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Appendix Figure 1: Cohort creation.
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*With practice approval, ProCare primary health organisation extracts data from practice electronic health records and stores
these securely in a central repository. General practice data from practices using patient management systems that employed
Read coding were extracted from this repository.

PMS = patient management system; NMDS = National Minimum Data Set.
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Appendix Table 1: Prevalence of multimorbidity by 10-year age groups from age 18 onwards, based on M3 index

conditions identified from combined hospitalisation and general practice records.

Number of patients with multimorbidity
(=2 M3 index categories)*

" column % ::s:ai::l and Hospital data Only GP data

(row %) (row %) (row %)
Total 40,977
Female 22,298 (54.4) | 2,303 (10.3) 841 (3.8) 1,462 (6.6)
Male 18,645 (45.5) | 1,989 (10.7) 836 (4.5) 1,153 (6.2)
Z‘ZEE\E’ZS)B Qllleast | g g6 3.4 979 (10.2) 288 (3.0) 691 (7.2)
NZDep2013 Q2 8,402 (20.5) 861 (10.2) 307 (3.7) 554 (6.6)
NZDep2013 Q3 7,010 (17.1) 684 (9.8) 240 (3.4) 444 (6.3)
NZDep2013 Q4 6,667 (16.3) 731(11) 303 (4.5) 428 (6.4)

18-24 years
gfsr?\f’:g)B Q5(Most | 4 310 (22.7) 1,041 (11.2) 540 (5.8) 501 (5.4)
Total Maori 5,739 (14.0) 802 (14) 408 (7.1) 394 (6.9)
Total Pacific 7,189 (17.5) 780 (10.8) 435 (6.1) 345 (4.8)
Total Indian 2,693 (6.6) 221(8.2) 77 (2.9) 144 (5.3)
Total Chinese 2,356 (5.7) 130 (5.5) 49 (2.1) 81(3.4)
Total MELAA/Others 3,485 (8.5) 251(7.2) 81(2.3) 170 (4.9)
Sole European 20,815 (50.8) | 2,281 (11) 723 (3.5) 1,558 (7.5)
Total 63,163
Female 36,264 (57.4) | 5,048 (13.9) 2,007 (5.5) 3,041 (8.4)
Male 26,882 (42.6) | 3,305 (12.3) 1,393 (5.2) 1,912 (7.1)
ZZE:\E’:S)B Qileast | 1) sag(19.9) | 1,510(12) 493 (3.9) 1,017 (8.1)
NZDep2013 Q2 13,613(21.6) | 1,624 (11.9) 598 (4.4) 1,026 (7.5)
NZDep2013 Q3 12,506 (19.9) | 1,642 (13) 628 (5.0) 1,014 (8.1)
NZDep2013 Q4 11,829 (18.7) | 1,625 (13.7) 677 (5.7) 948 (8)
25-34 years

:j;:f:;B Q5(most | 1) 577 (19.9) 1,955 (15.5) 1,005 (8.0) 950 (7.6)
Total Maori 6,538 (10.4) 1,309 (20) 694 (10.6) 615 (9.4)
Total Pacific 8,765 (13.9) 1,364 (15.6) 765 (8.7) 599 (6.8)
Total Indian 5,903 (9.3) 559 (9.5) 194 (3.3) 365 (6.2)
Total Chinese 5,747 (9.1) 303 (5.3) 108 (1.9) 195 (3.4)
Total MELAA/Others 5,803 (9.2) 546 (9.4) 195 (3.4) 351 (6)
Sole European 31,803 (50.4) | 4,554 (14.3) 1,587 (5.0) 2,967 (9.3)
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Appendix Table 1 (continued): Prevalence of multimorbidity by 10-year age groups from age 18 onwards, based on
M3 index conditions identified from combined hospitalisation and general practice records.

Number of patients with multimorbidity
(=2 M3 index categories)*

", column % ::s:;::l and Hospital data Only GP data
(row %) (row %) (row %)
Total 73,755
Female 41,520 (56.3) | 8,208 (19.8) 3,295 (7.9) 4,913 (11.8)
Male 32,206 (43.7) | 5,603 (17.4) 2,242 (7.0) 3,361 (10.4)
:jg:\f’;g)m Qllleast | 15135 25.9) 2,928 (15.3) 886 (4.6) 2,042 (10.7)
NZDep2013 Q2 16,970(23.0) | 2,820 (16.6) 995 (5.9) 1,825 (10.8)
NZDep2013 Q3 14,169 (19.2) | 2,585 (18.2) 1,008 (7.1) 1,577 (11.1)
NZDep2013 Q4 11,960 (16.2) | 2,542 (21.3) 1,110 (9.3) 1,432 (12)
35-44 years
:ZES\?;(?)B QS(MOSt | 11 sra(15.6) | 2,944 (25.5) 1,541(13.4) 1,403 (12.2)
Total Maori 6,778 (9.2) 1,892 (27.9) 993 (14.7) 899 (13.3)
Total Pacific 8,445 (11.5) 2,065 (24.5) 1,108 (13.1) 957 (11.3)
Total Indian 5,112 (6.9) 1,008 (19.7) 335 (6.6) 673 (13.2)
Total Chinese 4,356 (5.9) 435 (10) 161 (3.7) 274 (6.3)
Total MELAA/Others 6,268 (8.5) 884 (14.1) 322 (5.1) 562 (9)
Sole European 43,865 (59.5) | 7,812 (17.8) 2,758 (6.3) 5,054 (11.5)
Total 77,865
Female 41,592 (53.4) | 12,053 (29) 4,559 (11.0) 7,494 (18)
Male 36,266 (46.6) | 10,014 (27.6) | 4,179 (11.5) 5,835 (16.1)
Z‘ZESS:(?)B Qllleast | 3599 (29.9) 5,155 (22.1) 1,502 (6.4) 3,653 (15.7)
NZDep2013 Q2 18,209 (23.4) | 4,565 (25.1) 1,566 (8.6) 2,999 (16.5)
NZDep2013 Q3 13,650 (17.5) | 3,983 (29.2) 1,605 (11.8) 2,378 (17.4)
NZDep2013 Q4 11,406 (14.6) | 3,789 (33.2) 1,690 (14.8) 2,099 (18.4)
45-54 years
Z‘ZES\‘/’:;)B Q5(most | 1 301 (14.5) 4,579 (40.5) 2,376 (21.0) 2,203 (19.5)
Total Maori 6,454 (8.3) 2,574 (39.9) 1,304 (20.2) 1,270 (19.7)
Total Pacific 8,107 (10.4) 3,181 (39.2) 1,644 (20.3) 1,537 (19)
Total Indian 4,025 (5.2) 1,522 (37.8) 599 (14.9) 923 (22.9)
Total Chinese 5,496 (7.1) 1,096 (19.9) 355 (6.5) 741 (13.5)
Total MELAA/Others 6,047 (7.8) 1,625 (26.9) 533 (8.8) 1,092 (18.1)
Sole European 48,618 (62.4) 12,488 (25.7) 4,477 (9.2) 8,011 (16.5)
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Appendix Table 1 (continued): Prevalence of multimorbidity by 10-year age groups from age 18 onwards, based on
M3 index conditions identified from combined hospitalisation and general practice records.

Number of patients with multimorbidity

(=2 M3 index categories)*

et :;s::::l and Hospital data Only GP data

(row %) (row %) (row %)
Total 58,325
Female 30,654(52.6) | 13,364 (43.6) | 4,948 (16.1) 8,416 (27.5)
Male 27,665(47.4) | 11,944(432) | 5,558 (20.1) 6,386 (23.1)
ZZES\';:;))B Qilleast | 17043308 | 6,653 (37.1) 2,115 (11.8) 4,538 (25.3)
NZDep2013 Q2 13,764 (23.6) | 5,552 (40.3) 2,096 (15.2) 3,456 (25.1)
NZDep2013 Q3 9,967 (17.1) 4,408 (44.2) 1,825 (18.3) 2,583 (25.9)
NZDep2013 Q4 8,444 (14.5) 4,146 (49.1) 2,012 (23.8) 2,134 (25.3)

55-64 years
2552533)13 Q5(most | ¢ 506 (14.1) 4,553 (55.5) 2,461 (30.0) 2,092 (25.5)
Total Mori 3,797 (6.5) 2,124 (55.9) 1,214 (32.0) 910 (24)
Total Pacific 5,101 (8.7) 2,944 (57.7) 1,656 (32.5) 1,288 (25.2)
Total Indian 3,054 (5.2) 1,766 (57.8) 807 (26.4) 959 (31.4)
Total Chinese 4211(7.2) 1,448 (34.4) 456 (10.8) 992 (23.6)
Total MELAA/Others 3,593 (6.2) 1,551 (43.2) 617 (17.2) 934 (26)
Sole European 39,164 (67.1) 15,888 (40.6) 6,003 (15.3) 9,885 (25.2)
Total 37,498)
Female 19,969 (533) | 12,476 (62.5) | 5,370 (26.9) 7,106 (35.6)
Male 17,525(46.7) | 10,792 (61.6) | 5,773 (32.9) 5,019 (28.6)
2555553)13 Qllleast | 1) c63(30.8) | 6,642 (57.4) 2,553 (22.1) 4,089 (35.4)
NZDep2013 Q2 8,857 (23.6) 5,288 (59.7) 2,316 (26.1) 2,972 (33.6)
NZDep2013 Q3 6,707 (17.9) 4,178 (62.3) 2,043 (30.5) 2,135 (31.8)
NZDep2013 Q4 5,419 (14.5) 3,604 (66.5) 1,991 (36.7) 1,613 (29.8)
65-74 years

:jg:\f’jg)m Q5(most | 955 (13.2) 3,559 (71.9) 2,241 (45.3) 1,318 (26.6)
Total Maori 1,587 (4.2) 1,210 (76.2) 789 (49.7) 421 (26.5)
Total Pacific 2,501 (6.7) 1,857 (74.3) 1,235 (49.4) 622 (24.9)
Total Indian 1,546 (4.1) 1,145 (74.1) 662 (42.8) 483 (31.2)
Total Chinese 2,236 (6.0) 1,146 (51.3) 427 (19.1) 719 (32.2)
Total MELAA/Others 1,320 (3.5) 821 (62.2) 388 (29.4) 433 (32.8)
Sole European 28,471 (75.9) 17,265 (60.6) 7,777 (27.3) 9,488 (33.3)
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Appendix Table 1 (continued): Prevalence of multimorbidity by 10-year age groups from age 18 onwards, based on
M3 index conditions identified from combined hospitalisation and general practice records.

Number of patients with multimorbidity
(=2 M3 index categories)*

et :;s::::l and Hospital data Only GP data

(row %) (row %) (row %)
Total 16,684
Female 9,428 (56.5) 7,406 (78.6) 4,202 (44.6) 3,204 (34)
Male 7,253 (43.5) 5,634 (77.7) 3,712 (51.2) 1,922 (26.5)
ZIZES\';:;))B Qileast | c1927.7) 3,509 (76) 1,846 (40.0) 1,663 (36)
NZDep2013 Q2 3,931 (23.6) 3,002 (76.4) 1,767 (45.0) 1,235 (31.4)
NZDep2013 Q3 3,051 (18.3) 2,400 (78.7) 1,498 (49.1) 902 (29.6)
NZDep2013 Q4 2,697 (16.2) 2,157 (80) 1,408 (52.2) 749 (27.8)

75-84 years
2552533)13 Q5(most |, 366 (14.3) 1,974 (82.7) 1,397 (58.5) 577 (24.2)
Total Mori 523 (3.1) 445 (85.1) 328 (62.7) 117 (22.4)
Total Pacific 863 (5.2) 745 (86.3) 528 (61.2) 217 (25.1)
Total Indian 504 (3.0) 410 (81.3) 272 (54.0) 138 (27.4)
Total Chinese 1,038 (6.2) 683 (65.8) 373(35.9) 310 (29.9)
Total MELAA/Others 474 (2.8) 344 (72.6) 211 (44.5) 133 (28.1)
Sole European 13,248 (79.4) 10,397 (78.5) 6,203 (46.8) 4,194 (31.7)
Total 5,804
Female 3,814 (65.7) 3,396 (89) 2,523 (66.2) 873 (22.9)
Male 1,990 (34.3) 1,785 (89.7) 1,429 (71.8) 356 (17.9)
2555553)13 Qllleast | o6 (26.3) 1,360 (89.1) 976 (64.0) 384 (25.2)
NZDep2013 Q2 1,595 (27.5) 1,417 (88.8) 1,094 (68.6) 323(20.3)
NZDep2013 Q3 950 (16.4) 857(90.2) 653 (68.7) 204 (21.5)
NZDep2013 Q4 935 (16.1) 811(86.7) 645 (69.0) 166 (17.8)
=85 years

:;)D:\‘Zg)l?’ Q5(most | 29 (13.7) 736 (92.2) 584 (73.2) 152 (19)
Total Maori 64 (1.1) 59 (92.2) 51(79.7) 8 (12.5)
Total Pacific 179 (3.1) 164 (91.6) 133 (74.3) 31(17.3)
Total Indian 64 (1.1) 56 (87.5) 45 (70.3) 11(17.2)
Total Chinese 132 (2.3) 105 (79.5) 74 (56.1) 31(23.5)
Total MELAA/Others 78(1.3) 62 (79.5) 50 (64.1) 12 (15.4)
Sole European 5,250 (90.5) 4,705 (89.6) 3,581 (68.2) 1,124 (21.4)
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Appendix Table 1 (continued): Prevalence of multimorbidity by 10-year age groups from age 18 onwards, based on
M3 index conditions identified from combined hospitalisation and general practice records.

Number of patients with multimorbidity

(=2 M3 index categories)*

ok ::sdp:::l and Hospital data Only GP data
(row %) (row %) (row %)
Total 374,071
Median age (IQl), year | 46 (33-58) 58 (46-69) 61 (48-73) 56 (44-66)
Female 205,539 (54.9) | 64,254(31.3) | 27,745(13.5) | 36,509 (17.8)
Male 168,432 (45.0) | 51,066 (30.3) | 25,122 (14.9) | 25,944 (15.4)
:ZES\E’:;)B Qllleast | 100218(26.8) | 28736 (28.7) 10,659 (10.6) 18,077 (18)
NZDep2013 Q2 85,341(22.8) | 25129(29.4) | 10,739 (12.6) | 14,390 (16.9)
NZDep2013 Q3 68,100 (18.2) | 20,737(30.5) | 9,500 (14.0) 11,237 (16.5)
All age groups | NZDep2013 Q4 59,357(15.9) | 19,405(32.7) | 9,836 (16.6) 9,569 (16.1)
2‘5525:3;3 Q5(most | o1 154 (16.3) 21,341 (35) 12,145 (19.9) 9,196 (15.1)
Total Maori 31,480 (8.4) 10,415 (33.1) | 5,781 (18.4) 4,634 (14.7)
Total Pacific 41,150 (11.0) | 13,100 (31.8) | 7,504 (18.2) 5,596 (13.6)
Total Indian 22,901 (6.1) 6,687 (29.2) 2,991 (13.1) 3,696 (16.1)
Total Chinese 25,572 (6.8) 5,346 (20.9) 2,003 (7.8) 3,343 (13.1)
Total MELAA/Others 27,068 (7.2) 6,084 (22.5) 2,397 (8.9) 3,687 (13.6)
Sole European 231,234(61.8) | 75,390(32.6) 33,109(14.3) 42,281(18.3)

GP = general practice; IQI = interquartile interval; NZDep2013 = New Zealand Index of Deprivation 2013; MELAA = Middle Eastern,
Latin American and African.
“Hospital data” includes multimorbidity conditions identified from hospital records (NMDS). “GP data” refers to multimorbidity
defined exclusively from conditions found in GP records, meaning they were not recorded as having multimorbidity based on
hospital data alone. For example, if a patient has three M3 index conditions with two documented in both hospital and in GP

data, that person is counted in the “hospital data” column but not the “GP data” column.

Among the 374,071 patients, 100 were recorded with gender classified as “Other” or “Unknown”; 1,557 had no stated ethnicity
(e.g., do not know, refused to answer, response unidentifiable); and one patient had an unspecified NZDep2013 quintile.
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Appendix Table 2: Summary percentage of multimorbidity uniquely identified in GP records across age groups
(denominator is all people in each strata*).

Age group (years)

18-24 25-34 35-44 45-54 55-64 65-74 75-84 =85
Gender
Female 6.6 8.4 11.8 18.0 27.5 35.6 34.0 22.9
Male 6.2 7.1 10.4 16.1 23.1 28.6 26.5 17.9
NZDep2013
Q1 (least deprived) 7.2 8.1 10.7 15.7 25.3 354 36.0 25.2
Q2 6.6 7.5 10.8 16.5 25.1 33.6 31.4 20.3
Q3 6.3 8.1 11.1 17.4 25.9 31.8 29.6 215
Q4 6.4 8.0 12.0 18.4 253 29.8 27.8 17.8
Q5 (most deprived) 5.4 7.6 12.2 19.5 25.5 26.6 24.2 19.0
Ethnicity
Total Maori 6.9 9.4 13.3 19.7 24.0 26.5 22.4 12.5
Total Pacific 4.8 6.8 11.3 19.0 25.3 24.9 25.1 17.3
Total Indian 5.3 6.2 13.2 22.9 31.4 31.2 27.4 17.2
Total Chinese 3.4 3.4 6.3 13.5 23.6 32.2 29.9 23.5
Total MELAA/Others 4.9 6.0 9.0 18.1 26.0 32.8 28.1 15.4
Sole European 7.5 9.3 11.5 16.5 25.2 33.3 31.7 21.4

GP = general practice; NZDep2013 = New Zealand Index of Deprivation 2013; MELAA = Middle Eastern, Latin American and African.
*For example, there were 22,298 females aged 18-24 years, of whom 1,462 (6.6%) had multimorbidity identified from GP data alone.
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Appendix Table 3: Cohen’s kappa statistic for assessing concordance between hospital records and GP electronic

records across 61 long-term conditions.

M3 index condition Kappa score Kappa interpretation
AIDS 0.683 Substantial
Myocardial infarction 0.576 Moderate
Lymphomas and leukaemias 0.559 Moderate
Cardiac disease, other 0.551 Moderate
Cerebrovascular disease 0.545 Moderate
Pulmonary circulation disorder 0.501 Moderate
Breast cancer 0.466 Moderate
Cardiac arrhythmia 0.448 Moderate
Mental retardation 0.436 Moderate
Epilepsy 0.426 Moderate
Colorectal cancer 0.423 Moderate
Congestive heart failure 0.421 Moderate
Prostate cancer 0.412 Moderate
Hepatitis, chronic viral 0.392 Fair
Cardiac valve 0.387 Fair
Dementia 0.386 Fair
Aortic and other aneurysms 0.366 Fair
Gynaecological cancers 0.345 Fair
Peripheral vascular 0.344 Fair
Upper gastrointestinal cancer 0.335 Fair
Chronic renal 0.323 Fair
Pancreatitis 0.321 Fair
Connective tissue 0.320 Fair
Intestinal disorder 0.299 Fair
Immune system disorder 0.298 Fair

Lung cancer 0.288 Fair
Tuberculosis 0.280 Fair
Angina 0.278 Fair
Major psychiatric disorder 0.271 Fair
Other cancers 0.258 Fair
Malignant melanoma 0.241 Fair
Muscular peripheral nerve disease 0.229 Fair
Other neurological disorders 0.228 Fair
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Appendix Table 3 (continued): Cohen’s kappa statistic for assessing concordance between hospital records and GP
electronic records across 61 long-term conditions.

M3 index condition Kappa score Kappa interpretation
Diabetes complicated 0.224 Fair
Obesity 0.219 Fair
Alcohol abuse 0.218 Fair
Endocrine disorder 0.213 Fair
Sleep disorder 0.210 Fair
Drug abuse 0.186 Slight
Chronic pulmonary 0.183 Slight
Hypertension, uncomplicated 0.176 Slight
Paralysis 0.169 Slight
Gl ulcer, upper Gl 0.161 Slight
Diabetes uncomplicated 0.157 Slight
Liver disease moderate or severe 0.157 Slight
Eye problem long term 0.154 Slight
Anaemia deficiency 0.123 Slight
Bowel disease inflammatory 0.111 Slight
Urinary tract problem chronic 0.110 Slight
Inner ear disorder 0.102 Slight
Coagulopathy and other blood 0.094 Slight
Infection, chronic NOS 0.093 Slight
Anxiety and behavioural disorder 0.085 Slight
Metastatic cancer 0.077 Slight
Metabolic disorder 0.074 Slight
Joint spinal disorder 0.070 Slight
Osteoporosis, uncomplicated 0.046 Slight
Venous insufficiency 0.041 Slight
Mental and behavioural disorder 0.027 Slight
Malnutrition nutritional 0.027 Slight
Bone disorders 0.021 Slight

GP = general practice; Gl = gastrointestinal; NOS = not otherwise specified.
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