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Summary Cancer incidence among English south Asians (residents in England with ethnic origins in India, Pakistan or Bangladesh) is
described and compared with non-south Asian and Indian subcontinent rates. The setting for the study was areas covered by Thames, Trent,
West Midlands and Yorkshire cancer registries. The study identified 356 555 cases of incident cancer (ICD9:140–208) registered between
1990 and 1992, including 3845 classified as English south Asian. The main outcome measures were age specific and directly standardized
incidence rates for all cancer sites (ICD9:140–208). English south Asian incidence rates for all sites combined were significantly lower than
non-south Asian rates but higher than Indian subcontinent rates. English south Asian rates were substantially higher than Indian subcontinent
rates for a number of common sites including lung cancer in males, breast cancer in females and lymphoma in both sexes. English south
Asian rates for childhood and early adult cancer (0–29 years) were similar or higher than non-south Asian rates. English south Asian rates
were significantly higher than non-south Asian rates for Hodgkin’s disease in males, cancer of the tongue, mouth, oesophagus, thyroid gland
and myeloid leukaemia in females, and cancer of the hypopharynx, liver and gall bladder in both sexes. The results are consistent with a
transition from the lower cancer risk of the country of ethnic origin to that of the country of residence. They suggest that detrimental changes
in lifestyle and other exposures have occurred in the migrant south Asian population.
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646 H Winter et al

Table 1 Age-standardized incidence rates (males) per 100 000 person–years (1990–92)

English registries Indian
South Asian Non-south Asian registry

ICD9 Site n Rate 95% CI n Rate 95% CI rangea

140 Lip 0 135 0.2 0.1–0.3 0.0–0.6
141 Tongue 23 1.7 0.9–2.5 635 1.1 1.0–1.3 3.4–14.0
142 Salivary glands 9 0.8 0.2–1.4 289 0.5 0.4–0.6 0.3–0.7
143–5 Mouth 26 1.9 1.0–2.7 838 1.5 1.4–1.7 4.4–6.9
146 Oropharynx 5 0.5 0.0–1.0 414 0.8 0.6–0.9 1.7–6.2
147 Nasopharynx 9 0.5 0.1–0.8 187 0.4 0.3–0.5 0.5–0.7
148 Hypopharynx 21 2.0 1.0–3.0 331 0.6 0.4–0.7 5.3–10.8
149 Other mouth/pharynx 5 0.4 0.0–0.9 169 0.3 0.2–0.4 0.6–2.2
150 Oesophagus 39 3.3 2.1–4.5 4878 7.7 7.5–8.0 7.6–11.4
151 Stomach 70 5.6 4.2–7.1 9622 14.4 14.1–14.8 2.1–15.1
152 Small intestine 4 0.3 0.0–0.6 325 0.5 0.4–0.6 0.2–0.3
153 Colon 88 7.4 5.7–9.1 12 191 18.6 18.2–19.0 1.5–3.2
154 Rectum 65 4.9 3.6–6.2 9038 14.2 13.9–14.6 2.4–4.6
155 Liver 85 6.2 4.7–7.7 1219 2.0 1.8–2.2 1.7–3.4
156 Gall bladder 26 2.2 1.2–3.2 845 1.3 1.1–1.4 0.4–1.0
157 Pancreas 47 4.4 3.0–5.8 4733 7.3 7.1–7.6 0.7–2.5
158 Peritoneum 9 0.5 0.1–0.9 185 0.3 0.2–0.4 0.3–0.7
160 Nasal cavities 6 0.5 0.0–0.9 341 0.6 0.5–0.7 0.6–1.0
161 Larynx 48 3.9 2.6–5.1 2386 4.0 3.8–4.2 4.3–10.2
162 Trachea/bronchus/lung 344 30.1 26.7–33.5 38 249 58.1 57.5–58.8 8.5–14.0
163 Pleura 10 0.8 0.2–1.3 1168 2.0 1.8–2.2 0.1–0.8
164 Thymus/heart/mediastinum 4 0.3 0.0–0.6 153 0.3 0.2–0.4 0.1–0.2
170 Bone 21 1.1 0.6–1.6 344 0.8 0.7–0.9 0.7–1.2
171 Connective/soft tissue 33 2.1 1.3–3.0 903 1.8 1.6–1.9 0.9–2.4
172 Melanoma of skin 7 0.6 0.1–1.1 2096 4.0 3.8–4.2 0.2–0.4
173 Non-melanoma skin 26 2.0 1.1–2.9 15 772 25.0 24.6–25.5 1.2–1.9
175 Male breast 3 0.2 0.0–0.6 321 0.5 0.4–0.6 0.2–0.5
185 Prostate 159 16.7 13.9–19.4 21 447 29.0 28.6–29.5 2.1–6.9
186 Testis 28 1.7 0.9–2.5 1990 4.4 4.2–4.7 0.6–1.0
187 Penis, other male genital 5 0.5 0.0–1.1 513 0.9 0.7–1.0 1.7–2.8
188 Bladder 102 8.4 6.6–10.2 12 614 19.2 18.8–19.6 1.8–3.6
189 Kidney 49 3.3 2.3–4.4 4032 6.9 6.6–7.2 1.1–1.4
190 Eye 9 0.6 0.1–1.0 323 0.7 0.5–0.8 0.1–0.6
191–2 Brain/nervous system 95 5.5 4.3–6.8 2981 6.2 5.9–6.5 1.3–2.4
193 Thyroid gland 13 0.8 0.3–1.3 333 0.6 0.5–0.7 0.5–0.9
194 Other endocrine glands 10 0.6 0.2–1.0 271 0.7 0.5–0.8 0.1–1.6
200–3 Lymphoma 246 16.8 14.5–19.1 8335 15.0 14.6–15.4 4.8–5.7
201 Hodgkin’s disease 64 3.5 2.5–4.4 1028 2.4 2.1–2.5 1.2–1.6
200/2 Non-Hodgkin’s lymphoma 143 9.9 8.1–11.7 5305 9.5 9.2–9.8 2.6–3.7
203 Multiple myeloma 39 3.4 2.2–4.6 2002 3.1 2.9–3.3 0.7–0.9
204–8 Leukaemia 106 6.9 5.4–8.4 4045 7.4 7.1–7.7 2.7–4.0
204 Lymphoid leukaemia 55 3.3 2.3–4.3 1851 3.7 3.5–4.0 1.0–1.6
205 Myeloid leukaemia 50 3.5 2.4–4.7 1951 3.3 3.1–3.5 1.1–1.8
206–8 Other leukaemia 1 0.1 0.0–0.3 243 0.4 0.3–0.5 0.3–0.7

Primary site uncertainb 103 8.7 6.8–10.6 10 414 15.9 15.5–16.3 6.0–25.2
All sites, excluding 173 1932 152.8 145.3–160.2 159 293 250.9 249.5–252.2 93.9–140.7

n represents number of cases. aIndian rates are based on 1983–87 data. bPrimary site uncertain includes the following ICD9 codes: 159,
165, 195–199.
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Table 2 Age-standardized incidence rates (females) per 100 000 person–years (1990–92)

English registries Indian
South Asian Non-south Asian registry

ICD9 Site n Rate 95% CI n Rate 95% CI rangea

140 Lip 0 53 0.1 0.0–0.1 0.1–0.5
141 Tongue 25 1.9 1.1–2.8 407 0.5 0.4–0.6 1.1–2.5
142 Salivary glands 6 0.4 0.0–0.9 266 0.4 0.3–0.5 0.4–0.5
143–5 Mouth 29 2.8 1.7–3.9 509 0.7 0.6–0.8 3.7–9.6
146 Oropharynx 5 0.4 0.0–0.9 154 0.2 0.1–0.3 0.3–1.1
147 Nasopharynx 2 0.1 0.0–0.3 102 0.2 0.1–0.3 0.2–0.4
148 Hypopharynx 7 0.5 0.1–1.0 194 0.3 0.2–0.4 1.2–2.2
149 Other mouth/pharynx 2 0.2 0.0–0.5 86 0.1 0.0–0.2 0.3–0.7
150 Oesophagus 47 4.6 3.1–6.0 3342 3.3 3.2–3.5 5.6–8.8
151 Stomach 40 4.1 2.7–5.4 5968 5.6 5.4–5.8 1.5–6.7
152 Small intestine 3 0.2 0.0–0.6 279 0.3 0.2–0.4 0.1–0.3
153 Colon 49 4.2 2.9–5.5 14 188 14.9 14.5–15.2 1.0–2.6
154 Rectum 33 3.0 1.8–4.1 6876 7.7 7.4–7.9 1.9–2.7
155 Liver 24 2.4 1.3–3.4 763 0.9 0.8–1.0 0.8–1.9
156 Gall bladder 39 3.7 2.4–4.9 1074 1.1 1.0–1.3 0.5–1.7
157 Pancreas 36 3.7 2.4–5.0 4958 5.1 4.9–5.3 0.2–1.5
158 Peritoneum 4 0.2 0.0–0.4 184 0.3 0.2–0.4 0.3–0.5
160 Nasal cavities 2 0.2 0.0–0.5 253 0.3 0.2–0.4 0.4–0.9
161 Larynx 8 0.8 0.2–1.3 542 0.7 0.6–0.9 0.6–1.6
162 Trachea/bronchus/lung 68 6.9 5.2–8.7 17 835 21.6 21.1–22.0 1.4–3.0
163 Pleura 2 0.2 0.0–0.5 309 0.4 0.3–0.5 0.1–0.6
164 Thymus/heart/mediastinum 3 0.2 0.0–0.5 108 0.2 0.1–0.3 0.0–0.1
170 Bone 11 0.6 0.2–1.1 281 0.6 0.5–0.8 0.6–1.0
171 Connective/soft tissue 26 1.6 0.9–2.3 770 1.3 1.1–1.4 0.7–1.2
172 Melanoma of skin 8 0.6 0.1–1.1 3171 5.4 5.1–5.6 0.2–0.4
173 Non-melanoma skin 29 2.5 1.5–3.5 14 879 17.7 17.3–18.0 1.1–1.7
174 Female breast 631 46.6 42.7–50.5 46 108 72.9 72.1–73.7 18.2–24.6
179 Uterus, part unspecified 10 0.8 0.2–1.3 455 0.7 0.5–0.8 0.4–1.3
180 Cervix 107 8.0 6.3–9.6 5548 10.2 9.9–10.5 19.3–47.2
181 Placenta 1 <0.1 0.0–0.2 7 <0.1 0.0–0.1 0.2–0.3
182 Body of uterus 76 6.6 5.0–8.2 5855 8.4 8.1–8.7 1.6–2.3
183 Ovary 104 8.0 6.3–9.7 8061 12.2 11.9–12.6 4.0–6.5
184 Other female genital 11 1.2 0.4–1.9 1570 1.7 1.5–1.8 1.3–2.2
188 Bladder 22 1.9 1.0–2.7 4936 5.2 5.0–5.4 0.5–0.9
189 Kidney 29 2.6 1.5–3.7 2420 3.3 3.1–3.5 0.6–0.9
190 Eye 1 0.1 0.0–0.3 351 0.6 0.5–0.7 0.1–0.4
191–2 Brain/nervous system 46 3.0 2.0–3.9 2161 4.2 4.0–4.5 0.7–1.7
193 Thyroid gland 42 3.0 1.9–4.0 980 1.6 1.5–1.8 1.3–2.8
194 Other endocrine glands 2 0.1 0.0–0.3 247 0.5 0.4–0.7 0.0–0.1
200–3 Lymphoma 107 8.9 7.0–10.8 7077 9.8 9.5–10.1 2.3–3.8
201 Hodgkin’s disease 23 1.4 0.7–2.0 724 1.6 1.4–1.8 0.5–0.7
200/2 Non-Hodgkin’s lymphoma 64 5.6 4.1–7.1 4470 6.1 5.8–6.4 1.2–2.3
203 Multiple myeloma 20 1.9 1.0–2.9 1883 2.1 1.9–2.3 0.4–0.9
204–8 Leukaemia 84 5.6 4.3–7.0 3188 4.6 4.3–4.8 1.9–2.8
204 Lymphoid leukaemia 32 2.1 1.3–2.9 1308 2.0 1.8–2.2 0.5–1.0
205 Myeloid leukaemia 50 3.4 2.3–4.5 1683 2.3 2.2–2.5 1.0–1.5
206–8 Other leukaemia 2 0.2 0.0–0.4 197 0.2 0.1–0.3 0.3–0.4

Primary site uncertainb 106 10.2 8.1–12.3 11 130 11.5 11.2–11.8 3.6–14.7
All sites, excluding 173 1858 149.9 142.6–157.3 16 2766 219.6 218.3–220.9 108.9–127.2

n represents number of cases. aIndian rates are based on 1983–87 data. bPrimary site uncertain includes the following ICD9 codes:
159,165,195–199.
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Table 3 Cancer sitesa ranked by percentage of total south Asian cases
(males)

South Percentage of cases Non-
Asian South Non- south Asian
rank Site Asian South Asian rank

1 Lung 17.8 24.0 1
2 Lymphoma 12.7 5.2 6
3 Prostate 8.2 13.5 2
4 Colorectal 7.9 13.3 3
5 Leukaemia 5.5 2.5 9
6 Bladder 5.3 7.9 4
7 Lip, oral cavity, pharynx 5.1 1.9 11
8 Brain/nervous system 4.9 1.9 12
9 Liver 4.4 0.8 16

10 Stomach 3.6 6.0 5

aICD9: 140–208, excluding 173.

Table 4 Cancer sitesa ranked by percentage of total south Asian cases
(females)

South Percentage of cases Non-
Asian South Non- south Asian
rank Site Asian South Asian rank

1 Breast 34.0 28.3 1
2 Cervix 5.8 3.4 8
2= Lymphoma 5.8 4.4 5
4 Ovary 5.6 5.0 4
5 Leukaemia 4.5 2.0 12
6 Colorectal 4.4 12.9 2
7 Lip, oral cavity, pharynx 4.1 1.1 16
7= Body of uterus 4.1 3.6 7
9 Lung 3.7 11.0 3

10 Oesophagus 2.5 2.1 11

aICD9: 140–208, excluding 173.

Table 5 Age-specific rates per 100 000 person–years (1990–92) for the ten most common English south Asian sitesa (males)

Age group

Ethnic 0–14 15–29 30–49 50–74 75+

Site group n Rate n Rate n Rate n Rate n Rate

Lung South Asian 0 0.0 0 0.0 26 5.2 272 101.4 46 315.9
Non-south Asian 1 <0.1 21 0.2 1135 10.4 23 567 256.2 13 525 697.0

Lymphoma South Asian 23 3.7 31 6.2 58 11.6 119 44.4 15 103.0
Non-south Asian 128 1.7 571 6.1 1368 12.5 4159 45.2 2109 108.7

Prostate South Asian 0 0.0 0 0.0 1 0.2 105 39.1 53 364.0
Non-south Asian 2 <0.1 3 <0.1 70 0.6 9837 106.9 11 535 594.4

Colorectal South Asian 0 0.0 7 1.4 27 5.4 103 38.4 16 109.9
Non-south Asian 1 <0.1 38 0.4 1065 9.7 12 313 133.8 7812 402.6

Leukaemia South Asian 36 5.8 11 2.2 16 3.2 38 14.2 5 34.3
Non-south Asian 326 4.4 200 2.1 378 3.5 1792 19.5 1349 69.5

Bladder South Asian 0 0.0 3 0.6 14 2.8 69 25.7 16 109.9
Non-south Asian 2 <0.1 18 0.2 500 4.6 7195 78.2 4899 252.5

Lip/oral cavity/ South Asian 1 0.2 3 0.6 25 5.0 56 20.9 13 89.3
pharynx Non-south Asian 12 0.2 46 0.5 425 3.9 1903 20.7 612 31.5

Brain/nervous South Asian 19 3.1 11 2.2 30 6.0 35 13.1 0 0.0
system Non-south Asian 178 2.4 227 2.4 599 5.5 1698 18.5 279 14.4

Liver South Asian 2 0.3 3 0.6 9 1.8 64 23.9 7 48.1
Non-south Asian 12 0.2 14 0.2 87 0.8 760 8.3 346 17.8

Stomach South Asian 0 0.0 4 0.8 18 3.6 39 14.5 9 61.8
Non-south Asian 1 <0.1 18 0.2 332 3.0 5424 59.0 3847 198.2

All sites South Asian 114 18.4 111 22.3 296 59.0 1182 440.6 229 1572.7
excluding 173 Non-south Asian 944 12.7 2332 25.0 10 022 91.6 88 777 965.0 57 218 2948.5

aICD9: 140–208, excluding 173.
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Table 6 Age-specific rates per 100 000 person–years (1990–92) for the ten most common English south Asian sitesa (females)

Age group

Ethnic 0–14 15–29 30–49 50–74 75+

Site group n Rate n Rate n Rate n Rate n Rate

Breast South Asian 0 0.0 19 3.9 262 51.5 333 159.9 17 101.3
Non-south Asian 2 <0.1 271 3.0 8913 82.4 25 925 256.2 10 997 289.7

Cervix South Asian 0 0.0 3 0.6 45 8.9 56 26.9 3 17.9
Non-south Asian 0 0.0 412 4.6 2359 21.8 2042 20.2 735 19.4

Lymphoma South Asian 4 0.7 20 4.1 20 3.9 55 26.4 8 47.7
Non-south Asian 57 0.8 409 4.6 783 7.2 3279 32.4 2549 67.1

Ovary South Asian 3 0.5 5 1.0 31 6.1 58 27.9 7 41.7
Non-south Asian 12 0.2 155 1.7 1129 10.4 4767 47.1 1998 52.6

Leukaemia South Asian 28 4.8 12 2.5 16 3.2 23 11.1 5 29.8
Non-south Asian 236 3.4 142 1.6 264 2.4 1145 11.3 1401 36.9

Colorectal South Asian 0 0.0 1 0.2 23 4.6 49 23.5 9 53.6
Non-south Asian 0 0.0 30 0.3 951 8.8 9484 93.7 10 599 279.2

Lip/oral cavity/ South Asian 1 0.2 2 0.4 27 5.3 40 19.2 6 35.7
pharynx Non-south Asian 14 0.2 34 0.4 197 1.8 935 9.2 591 15.6

Body of uterus South Asian 0 0.0 2 0.4 17 3.3 53 25.5 4 23.8
Non-south Asian 0 0.0 18 0.2 444 4.1 3765 37.2 1628 42.9

Lung South Asian 0 0.0 0 0.0 7 1.4 49 23.5 12 71.5
Non-south Asian 0 0.0 11 0.1 701 6.5 10 632 105.1 6491 171.0

Oesophagus South Asian 0 0.0 2 0.4 2 0.4 34 16.3 9 53.6
Non-south Asian 0 0.0 3 <0.1 82 0.8 1416 14.0 1841 48.5

All sites South Asian 66 11.2 104 21.2 543 106.8 996 478.4 149 887.7
excluding 173 Non-south Asian 727 10.3 2339 26.3 19 398 179.3 82 046 810.8 58 256 1534.5

aICD9: 140–208, excluding 173.
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Table 7 Observed and expected number of south Asian cases by cancer site

South Asian males South Asian females

ICD9 Site Obs. Exp. % O/E Obs. Exp. % O/E

140 Lip 0 2.7 0 0 0.7 0
141 Tongue 23 16.1 143 25^^^ 6.9 360
142 Salivary glands 9 6.5 139 6 5.0 119
143–5 Mouth 26 21.1 123 29^^^ 8.3 349
146 Oropharynx 5 10.5 48 5 3.0 168
147 Nasopharynx 9 6.6 136 2 2.7 73
148 Hypopharynx 21^^^ 7.4 283 7^ 3.1 226
149 Other mouth/pharynx 5 3.7 136 2 1.1 177
150 Oesophagus 39*** 88.9 44 47^ 32.9 143
151 Stomach 70*** 156.8 45 40* 55.2 72
152 Small intestine 4 6.9 58 3 3.9 76
153 Colon 88*** 208.7 42 49*** 148.7 33
154 Rectum 65*** 165.5 39 33*** 79.1 42
155 Liver 85^^^ 26.9 316 24^^^ 10.6 226
156 Gall bladder 26^^ 14.7 177 39^^^ 12.0 326
157 Pancreas 47*** 83.5 56 36 49.5 73
158 Peritoneum 9 5.3 169 4 3.4 118
160 Nasal cavities 6 7.9 76 2 3.7 54
161 Larynx 48 49.9 96 8 8.0 100
162 Trachea/bronchus/lung 344*** 637.7 54 68*** 213.2 32
163 Pleura 10** 25.6 39 2 4.5 45
164 Thymus/heart/mediastinum 4 4.9 82 3 2.4 127
170 Bone 21 14.8 142 11 11.4 96
171 Connective/soft tissue 33 27.9 118 26 19.6 133
172 Melanoma of skin 7*** 60.9 12 8*** 81.2 10
173 Non-melanoma skin 26*** 293.5 9 29*** 201.3 14
174 Female breast 631*** 945.4 67
175 Male breast 3 6.0 50
179 Uterus, part unspecified 10 8.7 115
180 Cervix 107*** 171.8 62
181 Placenta 1 0.4 286
182 Body of uterus 76* 96.0 79
183 Ovary 104*** 151.3 69
184 Other female genital 11 18.4 60
185 Prostate 159*** 268.8 59
186 Testis 28*** 88.4 32
187 Penis, other male genital 5 10.8 47
188 Bladder 102*** 211.0 48 22*** 51.9 42
189 Kidney 49*** 87.8 56 29 37.7 77
190 Eye 9 10.4 86 1* 8.2 12
191–2 Brain/nervous system 95 99.8 95 46* 63.8 72
193 Thyroid gland 13 10.0 130 42^^ 26.4 159
194 Other endocrine gland 10 11.4 88 2* 8.3 24
200–3 Lymphoma 246 218.6 113 107 127.0 84
201 Hodgkin’s disease 64^^ 45.6 140 23 29.4 78
200/2 Non-Hodgkin’s lymphoma 143 136.5 105 64 76.1 84
203 Multiple myeloma 39 36.5 107 20 21.4 93
204–8 Leukaemia 106 104.9 101 84^ 63.9 131
204 Lymphoid leukaemia 55 54.2 102 32 29.0 110
205 Myeloid leukaemia 50 46.0 109 50^^ 32.4 155
206–8 Other leukaemia 1 4.7 21 2 2.5 80

Primary site uncertainb 103*** 178.9 58 106 117.8 90
All sites, excluding 173 1932*** 2967.8 65 1858*** 2667.2 70

^/*indicate higher/lower age-specific rates in south Asians compared with non-south Asians (see patients and methods) at the
following levels of statistical significance: ^/* (P <0.05), ^^/** (P < 0.01), ^^^/*** (P <0.001). %O/E is the ratio of observed to expected
number of cases. bincludes ICD9 codes 159,165,195–199.
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Figure 1 Age-specific incidence rates (males) per 100 000 person–years
(1990–92) for all sites (ICD9: 140–208), excluding non-melanoma skin
cancer (ICD9: 173)
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Figure 2 Age-specific incidence rates (females) per 100 000 person–years
(1990–92) for all sites (ICD9: 140–208), excluding non-melanoma skin
cancer (ICD9: 173)
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