Additional file 6. Sensitivity analyses

Cluster analysis using Hamming distance

Group number 1 2 3 4 5 6 7 8 9 10

Number of patients 2,590 1,290 931 878 1,396 834 654 694 1,614 508

Prevalence of conditions (%)
Alcohol misuse (n=1,155) 6.9 6.0 754 3.4 4.1 2.0 0.9 3.2 3.4 1.8
Asthma (n=2,074) 4.7 68.9 205 12.2 11.3 20.6 8.6 9.5 14.1 17.1
Atrial fibrillation and flutter (n=2,262) 59.0 5.4 0.4 17.8 0.0 0.0 1.7 712 0.0 0.0
Cancer, lymphoma (n=179) 1.9 1.8 0.8 1.6 1.6 2.0 1.2 1.9 1.1 2.0
Cancer, metastatic (n=635) 2.3 0.7 0.5 1.7 2.7 0.7 717 0.9 1.7 0.4
Cancer, non-metastatic (n=1,291) 10.5 5.7 3.7 4.8 8.0 22 920 4.3 5.9 2.8
Chronic heart failure (n=1,470) 11.7 5.7 3.9 17.4 6.7 5.5 21 846 8.7 4.9
Chronic kidney disease (n=2,959) 8.2 5.2 1.2 100.0 100.0 0.0 4.0 53.2 0.0 0.0
Chronic pain (n=1,937) 6.5 8.4 15.7 12.8 16.8 100.0 10.2 8.1 13.1 0.0
Chronic pulmonary disease (excludes asthma) (n=2,115) 8.6 68.4 13.0 15.0 10.9 12.1 12.5 25.8 10.3 14.8
Chronic viral hepatitis B (n=16) 0.2 0.0 0.5 0.0 0.1 0.2 0.0 0.0 0.1 0.0
Cirrhosis and hepatic decompensation (n=383) 2.4 27 121 3.9 2.6 0.8 3.2 2.4 2.9 2.0
Dementia (n=586) 8.6 2.8 3.7 4.4 6.1 4.4 0.6 5.9 3.2 6.9
Depression (n=786) 3.1 39 546 3.5 3.9 1.4 0.5 1.6 15 2.4
Diabetes (n=3,071) 11.0 55 151 100.0 0.0 0.0 3.2 8.9 100.0 0.0
Epilepsy (n=432) 4.0 5.2 9.9 1.8 3.1 2.9 2.9 1.3 1.9 5.5
Hypertension (n=6,430) 77.5 58.1 6.3 72.2 64.7 53.7 99 147 71.4 60.8
Hypothyroidism (n=1,647) 7.7 5.5 9.6 12.0 14.7 14.9 7.8 10.2 13.8 100.0
Inflammatory bowel disease (n=347) 4.1 4.0 1.5 1.9 3.5 3.7 2.9 1.3 1.9 3.9
Irritable bowel syndrome (n=170) 15 2.2 2.4 0.6 0.9 3.6 0.6 0.4 0.9 2.0
Multiple sclerosis (n=128) 1.6 0.9 0.9 0.6 1.1 1.2 0.9 0.1 15 1.0
Myocardial infarction (n=881) 10.0 6.5 2.6 11.7 5.5 4.3 21 213 6.8 5.3
Parkinson's disease (n=188) 2.7 0.9 1.4 0.7 1.6 2.3 0.5 1.9 14 1.0
Peptic ulcer disease excluding bleeding (n=214) 2.4 1.7 3.2 1.1 1.5 2.2 0.8 1.6 1.7 1.2
Peripheral vascular disease (n=27) 0.2 0.3 0.0 0.3 0.3 0.1 0.0 0.3 0.3 0.4
Psoriasis (n=83) 0.5 0.5 1.2 0.5 1.1 1.3 0.5 0.3 0.7 1.2
Rheumatoid arthritis (n=579) 5.3 6.3 1.6 4.0 7.3 8.6 3.2 4.0 3.0 6.7
Schizophrenia (n=89) 0.4 1.0 4.0 0.2 0.6 0.6 0.3 0.1 0.4 0.6
Severe constipation (n=1,168) 11.2 10.9 11.0 9.3 10.6 122 133 7.2 6.8 11.0

Stroke or transient ischaemic attack (n=764) 12.6 5.3 4.5 5.7 5.4 4.1 2.1 6.3 5.5 3.9




Cluster analysis excluding hypertension

Group number 1 2 3 4 5 6 7 8 9

Number of patients 1,778 995 1,238 911 1,698 908 1,390 1,819 652

Prevalence of conditions (%)
Alcohol misuse (n=1,155) 58.1 0.0 4.8 34 0.0 1.0 1.7 0.0 0.0
Asthma (n=2,074) 8.9 19.6 72.1 12.5 9.8 8.4 9.1 13.2 15.6
Atrial fibrillation and flutter (n=2,262) 4.4 9.6 5.3 20.1 17.9 10.0 80.9 12.1 14.9
Cancer, lymphoma (n=179) 1.9 2.0 1.7 15 15 1.3 15 1.0 1.8
Cancer, metastatic (n=635) 0.4 1.3 0.3 2.2 1.4 58.8 0.3 1.0 15
Cancer, non-metastatic (n=1,291) 1.9 5.2 2.8 5.2 7.2 91.3 2.2 5.2 7.1
Chronic heart failure (n=1,470) 2.4 4.4 2.5 19.8 9.5 2.3 59.4 7.6 4.0
Chronic kidney disease (n=2,959) 4.3 0.0 5.8 100.0 100.0 4.6 11.4 0.0 0.0
Chronic pain (n=1,937) 7.0 100.0 9.1 12.6 16.2 3.6 4.0 12.4 0.0
Chronic pulmonary disease (excludes asthma) (n=2,115) 7.3 11.7 67.2 15.8 124 12.3 21.3 10.5 12.7
Chronic viral hepatitis B (n=16) 0.6 0.2 0.0 0.0 0.1 0.0 0.1 0.1 0.0
Cirrhosis and hepatic decompensation (n=383) 10.1 0.9 2.4 3.8 2.1 2.4 1.2 2.4 15
Dementia (n=586) 8.4 4.7 3.2 4.5 6.5 0.9 5.5 4.0 6.3
Depression (n=786) 20.8 5.9 8.3 3.5 3.4 1.3 2.7 4.2 5.7
Diabetes (n=3,071) 8.8 0.0 5.8 100.0 0.0 2.8 6.3 100.0 0.0
Epilepsy (n=432) 9.3 2.7 5.5 1.8 2.7 2.3 1.8 1.9 4.6
Hypertension (n=6,430) 46.5 48.7 51.5 69.6 63.1 38.3 60.4 67.4 55.2
Hypothyroidism (n=1,647) 3.7 13.9 5.7 12.1 15.3 2.0 5.3 14.2 100.0
Inflammatory bowel disease (n=347) 5.0 34 4.2 2.0 3.2 2.6 1.3 1.9 3.5
Irritable bowel syndrome (n=170) 2.6 3.5 2.3 0.5 0.9 0.6 0.6 0.8 1.8
Multiple sclerosis (n=128) 2.4 1.0 1.0 0.5 0.9 0.8 0.4 1.4 0.8
Myocardial infarction (n=881) 7.3 4.1 6.1 11.6 7.2 2.9 16.0 6.9 5.1
Parkinson's disease (n=188) 3.3 2.4 11 0.7 1.8 0.6 1.6 1.3 0.9
Peptic ulcer disease excluding bleeding (n=214) 4.2 1.9 15 1.1 1.3 1.0 1.8 1.6 0.8
Peripheral vascular disease (n=27) 0.2 0.1 0.3 0.3 0.2 0.0 0.2 0.3 0.3
Psoriasis (n=83) 1.0 1.4 0.6 0.4 0.8 0.2 0.3 0.8 0.9
Rheumatoid arthritis (n=579) 5.2 8.2 6.1 3.8 6.9 2.6 4.3 3.2 4.9
Schizophrenia (n=89) 2.4 0.6 1.2 0.2 0.4 0.1 0.2 0.4 0.8
Severe constipation (n=1,168) 14.4 12.7 111 9.1 10.7 11.9 5.7 7.0 10.6
Stroke or transient ischaemic attack (n=764) 10.9 4.7 5.0 5.5 6.2 2.9 104 5.8 4.6




Cluster analysis excluding conditions with a prevalence of <5%

Group number 1 2 3 4 5 6 7 8 9 10 11 12 13

Number of patients 1,443 755 1,251 634 1,231 1,155 672 555 857 1,188 543 449 656

Prevalence of condition (%)
Alcohol misuse (n=1,155) 8.5 45 102 3.9 4.2 2.0 25 11 25 50 118 154 817
Asthma (n=2,074) 0.0 11.7 1000 123 119 112 119 34 69 136 0.0 0.0 95
Atrial fibrillation and flutter (n=2,262) 0.0 100.0 50 211 105 194 00 16 88.6 00 149 143 6.7
Cancer, lymphoma (n=179) 1.6 0.7 0.8 1.7 3.2 1.0 21 14 20 0.4 2.4 3.3 09
Cancer, metastatic (n=635) 25 2.0 1.0 2.1 1.1 2.9 09 816 1.9 1.6 15 11 0.8
Cancer, non-metastatic (n=1,291) 12.7 7.0 6.4 5.5 5.2 8.1 28 933 7.2 5.1 6.4 13.8 4.0
Chronic heart failure (n=1,470) 10.7 0.0 3.7 205 8.0 8.7 40 0.7 80.0 6.7 11.2 140 3.0
Chronic kidney disease (n=2,959) 0.0 0.0 0.0 100.0 76.6 100.0 00 47 218 0.0 0.0 00 21
Chronic pain (n=1,937) 0.0 10.1 17.1 13.2 13.7 13.6 100.0 10.1 12.0 11.8 14.0 174 17.1
Chronic pulmonary disease (excludes asthma) (n=2,115) 229 148 249 164 111 157 104 47 165 115 155 100.0 5.0
Chronic viral hepatitis B (n=16) 0.1 0.0 0.2 0.0 0.4 0.0 03 00 0.0 0.0 0.2 0.0 0.6
Cirrhosis and hepatic decompensation (n=383) 2.1 1.3 2.3 3.5 5.2 1.9 07 36 16 2.7 5.9 3.8 13.0
Dementia (n=586) 8.8 5.0 2.0 4.9 7.9 6.5 52 04 6.0 3.1 4.8 45 34
Depression (n=786) 4.5 15 7.1 3.6 25 3.3 19 05 1.2 2.1 7.9 53 62.7
Diabetes (n=3,071) 00 201 114 100.0 19.8 0.0 0.0 3.6 135 100.0 100.0 0.0 4.9
Epilepsy (n=432) 4.0 11 5.2 1.9 6.9 2.0 33 31 19 1.3 3.9 49 105
Hypertension (n=6,430) 100.0 100.0 27.4 100.0 0.0 100.0 705 119 35.1 100.0 0.0 0.0 10.8
Hypothyroidism (n=1,647) 191 114 141 114 188 153 159 83 138 114 188 125 938
Inflammatory bowel disease (n=347) 2.9 1.6 3.9 1.6 8.5 1.6 37 31 13 1.4 3.1 29 15
Irritable bowel syndrome (n=170) 1.2 0.7 2.8 0.5 2.7 0.4 31 07 0.8 0.7 1.3 1.1 29
Multiple sclerosis (n=128) 14 0.1 1.0 0.8 2.8 0.3 1.3 11 05 0.8 3.1 00 11
Myocardial infarction (n=881) 9.8 6.4 46 136 7.0 7.4 42 23 195 6.9 7.2 65 26
Parkinson's disease (n=188) 2.7 0.7 1.0 0.9 25 1.6 25 04 20 1.0 1.8 16 1.8
Peptic ulcer disease excluding bleeding (n=214) 2.1 1.3 0.9 1.6 2.3 1.7 27 09 15 1.3 2.9 27 40
Peripheral vascular disease (n=27) 0.3 0.0 0.2 0.5 0.2 0.3 01 0.0 0.2 0.3 0.6 0.2 0.0
Psoriasis (n=83) 0.3 0.3 1.0 0.5 15 0.4 09 05 04 0.5 1.1 11 14
Rheumatoid arthritis (n=579) 6.5 3.3 3.7 3.6 9.1 5.5 98 29 37 3.1 3.9 7.1 17
Schizophrenia (n=89) 0.4 0.0 0.7 0.3 1.0 0.3 06 04 00 0.3 0.9 29 44
Severe constipation (n=1,168) 10.3 5.3 9.1 96 175 9.7 137 144 6.9 55 10.7 105 11.6
Stroke or transient ischaemic attack (n=764) 101 121 3.0 6.6 6.1 7.9 49 25 95 6.0 4.8 58 4.7

Excluded from cluster analysis: lymphoma, chronic viral hepatitis, cirrhosis, irritable bowel syndrome, multiple sclerosis, Parkinson’s, peptic ulcer disease, peripheral vascular
disease, psoriasis, schizophrenia



