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Supplementary Figure 1: Flow chart of datalinkage & inclusion/exclusion criteria

∗No exclusions were necessary as the datasets included data for a longer time as the study period.
∗∗PID=Person Identification Number.
NRS death: National Records of Scotland, Vital Events – Deaths; SMR00: Outpatient Attendance; SMR01: General/Acute Inpatient
and Day Case; SMR06: Scottish Cancer Registry.

Supplementary Figure 2: Percentage of cancer patients with cancer as their main cause of death (Cancer=Y) and “other” main
death diagnosis (Cancer=N) by age
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Supplementary Table 1: Resource use (Inpatient, Inpatient LOS, Outpatient appointments and daycase use) over proximity to
death (last 12, 6, 3, 1 month) by cancer type

All Cancer Bronchus Col. Rect. Esoph. Liver. Pancreas Kidney Breast Ovary Prostate Brain Haem.
main cause Lung Rectosig. Stomache Intrahep. Bladder

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Proximity to Death: 12 months
Inpatient 5.88 5.68 5.99 5.88 5.30 4.11 5.75 4.68 6.15 4.93 5.21 4.41 5.68 5.60 6.36 4.57 5.60 5.19 8.41 8.33 5.72 4.23 5.27 3.42 11.80 14.99
Average LOS 7.15 13.14 7.10 12.54 6.52 11.38 7.36 13.02 6.09 10.69 7.78 12.03 6.96 10.74 7.88 13.90 8.29 16.12 6.72 12.67 7.94 13.14 9.07 15.58 6.10 12.09
Outpatient 5.01 6.00 5.31 6.28 5.08 5.04 5.09 6.35 4.97 4.64 4.29 4.65 4.78 5.86 4.86 5.00 6.25 7.34 6.59 7.08 5.24 5.14 3.94 3.87 9.92 14.31
Day cases 1.15 4.76 1.36 5.19 0.97 3.19 1.19 3.89 1.45 4.33 0.64 2.85 1.52 5.07 0.92 3.37 1.40 4.61 3.20 8.18 0.83 2.92 0.30 1.73 6.45 15.33

Proximity to Death: 6 months
Inpatient 3.47 3.70 3.55 3.77 3.40 3.12 3.20 3.20 3.55 3.42 3.32 3.15 3.48 3.44 3.64 3.39 3.15 3.33 4.07 4.84 3.37 3.38 3.49 2.98 6.01 8.32
Average LOS 7.56 12.31 7.63 11.98 7.02 11.07 8.04 13.02 6.80 11.16 8.26 12.14 7.37 10.40 8.54 13.13 8.74 12.84 7.69 11.35 8.75 13.56 9.53 14.42 6.44 12.10
Outpatient 2.79 3.52 3.01 3.69 2.98 3.07 2.77 3.67 2.83 2.85 2.47 2.90 2.84 3.54 2.69 2.92 3.48 4.26 3.42 4.11 2.72 3.01 2.21 2.27 5.67 8.26
Day cases 0.47 2.45 0.56 2.68 0.44 1.84 0.43 1.88 0.63 2.28 0.28 1.65 0.64 2.63 0.35 1.69 0.50 2.25 1.12 4.08 0.30 1.57 0.12 0.91 2.73 7.99

Proximity to Death: 3 months
Inpatient 2.05 2.50 2.08 2.50 2.11 2.31 1.85 2.28 2.00 2.45 2.02 2.32 2.09 2.31 2.03 2.45 1.85 2.24 2.07 2.67 1.89 2.39 1.94 2.36 2.98 4.40
Average LOS 7.67 11.05 7.91 11.00 7.33 10.27 8.24 11.26 7.33 10.46 8.29 10.91 7.62 10.03 8.85 12.16 9.19 12.19 8.29 10.41 9.09 12.38 10.68 14.13 6.38 10.43
Outpatient 1.19 1.22 1.28 1.24 1.34 1.20 1.13 1.20 1.25 1.19 1.12 1.15 1.27 1.24 1.17 1.15 1.38 1.31 1.40 1.25 1.12 1.17 1.01 1.06 1.82 1.66
Day cases 0.17 1.13 0.19 1.24 0.16 0.91 0.14 0.90 0.24 1.16 0.11 0.92 0.23 1.24 0.12 0.81 0.17 1.09 0.31 1.64 0.09 0.67 0.03 0.37 0.98 3.72

Proximity to Death: 1 month
Inpatient 0.79 1.39 0.76 1.35 0.82 1.38 0.66 1.27 0.67 1.28 0.80 1.34 0.74 1.26 0.63 1.30 0.73 1.29 0.63 1.26 0.63 1.22 0.46 1.15 0.90 1.63
Average LOS 6.01 6.83 6.45 7.00 6.14 6.77 6.60 7.12 6.33 6.85 6.66 7.18 6.66 7.03 6.88 6.97 6.64 7.02 7.33 7.45 6.98 7.37 7.98 8.13 5.26 6.51
Outpatient 0.46 0.85 0.50 0.88 0.52 0.84 0.41 0.77 0.46 0.80 0.43 0.78 0.53 0.96 0.43 0.76 0.56 0.92 0.56 0.97 0.39 0.74 0.37 0.76 0.87 1.47
Day cases 0.03 0.33 0.03 0.34 0.03 0.30 0.02 0.22 0.04 0.37 0.02 0.28 0.03 0.34 0.02 0.21 0.03 0.31 0.03 0.34 0.02 0.25 0.00 0.00 0.12 0.77

LOS: Length of stay.
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Supplementary Figure 3: Inpatient, day case and outpatient resource use patterns in cancer- patients’ last 12 months of life.
Proximity to death (in month) on the x-axis; average resource use within each month on the y-axis. Results are presented for
cancer patients with and without cancer as main cause of death
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Supplementary Figure 4: Inpatient, day case and outpatient cost patterns in cancer- patients’ last 12 months of life. Proximity to
death (in month) on the x-axis; average costs (in £) within each month on the y-axis. Results are presented for each cancer type

Other main: cancer not main cause of death; Bronchus/L:Bronchus and Lung cancer; Colon/R/R: Colon, Rectosigmoideum and
Rectum cancer; Esoph/Sto.: Esophagus/Stomach; Liver/Intra.: Liver and Intrahepatic cancer; Kidney/Bl.: Kidney and Bladder
cancer; Hemat.: Hematologic cancer.
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Supplementary Table 2: Univariate analysis GLM – Gender (margins for readability)

Sex Costs CI [95%}

Male 12562.7∗∗∗ [12451.7,12673.7]
Female 11616.0∗∗∗ [11508.5,11723.5]
Observations 85328

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.

Supplementary Table 3: Univariate Analysis GLM - Age in categories

Age category Costs CI [95%]

60-64 15895.0∗∗∗ [15632.4,16157.5]
65-69 14216.6∗∗∗ [14004.5,14428.8]
70-74 12708.3∗∗∗ [12533.8,12882.8]
75-79 11212.3∗∗∗ [11059.6,11365.0]
80-84 9765.3∗∗∗ [9617.2,9913.5]
85-89 8583.4∗∗∗ [8407.8,8759.0]
90+ 7738.8∗∗∗ [7444.4,8033.3]
Observations 85328

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.

Supplementary Table 4: Univariate analysis GLM – Cancer type (grouped)

Cancer type/group Costs CI [95%]

Cancer NOT main cause† 10532.4∗∗∗ [10402.3,10662.5]
Bronchus/Lung 10812.5∗∗∗ [10669.2,10955.8]
Colon/Rectosig/Rectum 12395.4∗∗∗ [12115.5,12675.3]
Esoph./Stomache 12639.3∗∗∗ [12334.3,12944.2]
Kidney/Bladder 13347.2∗∗∗ [12945.2,13749.3]
Liver/Intrahepatic 10947.7∗∗∗ [10546.6,11348.8]
Pancreas 11312.9∗∗∗ [10961.0,11664.7]
Haematologic 24358.4∗∗∗ [23454.2,25262.7]
Brain 14617.4∗∗∗ [13846.4,15388.4]
Breast 11089.2∗∗∗ [10656.2,11522.3]
Ovary 18070.3∗∗∗ [17179.4,18961.3]
Prostate 12501.9∗∗∗ [12081.0,12922.8]
Other cancers 13114.2∗∗∗ [12922.6,13305.8]
Observations 85328

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.
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Supplementary Table 5: Univariate analysis GLM - Comorbidity (Charlson score 0 to 12)

Charlson comorbidity index Costs CI [95%]

0 9221.5∗∗∗ [9086.7,9356.3]
1 11735.3∗∗∗ [11498.0,11972.6]
2 13287.1∗∗∗ [13171.3,13403.0]
3 15167.7∗∗∗ [14886.0,15449.4]
4 18513.3∗∗∗ [17736.1,19290.6]
5 19746.4∗∗∗ [18124.5,21368.2]
6 9608.1∗∗∗ [9313.8,9902.4]
7 13239.1∗∗∗ [12293.6,14184.7]
8 18177.0∗∗∗ [17755.0,18598.9]
9 19455.4∗∗∗ [18254.7,20656.1]
10 21071.9∗∗∗ [18012.9,24130.9]
11 18674.2∗∗∗ [12057.9,25290.6]
12 22770.0∗∗∗ [10535.0,35005.0]
Observations 78919

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.

Supplementary Table 6: Univariate analysis GLM - rural-urban indicator

Urban-rural indicator Costs CI [95%]

Large urban area 12605.0∗∗∗ [12484.1,12725.9]
Other Urban Areas 11867.5∗∗∗ [11740.0,11995.0]
Accessible Small Towns 11717.2∗∗∗ [11475.1,11959.2]
Remote Small Towns 11194.5∗∗∗ [10753.3,11635.7]
Accessible Rural Areas 11005.1∗∗∗ [10431.8,11578.4]
Remote Rural Areas 11296.5∗∗∗ [11017.6,11575.4]
Observations 85328

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.

Supplementary Table 7: Univariate analysis GLM - SIMD

Scottish index of multiple deprivation Costs CI [95%]

1st (most deprived) 12252.7∗∗∗ [12088.3,12417.1]
2nd 12052.0∗∗∗ [11891.3,12212.7]
3rd 11815.1∗∗∗ [11649.9,11980.4]
4th 11876.8∗∗∗ [11697.1,12056.5]
5th 12645.7∗∗∗ [12442.0,12849.4]
Observations 85238

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.

18



Diernberger, K et al. International Journal of Population Data Science (2023) 8:1:01

Supplementary Table 8: Multivariate analysis GLM - Cancer MAIN cause of death

Age category Coefficient CI [95%]

60–64 0 [0,0]
65–69 −0.0991∗∗∗ [−0.126,−0.0717]
70–74 −0.203∗∗∗ [−0.241,−0.165]
75–79 −0.301∗∗∗ [−0.352,−0.250]
80–84 −0.419∗∗∗ [−0.484,−0.353]
85–89 −0.484∗∗∗ [−0.565,−0.402]
90+ −0.529∗∗∗ [−0.635,−0.422]

Comorbidity Index category
CCI=0 0 [0,0]
CCI=1 0.302∗∗∗ [0.266,0.339]
CCI=2 0.187∗∗∗ [0.109,0.266]
CCI=3 0.488∗∗∗ [0.371,0.604]

Age and Comorbidity
age at death 0.00434∗ [0.00100,0.00768]
Charlson (0-12) 0.0752∗∗∗ [0.0382,0.112]
age # Charlson −0.000866∗∗∗ [−0.00130,−0.000435]

Sex
Male 0 [0,0]
Female −0.0366∗∗∗ [−0.0502,−0.0230]

Scottish Index of Multiple Deprivation
1st (most deprived) 0 [0,0]
2nd 0.00811 [−0.0119,0.0281]
3rd 0.0216∗ [0.000498,0.0426]
4th 0.0358∗∗ [0.0141,0.0575]
5th 0.0983∗∗∗ [0.0760,0.121]

Urban-rural indicator
RU=1 0 [0,0]
RU=2 −0.0521∗∗∗ [−0.0675,−0.0367]
RU=3 −0.0777∗∗∗ [−0.102,−0.0535]
RU=4 −0.0914∗∗∗ [−0.135,−0.0480]
RU=5 −0.0996∗∗∗ [−0.156,−0.0437]
RU=6 −0.0789∗∗∗ [−0.108,−0.0501]
Constant 9.080∗∗∗ [8.844,9.316]
Observations 60728

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.
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Supplementary Table 9: Multivariate analysis GLM - Cancer NOT main cause of death

Age category Coefficient CI [95%]

60-64 0 [0,0]
65-69 −0.0880∗∗ [−0.153,−0.0235]
70-74 −0.132∗∗ [−0.210,−0.0528]
75-79 −0.191∗∗∗ [−0.291,−0.0902]
80-84 −0.264∗∗∗ [−0.387,−0.141]
85-89 −0.390∗∗∗ [−0.538,−0.241]
90+ −0.445∗∗∗ [−0.624,−0.266]

Comorbidity Index category
CCI=0 0 [0,0]
CCI=1 0.149∗∗∗ [0.105,0.193]
CCI=2 0.235∗∗∗ [0.130,0.339]
CCI=3 −0.209∗ [−0.395,−0.0230]

Age and Comorbidity
age at death 0.0130∗∗∗ [0.00716,0.0189]
charlson (0-12) 0.290∗∗∗ [0.198,0.382]
age # charlson −0.00250∗∗∗ [−0.00361,−0.00140]

Sex
Male 0 [0,0]
Female −0.0386∗∗ [−0.0633,−0.0138]

Scottish Index of Multiple Deprivation
1st 0 [0,0]
2nd −0.00966 [−0.0461,0.0268]
3rd −0.0826∗∗∗ [−0.120,−0.0448]
4th −0.0741∗∗∗ [−0.113,−0.0348]
5th −0.0573∗∗ [−0.0976,−0.0170]

Urban-rural indicator
RU=1 0 [0,0]
RU=2 −0.0247 [−0.0523,0.00283]
RU=3 −0.0502∗ [−0.0939,−0.00659]
RU=4 −0.0625 [−0.141,0.0161]
RU=5 −0.229∗∗∗ [−0.332,−0.125]
RU=6 −0.145∗∗∗ [−0.199,−0.0921]
Constant 8.377∗∗∗ [7.962,8.792]
Observations 18093

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001.
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Supplementary Figure 5: Graphical representation of GLM results including interaction term (interaction between age and
comorbidity burden) for all patients, and those with and without cancer as main cause of death

CI: Charlson Comorbidity Index; age.c: Age as a continuous variable; CI.c: Charlson Comorbidity Index as a continuous
variable;age.c#CI.c: Interaction between age and Charlson Comorbidity Index (both as continuous variables); 1st to 5th: SIMD1
to SIMD 5 (Scottish index of multiple deprivation) in quintiles from most to least deprived areas; RU: Urban-rural indicator.
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Supplementary Figure 6: Graphical representation of GLM results including interaction term (interaction between age and
comorbidity burden) for the different cancer types 1/2

CI: Charlson Comorbidity Index; age.c: Age as a continuous variable; CI.c: Charlson Comorbidity Index as a continuous
variable;age.c#CI.c: Interaction between age and Charlson Comorbidity Index (both as continuous variables); 1st to 5th: SIMD1
to SIMD 5 (Scottish index of multiple deprivation) in quintiles from most to least deprived areas; RU: Urban-rural indicator.
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Supplementary Figure 7: Graphical representation of GLM results including interaction term (interaction between age and
comorbidity burden) for the different cancer types 1/2

CI: Charlson Comorbidity Index; age.c: Age as a continuous variable; CI.c: Charlson Comorbidity Index as a continuous
variable;age.c#CI.c: Interaction between age and Charlson Comorbidity Index (both as continuous variables); 1st to 5th: SIMD1
to SIMD 5 (Scottish index of multiple deprivation) in quintiles from most to least deprived areas; RU: Urban-rural indicator.
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