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  Abstract
  BackgroundLow rates of suicide in older men and high rates in young women have been reported in the South Asian diaspora worldwide. Calculating such suicide rates in the UK is difficult because ethnicity is not recorded on death certificates.

AimsTo calculate the South Asian origin population suicide rates and to assess changes over time using new technology.

MethodSuicide rates in England and Wales were calculated using the South Asian Name and Group Recognition Algorithm (SANGRA) computer software.

ResultsThe age-standardised suicide rate for men of South Asian origin was lower than other men in England and Wales, and the rate for women of South Asian origin was marginally raised. In aggregated data for 1999–2003 the age-specific suicide rate in young women of South Asian origin was lower than that for women in England and Wales. The suicide rate in those over 65 years was double that of England and Wales.

ConclusionsOlder, rather than younger, women of South Asian origin seem to be an at-risk group. Further research should investigate the reasons for these changes and whether these patterns are true for all South Asian origin groups.
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 Low rates of suicide in older men of the South Asian diaspora and high rates in young women have been reported across the world.
Reference Patel and Gaw1
 Concern about suicide rates in women of South Asian origin in England and Wales has led to consideration of the need for specific suicide prevention initiatives.
Reference Raleigh, Bulusu and Balarajan2–7
 Prevention strategies require accurate contemporary information. The calculation of South Asian suicide rates has been hampered by the fact that place of birth, not ethnic group, is recorded on UK death certificates. Using place of birth as a proxy for ethnicity can lead to misclassification, especially as 50% of people of South Asian origin in England and Wales were born in the UK.
8,9
 A technological advance may help to bridge this impasse. Reliable software has been launched which identifies people of South Asian origin from databases by using their names.
Reference Nanchahal, Mangtani, Alston and dos Santos Silva10
 We used this software to calculate the rates of suicide in people of South Asian origin in England and Wales between 1993 and 2003, and to investigate whether there had been any changes over time.




 Method


 Name recognition software

 The South Asian Name and Group Recognition Algorithm (SANGRA) identifies South Asian individuals in data-sets by matching their names to the names in its directory.
Reference Nanchahal, Mangtani, Alston and dos Santos Silva10
 SANGRA has been validated using health-related electronic data containing names and self-assigned ethnicity, and has been used in a number of other epidemiological studies.
Reference Nanchahal, Mangtani, Alston and dos Santos Silva10–Reference Feltbower, Bodansky, McKinney, Houghton, Stephenson and Haigh12
 Its reported sensitivity is 89–96% and specificity 94–98% for self-assigned ethnicity census categories ‘Asian Bangladeshi’, ‘Asian Indian’ or ‘Asian Pakistani’.
Reference Nanchahal, Mangtani, Alston and dos Santos Silva10






 Suicide data

 We obtained data from the Office for National Statistics on all deaths in England and Wales between 1993 and 2003 that received a verdict of suicide or an open verdict at coroner's inquest. This was the period for which electronic data were available. Specifically, ICD–9 codes E950–959 and open verdicts E980–989 (excluding pending verdicts E988.8) and ICD–10 X60–84, Y10–34 (excluding Y33.9)
13,14






 Population data

 Population data for England and Wales from the 1991 and 2001 censuses were provided by the Office for National Statistics. For this analysis, the South Asian origin population included those who assigned themselves to 1991 census categories ‘Asian: Bangladeshi, Indian, Pakistani’ and 2001 census categories ‘Asian or Asian British: Bangladeshi, Indian, Pakistani’. In the 2001 census another ethnicity variable – ‘Mixed Asian and White’ – was added. People who assigned themselves to this group were included in the analysis because they could be identified by SANGRA if any of their names were of South Asian origin. The ‘Other Asian’ group was not included because the majority of this group are of Middle Eastern or Sri Lankan origin.

 The denominators for different age groups and for the years 1993–2003 inclusive were estimated using data from the 1991 and 2001 census. Population projections were derived by taking the difference between the number of people in the 1991 and 2001 census in each ethnic group, and adding a tenth of this difference to the population size in each category in each year starting from 1992 and progressing to 2003.




 Analysis

 Suicide rates per 100 000 person-years were calculated for the whole study period 1993–2003 and for the two periods 1993–1998 and 1999–2003. We analysed these two groups of years because there would have been low numbers of suicides and unstable estimates if gender and age-group comparisons were made on a year-by-year basis. Age-standardised suicide rates were calculated for the South Asian origin population and for both populations of the two periods. The direct standardisation method was used. The population structure used for age standardisation was the sum of the yearly population for England and Wales from 1993 to 2003. Age- and gender-specific mortality rates were calculated for 10-year age bands starting at age 15 years for the whole period under study and for two periods 1993–1998 and 1999–2003.

 A sensitivity analysis was conducted using published SANGRA sensitivity data.
Reference Nanchahal, Mangtani, Alston and dos Santos Silva10
 SANGRA has a sensitivity of 89–96% (i.e. the range of false negatives is 4–11%). We took the worst-case scenario and re-ran the analyses with the South Asian origin numerators inflated by 11%.






 Results

 There were 54 745 suicides in England and Wales between 1993–2003 inclusive.

 A total of 1438 suicides were assigned to the South Asian origin group by SANGRA: 1012 male and 426 female.


 Suicide rates using aggregated data for 1993–2003

 The suicide mortality rate for men in England and Wales was 18.68 per 100 000 person-years and the age-standardised rate for men of South Asian origin was 13.36. The age-standardised mortality rate for women of South Asian origin was marginally higher than the rate of England and Wales: 6.25 and 5.79 respectively.




 Changes in suicide rates between 1993–1998 and 1999–2003

 Aggregated age-standardised and age-specific suicide rates for 1993–1998 and 1999–2003 are shown in Table 1 and Table 2.



Table 1
Age-specific suicide rates per 100 000 person-years for 1993–1998 and 1999–2003
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		1993–1998		1999–2003	
	Age range, years	England & Wales	South Asian	England & Wales	South Asian
	Male				
	   15–24	15.84	14.19	12.45	6.77
	   25–34	25.98	16.03	23.25	15.99
	   35–44	20.74	16.61	21	14.89
	   45–54	20.24	10.63	18.97	13.69
	   55–64	14.96	13.37	14.89	12.02
	   65–74	13.57	10.13	12.41	8.16
	   over 75	20.09	23.28	17.32	12.85
	Female				
	   15–24	3.45	5.89	3.37	2.67
	   25–34	5.65	7.89	5.36	5.34
	   35–44	6.21	7.4	6.11	3.95
	   45–54	6.86	5.65	6.47	4.56
	   55–64	5.98	4.17	5.8	4.85
	   65–74	6.67	8.87	5.29	12.51
	   over 75	7.88	8.81	6.5	10.89






Table 2
Age-standardised suicide rates per 100 000 person-years for 1993–1998 and 1999–2003
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		1993–1998		1998–2003	
		England & Wales	South Asian	England & Wales	South Asian
	Male all ages	19.29	14.50	17.77	12.38
	Female all ages	6.01	6.91	5.54	5.95




 Age-standardised suicide rates for men of South Asian origin were lower than the rate for England and Wales for both the 1993–1998 and 1999–2003 groups. In both groups the suicide rates were lower in 1999–2003 than in 1993–1998.

 Age-specific suicide rates in men of South Asian origin were lower than those for England and Wales for all but one of the age groups in 1993–1998 and in all age groups in 1999–2003.

 Age-standardised suicide rates in women of South Asian origin were slightly higher than those of England and Wales for both the 1993–1998 and 1999–2003 groups. However, the difference was smaller in 1999–2003 than in 1993–1998. In both groups the standardised suicide rates were lower in 1999–2003 than in 1993–1998.

 The elevated age-standardised suicide rate for women of South Asian origin in 1993–1998 was mainly due to high relative rates in the under-45 age groups, though there were also high relative rates in groups aged over 65 years. However, the elevated age-standardised suicide rate for women of South Asian origin in 1999–2003 was due to high relative rates only in those over 65. The suicide rate was not elevated for young women of South Asian origin in the 1999–2003 data-set. The age-specific suicide rates were lower in 1999–2003 than in 1993–998 for all age groups of women of South Asian origin under 55 but were higher for all age groups 55 and over.




 Sensitivity analyses

 We recalculated the suicide rates allowing for a worst-case scenario of 11% misclassification, which is the lowest published sensitivity for SANGRA. We inflated the South Asian origin suicide numerators in analyses by 11%. This did not change the findings overall. The differences between age-standardised rates in men of South Asian origin and those of men in England and Wales diminished, and the difference between women of South Asian origin and women in England and Wales increased slightly. The results of comparative analyses for 1993–1998 and 1999–2003 were essentially unchanged.






 Discussion

 Our main findings are that men of South Asian origin in England and Wales have a relatively low age-standardised suicide rate and women of South Asian origin have marginally raised suicide rates. The suicide rates for people of South Asian origin in England and Wales decreased between 1993–1998 and 1999–2003 but for older women the rates increased. In the 1999–2003 data-set, young women of South Asian origin were not at increased risk of suicide.

 The results of this study are similar to those of previous research with regard to men of South Asian origin, but are different for women of South Asian origin.
Reference Raleigh, Bulusu and Balarajan2–Reference Raleigh5,Reference Feltbower, Bodansky, McKinney, Houghton, Stephenson and Haigh12




 Younger women

 Studies using place of birth as a proxy variable have reported high standardised mortality ratios for younger (<35 year old) women of South Asian origin.
Reference Raleigh and Balarajan3,Reference Raleigh5
 A study using manual name recognition agreed, and identified an 81% increased suicide rate in women of South Asian origin aged 15–24 years compared with similarly aged women in England and Wales.
Reference Raleigh, Bulusu and Balarajan2
 A local study which perused coroners' records to determine ethnic group confirmed a near doubling in the risk of suicide in women of South Asian origin under 45 years compared with a White comparison group.
Reference Neeleman, Mak and Wessely15



 We found only a modestly elevated suicide rate in women of South Asian origin under 35 years of age. Contrary to the previous literature, in more recent years young women of South Asian origin were not at increased risk of suicide. Our findings reflect a change in suicide rates between previous studies undertaken on data from 1970–1990 and our study using more recent data.

 There are a number of possible factors that could contribute to a fall in the suicide rate in young women of South Asian origin. These may include the changing demography of the South Asian population in the UK and changes in the amount of stress or the way it is managed in the South Asian population.




 Demographic change

 Our South Asian origin group is composed of people of Bangladeshi, Pakistani, Indian and mixed origins. Our findings could reflect differences in the composition of the South Asian origin population over time. The Pakistani and Bangladeshi origin populations are younger than the Indian population.
9
 Their proportion in the younger population at risk increased over the study period while the proportion of Indian South Asians decreased from 59% to 41%.

 Suicide is complex and a number of factors across a life-course influence risk.
Reference Gunnell and Lewis16
 Socio-economic and sociocultural factors as well as stress of migration, acculturation and clashes between traditional South Asian cultures and host cultures have been cited as possible risk factors.
Reference McKenzie, Serfaty and Crawford17
 These vary by group. For instance, poverty and unemployment levels are high in the Bangladeshi community, while educational attainment is high in those of Indian origin but lower than average in those of Pakistani and Bangladeshi origin.
18,19
 However, we need to be careful in assuming that standard risk factors for suicide act in the same way in different cultural groups. For instance, Raleigh et al found that the pattern of association between suicide and social class was different to that of the general population: 13.8% of suicides in women of South Asian origin occurred in social class 1 compared with 4.9% in the general population.
Reference Raleigh, Bulusu and Balarajan2



 Mental illness is a risk factor for suicide. The prevalence of all types of ICD–10 disorder is least common in the Bangladeshi group, despite their low socio-economic status. Depressive episodes and anxiety disorders are most common among Indian and Pakistani women.
Reference Weich, McManus, Sproston and Nazroo20



 Different religious groups also have different rates of suicide. The Pakistani and Bangladeshi groups are over 90% Muslim, a religion which generally prohibits suicide, while the Indian group is 75% Hindu or Sikh.
9



 Because of religious, socio-economic and sociocultural factors, different South Asian origin subgroups may have different risk factors for suicide. As the composition of the South Asian origin population varies so may the rates of suicide. We are unable with the data we have available to investigate which factors linked to the changing composition of the population of South Asian origin are important in the decrease in suicide rates in young women of South Asian origin.




 Older women

 All previous studies report rates of suicide for older women of South Asian origin that are similar to or lower than England and Wales, or White comparison groups.
Reference Raleigh, Bulusu and Balarajan2,Reference Raleigh and Balarajan4,Reference Raleigh5,Reference Neeleman, Mak and Wessely15
 Our study reports a marked increase in suicide rates particularly in people aged over 65 years.

 Older groups remain predominantly of Indian origin so changes are unlikely to reflect changes in the composition of the South Asian origin population. The long-term impact of social risk factors, migration and acculturation may be important but it may also be that bereavement and long-term illness are an issue. The life expectancy of men of South Asian origin is lower than that for England and Wales, leaving an increasing number of bereaved older women of South Asian origin. Older women of South Asian origin are also more likely to suffer from a limiting long-term illness.
Reference Evandrou, Soule, Babb, Evandrou, Balchin and Zealey21
 Both bereavement and long-term illness are known risk factors for depression and suicide.

 However, though it may be that the possible differential rate of suicide is due to known risk factors, it is perhaps useful to note that there is little evidence that these risk factors are cross-culturally applicable in the UK.




 Study limitations

 Major methodological considerations are the accuracy of the SANGRA program, the accuracy of the denominator and the inability of this study to comment on sub-groups within the South Asian population.


 Numerator problems

 It is unlikely that SANGRA's performance on the suicide data differed from its performance on other data-sets
Reference Nanchahal, Mangtani, Alston and dos Santos Silva10–Reference Feltbower, Bodansky, McKinney, Houghton, Stephenson and Haigh12
 However, it is possible that it is less specific or sensitive on more recent samples because of secular trends such as intermarriage or a preference for European names which would decrease the proportion of people of South Asian origin with traditional names. This could lead to under-ascertainment and a decreased suicide rate. Against this is the fact that SANGRA was validated using real data which would have reflected these problems and the fact that it uses all names to decide whether a respondent is of South Asian origin.
Reference Nanchahal, Mangtani, Alston and dos Santos Silva10






 Denominator problems

 The denominator population is a projection based on the 1991 and the 2001 census. The largest waves of migration of those of Indian, Pakistani and Bangladeshi origin were between the 1950s and 1980s.
9
 There have been low levels of primary immigration since then. We assumed a liner increase in population in line with Office for National Statistics' experimental population projections from 2001 to 2003.
22
 If the increase were not linear, this would lead to error.




 Fine-grained analyses of different ethnic groups

 SANGRA does not give information on place of origin of names and so we were unable to disaggregate the South Asian population. Given the diverse nature of the South Asian population we are aware of the need for more fine-tuned information.






 Implications

 We believe that this study offers the most accurate contemporary assessment of suicide rates in the South Asian population of England and Wales to date because it assesses the rate of the whole population of people with origins in South Asia rather than just those born in South Asia. The increasing suicide rate in older women of South Asian origin is a matter of concern that will need further research. This group could be a target for a prevention strategy. There is much research to be done on this subject. Investigation of sociocultural factors involved in the changing suicide rates could offer useful information on which to base strategies to decrease the rates of suicide found in other South Asian origin populations around the world. Further research could investigate whether there are changes in all South Asian origin groups or whether specific sub-populations have different risks.
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 Table 1 Age-specific suicide rates per 100 000 person-years for 1993–1998 and 1999–2003
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 Table 2 Age-standardised suicide rates per 100 000 person-years for 1993–1998 and 1999–2003
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Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe
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