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Editor’s note: Dr. Mainous and his colleagues have addressed an important and emerging global health concern:
using generalized ethnic minority comparisons with the majority populations for public health interventions. The
investigators looked at aggregate and individual groups within the South Asian population and show that when
viewed separately, individual ethnic groups within these populations reflect distinctly different rates of diagnosed
diabetes and hypertension as well as elevated blood glucose and blood pressure. Investigators have seen similar
results in a wide range of disease conditions in the U.S., particularly among the broadly defined group of Hispanic
immigrants vs. the individual ethnic populations within this group.

Too often we use broadly defined categories and think that we have developed an appropriate intervention. We
need to peel away the layers and look for distinct differences within ethnic groups, as these researchers have done.
According to the World Migration Report 2005, released by the International Organization for Migration (IOM),
immigrants account for almost 3% of the world population. They are concentrated, for the most part, in the
United States, Canada, New Zealand, the United Kingdom, and Germany. For most of these receiving countries,
the appropriate English language interventions, as described in this paper, are clearly relevant concerns. With an
increase in globalization and immigration, whether for political or employment reasons, health care providers and
the health care infrastructure must prepare for appropriate interventions and take note of the differences within
ethnic groups. Language, cultural differences, and the age of the population all play significant roles. Care must
be taken not to exclude particular groups or allow these groups to fall through the cracks. This paper reminds all
of us of the dangers of making generalizations when developing public health programs that assist the ever-
growing minority populations in many developed countries.
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The United Kingdom has seen rapid rises in immigra-
tion of minorities culturally and linguistically different
from the majority population. The 2001 census showed
that ethnic minority groups comprised about 7.9% of
the population of the United Kingdom, with people of
Indian, Pakistani, or Bangladeshi origin comprising
about 3.6%.1 Similar to the initiatives to decrease health
care disparities in the United States, the Department
of Health in England has given priority to equity in
health care provision, with a focus on minority ethnic
groups.2 Researchers in both the U.S. and the UK
have voiced concerns about whether ethnic groups
should be considered homogeneous, and how this
might affect comparisons with majority groups and
the planning of health care interventions.”3

Although in many respects ethnic minority groups
often have similar levels of morbidity and mortality as
the ethnic majority population, there are some key
differences. For example, diabetes is more common
in South Asians and coronary heart disease is moder-
ately more common in South Asian groups, particularly
those of Pakistani and Bangladeshi origins.4 Further-
more, the extent to which health services adequately
respond to the health care needs and preferences of
minority ethnic group patients is variable.4

As health care organizations develop health care
services for ethnic minority populations, they need to
understand whether separate ethnic minority groups
can be considered as part of a larger homogeneous
group. For example, some data suggest that the distri-
bution of cardiovascular risk factors is not uniform
among South Asian subgroups.5 Thus, for planning
purposes, are South Asians similar enough that the
Indian, Pakistani, and Bangladeshi communities can
be collapsed into a single entity?

One characteristic that may be particularly impor-
tant in planning health care policy and interventions
for ethnic minority groups is sensitivity to language
differences with the majority group. Ethnic minorities’
inability to speak the majority group’s language can be
a significant barrier to care and may affect providers’
ability to recognize disease. Studies focusing on His-
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panics in the United States have shown that lack of
English language skill and use is a barrier to care.6–9

Language and foreign birth have been used as proxies
for acculturation, a multidimensional process in which
individuals whose primary learning has been in one
culture adapt to reflect the host culture.10–12

Little investigation of within-group differences
among South Asian immigrants to England has been
undertaken, especially in light of the potential role of
English language skills in the prevalence and recogni-
tion of diabetes and hypertension. The purpose of this
study was to examine language skills among foreign-
born South Asians in England and the prevalence of
diagnosed diabetes and hypertension and undetected
elevated blood glucose and high blood pressure in a
nationally representative sample.

METHODS

The data used for this study were from the 1999 Health
Survey for England (HSE), an annual survey based on
a nationally representative, probability sampling de-
sign for England. Although the HSE is conducted an-
nually, each year the survey has a unique focus. The
focus may be on disease entities (e.g., cardiovascular
disease in the 2003 HSE) or on special populations
(e.g., the elderly in the 2000 HSE and children and
young people in the 2002 HSE). The 1999 HSE was
focused on ethnic minority health because the gen-
eral population surveys did not include sufficient mi-
nority participation to make distinctions regarding
different minority groups. In the 1999 survey, minori-
ties were oversampled but appropriate weights were
included to make population estimates.

This study focused on foreign-born South Asian
(Indian, Pakistani, and Bangladeshi) adults (�18 years
of age). This group was selected for several reasons.
First, we wanted to focus on an immigrant minority
population with potential language difficulties because
of issues that might be unique to them. Second, by
performing within-group analyses focusing on language
skill among minority immigrants and detection of dis-
ease, we could investigate differences within minority
groups as well as investigating a barrier to care that is
potentially addressable through common interventions.
Thus, native-born minorities or immigrants from coun-
tries with English as the predominant language were
not included in the study (e.g., Great Britain-born
South Asians, Black Caribbeans, Irish). We considered
analyzing one additional group in the HSE, foreign-
born Chinese. Unfortunately, the sample size of this
group was too small to be analyzed with an appropri-
ate degree of reliability.

Although interviews were conducted in respondents’
language of choice, an item asking the respondent to
self-assess spoken English language ability was included.
The response categories were “very well,” “fairly well,”
“slightly,” or “not at all.” We classified high language
acculturation as individuals who assessed their ability
to speak English as very or fairly well. Low language
ability was defined as individuals who assessed their
ability to speak English as slightly or not at all.

Dependent variables

Diabetes/previously diagnosed diabetes. A diagnosis of
diabetes was assessed by an item asking if a doctor had
ever told the respondent that he or she has diabetes.
This categorization has been used in previous studies.13,14

Undetected elevated blood glucose. Among individuals who
have not been previously diagnosed with diabetes, ele-
vated glycosylated hemoglobin (HbA1c) seems to in-
dicate substantial risk for diabetes. Since HbA1c is a
function of blood glucose and diabetes is defined as
elevated blood glucose, HbA1c is a good indicator of
diabetes.15 The use of HbA1c as a method of screening
for diabetes has shown significant utility and may pro-
duce a conservative estimate of the prevalence of dia-
betes.16,17 Hanson et al. showed that fasting plasma
glucose and HbA1c are similar in predictive ability for
the detection of non-insulin-dependent diabetes mel-
litus (NIDDM) as defined by WHO criteria.18 Further,
the Diabetes Control and Complications Trial Research
Group (DCCT) suggests that HbA1c can be consid-
ered as a simple diagnostic test for NIDDM.19 Follow-
ing Rohlfing’s work15 and the Diabetes UK standard
that normal HbA1c is �6.1%,20 we define elevated
blood glucose as HbA1C greater than 6.1%.

Hypertension/previously diagnosed hypertension. A diag-
nosis of hypertension was based on a question asking
if a doctor had ever told the respondent that he or she
has high blood pressure, excluding during pregnancy.

Undetected elevated blood pressure. Among individuals
who denied being told by a doctor that they had high
blood pressure, current high blood pressure was as-
sessed. Blood pressure was calculated using the follow-
ing protocol: three readings of systolic and diastolic
blood pressure were collected at one-minute intervals
in the right upper arm. Mean systolic blood pressure
greater than 140 mm Hg or diastolic blood pressure
greater than 90 mm Hg was considered elevated.21

Control variables
The HSE measured language use and a number of
variables that might affect the relationship between
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prevalence and recognition of disease among ethnic
minorities. These include age, gender, education, and
body mass index (BMI). Because the study was limited
to foreign-born adults, education was assessed as hav-
ing reported an achieved qualification or not. BMI
was derived from height and weight measurements
(kg/m2) collected in the physical examination. BMI
was classified as �25 for normal or underweight, 25–
29.9 for overweight, and �30, which corresponds with
a classification of obesity.22

Analysis plan
Our analysis incorporated the sample weights recom-
mended for ethnic group analyses based on their prob-
ability of selection. Chi-square analyses were used for
bivariate comparisons between language and diabetes
and hypertension prevalence and undetected risk.
Logistic regression models were computed for lan-
guage and the diabetes and hypertension measures
while controlling for age, sex, education, and BMI.

RESULTS

The characteristics of the three South Asian groups
are shown in Table 1. Bangladeshis were generally
younger, had lower self-assessed language skills in En-
glish, and had lower BMI than the other two groups.

Table 2 indicates a high prevalence of diagnosed
diabetes among each of the South Asian groups with
no significant difference between the groups. The 1999
HSE does not include the general population preva-
lence of diabetes but these can be obtained from the
1998 HSE. The English white population prevalence
of physician-diagnosed diabetes among individuals 18
and older from the 1998 HSE was 2.8%. Undetected
elevated blood glucose levels were also substantial,
with prevalence estimates for Indians double that of
diagnosed diabetes.

UK-born South Asians included in the 1999 HSE
were relatively young, with few over age 44 (�5 indi-
viduals in the HSE). Consequently, a comparison of
UK-born vs. foreign-born individuals 18 and older
would therefore be inappropriate for diabetes and
hypertension, diseases that tend to appear in later life.
However, the UK-born South Asian individuals aged
18–44 have significantly lower prevalence of diagnosed
disease and undetected elevated glucose and blood
pressure than their 18–44 year-old foreign-born coun-
terparts. UK-born adults had a prevalence rate of 0.8%
for diagnosed diabetes, while the foreign-born indi-
viduals had a prevalence of 2.5% (p�0.008). The preva-
lence of undetected elevated glucose was 7.2% for the
UK-born individuals and 11.5% for those foreign born
(p�0.03). Similarly, the UK-born South Asians had a
diagnosed prevalence of hypertension of 3.1% vs. 6.0%
for the foreign-born individuals (p�0.003). The preva-
lence of undetected elevated blood pressure was 4.8%
for the UK born and 8.7% for the foreign born
(p�0.02).

The prevalence of diagnosed hypertension varied
significantly between the ethnic groups. The preva-
lence of diagnosed hypertension, as opposed to diag-
nosed diabetes, was closer to general population esti-
mates, with all of the South Asian groups having lower
prevalence. The English white population prevalence
of physician-diagnosed hypertension from the 1998
HSE was 20.4%. Undetected elevated blood pressure
also differed between the groups but accounted for a
substantial burden of illness. The frequency of both
diagnosed diabetes and diagnosed hypertension in the
same individual was relatively similar, with Indians hav-
ing a prevalence of 4.0%, Pakistanis having a preva-
lence of 4.2%, and Bangladeshis having a prevalence
of 3.8%. This compared to the 1998 English white
adult population prevalence of 1.5% for individuals
having been diagnosed with both conditions.

Table 3 shows that in unadjusted analyses, English
language skill is associated with having diagnosed dis-
ease as well as undetected high-risk conditions. The
general trend is that the greater the ethnic minority

Table 1. Demographic characteristics of
foreign-born South Asian adults

India Pakistan Bangladesh

Weighted number
of individuals 877 789 857

Age
18–44 50.5% 65.2% 71.7%
45–54 23.6% 18.6% 9.3%
55–64 13.9% 11.4% 11.9%
>65 12.0% 4.8% 7.1%

Sex
Male 49.2% 51.5% 49.3%
Female 50.8% 48.5% 50.7%

Body mass index
(kg/m2)

�25 41.8% 37.5% 60.1%
25–29 40.4% 39.4% 32.0%
�30 17.8% 23.1% 7.9%

English language
skill

High language 66.2% 53.7% 40.9%
Low language 33.8% 46.3% 59.1%

Education
Qualification 61.8% 48.5% 36.5%
No qualification 38.2% 51.5% 63.5%
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group’s language skill in English, the lower the preva-
lence of disease. However, there are individual differ-
ences among the ethnic groups that may be masked
by collapsing different South Asian groups into one
category. For diagnosed diabetes, only one of the three
ethnic groups (Indians) demonstrates a statistically
significant relationship. When all South Asians are
grouped together, a significant relationship is observed,
with the prevalence of diagnosed diabetes being 9.1%
for individuals with high language skill and 13.3% for
individuals with low language skill (p�0.01). In con-
trast, when considered individually, only one of the
three ethnic groups (Bangladeshis) demonstrates a
relationship between language and undetected ele-
vated blood glucose. When all South Asians are col-
lapsed into one category, no significant relationship is
observed between the prevalence of undetected ele-
vated blood glucose and language skill: 17.0% of indi-
viduals with high English language skill and 22.4% of
individuals with low English language skill showed
undetected elevated blood glucose levels.

The results shown in Table 4 indicate that for cer-
tain conditions, language is associated with disease
burden even after controlling for potential confound-
ers. Although diagnosed diabetes and hypertension

have some ethnic-specific relationships with language
in unadjusted analyses, these are no longer significant
in adjusted analyses. However, in adjusted analyses,
language was significantly associated with undetected
elevated blood glucose among Bangladeshis and un-
detected elevated blood pressure among Pakistanis.

DISCUSSION

Our findings indicate that important differences exist
among South Asian ethnic groups and that treating
them as a homogenous group may be misleading and
obscure differences between the subgroups. This sup-
ports previous work that has found heterogeneity in
South Asian subgroups in blood pressure.23 In addi-
tion, proficiency in English seems to have an impor-
tant association with the detection of disease. This is
further suggested by the greater prevalence of de-
tected and undetected disease among young foreign-
born South Asian adults compared to those born in
the UK. For ethnic groups that have language and
cultural differences from the majority English-speak-
ing population, ensuring cultural competence among
providers seems to be warranted.

Our findings suggest a relationship between En-

Table 2. Previously diagnosed diabetes and hypertension and elevated risk markers
among foreign-born South Asian adults

India Pakistan Bangladesh p-value

Previously diagnosed diabetes 8.1% 10.3% 10.0% 0.26

Undetected elevated blood glucose
(HbA1c �6.1%) 16.0% 14.2% 17.4% 0.11

Previously diagnosed hypertension 18.8% 13.9% 9.7% �0.01

Undetected elevated blood pressure
(�140/90 mm Hg) 19.6% 13.8% 12.2% �0.01

Table 3. Relationship between previously diagnosed diabetes and hypertension
and elevated risk markers with English language skill

India p-value Pakistan p-value Bangladesh p-value

Previously diagnosed diabetes
High language 7.5% 11.1% 8.8%
Low language 14.3% 0.01 13.6% 0.36 12.7% 0.09

Undetected elevated blood glucose
High language 22.0% 14.6% 9.2%
Low language 17.7% 0.43 18.6% 0.40 27.6% �0.01

Previously diagnosed hypertension
High language 18.2% 15.8% 7.8%
Low language 27.4% 0.02 14.6% 0.67 12.7% 0.03

Undetected elevated blood pressure
High language 25.6% 12.6% 9.0%
Low language 43.4% �0.01 24.5% �0.01 18.9% 0.02
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glish language skill and diabetes and hypertension
among South Asian groups. Health beliefs and prac-
tices are integrated into ethnic and cultural orienta-
tion,24–26 and include different explanatory models of
illness.27,28 Patients’ understanding of symptoms and
the need for detection of relatively insidious condi-
tions including diabetes and hypertension is particu-
larly important.29 Cultural practices and health beliefs
play a role in a proper understanding of disease and
appropriate health care usage. If these beliefs and
knowledge are inconsistent with the prevailing cul-
ture, the minority group may be at greater risk for
disease. Consequently, being able to convey appropri-
ate information to patients and help them become
more health literate is a crucial role for the physician,
particularly with patients of low educational attain-
ment, immigrants, and racial and ethnic minorities.30

These findings have implications for the care of the
South Asian community in the United Kingdom. If
the amount of diagnosed diabetes and the amount of
undetected elevated blood glucose are combined to
indicate the total diabetes burden in the foreign-born
Bangladeshi population, 27% of adults are affected.
Moreover, low English language skill was significantly
associated with undetected elevated blood glucose
among Bangladeshis. Focused policies on diabetes
detection within South Asian communities may there-
fore be warranted.

There are several limitations to this study. The data
are cross-sectional, which limits the ability to make
inferences about causality. Consequently, we can only
present associations between language and disease.

Second, the present measures of undetected elevated
blood glucose and elevated blood pressure do not
conform to strict diagnostic criteria for undetected
diabetes or hypertension. Nevertheless, from a public
health perspective, they do indicate a high potential
for disease. Third, the measure of English language
skills included in the HSE was relatively crude. How-
ever, general assessments of language proficiency or
language use have commonly been used in studies of
acculturation and health.31,32

For countries such as the U.S. and the UK, where
immigration of ethnic minority populations has in-
creased rapidly in recent decades, awareness of lan-
guage and cultural differences from the majority
English-speaking population and ensuring cultural
competence among providers seems to be warranted.
The findings also have substantial implications beyond
the UK and suggest that even within a “single” ethnic
group, there are differences in disease prevalence and
complications and access to health care. These differ-
ences are likely to be wider between ethnic groups but
this remains to be tested in further research. More-
over, language barriers may be an important influence
on health status and further research (both quantita-
tive and qualitative) is needed to understand these
barriers and how they might impact health status and
access to health care.33

In conclusion, this study points to the importance
of within-group differences among foreign-born South
Asian adults in England. Health policy and planning
initiatives should be aware of differences between
ethnic communities that may previously have been

Table 4. Unadjusted and adjusted likelihood of having diagnosed diabetes or hypertension or undetected
risk for diabetes or hypertension by English language skills among foreign-born South Asians

India Pakistan Bangladesh

OR 95% CI OR 95% CI OR 95% CI

Previously diagnosed diabetes
Unadjusted model 2.07 1.15, 3.72 1.26 0.77, 2.06 1.51 0.93, 2.45
Adjusted modela 1.30 0.62, 2.72 1.26 0.66, 2.39 0.88 0.47, 1.62

Undetected elevated blood glucose
Unadjusted model 0.76 0.38, 1.51 1.33 0.69, 2.59 3.78 1.70, 8.37
Adjusted modela 0.64 0.28, 1.45 1.21 0.52, 2.82 3.28 1.32, 8.15

Previously diagnosed hypertension
Unadjusted model 1.70 1.10, 2.62 0.91 0.58, 1.42 1.73 1.05, 2.86
Adjusted modela 1.51 0.86, 2.64 0.51 0.28, 0.92 0.93 0.50, 1.74

Undetected elevated blood pressure
Unadjusted model 2.23 1.29, 3.88 2.25 1.20, 4.19 2.35 1.12, 4.93
Adjusted modela 1.39 0.69, 2.81 2.34 1.03, 5.34 1.90 0.71, 5.08

aAdjusted for age, sex, education, and body mass index

OR � odds ratio

CI � confidence interval
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considered a unified whole. Language as a barrier to
health care for ethnic minorities requires that the
health system focus on culturally sensitive health ser-
vices and better outreach to minority groups.
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