliver date of death; one company provided only monthly precision of date of birth or death). In addition, we were
able to account for small discrepancies in linkage variables, such as one day difference or typo errors (e.g. ‘13’ vs
‘31’) in date variables, as well as mismatch on municipality code but match on variables representing broader areas
(as district etc.). Based on probability weights, potential matches were accepted or rejected™. Probabilistic record
linkage was performed using the Generalized record Linkage System (GRLS), developed by Statistics Canada.’

1. Fellegi IP, Sunter AB (1969) A theory of record linkage. J Am Stat Assoc 64:1183-210.
2. Clark DE (2004) Practical introduction to record linkage for injury research. Injury Prev 10(3):186-191.
3. Fair M (2004) Generalized record linkage system - Statistics Canada's record linkage software. Austrian J Stat 33:37-53.
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Table 3. Representativeness of the study population across characteristics of overall Swiss mortality

2008-10.

Characteristic

Study population

National mortality

Representativeness

No. Col. % No. Col. % % of national mortality (row %)

Sex Male 53'316 47% 88'907 48% 60%
Female 59'961 53% 95'910 52% 63%

Age group 19-30 810 1% 1'389 1% 58%
31-40 1'150 1% 2'026 1% 57%

41-50 3'072 3% 5'535 3% 56%

51-60 6'813 6% 11'658 6% 58%

61-70 13'533 12%  22'300 12% 61%

71-80 24'696 22% 40'165 22% 61%

81-90 43'160 38% 69'849 38% 62%

91+ 20'043 18% 31'895 17% 63%

Nationality Swiss 104'200 92% 170'420 92% 61%
Foreigner 9'077 8% 14'397 8% 63%

Civil status Single 13'739 12%  22'839 12% 60%
Married 44'123 39%  73'095 40% 60%

Widowed 45'234 40%  72'432 39% 62%

Divorced 10'181 9% 16'451 9% 62%

Religion Protestant 55'163 49% 82221 44% 67%
Catholic 39'186 35% 71'919 39% 54%

No affil. 5'664 5% 9'977 5% 57%

Other/Unknown 13'264 12% 20'700 11% 64%

Cause of death Breast cancer 2'588 2% 4'240 2% 61%
Prostate cancer 2'453 2% 4'010 2% 61%

Lung cancer 5'699 5% 9'163 5% 62%

Colorectal cancer 3'044 3% 4'980 3% 61%

Other cancer 15'697 14% 25'814 14% 61%

Heart failure 4'851 4% 7'836 4% 62%

Coronary heart disease 15'767 14% 25'756 14% 61%

Stroke 7'255 6% 11'830 6% 61%

Other CVD 13'100 12%  21'118 11% 62%

COPD 3'450 3% 5'523 3% 62%

Other respiratory 3'584 3% 5'851 3% 61%

Dementia & Alzcheimer's 9'033 8% 14'665 8% 62%

Other MBD 1'031 1% 1'717 1% 60%

Other DNS 2'656 2% 4'426 2% 60%

External 6'295 6% 10'597 6% 59%

Other 16'774 15% 27'291 15% 61%

Level Urban 36'075 32%  61'288 33% 59%
of urbanization Peri-urban 47'725 42% 74'145 40% 64%
Rural 29'477 26%  49'384 27% 60%

Language region German 80'129 71% 133'177 72% 60%
French 27'201 24% 42'586 23% 64%

Italian 5'947 5% 9'054 5% 66%

Swiss-SEP 1st (lowest) 8'902 8% 16'291 9% 55%
2nd 22'583 20%  36'660 20% 62%

3rd quintile 30'902 27%  47'931 26% 64%

4th 38'126 34%  63'707 34% 60%

5th (highest) 12'764 11%  20'228 11% 63%

Total 113'277 100% 184'817 100% 61%
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Table 4. Mean and standard deviation [SD] of cost of care in last 12 months of life across study
population characteristics. All values given in thousands of Swiss Francs: 1 CHF = 0.91 Euro = 0.98 the U.S.
Dollar, as of 27.01.16. Table cells are shaded with diverging red-blue colour scheme with red hues
representing column-wise high values, and blue — low ones; hues are centred on the mean value for each
strata. Abbreviations: Swiss-SEP — Swiss neighbourhood index of socioeconomic position; Physicians and
hospital beds densities calculated using 2010 data, per 10,000 population 18 year old and older; Nursing
home beds density calculated using population 55 year old and over.



Variable Males, 19-65 Males, 65+ Females, 19-65 Females, 65+ Total
Category Mean SD Mean SD Mean SD Mean SD Mean SD

Age group

19-25 474 485 369 572 [33E  sie
26-30| 214 436 383  56.8 271 490
31-35 312 627 398 579 342 612
36-40 289 489 518 481 374 498
41-45 289 506 523 532 371 527
46-50 356 468 544 533 426 502
51-55 369 514 49.0 469 416 501
56-60 414 537 496 485 444 520
61-65 418 472 487 455 444 467
66-70 209 427 PEeE 471 429 445
71-75 386 389 400 382 392 386
76 - 80 351 358 341 305 347 335
81-85 298 279 289 228 293 253
86-90 267 225 266 190 266 204
91+ [ 248 193 [ 255 161 253 170

Cause of death
Breast cancer 702 477 413 3260807 405
Prostate cancer 68.6 383 40.1 334 41.9 34.4

Lung cancer 515 354 390 322 568 41.7| 408 332 441 350
Colorectal cancer [W077:8|  49.7)° 455 3060075 480/ 412 395| 504 438
Othercancer | 658 563 434 384 664 501 397 346 481 434
Heart failure 269  49.7|  26.1 22.8- 20.1 17.7/ 257 203

Coronary heart disease [ 1160,  28.8[111239  27.5 36.4 207 235 249
Stroke  29.0 416 288 296 306 346/ 267 205 276 254

Other cardiovascular diseases | 22.4  49.1[00255] 29.9| 268 503[ 253 237 252 290

Chronic obstructive pulmonary disease 311 26.8 30.2 25.6 46.5 46.1 321 25.8 31.5 26.9
Other respiratory diseases 39.0 48.4 30.8 28.3 43.3 49.0 28.7 219 30.4 27.3

Dementia & Alzcheimer's 37.7 30.9 30.3 20.2 34.1 20.6 29.5 16.2 29.8 17.6

Other mental and behavioral disorders [llA5:8| 30324 205000288 20.7[ 265 105002255 248

Other diseases of the nervous system 39.5 44.0 36.8 33.0 41.8 34.6 34.1 22.2 36.4 30.7

external [T 24300244 28188 24500258 24088 260

Other 32.8 60.7 323 33.9 38.4 51.4 30.1 27.4 31.6 36.2

Nationality
Swiss 37.1 50.9 315 31.5 49.1 491 295 251 320 325
Foreigner 39.4 480 373 348 50.2 465 344 330 381 39.1

Civil status
Single 27.0 431 281 264 419 473 28.5 234 293 32.7
Married 446  54.5 340 343 54.3 51.5 35.5 340 373 39.5
Widowed 38.9 51.8 283 25.5 455 450 28.0 220 283 23.6
Divorced 332 447 332 354 448 421 330 305 346  36.7

Religion

Protestant 37.4 474 308 313 493 488 287 248 310 311
Catholic 39.2 52.5 326 307 498 480 307 252 334 330
No affil. 35.2 51.9 355 38.5 51.2 493 316 315 36.0 415
Other/Unknown 35.9 50.7 340 343 47.1 498 318 28.8 345 37.2

Urbanicity

Urban 37.7 47.7 33.8 324 49.2 48.2 31.1 26.2 33.7 32.8
Peri-urban 38.5 52.2 329 33.6 51.2 50.4 29.8 26.3 33.2 34.7
Rural 35.7 50.5 28.2 27.5 45.4 45.7 27.7 233 29.6 30.6
Language region
German 35.1 48.3 29.5 30.3 46.0 45.1 27.5 239 30.1 31.2
French 43.2 55.6 38.2 35.1 58.1 56.8 36.0 29.4 39.0 37.8
Italian 39.9 45.2 36.5 325 47.8 46.1 324 25.2 35.3 31.4
Swiss-SEP quintile
1st (lowest) 34.9 43.7 29.4 26.8 42.8 431 29.3 21.8 30.7 28.4
2nd 35.6 44.0 29.4 27.7 44.9 44.0 284 22.4 30.4 29.0
3rd 37.5 53.4 314 30.5 48.7 46.2 29.1 25.7 32.0 33.1
4th 38.5 51.5 33.2 33.4 51.8 52.5 30.7 27.0 33.6 34.7
5th (highest) 41.4 55.9 36.7 40.3 54.2 52.4 31.7 28.7 35.9 38.5
Physicians / 10,000
1st (lowest) 36.2 449 29.6 29.3 47.7 46.5 29.2 28.6 313 32.8
2nd 35.5 45.6 29.4 29.8 49.8 49.8 284 23.1 31.0 315
3rd quintile 36.7 54.4 28.8 28.7 44.2 44.6 27.1 23.1 29.7 31.6
4th 38.6 52.4 32.7 32.8 50.7 49.6 30.2 25.1 33.2 33.7
5th (highest) 38.4 50.8 34.2 335 50.7 49.9 30.9 26.4 33.9 339
Nursing home beds / 10'000 (65+)
1st (lowest) 39.7 56.5 36.4 35.9 57.8 58.0 33.8 29.1 37.0 38.4
2nd 39.2 49.6 33.1 33.0 50.9 50.3 31.1 27.5 33.9 34.4
3rd quintile 39.3 56.2 325 30.1 48.4 47.0 29.5 24.6 326 329
4th 36.0 47.3 30.3 31.1 46.2 44.4 28.6 24.5 30.9 31.4
5th (highest) 323 40.4 28.6 27.7 45.1 45.9 26.4 21.0 28.8 28.0
Hospital beds / 10,000
1st (lowest) 36.1 63.5 27.1 27.0 44.2 43.7 26.1 24.4 28.6 333
2nd 353 44.7 29.1 29.0 46.1 45.6 27.5 22.0 29.9 29.6
3rd quintile 37.4 51.6 31.0 30.5 48.2 48.2 28.8 24.4 31.8 329
4th 38.8 49.4 35.1 35.3 52.3 51.4 323 28.3 35.1 35.4
5th (highest) 37.6 49.0 31.3 29.8 49.1 48.0 29.0 24.0 31.8 31.2

Total 37.5 50.4 32.0 31.9 49.3 48.8 29.8 25.6 32.5 33.2
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Table 5. Median cost (p50), 25" (p25) and 75™ (p75) percentiles cost of care in last 12 months of life
across study population characteristics. All values given in thousands of Swiss Francs: 1 CHF = 0.91 Euro =
0.98 the U.S. Dollar, as of 27.01.16. Table cells are shaded with diverging red-blue colour scheme with red
hues representing column-wise high values, and blue — low ones; hues are centred on the median value for
each strata. Abbreviations: Swiss-SEP — Swiss neighbourhood index of socioeconomic position; Physicians
and hospital beds densities calculated using 2010 data, per 10,000 population 18 year old and older;
Nursing home beds density calculated using population 55 year old and over.



Variable Males, 19-65 Males, 65+ Females, 19-65 Females, 65+ Total
Category p50 (p25, p75) p50 (p25, p75) p50 (p25, p75) p50 (p25, p75) p50 (p25, p75)
Age group
19-25- (0.1,9.8) PG (1.6,54.3) P 03,182
26-30 (0.4,22.9) 156  (5,53.1) 7.2| (0.7,316)
31-35| 81 (1.1,325) 157 (3.8,60.5) 9.9 (1.9,40.9)
36-40| 84  (1.4,33) 409 (12.6,77.7) 17.9  (2.9,54.6)
41-45| 9.6 (1.2,39.8) 40.8 (12.2,69.5) 170 (2.9,54)
46-50 168  (2.5,52) 422 (135,76.8) 265 (5.3,64.3)
51-55  19.6 (3.4,52.8) 39.7 (13.9,67.2) 276 (6,59.4)
56-60 259 (6.5,58.2) 383 (16.4,66.5) 311 (9.3,61.5)
61-65 294 (8.6,58.2) 38.6 (15.7,65.9) 329 (10.8,61.5)
66- 70 301 (10.5,56.4) PEsE  (15.4,60) 324 (124,58)
71-75 289 (12.4,51.4) 319 (15,51.6) 302 (13.5,515)
76 - 80 26.7 (12.3,45.5) 27.9 (13.8,441) 27.3 (12.9,44.8)
81-85 242 (11.6,38.6) 262 (13.3,37.9) 254 (12.5,38.2)
86-90 22.8 (11.3,35.6) 25.4 (13,35) 245 (12.3,35.2)
91+ 224 (11.7,33.4) 259 (14.2,33.9) 251 (13.4,33.8)
Cause of death
Breast cancer 59.0 (40.4,87.4)[173318 (20.5,52.7) S| (24.4,65.2)
Prostate cancer 62.9 (42, 88.8) 33.2 (19.3,51.2) 34.4 (20.2,54.1)
Lungcancer  46.0 (27.8,67.1) 314 (17.8,50.5) 510 (30.1,70.3)] 333 (19.4,51.4) 365 (20.8,58)
Colorectal cancer (43.7,104) 346 (18.1,59.7) 684 (40.3,100.8) 319 (18,53.6)| 382 (20.5,67.7)
Othercancer  52.4 (29.1,84.4)| 33.2| (183,56.2) 542 (33.2,855) 309 (17.9,50) 363 (20.4,61.6)
Heart failure | 59| (2.7,30.6)  21.9 (10.3,353) 165 (4.7,30.3) 247 (125,345) 23.7 (11.3,34.6)
Coronary heart disease (17,17.1) (6.8,31.9) (27,21)00222| (10.1,333) 184 (7.1,322)
Stroke 147 (7.3,37.1) 231  (11,37.1) 181 (8.2,39.3) 253 (12.2,352) 242  (115,36)
Other cardiovascular diseases [10059| (1.8,22.4) 78 (67,335 009  (3,27.2) 0224 (9.9,33.8) 194 (7.5,333)
Chronic obstructive pulmonary disease 23.6 (11.3,43.9) 24.6 (13.3,38.6) 35.5 (16.8,59.7) 28.6 (15.9,41.1) 26.6 (14.1,40.2)
Other respiratory diseases 215  (8.5,45.5) 242 (13.2,40.1)| 255 (9.5,555) 264  (14,36.8) 257 (13.2,38.1)
Dementia & Alzcheimer's  32.0 (19.8,51.4) 301 (17.7,39.1) 319 (206,45 304 (21.2,37.6) 303 (20.1,38.1)
Other mental and behavioral disorders (1, 18.6) 22.8 (8, 33.6) (4.1, 28.1) 26.5 (11.5,36.7) 18.4 (4.4,33.3)
Other diseases of the nervous system 29.4 (11.1,50.2) 32.1 (18.7,45.7) 35.4 (15.7,56.6) 32.7 (22, 42) 32.4 (19.1,44.7)
external 2% (0.3,12) 0167 (6.9, 32.0) EE (23,27.7) 20| (102,34) 120 (3.1,288)
Other 148  (4,386) 238 (10541), 201  (7,514) 260 (13.2,37.6) 242 (10.6,39.1)
Nationality
Swiss  20.6  (4,52.6) 246 (11.5403) 382 (135,67.3) 266 (13.7,37.5) 260 (11.9,40.2)
Foreigner ~ 241 (45,57.5) 29.0 (145,49) 39.6 (145,713) 284 (14843.2) 287  (12.3,50)
Civil status
Single | 115 (1.9,36.6) 237 (9.8,37.7) 277 (81,593) 264 (13.9,363) 236  (84,38)
Married 290 (6.1,63.7) 257  (12,43.9) 436 (17,737) 283 (14.1,452) 275 (12.1,484)
Widowed 234 (6.7,53.4) 240 (11.8,36.6) 342 (10.8,627) 262 (136,36.1) 258 (13.1,36.3)
Divorced  19.4 (42,47.1) 250 (10.1,433) 367 (14.1,62) 287 (13.9,422) 274 (10.5,45.2)
Religion
Protestant 218  (4.4,53.6) 238 (11.2,39.7) 385 (14.4,66.1) 258 (12.9,36.9) 253 (11.6,39.3)
Catholic ~ 23.7 (4.9,55.4) 264 (12.7,415) 39.6 (14.8,67.8) 278 (15385 275 (13.1,419)
Noaffil. 194 (3.5,47.7) 256 (10.9,454) 388 (14.6,723) 260 (12.9,39.3) 260 (9.9,46.1)
Other/Unknown — 16.6 (2.6,51.4) 261  (11.4,44) 332 (9.2,684) 27.0 (142,393) 262  (10.5,44)
Urbanicity
Urban 223 (5,541) 267 (12.9,433) 381 (13.8,682) 27.9 (14.8,39.1) 27.6 (13.1,423)
Periurban 216  (3.8,542) 253 (11.8,42.1) 39.6 (145,69.9) 262 (13.2,37.7) 261 (11.7,417)
Rural 193  (3.4,50.2) 224 (103,36.9) 356 (11.9,62.2) 256 (13.2,35.4) 244 (10.9,37.7)
Language region
German 193 (35,50.3) 22.7 (10.4,37.9) 366 (13.2,63.4) 248 (123,352) 242 (10.7,37.9)
French 251 (5.8,60.4) 315 (15.549.6) 442 (14.9,80.7), 327 (18.1,452) 323 (15.6,49.2)
ltalian 281  (4.7,61) 285 (17.5448) 393 (14.4,66.1) 269 (20,36.7) 27.7  (18,42.6)
Swiss-SEP quintile
Istlowest) 201  (3.2,49) 246 (12,382) 343 (114,625 27.6 (154,37.1) 264 (12.5,38.9)
2nd 197 (39,52.1) 237 (11.3,381) 360 (116,619 260 (142,36) 252 (11.8,38.5)
3rd 205 (42,522) 245 (11.6,40.8) 384 (14.2,67.6) 261 (13.6,365) 256 (11.8,40.3)
4th 223 (43,545) 257 (11.8,42.6) 387 (14.4,716) 273 (13539) 269  (12,42.2)
Sth(highest) 235 (3.8,58.2)  27.9 (123,45.7) 426 (157,735 280 (13,404) 282 (12.1,44.7)
Physicians / 10,000
Ist(lowest) 203 (3.1,52.4) 228 (10.8,386) 385 (12.1,66.2) 260 (12.9,362) 249  (11,39.3)
2nd 204 (36,503) 225 (10.4,37.9) 387 (129,689) 257 (133,36.1) 246 (10.9,39.1)
3rdquintile  19.1  (3.5,51.9) 224 (102,37.1) 341 (12.2,61.1) 245 (11.7,349) 23.8 (10.2,37.5)
4th 220 (4.1,534) 257 (123,417) 387 (143,711) 27.1 (143,381) 268 (12.5,414)
Sth(highest) 223  (4.7,54.8) 27.0 (12.9,43.8) 39.5 (143,69.7) 27.6 (145,39) 275  (13,42.6)
Nursing home beds / 10'000 (65+)
Istlowest) 193  (3,515) 232 (10.9,39.7) 404 (13.2,685) 263 (12.9,37.2) 252  (11,40.5)
2nd 201 (36,49.6) 221 (10.1,37.3) 37.8 (13.4,653) 249 (12.8,349) 241 (10.6,38)
3rdquintile 209  (4,55.5) 241 (11,39.7) 36.6 (11.6,66.8) 258 (12.7,36.5) 253  (11,39.8)
4th 214 (41,534) 250 (11.8,403) 381 (14.1,66.4) 264 (13.8,36.6) 260  (12.1,40)
Sth(highest) 222 (4.8,54.6) 27.0 (12.9,43.8) 385 (14.1,69.9) 27.8 (14.6,39.4) 27.6  (13,42.8)
Hospital beds / 10,000
Ist(lowest) 213 (35,52.6) 220 (10.3,36.8) 334 (9.4,609) 253 (12.2,353) 241  (105,38)
2nd 174 (33,47.6) 229 (10.1,37.5) 396 (16.1,67.9) 257 (13.4,358) 24.6 (10.8,38.6)
3rdquintile 219 (3.7,54.2) 233 (11.1,39.2) 36.6 (12.8,644) 257 (13,363) 250 (11.3,39.6)
4th 193  (3.6,51.1) 252 (11.7,408) 384 (136,689) 265 (13.8,37.7) 260 (11.7,40.7)
Sth (highest) 227 (4.8,55.6)  27.0 (12.9,43.9) 39.7 (145,70.9) 277 (145,39 27.6 _ (13,42.7)
Total 213 (4.1,534) 250 (11.7,41) 383 (13.6,67.8) 267 (13.8,37.7) 262 (11.9,40.9)
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Table 6.Significance of interaction parameters. P-values from test of interaction of sex variable (second
column) and binary age indicator variable (19-65 vs. 66+; second and third columns) with the variables
presented in rows. Multilevel models using individual patient data with inverse hyperbolic sine
transfromed cost as outcome with regions of place of residence nested within Hospital Service Areas as
additional two levels, adjusted for all variables listed in the table.

Variable Interaction with sex Interaction with age

Males  Females

Age group <0.0001 - -
Nationality 0.613 0.467 0.237
Civil status <0.0001 <0.0001 <0.0001
Religion 0.002 0.030 <0.0001
Cause of death <0.0001 <0.0001 <0.0001
Level of urbanization <0.0001 0.896  <0.0001
Language region 0.526 0.024  <0.0001
Swiss-SEP quintile <0.0001 0.433  <0.0001
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Figure 2. Variance estimates of regional cost variation from four multilevel models for males and females
aged below and above 65 years at death. Regional variation was modelled at the level of 564 regions of
place of residence (MedStat, blue bars) and 71 Hospital Service Areas (HSA, red bars). Model 1 included no
individual or regional characteristics; Model 2 included age and cause of death of individuals; Model 3
included all characteristics from Model 2 plus additionally civil status, nationality, religion of individuals

and urbanicity, Swiss-SEP and three healthcare supply measures; Model 4 included all characteristics from
Model 3 plus additionally language region.
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Figure 3. Estimates of regional cost variation from unadjusted mode for males and females aged below
and above 65 years at death (Model 1). Regional values derived from exponentiated sum of random
effects across 564 regions of place of residence. Cost ratio represents ratio by which costs were higher or
lower when compared to the national mean; for instance, coefficient of 1.2 indicates 1.2 times (or 20%)
higher cost.
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Figure 4. Estimates of regional cost variation from model adjusted for age, cause of death, civil status,
religion, nationality, Swiss-SEP, level of urbanization and three healthcare supply measures for males
and females aged below and above 65 years at death (Model 3). Regional values derived from
exponentiated sum of random effects across 564 regions of place of residence. Cost ratio represents ratio
by which costs were higher or lower when compared to the national mean; for instance, coefficient of 1.2
indicates 1.2 times (or 20%) higher cost.
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Table 7. Estimates of coefficients from Model 1 (no covariates), 2 (adjusted for individual factors), 3
(adjusted for individual and regional factors) and 4 (adjusted for individual, regional factors and health
supply measures) for males 19-65. Cost ratios across analysed variables, derived from exponentiated
coefficients. Cost ratio represents ratio by which costs were higher or lower when compared to the
national mean; for instance, coefficient of 1.2 indicates 1.2 times (or 20%) higher cost. Density of supply
measures divided into quintiles of spatial units. P-values from the Wald test of the group parameters being
jointly one. Abbreviations: ‘Est.” — estimate; ‘ClI’ confidence interval; ‘Swiss-SEP’ — Swiss neighbourhood
index of socioeconomic position. See main text for ICD-10 codes of the causes of death classification.
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Variable Group Model: 1 Model: 2 Model: 3 Model: 4
Est. 95% Cl Est. 95% Cl Est. 95% Cl Est. 95% Cl
Age 19-25 0.45 (0.39, 0.53) 0.50 (0.42,0.59) 0.50 (0.42,0.59)
26-30 0.65 (0.55, 0.78) 0.70 (0.59, 0.84) 0.70 (0.59, 0.84)
31-35 0.86 (0.73,1.01) 0.90 (0.76, 1.06) 0.89 (0.76, 1.05)
36-40 0.84 (0.73,0.97) 0.87 (0.76, 1.00) 0.87 (0.76, 1.00)
41-45 0.77 (0.69, 0.86) 0.79 (0.71, 0.88) 0.79 (0.71, 0.88)
46-50 0.82 (0.75, 0.89) 0.84 (0.77,0.92) 0.84 (0.77,0.92)
51-55 0.83 (0.76, 0.89) 0.84 (0.78,0.91) 0.84 (0.78, 0.91)
56-60 0.95 (0.88,1.01) 0.96 (0.89, 1.02) 0.96 (0.89, 1.02)
61-65 ref. - ref. - ref. -
Cause of death Prostate cancer 4.59 (3.69, 5.73) 4.35 (3.49, 5.43) 4.36 (3.50, 5.44)
Lung cancer 3.35 (3.03,3.70) 3.25 (2.94, 3.59) 3.23 (2.92,3.58)
Colorectal cancer 4.83 (4.15, 5.62) 4.67 (4.01, 5.44) 4.66 (4.00, 5.43)
Other cancer 3.82 (3.52,4.14) 3.68 (3.39, 3.99) 3.67 (3.38, 3.99)
Heart failure 0.69 (0.51, 0.93) 0.69 (0.51, 0.93) 0.68 (0.51, 0.92)
Coronary heart disease 0.48 (0.44, 0.53) 0.47 (0.43,0.52) 0.47 (0.43,0.52)
Stroke 1.13 (0.94, 1.35) 1.09 (0.91,1.32) 1.09 (0.91,1.31)
Other CVD 0.57 (0.51, 0.64) 0.56 (0.50, 0.62) 0.56 (0.50, 0.62)
COPD 1.56 (1.27,1.92) 1.56 (1.26,1.91) 1.54 (1.25, 1.89)
Other respiratory 1.54 (1.24,1.93) 1.53 (1.23,1.91) 1.53 (1.23,1.91)
Dementia & Alzheimer's 1.77 (1.22, 2.58) 1.72 (1.18, 2.51) 1.73 (1.19, 2.52)
Other MBD 0.47 (0.39, 0.55) 0.48 (0.40, 0.56) 0.48 (0.40, 0.56)
Other DNS 1.88 (1.59, 2.22) 1.86 (1.57, 2.20) 1.86 (1.57, 2.20)
External 0.32 (0.30, 0.35) 0.32 (0.29, 0.35) 0.32 (0.29, 0.35)
Other 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Civil status Single 0.86 (0.81,0.92) 0.87 (0.81, 0.93)
Married ref. - ref. -
Widowed 0.99 (0.84,1.17) 0.98 (0.83,1.16)
Divorced 0.86 (0.80, 0.92) 0.85 (0.80, 0.91)
Nationality Swiss ref. - ref. -
Foreigner 1.03 (0.96, 1.10) 1.03 (0.96, 1.10)
Religion Protestant ref. - ref. -
Catholic 1.00 (0.94,1.07) 1.00 (0.94, 1.07)
No affil. 0.98 (0.90, 1.08) 0.99 (0.90, 1.08)
Other/Unknown 0.90 (0.83,0.97) 0.90 (0.84, 0.98)
Level of urbanization Urban 1.06 (0.97,1.17) 1.05 (0.96, 1.16)
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Peri-urban ref. - ref. -

Rural 0.97 (0.89, 1.06) 1.00 (0.92, 1.09)
Swiss-SEP 1st (lowest) 0.96 (0.84, 1.10) 0.87 (0.76, 0.99)

2nd 0.99 (0.91, 1.08) 0.95 (0.87,1.03)

3rd quintile ref. - ref. -

4th 1.04 (0.96, 1.13) 1.09 (1.01,1.17)

5th (highest) 1.04 (0.92,1.17) 1.09 (0.98, 1.23)
Density of physicians 1st (lowest) 0.92 (0.83, 1.02) 0.93 (0.84, 1.03)

2nd 0.92 (0.84,1.02) 0.94 (0.85, 1.03)

3rd quintile ref. - ref. -

4th 0.98 (0.89, 1.08) 0.99 (0.91, 1.09)

5th (highest) 0.96 (0.87,1.07) 0.97 (0.88, 1.08)
Density of nursing home beds  1st (lowest) 0.98 (0.84, 1.13) 0.89 (0.80, 1.00)

2nd 0.95 (0.83,1.10) 0.91 (0.82,1.02)

3rd quintile ref. - ref. -

4th 0.90 (0.78, 1.04) 0.96 (0.87,1.07)

5th (highest) 0.87 (0.74, 1.03) 0.87 (0.76, 0.98)
Density of hospital beds 1st (lowest) 0.91 (0.78, 1.06) 1.08 (0.95, 1.22)

2nd 0.97 (0.84,1.11) 1.07 (0.96, 1.19)

3rd quintile ref. - ref. -

4th 0.98 (0.87,1.12) 1.02 (0.94,1.12)

5th (highest) 0.91 (0.79, 1.06) 1.05 (0.95,1.17)
Language region German ref. -

French 1.38 (1.26, 1.50)

Italian 1.15 (0.95, 1.39)
Constant 26.53 (24.99, 28.16)  24.89 (22.91,27.04) 30.84 (25.86,36.78)  26.28 (22.52, 30.67)
Variance HSA level 0.03 (0.02, 0.06) 0.02 (0.01, 0.03) 0.01 (0.01, 0.03) 0.00 (0.00, 0.04)

MedStat level 0.00 (0.00, 0.19) 0.01 (0.00, 0.03) 0.01 (0.00, 0.03) 0.01 (0.00, 0.03)

Residual 2.86 (2.78, 2.94) 1.78 (1.74, 1.83) 1.78 (1.73,1.83) 1.78 (1.73,1.83)
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Table 8. Estimates of coefficients from Model 1 (no covariates), 2 (adjusted for individual factors), 3
(adjusted for individual and regional factors) and 4 (adjusted for individual, regional factors and health
supply measures) for males 66 and older. Cost ratios across analysed variables, derived from
exponentiated coefficients. Cost ratio represents ratio by which costs were higher or lower when
compared to the national mean; for instance, coefficient of 1.2 indicates 1.2 times (or 20%) higher cost.
Density of supply measures divided into quintiles of spatial units. P-values from the Wald test of the group
parameters being jointly one. Abbreviations: ‘Est.” — estimate; ‘ClI’ confidence interval; ‘Swiss-SEP’ — Swiss
neighbourhood index of socioeconomic position. See main text for ICD-10 codes of the causes of death
classification.
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Variable Group Model: 1 Model: 2 Model: 3 Model: 4
Est. 95% Cl Est. 95% Cl Est. 95% Cl Est. 95% Cl
Age 66-70 ref. - ref. - ref. -
71-75 1.05 (1.01, 1.09) 1.04 (1.00, 1.08) 1.04 (1.00, 1.08)
76-80 1.04 (1.00, 1.08) 1.02 (0.98, 1.06) 1.02 (0.98, 1.06)
81-85 0.99 (0.95, 1.03) 0.97 (0.93,1.01) 0.97 (0.93, 1.00)
86-90 0.96 (0.92, 1.00) 0.93 (0.90, 0.97) 0.93 (0.90, 0.97)
91+ 0.95 (0.91, 0.99) 0.93 (0.89, 0.97) 0.93 (0.89, 0.97)
Prostate cancer 1.59 (1.51, 1.67) 1.56 (1.49, 1.65) 1.56 (1.48, 1.64)
Lung cancer 150  (1.43,1.58) 1.47  (1.40, 1.54) 1.47  (1.40, 1.54)
Colorectal cancer 1.67 (1.56, 1.77) 1.63 (1.53, 1.74) 1.64 (1.54, 1.74)
Other cancer 1.60 (1.54,1.67) 1.57 (1.51, 1.63) 1.57 (1.51, 1.63)
Heart failure 0.93 (0.88,0.99) 0.93 (0.87,0.98) 0.93 (0.87,0.98)
Coronary heart disease 0.76 (0.73,0.78) 0.75 (0.72,0.77) 0.75 (0.72,0.78)
Stroke 1.05 (1.00, 1.10) 1.04 (0.99, 1.09) 1.04 (0.99, 1.09)
Other CVD 0.76 (0.73, 0.79) 0.75 (0.72, 0.78) 0.75 (0.72, 0.78)
CoPD 1.14  (1.08,1.20) 113 (1.07, 1.20) 113 (1.07, 1.20)
Other respiratory 1.11 (1.04, 1.18) 1.10 (1.03, 1.17) 1.10 (1.03, 1.17)
Dementia & Alzheimer's 1.20 (1.14, 1.26) 1.18 (1.13,1.24) 1.18 (1.13,1.24)
Other MBD 0.76 (0.66, 0.87) 0.78 (0.68, 0.89) 0.78 (0.68, 0.89)
Other DNS 1.39 (1.29, 1.49) 1.36 (1.27, 1.46) 1.36 (1.27, 1.46)
External 0.74 (0.70, 0.78) 0.74 (0.70, 0.78) 0.74 (0.70, 0.78)
Other 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Civil status Single 0.84 (0.81, 0.88) 0.84 (0.81, 0.88)
Married ref. - ref. -
Widowed 0.98 (0.96, 1.01) 0.98 (0.96, 1.01)
Divorced 0.86 (0.83, 0.90) 0.86 (0.83, 0.90)
Nationality Swiss ref. - ref. -
Foreigner 1.04 (1.00, 1.08) 1.04 (1.00, 1.08)
Religion Protestant ref. - ref. -
Catholic 1.03 (1.00, 1.05) 1.03 (1.00, 1.05)
No affil. 1.01 (0.96, 1.06) 1.01 (0.96, 1.06)
Other/Unknown 0.89 (0.86, 0.93) 0.89 (0.86, 0.92)
Level of urbanization Urban 1.01 (0.96, 1.05) 1.00 (0.96, 1.05)
Peri-urban ref. - ref. -
Rural 0.98 (0.94, 1.02) 0.98 (0.94, 1.02)
Swiss-SEP 1st (lowest) 0.96 (0.90, 1.02) 0.93 (0.88,0.99)
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2nd 0.97 (0.93,1.01) 0.96 (0.92, 1.00)
3rd quintile ref. - ref. -
4th 1.04 (1.00, 1.08) 1.04 (1.00, 1.08)
5th (highest) 1.08  (1.02, 1.14) 1.09  (1.04, 1.15)
Density of physicians 1st (lowest) 0.99 (0.94, 1.03) 0.99 (0.94, 1.03)
2nd 0.96 (0.92, 1.00) 0.96 (0.92, 1.00)
3rd quintile ref. - ref. -
4th 1.02 (0.98, 1.07) 1.03 (0.99, 1.07)
5th (highest) 1.05  (1.00, 1.10) 1.05  (1.01, 1.10)
Density of nursing home beds  1st (lowest) 0.96 (0.84, 1.10) 0.95 (0.87, 1.05)
2nd 0.95 (0.84, 1.09) 0.97 (0.88, 1.06)
3rd quintile ref. - ref. -
4th 0.85 (0.75, 0.97) 0.93 (0.85, 1.03)
5th (highest) 0.89 (0.77,1.02) 0.93 (0.85, 1.03)
Density of hospital beds 1st (lowest) 0.86 (0.75, 0.98) 0.97 (0.88, 1.07)
2nd 0.94 (0.82,1.07) 1.01 (0.92,1.11)
3rd quintile ref. - ref. -
4th 0.99 (0.87,1.13) 1.00 (0.92, 1.09)
5th (highest) 0.93 (0.82,1.07) 1.00 (0.91, 1.09)
Language region German ref. -
French 1.33 (1.24, 1.42)
Italian 1.40 (1.13,1.72)
Constant 37.79 (36.02,39.64) 35.35 (33.31,37.51) 42.33 (36.95,48.49) 36.18 (32.54,40.24)
Variance HSA level 0.03 (0.02, 0.05) 0.03 (0.02, 0.04) 0.02 (0.02, 0.04) 0.01 (0.01, 0.02)
MedStat level 0.01 (0.00, 0.01) 0.01 (0.00, 0.01) 0.00 (0.00, 0.01) 0.00 (0.00, 0.01)
Residual 119 (1.18,1.21) 110  (1.09,1.12) 1.10  (1.08,1.11) 1.10  (1.08,1.11)
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Table 9. Estimates of coefficients from Model 1 (no covariates), 2 (adjusted for individual factors), 3
(adjusted for individual and regional factors) and 4 (adjusted for individual, regional factors and health
supply measures) for females 19-65. Cost ratios across analysed variables, derived from exponentiated
coefficients. Cost ratio represents ratio by which costs were higher or lower when compared to the
national mean; for instance, coefficient of 1.2 indicates 1.2 times (or 20%) higher cost. Density of supply
measures divided into quintiles of spatial units. P-values from the Wald test of the group parameters being
jointly one. Abbreviations: ‘Est.” — estimate; ‘ClI’ confidence interval; ‘Swiss-SEP’ — Swiss neighbourhood
index of socioeconomic position. See main text for ICD-10 codes of the causes of death classification.
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Variable Group Model: 1 Model: 2 Model: 3 Model: 4
Est. 95% Cl Est. 95% Cl Est. 95% CI Est. 95% CI
Age 19-25 0.72 (0.58,0.91) 0.77 (0.61, 0.98) 0.77 (0.62, 0.98)
26-30 0.96 (0.78, 1.19) 1.02 (0.82,1.26) 1.01 (0.82,1.26)
31-35 0.87 (0.72,1.05) 0.88 (0.73,1.07) 0.88 (0.73, 1.07)
36-40 1.20 (1.03, 1.40) 1.23 (1.05, 1.43) 1.22 (1.05, 1.42)
41-45 112 (0.99,1.27) 113 (1.00, 1.28) 113 (1.00, 1.28)
46-50 1.06  (0.96,1.17) 1.07  (0.97,1.18) 1.07  (0.97,1.18)
51-55 0.98 (0.90, 1.07) 0.99 (0.91, 1.08) 0.99 (0.91, 1.08)
56-60 0.96 (0.89, 1.04) 0.96 (0.89, 1.04) 0.96 (0.89, 1.03)
61-65 ref. - ref. - ref. -
Breast cancer 3.19 (2.86, 3.55) 3.10 (2.78, 3.45) 3.10 (2.78, 3.45)
Lung cancer 2.59 (2.31, 2.90) 2.54 (2.26, 2.84) 2.53 (2.26, 2.83)
Colorectal cancer 3.50 (2.99, 4.09) 3.42 (2.93, 4.00) 3.43 (2.93, 4.01)
Other cancer 2.97 (2.71, 3.26) 2.91 (2.65, 3.19) 2.91 (2.65, 3.19)
Heart failure 0.61 (0.41, 0.92) 0.61 (0.40, 0.91) 0.60 (0.40, 0.91)
Coronary heart disease 0.47 (0.40, 0.56) 0.46 (0.39, 0.54) 0.46 (0.40, 0.55)
Stroke 0.95 (0.80, 1.14) 0.95 (0.79, 1.13) 0.95 (0.80, 1.13)
Other CVD 0.54 (0.47,0.62) 0.53 (0.46, 0.62) 0.53 (0.46, 0.62)
COPD 1.67 (1.34, 2.09) 1.64 (1.32,2.04) 1.64 (1.31, 2.04)
Other respiratory 1.26 (0.98, 1.61) 1.22 (0.95, 1.56) 1.22 (0.95, 1.56)
Dementia & Alzheimer's 1.40 (1.03,1.91) 1.39 (1.02, 1.89) 1.38 (1.01, 1.88)
Other MBD 0.62 (0.50, 0.77) 0.62 (0.51, 0.77) 0.63 (0.51, 0.77)
Other DNS 1.62 (1.37,1.92) 1.61 (1.36, 1.90) 1.60 (1.35, 1.89)
External 0.46  (0.41,0.52) 0.46  (0.41,0.52) 0.46  (0.41,0.52)
Other 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Civil status Single 0.90 (0.83,0.98) 0.90 (0.83,0.97)
Married ref. - ref. -
Widowed 0.92 (0.82,1.02) 0.92 (0.82,1.02)
Divorced 0.95 (0.88, 1.02) 0.94 (0.88, 1.02)
Nationality Swiss ref. - ref. -
Foreigner 1.08 (0.99, 1.18) 1.07 (0.98, 1.17)
Religion Protestant ref. - ref. -
Catholic 0.99 (0.92, 1.06) 0.99 (0.92, 1.06)
No affil. 0.99 (0.89, 1.10) 1.00 (0.90, 1.11)
Other/Unknown 0.83 (0.76, 0.90) 0.83 (0.76, 0.91)
Level of urbanization Urban 1.02 (0.92, 1.14) 1.01 (0.91, 1.13)
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Peri-urban ref. - ref. -

Rural 1.01 (0.92,1.12) 1.03 (0.93,1.14)
Swiss-SEP 1st (lowest) 0.84 (0.72, 0.99) 0.78 (0.67,0.91)

2nd 0.88 (0.80, 0.98) 0.86 (0.78, 0.94)

3rd quintile ref. - ref. -

4th 1.03 (0.94,1.12) 1.05 (0.97,1.15)

5th (highest) 1.06 (0.93, 1.20) 1.09 (0.96, 1.24)
Density of physicians 1st (lowest) 1.01 (0.89, 1.14) 1.00 (0.88, 1.12)

2nd 112  (1.00, 1.25) 111 (0.99, 1.24)

3rd quintile ref. - ref. -

4th 1.14  (1.03,1.27) 113 (1.02, 1.25)

5th (highest) 111 (0.99, 1.25) 1.10 (0.98, 1.23)
Density of nursing home beds  1st (lowest) 1.05 (0.90, 1.23) 0.98 (0.86, 1.13)

2nd 0.90 (0.78, 1.04) 0.88 (0.78, 1.00)

3rd quintile ref. - ref. -

4th 0.82 (0.71, 0.95) 0.88 (0.78, 1.00)

5th (highest) 0.79 (0.67, 0.93) 0.81 (0.70, 0.94)
Density of hospital beds 1st (lowest) 0.91 (0.77, 1.06) 1.04 (0.90, 1.20)

2nd 0.99 (0.86, 1.15) 1.10 (0.97,1.24)

3rd quintile ref. - ref. -

4th 0.98 (0.87,1.12) 1.03 (0.93,1.14)

5th (highest) 1.04 (0.89, 1.20) 1.11 (0.98, 1.25)
Language region German ref. -

French 1.30 (1.18, 1.44)

Italian 1.08 (0.85, 1.38)
Constant 51.81 (48.73,55.08) 32.73 (29.76,36.01) 37.22 (30.79,44.99) 32.86 (27.46,39.33)
Variance HSA level 0.03 (0.01, 0.06) 0.02 (0.01, 0.05) 0.01 (0.01, 0.03) 0.00 (0.00, 0.02)

MedStat level 0.02 (0.01, 0.06) 0.01 (0.00, 0.04) 0.01 (0.00, 0.04) 0.01 (0.00, 0.04)

Residual 1.87 (1.81,1.94) 1.32 (1.28,1.37) 1.31 (1.27,1.36) 1.31 (1.27,1.36)
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Table 10. Estimates of coefficients from Model 1 (no covariates), 2 (adjusted for individual factors), 3
(adjusted for individual and regional factors) and 4 (adjusted for individual, regional factors and
health supply measures) for females 66 and older. Cost ratios across analysed variables, derived from
exponentiated coefficients. Cost ratio represents ratio by which costs were higher or lower when
compared to the national mean; for instance, coefficient of 1.2 indicates 1.2 times (or 20%) higher cost.
Density of supply measures divided into quintiles of spatial units. P-values from the Wald test of the
group parameters being jointly one. Abbreviations: ‘Est.” — estimate; ‘ClI’ confidence interval; ‘Swiss-SEP’
— Swiss neighbourhood index of socioeconomic position. See main text for ICD-10 codes of the causes
of death classification.
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Variable Group Model: 1 Model: 2 Model: 3 Model: 4
Est. 95% Cl Est. 95% Cl Est. 95% Cl Est. 95% Cl
Age 66-70 ref. - ref. - ref. -
71-75 0.95 (0.90, 0.99) 0.95 (0.90, 0.99) 0.95 (0.90, 0.99)
76-80 0.89 (0.86, 0.93) 0.89 (0.86, 0.93) 0.89 (0.86, 0.93)
81-85 0.85 (0.82,0.89) 0.85 (0.82, 0.89) 0.85 (0.82, 0.89)
86-90 0.83 (0.80, 0.87) 0.84 (0.80, 0.87) 0.84 (0.80, 0.87)
91+ 0.83 (0.80, 0.87) 0.84 (0.80, 0.87) 0.84 (0.80, 0.87)
Breast cancer 1.46 (1.39, 1.54) 1.45 (1.38, 1.53) 1.45 (1.38, 1.53)
Lung cancer 1.42 (1.34, 1.50) 1.42 (1.33, 1.50) 1.42 (1.33, 1.50)
Colorectal cancer 1.43 (1.35, 1.52) 1.43 (1.34, 1.52) 1.43 (1.34, 1.52)
Other cancer 1.38 (1.34,1.43) 1.37 (1.33,1.42) 1.37 (1.33,1.42)
Heart failure 0.94 (0.90, 0.98) 0.94 (0.90, 0.98) 0.94 (0.90, 0.98)
Coronary heart disease 0.85 (0.83, 0.88) 0.85 (0.83, 0.88) 0.85 (0.83, 0.88)
Stroke 0.97 (0.93, 1.00) 0.96 (0.93, 1.00) 0.96 (0.93, 1.00)
Other CVD 0.84 (0.81, 0.86) 0.84 (0.81, 0.86) 0.84 (0.81, 0.86)
CoPD 113 (1.07,1.20) 113 (1.07, 1.20) 113 (1.07, 1.20)
Other respiratory 1.02 (0.97, 1.07) 1.02 (0.97, 1.07) 1.02 (0.97, 1.07)
Dementia & Alzheimer's 1.13 (1.09, 1.17) 1.13 (1.09, 1.16) 1.13 (1.09, 1.16)
Other MBD 0.80 (0.73, 0.89) 0.81 (0.73, 0.90) 0.81 (0.73, 0.90)
Other DNS 131 (1.23,1.39) 1.30 (1.22,1.38) 1.30 (1.22,1.38)
External 0.86 (0.82, 0.90) 0.86 (0.82,0.91) 0.86 (0.82, 0.90)
Other 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Civil status Single 0.90 (0.87, 0.93) 0.90 (0.87, 0.93)
Married ref. - ref. -
Widowed 0.96 (0.94, 0.98) 0.96 (0.94, 0.98)
Divorced 0.92 (0.89, 0.96) 0.92 (0.89, 0.96)
Nationality Swiss ref. - ref. -
Foreigner 0.98 (0.95, 1.02) 0.98 (0.95, 1.02)
Religion Protestant ref. - ref. -
Catholic 1.03  (1.01, 1.06) 1.03  (1.01, 1.06)
No affil. 0.96 (0.92,1.01) 0.96 (0.92,1.01)
Other/Unknown 0.94 (0.91, 0.97) 0.94 (0.91, 0.97)
Level of urbanization Urban 1.03 (0.99, 1.07) 1.02 (0.98, 1.07)
Peri-urban ref. - ref. -
Rural 0.99 (0.95, 1.03) 0.99 (0.95, 1.03)
Swiss-SEP 1st (lowest) 1.00 (0.94, 1.06) 0.99 (0.93, 1.05)
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2nd 0.99 (0.95, 1.02) 0.98 (0.94, 1.02)
3rd quintile ref. - ref. -
4th 0.99 (0.96, 1.03) 0.99 (0.96, 1.03)
5th (highest) 1.00 (0.95, 1.06) 1.00 (0.95, 1.06)
Density of physicians 1st (lowest) 1.02 (0.98, 1.07) 1.02 (0.98, 1.07)
2nd 1.02 (0.98, 1.07) 1.03 (0.98, 1.07)
3rd quintile ref. - ref. -
4th 1.05 (1.01, 1.09) 1.06 (1.01, 1.10)
5th (highest) 1.04 (0.99, 1.08) 1.04 (1.00, 1.09)
Density of nursing home beds  1st (lowest) 1.04 (0.89, 1.22) 1.02 (0.89, 1.16)
2nd 1.00 (0.85,1.17) 0.99 (0.87,1.13)
3rd quintile ref. - ref. -
4th 0.89 (0.76, 1.04) 0.95 (0.84, 1.08)
5th (highest) 0.93 (0.80, 1.10) 0.96 (0.84,1.09)
Density of hospital beds 1st (lowest) 0.85 (0.73, 1.00) 0.95 (0.83, 1.08)
2nd 0.95 (0.82,1.11) 1.01 (0.89, 1.14)
3rd quintile ref. - ref. -
4th 0.99 (0.85, 1.15) 1.00 (0.88,1.12)
5th (highest) 0.95 (0.81,1.11) 0.99 (0.87,1.12)
Language region German ref. -
French 1.25 (1.15, 1.36)
Italian 1.26 (0.96, 1.66)
Constant 39.58 (37.55,41.73) 44.83 (41.98,47.88) 49.07 (41.97,57.36) 43.93 (38.41,50.25)
Variance HSA level 0.04 (0.03, 0.06) 0.04 (0.03, 0.06) 0.04 (0.02, 0.05) 0.02 (0.01, 0.03)
MedStat level 0.01 (0.00, 0.01) 0.01 (0.00, 0.01) 0.01 (0.00, 0.01) 0.01 (0.00, 0.01)
Residual 0.98 (0.97,0.99) 0.94 (0.93, 0.95) 0.94 (0.93, 0.95) 0.94 (0.93, 0.95)
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Table 11. Estimates of coefficients of sensitivity analyses based on the cost of the last 3 months of life.
Multilevel models specified in the same way as Model 4 (adjusted for individual, regional factors and
health supply measures) for males and females aged below and above 65 years at death. Cost ratios
across analysed variables, derived from exponentiated coefficients. Cost ratio represents ratio by which
costs were higher or lower when compared to the national mean; for instance, coefficient of 1.2
indicates 1.2 times (or 20%) higher cost. Density of supply measures divided into quintiles of spatial
units. P-values from the Wald test of the group parameters being jointly one. Abbreviations: ‘Est.” —
estimate; ‘Cl’ confidence interval; ‘Swiss-SEP’ — Swiss neighbourhood index of socioeconomic position.
See main text for ICD-10 codes of the causes of death classification.

Note: none of the coefficients changed the direction of association. The mean value of change between
the coefficients of fully adjusted Model 4 using cost from last 12 months of life as an outcome and
equivalent models using last 3 months of life was 0.03 (SD 0.17).
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Variable Group Males, <19-65 Males, 66+ Females, 19-65 Females, 66+
Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI
Age 19-25 0.62 (0.54,0.73) 0.96 (0.77,1.19)
26-30 0.78 (0.66, 0.92) 0.89 (0.72, 1.09)
31-35 0.99 (0.86, 1.15) 0.99 (0.82,1.19)
36-40 0.91 (0.80, 1.03) 1.11 (0.96, 1.28)
41-45 0.83  (0.75,0.91) 111 (0.98,1.25)
46-50 0.88 (0.82, 0.96) 1.11 (1.01, 1.23)
51-55 0.88 (0.82, 0.94) 0.99 (0.91, 1.07)
56-60 0.94 (0.89, 1.00) 0.97 (0.90, 1.05)
61-65 ref. - ref. -
66-70 ref. - ref. -
71-75 1.04 (1.00, 1.09) 0.96 (0.92, 1.00)
76-80 1.04 (1.00, 1.08) 0.90 (0.86, 0.94)
81-85 0.98 (0.94, 1.02) 0.85 (0.82,0.88)
86-90 0.93 (0.89, 0.96) 0.81 (0.78, 0.84)
91+ 0.89 (0.85, 0.93) 0.76 (0.73,0.79)
Breast cancer 2.50 (2.25, 2.77) 1.36 (1.30, 1.43)
Prostate cancer 3.38 (2.78, 4.11) 1.39 (1.33, 1.46)
Lung cancer 3.11 (2.85,3.41) 1.58 (1.51, 1.66) 2.58 (2.31, 2.87) 1.63 (1.54,1.72)
Colorectal cancer 3.21 (2.81, 3.68) 1.52 (1.43,1.62) 241 (2.07, 2.80) 1.47 (1.38, 1.55)
Other cancer 3.19 (2.96, 3.43) 1.59 (1.53, 1.65) 2.64 (2.41, 2.88) 1.51 (1.46, 1.56)
Heart failure 0.52 (0.40, 0.68) 0.86 (0.81,0.91) 0.46 (0.31, 0.68) 0.86 (0.83,0.90)
Coronary heart disease 0.54 (0.50, 0.59) 0.74 (0.71, 0.77) 0.53 (0.45, 0.61) 0.81 (0.79, 0.84)
Stroke 1.40  (1.19,1.65) 1.05  (1.00, 1.10) 1.40  (1.18, 1.66) 098  (0.95,1.02)
Other CVD 0.62 (0.56, 0.69) 0.77 (0.74, 0.81) 0.65 (0.56, 0.74) 0.83 (0.81, 0.85)
COPD 1.37 (1.14, 1.65) 1.01 (0.95, 1.06) 1.38 (1.12,1.71) 0.99 (0.94, 1.04)
Other respiratory 1.63 (1.34,1.98) 1.20 (1.13,1.27) 1.26 (0.99, 1.60) 1.02 (0.98, 1.07)
Dementia & Alzheimer's  1.33 (0.95, 1.85) 0.93 (0.88,0.97) 1.02 (0.76, 1.38) 0.89 (0.86,0.92)
Other MBD 0.41 (0.35, 0.47) 0.70 (0.62, 0.80) 0.47 (0.38,0.58) 0.69 (0.63,0.76)
Other DNS 1.47  (1.27,1.71) 110  (1.03,1.18) 132 (1.12,1.55) 1.03  (0.97, 1.09)
External 0.36 (0.33, 0.38) 0.85 (0.80, 0.90) 0.46 (0.41, 0.52) 1.06 (1.01, 1.11)
Other 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Civil status Single 0.80 (0.76, 0.85) 0.78 (0.75, 0.81) 0.81 (0.75, 0.87) 0.84 (0.82,0.87)
Married ref. - ref. - ref. - ref. -
Widowed 0.82 (0.70, 0.95) 0.91 (0.89, 0.93) 0.83 (0.75, 0.92) 0.90 (0.88,0.92)
Divorced 0.83 (0.78, 0.88) 0.83 (0.80, 0.87) 0.85 (0.79, 0.92) 0.87 (0.84, 0.90)
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Nationality Swiss ref. - ref. - ref. - ref. -
Foreigner 1.07  (1.01,1.14) 1.05  (1.01,1.09) 1.07  (0.99,1.17) 1.03  (0.99,1.07)
Religion Protestant ref. - ref. - ref. - ref. -
Catholic 0.99 (0.93, 1.04) 1.02 (1.00, 1.05) 1.04 (0.97,1.11) 1.02 (1.00, 1.04)
No affil. 1.00 (0.92, 1.08) 1.02 (0.97,1.07) 1.00 (0.90, 1.10) 0.94 (0.90, 0.98)
Other/Unknown 0.86 (0.80, 0.92) 0.90 (0.87,0.93) 0.85 (0.78,0.93) 0.94 (0.92,0.97)
Level of urbanization Urban 1.02 (0.94,1.11) 1.01 (0.97, 1.05) 1.01 (0.92,1.12) 1.02 (0.98, 1.06)
Peri-urban ref. - ref. - ref. - ref. -
Rural 1.00 (0.93, 1.08) 0.96 (0.92, 1.00) 1.04 (0.94, 1.14) 1.00 (0.97,1.04)
Swiss-SEP 1st (lowest) 0.97 (0.86, 1.09) 0.94 (0.88, 0.99) 0.86 (0.74, 1.00) 0.98 (0.92,1.03)
2nd 0.97 (0.90, 1.04) 0.96 (0.92, 1.00) 0.87 (0.79, 0.95) 0.97 (0.94,1.01)
3rd quintile ref. - ref. - ref. - ref. -
4th 1.09 (1.02,1.17) 1.04 (1.00, 1.08) 1.02 (0.94,1.11) 0.99 (0.96, 1.03)
5th (highest) 1.06 (0.96, 1.18) 1.07 (1.01, 1.12) 1.10 (0.98, 1.25) 1.01 (0.96, 1.06)
Density of physicians 1st (lowest) 0.98 (0.89, 1.07) 0.99 (0.95, 1.03) 0.98 (0.87,1.10) 1.02 (0.98, 1.06)
2nd 0.97 (0.89, 1.06) 0.97 (0.93,1.01) 1.08 (0.97,1.21) 1.00 (0.96, 1.04)
3rd quintile ref. - ref. - ref. - ref. -
4th 0.99 (0.91, 1.07) 1.00 (0.97, 1.05) 1.08 (0.97,1.19) 1.06 (1.02, 1.10)
5th (highest) 1.00 (0.91, 1.09) 1.03 (0.99, 1.08) 1.04 (0.94, 1.16) 1.04 (1.00, 1.09)
Density of nursing home beds  1st (lowest) 0.92 (0.82, 1.03) 0.97 (0.88, 1.07) 1.06 (0.92, 1.24) 1.04 (0.93, 1.16)
2nd 0.95 (0.85, 1.05) 0.98 (0.89, 1.08) 0.93 (0.81,1.07) 1.02 (0.91, 1.14)
3rd quintile ref. - ref. - ref. - ref. -
4th 0.98 (0.88, 1.09) 0.96 (0.87,1.05) 0.92 (0.80, 1.06) 0.98 (0.88, 1.10)
5th (highest) 0.89 (0.78, 1.00) 0.96 (0.87, 1.06) 0.86 (0.74, 1.00) 0.96 (0.85,1.07)
Density of hospital beds 1st (lowest) 1.06 (0.94, 1.20) 1.01 (0.91, 1.11) 1.05 (0.90, 1.22) 1.01 (0.90, 1.13)
2nd 1.03 (0.93,1.14) 1.02 (0.93,1.12) 1.06 (0.92,1.21) 1.02 (0.91, 1.13)
3rd quintile ref. - ref. - ref. - ref. -
4th 1.00 (0.92, 1.10) 1.00 (0.92, 1.10) 1.02 (0.90, 1.15) 1.00 (0.90, 1.11)
5th (highest) 1.00 (0.90, 1.11) 1.01 (0.92,1.10) 1.14 (1.00, 1.31) 1.01 (0.91, 1.13)
Language region German ref. - ref. - ref. - ref. -
French 1.32 (1.21, 1.44) 1.35 (1.27,1.45) 1.20 (1.08, 1.34) 1.29 (1.20, 1.39)
Italian 1.20 (0.97,1.48) 1.26 (1.02, 1.56) 1.24 (0.93, 1.64) 1.08 (0.85, 1.38)
Constant 11.40 (9.84,13.20) 14.38 (12.93,15.99) 13.19 (10.96,15.87) 16.30 (14.48,18.34)
Variance HSA level 0.00 (0.00, 0.01) 0.01 (0.01, 0.02) 0.01 (0.00, 0.03) 0.02 (0.01, 0.02)
MedStat level 0.00 (0.00, 0.04) 0.00 (0.00, 0.01) 0.01 (0.00, 0.06) 0.00 (0.00, 0.01)
Residual 1.41 (1.37,1.44) 1.03 (1.01, 1.04) 1.21 (1.17,1.26) 0.82 (0.81,0.83)
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Figure 5. Spatial distribution of the difference in the estimates of deviation from national mean
(random effects) between models using cost from last 12 months of life and last 3 months of life
across 564 regions. Models using cost during last 3 months across four strata were specified in the same
way as main model 4 and were adjusted for individual, regional factors and health supply measures (see
manuscript for details). Areas in shades of orange have higher values of area specific random effects
from models using last three months of life aggregated cost of care as outcome, as compared to
estimates from models using last 12 months.
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Table 12. Estimates of coefficients of sensitivity analyses using cost reimbursed by MHI versus cost
adjusted for TARMED differences and cantonal subsidies. Multilevel models specified in the same way
as Model 4 (adjusted for individual, regional factors and health supply measures) for males and females
aged below and above 65 years at death. Cost ratios across analysed variables, derived from
exponentiated coefficients. Cost ratio represents ratio by which costs were higher or lower when
compared to the national mean; for instance, coefficient of 1.2 indicates 1.2 times (or 20%) higher cost.
Density of supply measures divided into quintiles of spatial units. P-values from the Wald test of the
group parameters being jointly one. Abbreviations: ‘Est.” — estimate; ‘ClI’ confidence interval; ‘Swiss-SEP’
— Swiss neighbourhood index of socioeconomic position. See main text for ICD-10 codes of the causes
of death classification.
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Variable Group Males, <19-65 Males, 66+ Females, 19-65 Females, 66+
Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI
Age 19-25 0.45 (0.37,0.54) 0.75 (0.58, 0.97)
26-30 0.65 (0.53, 0.80) 1.05 (0.83,1.33)
31-35 0.87 (0.73, 1.05) 0.92 (0.75, 1.13)
36-40 0.81 (0.69, 0.94) 1.23 (1.04, 1.46)
41-45 0.77 (0.68, 0.87) 1.13 (0.98, 1.30)
46-50 0.80 (0.72,0.88) 1.06 (0.95, 1.19)
51-55 0.81 (0.74, 0.88) 0.99 (0.90, 1.09)
56-60 0.95 (0.88, 1.03) 0.97 (0.89, 1.05)
61-65 ref. - ref. -
66-70 ref. - ref. -
71-75 1.04 (0.99, 1.08) 0.95 (0.91, 1.00)
76-80 1.03 (0.99, 1.07) 0.90 (0.86, 0.94)
81-85 0.97 (0.93,1.01) 0.84 (0.80, 0.88)
86-90 0.91 (0.88, 0.96) 0.79 (0.76, 0.83)
91+ 0.85 (0.81, 0.89) 0.75 (0.71, 0.78)
Breast cancer 2.97 (2.64, 3.34) 1.48 (1.40, 1.56)
Prostate cancer 4.44 (3.48, 5.67) 1.60 (1.52, 1.69)
Lung cancer 3.49 (3.12, 3.90) 1.57 (1.49, 1.66) 2.66 (2.35,3.01) 1.57 (1.48, 1.68)
Colorectal cancer 4.59 (3.88,5.44) 1.73 (1.62, 1.86) 3.41 (2.87,4.05) 1.58 (1.48, 1.68)
Other cancer 3.98 (3.63, 4.36) 1.72 (1.65, 1.79) 3.17 (2.86, 3.51) 1.53 (1.48,1.58)
Heart failure 0.62 (0.45, 0.86) 0.90 (0.84, 0.96) 0.55 (0.35, 0.86) 0.90 (0.86, 0.94)
Coronary heart disease 0.41 (0.37, 0.46) 0.72 (0.70, 0.75) 0.42 (0.35, 0.50) 0.83 (0.81, 0.86)
Stroke 1.24 (1.01, 1.52) 1.04 (0.99, 1.10) 1.06 (0.87,1.29) 0.97 (0.93, 1.00)
Other CVD 0.50 (0.44,0.57) 0.74 (0.71, 0.78) 0.50 (0.43, 0.59) 0.82 (0.80, 0.85)
COPD 1.55 (1.23,1.94) 111 (1.05, 1.18) 1.68 (1.32,2.13) 1.11 (1.05, 1.18)
Other respiratory 1.65 (1.29, 2.10) 1.16 (1.08, 1.24) 1.29 (0.98, 1.69) 1.02 (0.97,1.07)
Dementia & Alzheimer's  1.60 (1.05, 2.43) 1.06 (1.01, 1.12) 1.07 (0.77,1.51) 0.99 (0.96, 1.03)
Other MBD 0.43 (0.35,0.52) 0.74 (0.64, 0.86) 0.56 (0.44, 0.70) 0.74 (0.66, 0.82)
Other DNS 1.66  (1.38,2.00) 1.24  (1.15,1.34) 1.38  (1.15, 1.66) 1.15  (1.08,1.23)
External 0.28 (0.25,0.31) 0.76 (0.72,0.81) 0.42 (0.37,0.47) 0.94 (0.90, 0.99)
Other 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Civil status Single 0.88 (0.82,0.94) 0.81 (0.78, 0.84) 0.88 (0.80, 0.96) 0.86 (0.83, 0.90)
Married ref. - ref. - ref. - ref. -
Widowed 0.98 (0.82,1.18) 0.96 (0.93, 0.98) 0.91 (0.80, 1.02) 0.94 (0.91, 0.96)
Divorced 0.88 (0.81, 0.95) 0.84 (0.80, 0.88) 0.95 (0.87,1.03) 0.90 (0.86, 0.93)
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Nationality Swiss ref. - ref. - ref. - ref. -
Foreigner 1.05 (0.97,1.14) 1.05 (1.01, 1.10) 1.09 (0.99, 1.20) 1.00 (0.96, 1.04)
Religion Protestant ref. - ref. - ref. - ref. -
Catholic 1.01 (0.94, 1.09) 1.03 (1.00, 1.06) 1.00 (0.92, 1.08) 1.04 (1.02, 1.07)
No affil. 0.98 (0.89, 1.08) 1.02 (0.96, 1.07) 0.99 (0.89, 1.11) 0.96 (0.91, 1.01)
Other/Unknown 0.88 (0.81, 0.96) 0.88 (0.84,0.91) 0.81 (0.74, 0.89) 0.93 (0.90, 0.96)
Level of urbanization Urban 1.04 (0.94, 1.16) 1.00 (0.96, 1.05) 1.00 (0.89, 1.12) 1.02 (0.97,1.07)
Peri-urban ref. - ref. - ref. - ref. -
Rural 0.99 (0.90, 1.09) 0.97 (0.93,1.01) 1.00 (0.90, 1.12) 0.99 (0.95, 1.03)
Swiss-SEP 1st (lowest) 0.90 (0.78, 1.04) 0.94 (0.88, 1.00) 0.81 (0.68, 0.96) 1.00 (0.94, 1.06)
2nd 0.95 (0.87,1.05) 0.96 (0.91, 1.00) 0.87 (0.78, 0.97) 0.98 (0.94, 1.02)
3rd quintile ref. - ref. - ref. - ref. -
4th 1.09 (1.00, 1.19) 1.05 (1.00, 1.09) 1.06 (0.96, 1.16) 0.99 (0.95, 1.03)
5th (highest) 1.09 (0.96, 1.24) 1.09 (1.03,1.15) 1.10 (0.96, 1.26) 0.99 (0.94, 1.05)
Density of physicians 1st (lowest) 0.91 (0.82,1.02) 0.98 (0.93, 1.03) 0.98 (0.86,1.12) 1.02 (0.98, 1.07)
2nd 0.94 (0.84,1.04) 0.95 (0.91, 1.00) 1.12 (0.99, 1.26) 1.01 (0.97, 1.06)
3rd quintile ref. - ref. - ref. - ref. -
4th 1.01  (0.91,1.12) 1.04  (0.99,1.08) 113 (1.01,1.27) 1.06  (1.02,1.11)
5th (highest) 0.98 (0.88, 1.10) 1.07 (1.01, 1.12) 1.11 (0.98, 1.25) 1.05 (1.00, 1.10)
Density of nursing home beds  1st (lowest) 0.89 (0.78, 1.01) 0.95 (0.86, 1.05) 0.98 (0.84, 1.14) 1.02 (0.89, 1.16)
2nd 0.91 (0.81,1.02) 0.96 (0.87, 1.06) 0.89 (0.77,1.02) 1.00 (0.88,1.14)
3rd quintile ref. - ref. - ref. - ref. -
4th 0.96 (0.86, 1.08) 0.92 (0.83,1.01) 0.90 (0.79, 1.03) 0.94 (0.83,1.07)
5th (highest) 0.86 (0.75, 0.99) 0.91 (0.82,1.01) 0.81 (0.69, 0.95) 0.94 (0.82,1.07)
Density of hospital beds 1st (lowest) 1.09 (0.95, 1.25) 0.97 (0.87, 1.07) 1.06 (0.90, 1.24) 0.95 (0.84, 1.08)
2nd 1.08 (0.97,1.21) 1.02 (0.93,1.13) 111 (0.97,1.27) 1.02 (0.90, 1.16)
3rd quintile ref. - ref. - ref. - ref. -
4th 1.04  (0.95,1.14) 1.01  (0.92,1.10) 1.03  (0.92, 1.16) 1.01  (0.89, 1.14)
5th (highest) 1.09 (0.97,1.22) 1.02 (0.92,1.13) 1.15 (1.01, 1.31) 1.02 (0.90, 1.15)
Language region German ref. - ref. - ref. - ref. -
French 1.38 (1.26, 1.52) 1.35 (1.25, 1.45) 1.31 (1.17, 1.46) 1.28 (1.17,1.39)
Italian 1.16 (0.94, 1.44) 1.43 (1.14,1.79) 1.09 (0.84,1.42) 1.28 (0.97,1.70)
Constant 34.18 (28.81,40.54) 48.52 (43.25,54.42) 43.62 (35.86,53.06) 57.35 (50.00, 65.76)
Variance HSA level 0.00 (0.00, 0.06) 0.01 (0.01, 0.02) 0.00 (0.00, 0.02) 0.02 (0.01, 0.03)
MedStat level 0.01 (0.00, 0.03) 0.00 (0.00, 0.01) 0.01 (0.00, 0.05) 0.01 (0.00, 0.01)
Residual 2.18 (2.12,2.24) 1.32 (1.31,1.34) 1.59 (1.53, 1.64) 1.08 (1.07, 1.09)
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Figure 6. Spatial distribution of the difference in the estimates of deviation from national mean
(random effects) between models using cost reimbursed by MHI versus cost adjusted for TARMED
differences and cantonal subsidies across 564 regions. Models using adjusted cost were specified in the
same way as main model 4 and were adjusted for individual, regional factors and health supply
measures (see manuscript for details). Areas in shades of orange have higher values of area specific
random effects from models using MHI cost of care as outcome, as compared to estimates from models
using adjusted cost.
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