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Abstract

Introduction

Objectives To compare patterns of admission to
hospital and prognosis in white and South Asian
patients newly admitted with heart failure, and to
evaluate the effect of personal characteristics and
comorbidity on outcome.
Design Historical cohort study.
Setting UK district health authority (population
960 000).
Participants 5789 consecutive patients newly
admitted with heart failure.
Main outcome measures Population admission rates,
incidence rates for first admission with heart failure,
survival, and readmission rates.
Results When compared with the white population,
South Asian patients had significantly higher age
adjusted admission rates (rate ratio 3.8 for men and
5.2 for women) and hospital incidence rates (2.2 and
2.9). Among 5789 incident cases of heart failure,
South Asian patients were younger and more often
male than white patients (70 (SD 0.6) v 78 (SD 0.1)
years and 56.5% (190/336) v 49.3% (2494/5057)).
South Asian patients were also more likely to have
previous myocardial infarction (10.1% (n = 34) v 5.5%
(n = 278)) or concomitant myocardial infarction
(18.8% (n = 63) v 10.7% (n = 539)) or diabetes (45.8%
(n = 154) v 16.2% (n = 817), all P < 0.001). A trend was
shown to longer unadjusted survival for both sexes
among South Asian patients. After adjustment for
covariables, South Asian patients had a significantly
lower risk of death (hazard ratio 0.82, 95% confidence
interval 0.68 to 0.99) and a similar probability of
death or readmission (0.96, 0.81 to 1.09) compared
with white patients.
Conclusions Population admission rates for heart
failure are higher among South Asian patients
than white patients in Leicestershire. At first
admission South Asian patients were younger and
more often had concomitant diabetes or acute
ischaemic heart disease than white patients. Despite
major differences in personal characteristics and risk
factors between white and South Asian patients,
outcome was similar, if not better, in South Asian
patients.

People of South Asian origin (Indian (subcontinent)
origin) comprise the largest ethnic minority group in
the United Kingdom—4.1% of the population in 2001.
The incidence of coronary heart disease is around 40%
higher among this group than among the indigenous
white population.1 2 Moreover, the onset of coronary
heart disease has been suggested to be earlier and
mortality higher in South Asian patients.2–4 Some studies have shown a similar prognosis in South Asian and
white patients after myocardial infarction.5 A high
prevalence of coronary heart disease in South Asian
people might be expected to result in a higher
prevalence of heart failure, a major sequela of
coronary heart disease.
Population studies and clinical trials of heart failure
have under-represented ethnic minority groups.6 7 In a
multiracial cohort admitted to hospital in Birmingham
in the early 1990s, Indo-Asian patients were younger
than white patients and had a higher prevalence of
coronary heart disease and hypertension.8 In the
United States, disease progression, mortality, and
response to treatment in heart failure are less
favourable for black patients.9 10 Thus it seems that outcomes from heart failure may differ with ethnicity.
Leicestershire has a population of around one million, with over twice the national average for people of
South Asian ethnic origin. We compared population
admission rates for heart failure and outcomes after
first admission for heart failure in South Asian and
white patients.
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Methods
Data on admissions for heart failure were obtained from
Leicestershire health information service. These data
comprise self reported coding for ethnicity, for which
local coverage is thorough. We defined an admission as
a recorded episode of inpatient care with a diagnosis of
heart failure (code I50; international classification of diseases, 10th revision) in primary or secondary position.
Our denominator was from 1991 census data for the
local ethnic population. Data were obtained for patients
aged 40 or over. Our principal measure was the ratio of
standardised admission rates (South Asian patients to
white patients) for men and women.
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Prognosis for South Asian and white patients newly
admitted to hospital with heart failure in the
United Kingdom: historical cohort study
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Results
Admission and incidence rates
From 1 April 1998 to 31 March 2001, 14 797 patients
were admitted with heart failure; heart failure was the
2

Personal characteristics of incident cohort
Between 1 April 1998 and 31 March 2001, 5789
patients were newly admitted with heart failure; 5057
(87.4%) of these were white patients and 336 (5.8%)
South Asian patients (table 1). Follow up ranged from
183 to 1279 days, a minimum of six months for those
alive at the end of the observation period. Ethnicity was
recorded as not given for 347 (5.9%) patients, but
personal characteristics suggested this group to be
predominantly white.
Patients in the South Asian cohort were on average
eight years younger than those in the white cohort. The
South Asian cohort also contained a higher proportion of men (190; 56.5%) than the white cohort
(2494; 49.3%). Less than 10% (519) of patients were
treated within a cardiological setting within seven days
before or after the index admission. No difference was
found between cohorts in this respect.
Comorbidity
Acute myocardial infarction, both before and concomitant with the first admission for heart failure, was more
prevalent in South Asian than white patients (before,
Ratio

Statistical analysis
We assessed the baseline characteristics of the cohorts
with the 2 test for difference in independent
proportions.11 Crude survival was estimated with the
Kaplan-Meier method, and Cox proportional hazards
modelling was used to investigate the influence of covariates on outcome. The strategy for selection of the
multivariate model was as published by Collett, with a
10% univariate significance level for inclusion of
variables.12 Potential modifiers of outcome included in
the multivariate analysis were age, sex, ethnicity and
social deprivation, and hospital comorbidity, such as
diabetes, hypertension, renal insufficiency, stroke, and
myocardial infarction.
We retrospectively estimated that, given the
proportion of 10% for South Asian people in
Leicestershire, an  of 0.05, a  of 0.1, and a 58%
survival rate at one year, the observed number of
deaths (n = 2746) in the two principal ethnic groups
should be large enough to detect at least a 20% difference in all cause mortality.
Our proxy measure of social deprivation was from
the index of multiple deprivation 2000 at electoral
ward level expressed in fifths (lowest fifth being most
deprived), matched using the domicile postcode of the
patient at admission. As a proxy of general comorbidity, we took the average hospital stay in each of the five
years before the index admission. From this same five
years we obtained information on conditions associated with heart failure, including acute myocardial infarction (code 410/I21), other coronary heart disease
(411-414/I20/I22-I25), other than coronary heart disease (415-429/I26-I52), hypertension (40/I1), heart
valve disease (39/I0), diabetes (250/E10-E14), stroke
(434,436/I60-I64), renal failure (584-586/N17-N19),
and atrial fibrillation or flutter (427.3/I48). Statistical
analyses were performed with SPSS, version 9.

primary diagnosis in 4838 (32.7%). Ethnicity could not
be established in 1776 (12.0%) patients.
White patients accounted for 90% (n = 11 547) of
all admissions and South Asian patients accounted for
8% (1037); 87% (3732) and 10% (435), respectively,
with heart failure in the first diagnostic position.
When South Asian patients were compared with
white patients of the same sex, the crude annual rates
for admission (heart failure in any position) per 10 000
population were higher for both South Asian men
(161 v 101) and South Asian women (144 v 93). Differences in crude incidence rates (first admission) were
less noticeable (56 v 44 for men and 43 v 41 for
women). The South Asian population in Leicestershire
is significantly younger that its white counterpart.
Figure 1 shows that age standardised admission and
incidence rates were higher for South Asian patients of
both sexes.

5
Men
Women
4

3

2

1

Admissions

Hospital incidence

Total No of cases:
South Asian
patients

549

488

190

146

White patients

5656

5888

2493

2564

Fig 1 Ratios of age standardised admission (heart failure in any
position) and incidence rates of first admission for heart failure for
South Asian and white patients (95% confidence intervals),
1998-2001
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We obtained data on all Leicestershire residents,
aged 40 or over, admitted with heart failure for the first
time between 1 April 1998 and 31 March 2001. To
counter the effect of migration we included only
patients resident in Leicestershire for up to five years
before the index admission, according to the family
health service register. First admissions were defined as
those where patients had no previous admission
related to heart failure in these five years as a
minimum. Ethnicity was that reported in the hospital
discharge data. Validation checks of the South Asian
cohort and a matched sample of white patients were
performed with patient names.
Mortality was identified through the Office for
National Statistics, and follow up hospital events were
obtained from Leicestershire Health Authority data.
Survival was measured from the date of first admission
to the date of death, of readmission, or the end of
follow up (30 September 2001). The main outcome
measures were death from any cause (all cause
survival) and all cause survival or emergency readmission for a cardiovascular event (event free survival).
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Variable

White patients (n=5057)

South Asian patients (n=336)

Other (n=49)

Not known (n=347)

78 (9.8); 42-107

70 (10.4); 42-97

75 (11.6); 41-96

78 (11.0); 42-99

Men

2494 (49)

190 (57)

23 (47)

169 (49)

Women

2563 (51)

146 (43)

26 (53)

178 (51)

Mean (SD) age (years); range

Deprivation*:
Q1-Q4

3114 (62)

51 (15)

17 (35)

218 (63)

Q5

1943 (38)

285 (85)

32 (65)

129 (37)

Comorbidity†:
None

1501 (29.7)

98 (29.2)

24 (49.0)

227 (65.4)

<7

2714 (53.7)

186 (55.4)

23 (46.9)

113 (32.6)

7-29

766 (15.1)

49 (14.6)

2 (4.1)

7 (2.0)

≥30

76 (1.5)

3 (9.0)

—

—

11

17

14

4

2623 (51.9)

123 (36.6)

18 (36.7)

210 (60.5)

Median follow up (months)
No of deaths (% of total)

*Index of multiple deprivation; Q1=least deprived, Q5=most deprived.
†Length of stay (days) per year, in five years before admission.

Table 2 Patterns of in-hospital comorbidity in five years before or concomitant with diagnosis of heart failure among white and south
Asian patients. Values are numbers (percentages) of patients (95% confidence intervals), unless stated otherwise
Comorbidity

White patients (n=5057)

South Asian patients (n=336)

P value*

Acute myocardial infarction:

769 (15.2, 14.2 to 16.2)

91 (27.1, 22.4 to 32.2)

<0.001

278 (5.5, 4.9 to 6.1)

34 (10.1, 6.9 to 13.3)

<0.001

539 (10.7, 9.8 to 11.5)

63 (18.8, 14.6 to 22.9)

<0.001

Before admission with heart failure†
Concomitant with heart failure
Other coronary heart disease‡

1264 (25.0, 23.8 to 26.2)

98 (29.2, 24.4 to 34.3)

0.1

Other heart disease§

3024 (59.8, 58.4 to 61.2)

147 (43.8, 38.4 to 49.2)

<0.001

Hypertension

1484 (29.3, 28.1 to 30.6)

147 (43.8, 38.4 to 49.2)

<0.001

Valve disease

250 (4.9, 4.4 to 5.6)

6 (1.8, 0.7 to 3.8)

0.01

817 (16.2, 15.2 to 17.2)

154 (45.8, 40.4 to 51.3)

<0.001
0.98

Diabetes
Stroke

393 (7.8, 7.0 to 8.5)

26 (7.7, 4.9 to 10.6)

Renal failure

756 (14.9, 14.0 to 15.9)

56 (16.7, 12.7 to 20.7)

0.39

Atrial fibrillation or flutter:

174 (434.5, 33.2 to 35.8)

46 (13.7, 10.0 to 17.4)

<0.001

Before admission with heart failure†

646 (12.8, 11.9 to 13.7)

15 (4.5, 2.3 to 6.7)

<0.001

Concomitant with heart failure

148 (729.4, 28.1 to 30.7)

37 (11.0, 7.7 to 14.4)

<0.001

*Derived with 2 statistic.
†Diagnosed in hospital at any time within five years before, and excluding, first admission with heart failure.
‡No acute myocardial infarction.
§No acute myocardial infarction or coronary heart disease.

10.1% v 5.5%; concomitant, 18.8% v 10.7%). Similarly,
diabetes mellitus and hypertension were more
commonly recorded among South Asian patients. In
contrast, white patients were more likely to have atrial
arrhythmias, both before or concomitant with the
admission for heart failure (table 2).
Survival
Over half of all patients (51.4%; 2974) died before the
end of follow up. Two thirds of all mortality (65.5%;
1948) was due to cardiovascular events. Crude survival
analysis gave all cause case fatality rates at 30 days and
one year of 21% and 42%, respectively, for the whole
cohort and a median survival of 21 months (95% confidence interval 20 to 22).
Unadjusted inhospital case fatality rates were lower
in South Asian patients than in white patients (13% v
19%). Estimates of survival at 30 days, one year, and two
years (both to death and to combined event) were consistently higher for South Asian patients (table 3). Univariate Cox regression showed a 38% lower risk of
death and a 17% lower risk of readmission or death
among South Asian patients.
Adjusted survival analysis
On multivariate analysis the risk of death remained
lower (18%) for South Asian patients whereas the risk
of readmission was similar to white patients (table 4).
Among the factors influencing outcome were age (44%
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increase in the risk of death per decade of life) and
comorbidity, particularly stroke and renal failure.
Adjusted outcomes were better for women. A diagnosis
Table 3 Unadjusted estimates of event free survival for white and South Asian men and
women for overall all cause survival and survival to death or readmission for any cause
or cardiovascular event. Values are percentages (95% confidence intervals)
Men

Women

White patients
(n=2494)

South Asian
patients (n=190)

White patients
(n=2563)

South Asian
patients (n=146)

30 days

85 (83 to 87)

85 (76 to 91)

87 (84 to 90)

91 (85 to 97)

1 year

70 (67 to 73)

72 (64 to 80)

68 (64 to 72)

79 (71 to 87)

2 years

63 (60 to 66)

66 (57 to 75)

59 (55 to 63)*

75 (65 to 85)*

Survival
Patients aged <75
Survival:

Survival to event (death or readmission):
30 days

81 (80 to 82)

82 (75 to 89)

84 (81 to 87)

88 (81 to 95)

1 year

51 (48 to 54)

54 (44 to 64)

51 (47 to 55)

54 (44 to 64)

2 years

37 (34 to 40)

35 (25 to 45)

35 (31 to 39)

37 (26 to 48)

30 days

77 (75 to 79)

77 (67 to 87)

78 (76 to 80)

85 (75 to 95)

1 year

49 (46 to 52)

62 (51 to 73)

54 (52 to 56)

62 (48 to 76)

2 years

38 (35 to 41)

50 (36 to 64)

43 (40 to 46)

52 (36 to 68)

Patients aged ≥75
Survival:

Survival to event (death or readmission):
30 days

74 (72 to 76)

72 (61 to 83)

77 (75 to 79)

83 (73 to 93)

1 year

36 (34 to 38)

37 (25 to 49)

41 (39 to 43)

44 (30 to 58)

2 years

22 (20 to 24)

20 (8 to 32)

25 (23 to 27)

30 (16 to 44)

*Statistically significant difference.
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Table 1 Personal and clinical characteristics of 5789 patients with newly diagnosed heart failure. Values are numbers (percentages) of
patients unless stated otherwise

1.0

All cause survival

cause, 0.82, 0.68 to 0.99; combined events, 0.94, 0.81 to
1.09; see table 4). Figure 2 presents the adjusted
survival in both groups over the follow up period.

Event free survival

0.8
0.6
0.4
0.2
0
0

6

12

18

24

30

36

Time from first admission (months)

0

6

12

18

24

30

36

Time from first admission (months)

Fig 2 Survival model for South Asian and white patients in cohort of new cases diagnosed
with heart failure in hospital between 1 April 1998 and 31 March 2001

Revascularisation rates
In the five years before the admission with heart
failure, 3.3% (n = 11) of South Asian patients had
undergone a revascularisation procedure compared
with 2.1% (n = 105) of white patients (2 = 1.6, P < 0.2).
For procedures in the follow up period, values were
6.5% (n = 22) and 3.1% (n = 158), respectively
(2 = 10.4, P = 0.001).

Discussion

of diabetes or concomitant acute myocardial infarction
was associated with poorer event free survival. A lower
risk was found in patients with hypertension (hazard
ratio for death and event free survival 0.77 and 0.88,
respectively) or atrial arrhythmias (0.86 and 0.94).
Between 1998 and 2000 the risk of death fell, but the
risk of readmission increased. No clear relation was
found between deprivation and outcome. Indeed
patients living in the most disadvantaged areas (lower
fifth) had lower mortality.
Influence of ethnicity
After correction for covariates, the hazard ratio for all
cause mortality was lower in South Asian patients than
in white patients and similar for combined events (all

Our report is the first of ethnicity specific outcomes in
heart failure from a large UK cohort. South Asian
patients admitted for the first time with heart failure
were younger and more often had a recorded diagnosis of diabetes or myocardial infarction than white
patients. Despite these differences, outcomes were
similar for the two groups, and overall mortality was
lower for South Asian patients.
Our study has the advantage of a homogeneous
South Asian cohort (94% of the South Asian
population in Leicestershire is of Indian descent), but
we cannot assume that our observations apply to other
ethnic groups, among whom cardiovascular risk
profiles differ.13 Similar results were, however, shown in
another study, where South Asian people of Pakistani
or Bangladeshi descent were in the majority.7

Table 4 Results of Cox proportional hazards modelling for all cause and cardiovascular mortality and for unplanned readmissions to
hospital. Values are hazard ratios (95% confidence intervals)
All cause survival
Variable

Event free survival*

Univariate

Multivariate

Univariate

Multivariate

Sex (female v male)

1.01 (0.94 to 1.09)

0.88 (0.82 to 0.96)

0.99 (0.93 to 1.06)

0.92 (0.85 to 0.98)

Age (per 10 year increase)

1.44 (1.38 to 1.50)

1.42 (1.36 to 1.48)

1.24 (1.20 to 1.28)

1.24 (1.20 to 1.28)

Ethnicity:
White

1.00

1.00

1.00

1.00

South Asian

0.62 (0.51 to 0.75)

0.82 (0.68 to 0.99)

0.83 (0.72 to 0.95)

0.94 (0.81 to 1.09)

Other

0.69 (0.43 to 1.10)

0.80 (0.50 to 1.27)

0.71 (0.47 to 1.04)

0.78 (0.52 to 1.13)

Not known

1.46 (1.27 to 1.69)

1.62 (1.39 to 1.87)

1.02 (0.89 to 1.18)

1.15 (0.99 to 1.31)

Gross comorbidity:
None

1.00

1.00

1.00

1.00

<7 days

1.03 (0.95 to 1.12)

1.07 (0.98 to 1.17)

1.15 (1.07 to 1.23)

1.14 (1.06 to 1.22)

7-29 days

1.60 (1.40 to 1.75)

1.46 (1.30 to 1.64)

1.60 (1.45 to 1.76)

1.44 (1.30 to 1.59)

≥30 days

1.75 (1.32 to 2.30)

1.55 (1.17 to 2.05)

1.77 (1.39 to 2.26)

1.59 (1.24 to 2.03)

Deprivation†:
Q1

1.00

1.00

1.00

Q2

0.94 (0.81 to 1.08)

0.96 (0.83 to 1.12)

0.99 (0.87 to 1.13)

1.01 (0.89 to 1.15)

Q3

0.90 (0.78 to 1.04)

0.94 (0.81 to 1.07)

1.01 (0.89 to 1.13)

1.04 (0.92 to 1.17)

Q4

0.90 (0.78 to 1.02)

0.95 (0.83 to 1.08)

0.99 (0.88 to 1.11)

1.02 (0.91 to 1.15)

Q5

0.81 (0.71 to 0.91)

0.88 (0.77 to 0.99)

0.94 (0.84 to 1.04)

0.98 (0.88 to 1.08)

Diabetes (yes v no)

0.85 (0.77 to 0.94)

0.98 (0.88 to 1.09)

1.06 (0.97 to 1.14)

1.11 (1.02 to 1.21)

Concomitant acute myocardial
infarction (yes v no)

0.96 (0.85 to 1.08)

1.07 (0.94 to 1.17)

1.04 (0.94 to 1.14)

1.13 (1.02 to 1.24)

Hypertension (yes v no)

0.76 (0.70 to 0.83)

0.77 (0.71 to 0.84)

0.91 (0.85 to 0.97)

0.88 (0.82 to 0.94)

Stroke (yes v no)

1.57 (1.38 to 1.77)

1.46 (1.28 to 1.65)

1.34 (1.22 to 1.53)

1.26 (1.12 to 1.41)

Renal insufficiency (yes v no)

1.88 (1.70 to 2.06)

1.85 (1.68 to 2.03)

1.65(1.51 to 1.80)

1.57 (1.44 to 1.72)

Atrial fibrillation or flutter
(yes v no)

0.93 (0.86 to 1.00)

0.86 (0.79 to 0.92)

0.99 (0.92 to 1.06)

0.94 (0.88 to 1.00)

Year of diagnosis:
1998-9

1.00

1.00

1.00

1.00

1999-2000

0.89 (0.81 to 0.97)

0.89 (0.81 to 0.97)

1.06 (0.98 to 1.15)

1.06 (0.98 to 1.14)

2000-1

0.89 (0.80 to 0.97)

0.88 (0.78 to 0.96)

1.17 (1.07 to 1.27)

1.14 (1.05 to 1.24)

*Survival to death from any cause or emergency readmission for cardiovascular event.
† Q1=least deprived, Q5=most deprived.
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Admission and incidence rates
Coronary heart disease, the commonest cause of heart
failure, is around 40% more common in patients from
South Asian ethnic minorities in the United Kingdom
and other countries compared with indigenous populations.1 2 14 Moreover, coronary heart disease has been
reported to have earlier onset, to be more extensive, and
to have a worse prognosis in South Asian people.2–4 15
Our data are compatible with a greater prevalence of
coronary heart disease in South Asian people, with concomitant or previous myocardial infarction being nearly
twice as common than in white patients. The younger
age of the South Asian patients also supports earlier
onset of disease. As might be expected, age adjusted
rates for admission and incidence of heart failure were
higher for South Asian patients.
Prognosis of heart failure
Our study concurs with recently reported annual case
fatality rate of 40% after a first admission for heart failure.16 17 A small proportion of our cohort was treated in
a cardiological setting at the time of the index
admission. In the context of previous reports from UK
centres, indicating similar outcomes in South Asian
and white patients after myocardial infarction and after
coronary artery surgery, the lower mortality for South
Asian patient newly admitted with heart failure is of
note.5 18 This phenomenon is likely to be multifactorial
and could be explained by heart failure being less
advanced at the point of first admission, by a differing
cause of heart failure in ethnic minority populations,
or by better family support after discharge. Better
prognosis among South Asian patients remained after
adjustment for other prognostic variables and despite
higher rates of coronary heart disease and diabetes.
The higher prevalence of hypertension and diabetes in
South Asian patients perhaps suggests that this cohort
may have a higher prevalence of heart failure with preserved left ventricular systolic function. The protective
effect of hypertension in our cohort lends some
support to this postulate.
Our data are in keeping with the previous observation in heart failure of better outcome with a diagnosis
of atrial fibrillation.19 Although this arrhythmia was less
prevalent for South Asian patients than for white
patients, the small numbers of South Asian patients
with this comorbidity makes interpretation difficult.
Heart failure in South Asian patients
In the United States, black patients show more rapid
disease progression with heart failure and are readmitBMJ VOLUME 327
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ted more frequently than white patients.9 20 Poorer
prognosis for black and Asian patients in the United
States after myocardial infarction has been ascribed in
part to inequities in access to invasive procedures.21 22
Our observations do not support such phenomena in
South Asian patients in Leicestershire, for whom
coronary revascularisation rates were higher than in
white patients. There is, however, a parallel to a large
study from California where Asian patients (likely to be
ethnically different to our South Asian population) had
lower rates for admission to hospital, incidence,
mortality, and readmission than white patients.23
Diabetes and insulin resistance are more prevalent
in South Asian patients, and poor glycaemic control
may be important in the development of heart
failure.19 24 25 In our study a previous hospital diagnosis
of diabetes was recorded for over 45% of South Asian
patients, three times the rate in the white cohort.
Prospective studies are needed to clarify the importance of diabetes, and its control, in the development
and progression of heart failure in ethnic minority
populations.
It may be argued that the younger average age of
South Asian patients with heart failure simply reflects
the age distribution of the local population. However
the importance of this observation lies in the fact that
the proportion of individuals of an age that puts them
at risk of heart failure is increasing disproportionately
in the South Asian population. The number of cases of
coronary heart disease among this population is
predicted to increase markedly by 2008.26 Although
estimated all cause survival was better for South Asian
patients, the combined end point of survival or
readmission was similar to white patients. It is likely
that the phenomenon of competing risks at least partly
explains this observation; survivors have longer in
which to experience readmission. Our observations
have clear implications for the allocation of healthcare
resources in this population.
Better outcome for patients from areas of high
deprivation is puzzling. As with all such measures, the
index of multiple deprivation is a sum of indicators
more relevant to the working age population than to
elderly patients, who primarily comprised our cohort.
Only two of the six domains in the index—housing and
access to services (contributing no more than 20% of
the overall weight)—could feasibly reflect the level of
social deprivation among elderly patients. This
indicates that the index is a relatively inappropriate
measure of deprivation in this type of population.
However short of knowing the current income or
housing conditions, it is difficult to measure social deprivation in elderly patients.
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Study limitations
Our study is limited by lack of information on disease
severity, non-invasive investigations, and pharmacological treatment before and after admission, all potential modifiers of outcome. We are confident about the
robustness of the record linkage system, which allowed
identification of all mortality and inhospital events.
Although the limitations of hospital discharge data
cannot be ignored, such caveats apply equally to both
ethnic cohorts and are unlikely to have introduced
bias.7 In identifying incident cases we included all
admissions with heart failure diagnosed in any
position. Although this may cause some overestimate,
excluding cases with a diagnosis of secondary heart
failure may have led to more underestimation.

Conclusions
Age adjusted admission and incidence rates for heart
failure are higher among the South Asian ethnic
population of Leicestershire than they are among the
white population. Survival data suggest better outcomes for South Asian patients compared with white
patients, this on a background of markedly differing
risk factor profiles. The observations are clinically
important to the UK South Asian population, among
whom coronary heart disease and diabetes are
common, and in whom the proportion of patients of
an age that puts them at risk of heart failure is increaspage 5 of 6
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