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How did the study come about?
Ethnic differences in chronic diseases in adulthood in the UK are

well known but the causes and the stage of the lifecourse that

these differences emerge are poorly understood. Every 10 years

in the UK, death rates by social indicators are derived using

data from death records and from censuses. In every decennial

report since 1984, the highest death rates for coronary heart

disease were reported for South Asians (people of Indian

subcontinent origin) and the highest death rates for stroke for

people of Caribbean or directly African origin.1–3 The latter two

groups, particularly in men, have had half the national

coronary mortality rate, although recent evidence suggests a

change particularly for Caribbeans. All of these groups have

excess glucose intolerance and African-origin people more

hypertension.4–6 Other traditional risk factors, such as smoking

or cholesterol levels (previously lower in Caribbeans) only

partially account for differences in cardiovascular risk, although

among Caribbeans excess stroke risk is directly related to rates

of high blood pressure. Poorer mental health is also known for

some ethnic minority groups.7,8 For example, the prevalence of

schizophrenia is higher in migrant and British-born Black

Caribbeans.9,10

Ethnic minority groups account for 4.6 million or 7.9% of the

total UK population. Apart from the Irish, the large ethnic

minority groups originate from former British colonies, coun-

tries in the Caribbean, Africa and Indian subcontinent. The

peak of migration for these groups was in the 1950s and 1960s,

when right of entry to the UK was granted for a limited period

after political independence from Britain. The population of

UK-born ethnic minorities is growing. About half of Black

Caribbeans and a third of Indians in the 1991 Census were born

in the UK.11 The conventional wisdom of migration studies is

that a shift in disease patterns towards that of the host

population is expected in subsequent generations as they adopt

local lifestyles. Few studies have been able to test this

empirically in the UK and some report divergence12,13 rather

than convergence towards local rates. The scarcity of long-

itudinal data on ethnic minorities in the UK has, however,

compromised research efforts to reliably investigate the transfer

or changes in health risks across generations.

The DASH study started in 2003 with about 6500 11–13-year

olds, 80% of whom were from ethnic minorities, in 51 secondary

schools in London. They were followed up in 2005–06 and there

are plans to track them in the future. Sampling frames for

setting up cohort studies of ethnic minorities are virtually non-

existent (door-to-door screening is usually undertaken to

determine ethnic composition of households) in the UK and

little is known about the success of tracking ethnic minorities

over time. A school-based cohort of ethnic minorities was a

pragmatic choice. Secondary rather than primary schools were

targeted because of the uncertainty over the success of tracking

children between primary and secondary schools. By tracking

health and well being from age 11 years, the DASH study

provides a basis for determining whether health and social

conditions in early adolescence influence ethnic differences in

chronic disease in later life.

The study is funded by the Medical Research Council.

What does DASH cover?
The DASH study was designed to systematically examine

the influence of social conditions (particularly aspects of

family life, school life and neighbourhoods) on health and

well-being of ethnic minority young people. The research

themes are evolving but current focus is on understanding

the development of cardiovascular health, respiratory health

and psychological well-being. There is very little descriptive

social-epidemiological data on children of ethnic minorities.

The baseline data are being used to address research

questions which cover simple descriptions of inter-relationships

between social, economic and physiological measures and

other health indices. The follow-up data are being used

to cover more complex questions regarding stability and* Corresponding author. E-mail: seeromanie@sphsu.mrc.ac.uk
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change in indices of social circumstances and the relevance to

health.

Who is in the sample?
A total of 6643 children from Years 7 (first year) and 8

(second year), aged 11–13 years, in 51 inner London secondary

schools participated in 2003–04 (Table 1). Forty-nine of the

51 schools, 4779 children, participated in the follow-up in

2005–06.

The baseline sample was recruited from schools in the

London boroughs of Brent, Croydon, Hackney, Hammersmith

& Fulham, Haringey, Lambeth, Newham, Southwark, Waltham

Forest and Wandsworth. These boroughs were selected as they

have high proportions and numbers of people from ethnic

minority groups. Schools with at least 5% of people of Black

Caribbean descent were identified using school censuses

provided by the Department of Education and Skills. Within

each borough, schools were selected to enable representation at,

above and below the national averages for academic perfor-

mance based on reports from the Office for Standards in

Education.14 The classes were randomly selected and were all

mixed ability classes. Eighty-three per cent of eligible students

took part in the baseline study. Schools and pupils actively

consented to take part in the study. Parents were provided with

an information pack and given the opportunity to opt their

child out of the study.

What has been measured?
Socio-demographic, area, family life, social support, health

(illness and health behaviour) and psychosocial data were

collected from children at baseline and follow-up via a self-

complete questionnaire. Physical measurements were taken by

a trained survey assistant and included anthropometry, blood

pressure, pubertal stage, lung function and salivary cotinine

(the latter two at baseline only). School head teachers provided

information about school facilities and ethos. Further detail of

the data collected is available as a table on the journal website.

Ethnicity was self-reported. Children were asked to choose from

a grid containing 20 categories, based on those used in the 2001

Census, and if these were not appropriate to supply their own

description. They were also asked to report their parents’

ethnicity, and their own birthplace and that of their parents

and grandparents. Classification by ethnicity in Table 1 is based

on consistent backgrounds of the child, parents and grand-

parents. The classification was based on having at least one

parent with the same ethnicity as the child, and having at least

three grandparents who were born in home countries. Children

who reported ‘Black British’ or ‘Asian British’ or who did not

report their own ethnicity were classified using parental

ethnicity and parental and grandparental country of birth.

What is attrition like?
Figure 1 shows the sources of attrition in the sample and the

impact on sample size. Two schools did not participate in the

follow-up study, one due to space restrictions during building

renovations and another due to the pressures of examination

timetables. In the remaining 49 schools, 4779 children took part

in 2005–06 (72% of the baseline sample).

Figure 2 shows predictors, as measured at baseline, of the

different sources of attrition (moved from school, absentee-

ism, parental and child refusal). The main cause of attrition

was children leaving the school that they were in at baseline.

For those who had left, little information was available

on where they had moved. Ethnic minority children, however,

were no more likely to have moved from the school

they were in at baseline than White UK children. Generally,

ethnic minorities were more likely to take part; they were

less likely to be absent, to decline to take part or to have

had their parents refuse for them to take part in the follow-

up. In the entire sample, girls were less likely to have

moved from the school they were in at baseline but were

more likely to have parental refusal. Poor psychological well-

being (based on Total Difficulties Score of 517.5

from Goodman’s Strengths and Difficulties questionnaire)15

was a predictor of having moved or being absent, and

overweight or obesity (based on the International Obesity

Task Force age-specific thresholds)16 of parental refusal, but

the number lost was very small (only 41 were classified

as having potential psychological morbidity and 46 as

overweight or obese).

Table 1 DASH sample by gender and ethnic group at baseline and follow-up

Boys Girls

Ethnicity Baseline (N) Follow-up (N) Follow-up (% of baseline) Baseline (N) Follow-up (N) Follow-up (% of baseline)

White UK 647 487 75 589 385 65

Black Caribbean 490 357 72 456 358 79

Black African 512 389 76 595 453 76

Indian 275 225 81 218 172 79

Pakistani and Bangladeshi 409 317 77 222 143 64

Mixed 288 205 71 280 201 72

White Othera 406 280 69 319 195 61

Otherb 515 354 69 413 258 62

Total 3542 2614 74 3092 2165 70

aWhite Other includes Eastern Europeans and Irish.
bOther includes Eastern Asians.
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The MRC has recently funded a project to evaluate practices

to prevent attrition and to develop statistical methods for

dealing with attrition in cohort studies.17 The approach to

handling missing data in DASH will be guided by the

recommendations from this project.

What has it found? Key findings
and publications
The DASH website gives updated references of accepted

abstracts and publications (http://www.sphsu.mrc.ac.uk/studies/

dash). The study is still at an early stage with analysis of the

data now in progress. Ethnic differences in height, weight and

blood pressure18 and in various social descriptors of the

population sub-groups have been reported. A striking finding

from the baseline data has been that blood pressures in Black

Caribbeans and Black Africans are not higher than British

Whites in early adolescence as could be expected from patterns

in adulthood, in spite of greater body size among the girls. The

social descriptors reflect the changing face of Britain, with

enormous diversity in terms of language spoken at home,

religious affiliation, family composition and the increase of

‘mixed’ ethnicity groups. At least 50 languages were spoken at

home with 8% speaking at least three languages with family

members, about 70% of the Black Africans reported weekly

attendance to a place of worship (compared with <10% for

White UK), 13% Black Africans reported that they lived with an

aunt or uncle (compared with 3% for White UK) and 53% of

those with a mixed ethnicity reported White UK and Black

Caribbean ethnicity. Examples of other research includes

ethnicity, obesity and high blood pressure; ethnic differences

in lung function in relation to socio-economic disadvantage,

psychosocial factors and ethnic differences in psychological

well-being and quality of family life.

What are DASH’s main strengths
and weaknesses?

Sample size

Large-scale longitudinal studies of ethnic minorities in the UK

that include social, psychological, anthropometric and physio-

logical measures are rare. Until recently, there has been a

history of exploiting ethnic health data in studies that were not

designed to examine ethnic differences in health and hence

contain small samples of ethnic minorities which, though

invaluable in their contributions to the topic to date, have not

permitted systematic analysis for children. The investigation of

effect of exposures within groups is often compromised by

small sample sizes. DASH was powered to examine differences

within ethnic group by key social variables, such as family type.

The sample size also allows disaggregation of the African origin

groups. Black Africans and Black Caribbeans are often

aggregated in spite of historic and cultural heterogeneity.

With over 1000 Black Africans, Black Ghanaians (n¼ 262)

and Nigerians (n¼ 369), groups which largely arrived in the

1950s and 1960s, can also be examined separately from other

2 schools refused follow-up
N=439 (7% of baseline)

Left school and not traced
N=780, 13% of children in
schools that agreed

Participated
N=4779,

88% of invited children
(72% of baseline)

Absent
N=270, 5% 

Pupil refusal
N=136, 3%

Baseline sample 2003/4:
51 schools N=6643

49 schools agreed to follow-up
N=6205 (93% of baseline)

Children invited to take part in
49 schools
N=5425, 87% of children in
schools that agreed
(82% of baseline)

Parent refusal
N=99, 2%

Did not take part
N=644, 12% of invited children

Reason unknown
N=139, 2%

Figure 1 Attrition in the DASH cohort
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Pakistani/
Bangladeshi

Mixed

Other

Females vs Males

TDS≥17.5 vs
<17.5a

Ethnicity
White UK=1.00

(a) Moved from baseline school

Black Caribbean

Black African

Indian

Pakistani/
Bangladeshi

Mixed

Other

Mother not employed
vs employed

TDS≥17.5 vs
<17.5a

(b) Absent

Ethnicity
White UK=1.00

(c) Child refusal
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Black Caribbean

Black African

Indian

Pakistani/
Bangladeshi

Mixed

Other

Ethnicity
White UK=1.00

0 1 2 3 4

Black Caribbean

Black African

Indian

Pakistani/
Bangladeshi

Mixed

Other

Females vs Males

Overweight or
obese vs not

Ethnicity
White UK=1.00

(d) Parental refusal

Figure 2 Predictors of attrition: odds ratios and 95% confidence intervals. Mutually adjusted multinomial models, participated¼ baseline odds
ratio; only statistically significant, p<0.05, predictors shown.
aA total difficulties score (TDS - from Goodman’s Strengths and Difficulties Questionnaire15) of 517.5 is an indication of potential psychological
morbidity
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African groups (n¼ 487) that arrived later, such as Somalis

(n¼ 175).

Multi-dimensional measures

The meaning and measurement of ethnicity in epidemiological

studies are long debated issues in the literature.19 We take the

view that an ethnic group shares certain common socio-cultural

practices, which have developed out of the particular traditions

and experiences of the group but that these may change over

time and generations. In DASH, temporal (e.g. length of

residence in the UK) and cultural (e.g. language used at

home, ethnicity of friends) dimensions of ethnicity can be

examined. The extent to which socio-economic circumstances

explain an ethnic effect in epidemiological studies is critical

given that both ethnicity and health outcomes are associated

with socio-economic position.20,21 Conventional measures of

socio-economic position, such as occupational class, however

may not be appropriate. DASH contains information on

17 standard of living items as well as data on conventional

measures on parental class and economic activity and area

of residence.

Special strategies to minimize non-response

DASH was set up with the support of civic leaders, teachers and

parent governors which promoted participation but also

provided the opportunity to keep in contact with schools and

communities. The ethnicity of the researchers, SH (of Indo

Guyanese descent) and MJM (of Black Caribbean descent),

played a key role as some teachers actively promoted ethnic

minority researchers as role models for their pupils. Science

workshops were offered partly as an incentive to schools to

promote engagement with science and also as a means of

promoting child participation. To aid the process of consent,

information packs on the study were translated in 12 languages

and help lines were set up to address parental queries.

There were many instances where ethnic minority parents

appeared to place more importance on oral communication

with researchers than on the information packs.

Inner city schools can be challenging environments to

conduct research with high absenteeism, truanting rates and

residential mobility. Being adaptive and responsive to the school

environment was crucial to promote participation at school level

and to allow participation of children who were unable to take

part on the first visit. Schools were allowed to choose how the

study was conducted providing that the science was not

compromised. For example, 13 short visits at one school enabled

the study to be conducted during Physical Exercise and Personal,

Social and Health Education lessons. A total of 163 visits were

made to the 49 schools in the follow-up. Figure 3 reflects the

impact of several visits on participation.

The main weakness of the study was the lack of an integrated

qualitative component at the time of data collection. This would

have provided valuable data on potential ethnic differences in

2450
483 376 448

171
225 207 540

1712
302

249 290

135

190 153 393

414
63

55 50
86

40
24 96

158 19 26 19 40
44

46
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10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

All White UK Black Caribbean Black African Indian Pakistani &
Bangladeshi

Mixed Other

Visit 1 Visit 2 Visit 3 ≥Visit 4

Figure 3 Percentage of children who took part at the first, second, third or subsequent visit to their school, by ethnic group. 100%¼ total number of
participating children excluding movers who took part in their new school; numbers in each bar¼N
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the meanings of exposures (e.g. perceptions of mixed

ethnicity in relation to cultural, structural and temporal

factors), social processes (e.g. perceptions of stability within

different family types) and on the cross-cultural validity of

questionnaire-based outcome measures (e.g. understanding of

Goodman’s multi-item psychological well-being measure).

DASH would also have benefited from larger samples of

selected mixed and other White ethnicities. Sampling decisions

were pragmatic, based on funding and practical constraints,

but DASH offers the potential for generating hypotheses

that can be tested in new studies on these groups. Data

that required the use of invasive measures (e.g. venepuncture)

were not collected as the pilot study suggested that the

response rates would have been severely compromised.

Access to DASH data

DASH is a live study and access to the data is currently via

collaborations. International comparisons are particularly

welcome as they enhance the scientific contribution of the

study. Potential collaborators can email the corresponding

author directly. Other details can be found at http://

www.sphsu.mrc.ac.uk/studies/dash. Collaborations based on

the three research themes (cardiovascular health, respiratory

health and psychological well-being) are welcome. New themes

are also encouraged dependent on the scientific integrity of the

proposal. Documentation of the meta-data is in progress which

will make DASH more accessible in the future. We plan to

continue the tracking of the cohort, including linkage of

routinely collected data using the National Health Service

Central Register.

Supplementary material
Supplementary table is available at IJE Online (http://

ije.oxfordjournals.org).
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