Non-communicable diseases in South Asian
immigrants: An overview
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People belonging to countries of India, Afghanistan, Bhutan, Maldives, Pakistan, Sri Lanka, Nepal and Bangladesh, who migrated
to western countries, are known as South Asians (SAs). There is
a pattern among the population and their health profile, even in
the global scale. Non-communicable diseases (NCD) are chronic
and non-transmitted diseases have longer duration and slow progression. Cardiovascular diseases, cancers, diabetes and chronic
respiratory diseases are major categories of non-communicable
disease responsible for 60% of global deaths (35 million). Studies
on South Asians provide information on the role of environment
in the causation of non-communicable diseases (NCDs) given the
same genetic pool. Therefore, in this manuscript an attempt was
made to review the available evidence on the status of NCDs in SAs
residing abroad using content analysis from web sources and published articles.
Introduction
High blood pressure, high blood glucose, obesity, tobacco use and physical
inactivity, are risk factors for Non-Communicable Diseases (NCDs) in SA.
Incidence of lung, breast, uterus, ovary and testicular cancer, was found
to be higher in SA living in England than their native countries. Rates of
cancer in SAs of California were higher for all cancers except oral, pharyngeal, oesophageal and cervical than native Asian Indians. Higher prevalence of coronary artery disease (CAD) was found in SAs than any other
ethnic group. CAD occurs early in life and follows malignant course. High
triglyceride, low high density lipoprotein cholesterol, high lipoprotein (a)
levels, hyperinsulinemia and central obesity are significant risk factors in
SAs. Asthma was found to be increasing at a faster rate and the rate of asthma related hospitalizations was higher among SAs than general populaP. Venkatramana, Discipline of Anthropology, School of Social Sciences, Indira Gandhi National
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tion. Most of the literature on SAs is based on the evidence drawn from SAs
residing in United States, United Kingdom, Canada, United Arab Emirates
and Singapore, these are some of the major destination countries for SA.
Formulation of inclusive health policies, starting of preventive measures
to reduce the burden due to NCDs and sensitization of health workers to
cultural and language barriers of SAs may go a long way to reduce the disease burden of countries where SAs adapted as their home. South Asians
(SAs) are the people who have ethnic roots originating from the countries
of Indian subcontinent such as India, Afghanistan, Bhutan, Maldives, Pakistan, Sri Lanka, Nepal and Bangladesh. SAs constitute 1/5 of the world
population and characterized by different dietary habits, culture and life
style (Gupta et al., 2006; Bilen et al., 2016). It was observed that about
5-10 million people migrate annually and majority of them legally, whereas 10%-15% illegally. Socio-economic gaps, increased global connections,
communication networks, faster and cheaper transportation, social networks and links with diaspora, facilitates migration. The reported reasons
for migration were for studying abroad, joining family members and better
employment opportunities. Migration can be temporary, permanent or circular. It may involve initial, transit, destination and return phases. It was
estimated that 214 million resides in countries other than their place of
birth and 57% were found to be located in high-income countries (Davies et
al., 2011). Migrant people contributes high and low skill labour, rejuvenate
population, improve labour market efficiency, promote entrepreneurship,
spur urban renewal, and inject dynamism and diversity into destined countries and societies (Sharma et al., 2015).This manuscript attempts to present evidence on the status of Non-communicable diseases in SAs migrated
to other countries for various reasons.
Non-communicable diseases (NCDs) are chronic diseases and not transmitted, have longer duration and slow progression (NCD Fact sheets).
Cardiovascular diseases (coronary artery disease, hypertension, stroke,
sudden cardiac deaths, arrhythmia, peripheral artery disease, congestive
heart failure and congenital heart disease, deep vein thrombosis, rheumatic heart disease and pulmonary embolism), cancers, diabetes and chronic
respiratory diseases are major categories of non-communicable diseases
responsible for 60% of global deaths (35 million)(Davies et al., 2011; World
Health Organization, 2008). High blood pressure, high blood glucose, obesity, tobacco use and physical inactivity are risk factors for NCDs (World
Health Organization, 2009). SAs had been shown high risk of developing
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NCDs due to higher proportion of body fat at low BMI levels, higher death
and disease burden at low levels of risk factors for example glucose intolerance, genetic susceptibilities, higher prevalence of metabolic syndrome and
type2 diabetes, physical inactivity, acquiring of unhealthy dietary habits in
the adopted countries, increased stress levels, feelings of isolation, barriers
to access to health services such as irregular legal status, unemployment,
low income, poor working conditions, poor housing, low education, language and cultural barriers and lack of sensitivity in health care and social
service providers (Davies et al., 2011). Most of the literature on SAs is based
on evidence drawn from SAs residing in United States, United Kingdom,
Canada, United Arab Emirates and Singapore.
SAs are significant population residing outside their countries of origin.
Most of them follow the life stytle, social relations and endogamy with their
compatriots residing in the countries of immigration or their native countries. Given the same genetic pool, studies on SAs are useful for evaluating
the effect of environmental factors in the causation of diseases. Therefore,
in this manuscript we reviewed the available evidence on the prevalence of
non-communicable diseases in SAs.
All the data are collected from secondary sources. Using Google search engine we conducted search for the information on NCDs in SAs. We confined
our search for four NCDs only such as cardiovascular diseases, cancers,
type 2 diabetes, obesity and respiratory diseases. As most of the studies
on NCDs in SAs are available from United States, United Kingdom, Canada, Singapore and United Arab Emirates we restricted our search to these
countries. Our search for information included original articles, review articles, meta-analysis and editorials. Publications of reputed journals and
contributing to significant information were included in this review article
by mutual agreement between the authours for inclusion of publication in
this review.
Cancer in SA immigrants:
United Kingdom:
SAs constitute 4% of population in England and have different socio-economic distributions. Incidence of lung, breast, uterus, ovary and testicular
cancer was found to be higher in SAs living in England than their native
countries. The cited reasons for high incidence were high prevalence of
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smoking in especially Bangladeshi migrants, changes in reproductive behaviour, diet and body size, for breast cancer; lower access to diagnostic
tests, for prostate cancer; and lower processed red meat intake, for colorectal cancer (Maringe et al., 2013). SAs had higher survival rates for cancers such as colorectal (58.9% vs. 53.6%), liver (15.0% vs. 9.4%) and lung
(15.9% vs. 9.3%) and lower survival rates in breast and prostate cancer than
non-Asians (Maringe et al., 2015). In another study, higher mortality was
observed for liver, oral cavity and gall bladder cancer in the first generation
of Bangladeshi, whereas, lower mortality was found in subsequent generations (Mangtani et al., 2010). Among SAs migrated to England, standardized mortality ratios for all cancers was found to be 58 from people of Indian than Bangladeshi origin in whom the mortality ratio was 85 (Zaman
et al., 2007).
Incidence rate of cancer per 100000 men and women were found to be high
in SAs of United Kingdom (173 and 179) followed by United States(142-152
and 164-176) and Singapore(102 and 132) and these observation were
made for colorectal, prostate, thyroid, pancreas, lung, breast and non-Hodgkin lymphoma (Rastogi et al.,2008). Incidence rate of breast cancer was
29% lower and survival rate was 70% in SA than non-SA women (Farooq &
Coleman, 2005). Poor survival outcomes for leukaemia and lymphoma and
better survival outcomes for solid tumours was observed in SA children
and young adults compared to non-SA counterparts (van Laar et al., 2012).
Lower rates of prostate cancer were observed in SAs than white people
(Metcalfe et al., 2008). Risk of breast cancer was found to be decreasing in
SAs than native English women (McCormack et al., 2004). In a longitudinal study spanning 18 years found lower incidence of malignant neoplasms
of lung, oral cavity, pharynx, oesophageal, liver, laryngeal and renal in SAs
than Scottish, Irish, Northern Island men and women (Harding & Rosato, 1999). SA men had higher risk of oral cancer, whereas, SA women had
higher risk of oral and pharyngeal cancer than non-SA men and women
(Moles et al., 2008).
United States: Rates of cancer in SAs in California were higher for all
cancers except oral, pharyngeal, oesophageal and cervical than native Asian
Indians. SA population had registered higher rate of cancers of oesophagus, gall bladder, prostate, breast, ovary and uterus, as well as lymphomas,
leukemias and multiple myelomas than Asia-Pacific Islanders. SAs experienced higher prevalence of cancers of the stomach, liver and bile duct,
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gall bladder, cervix and multiple myelomas than non-Hispanic populations
(Jain et al., 2005).
Cardiovascular diseases, obesity and type 2 diabetes in SA immigrants:
United States: Higher prevalence of coronary artery disease (CAD) was
found in SAs than any other ethnic group. CAD occurs early in life and
follows malignant course. High triglyceride, low high density lipoprotein
cholesterol, high lipoprotein (a) levels, hyperinsulinemia and central obesity are significant risk factors in SA (Enas & Mehta, 1995). Two to four fold
risk at all ages and 5-10 fold risk under 40 years, higher hospitalizations
due to CAD were observed in SAs (Enas & Mehta, 1995). Severe and extensive narrowing of coronary artery was observed in SAs compared to other
ethnic groups (Enas et al., 1992). Prevalence of smoking was not found to
be significantly different in SAs than other ethnic groups (Jha et al., 1993).
Prevalence of smoking, high serum cholesterol, high blood pressure in SAs
was found to be not different from Caucasians (Enas et al., 1996). The prevalence of type 2diabetes was found to be 20% and 3-4 times higher than
Caucasians. Abdominal obesity was reported as strong risk factor for CAD
in SAs (Mckeigue et al.,1991).
SAs had similar but smaller LDL cholesterol (LDL-C)s whereas prevalence
of low HDL cholesterol(HDL-C) and less protective HDL particle(HDL2b)
was higher than other populations (Kulkarni et al.,1999; Bhalodkar et al.,
2004; Superko et al., 2005). Prevalence of type 2 diabetes was higher in
SAs than Blacks, Whites and Hispanics (Venkatraman et al., 2004). Higher
proportional mortality ratios for CAD and higher prevalence of subclinical
atherosclerosis were observed in SAs compared to other six racial groups
(Palaniappan et al., 2004; Gupta et al., 2006). Increased abdominal visceral fat and insulin resistance was observed in SAs when compared to Europeans at similar BMI (Yusuf et al., 2005). Higher levels of lipoprotein(a),
homocysteine, plasminogen activator inhibitor and frequent observation of
microalbuminuria was observed in SAs than White populations (Gupta et
al., 2006). Low adiponectin levels and higher plasma concentrations of adipose tissue metabolite leptin and non esterified fatty acids were observed
in SAs than in Whites (Raji et al.,2004; Abate et al.,2004). INTERHEART
study in 52 countries including SAs showed smoking, raised apolipoproteinB/apolipoprotein A1 ratio, hypertension, diabetes mellitus, abdominal
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obesity and psychosocial stress were significant risk factors for myocardial
infarction, whereas, daily consumption of fruits and vegetable, moderate
consumption of alcohol and regular physical activity were protective factors
for myocardial infarction (Yusuf et al.,2004). SA women had higher prevalence of coronary artery calcium than most other racial groups (Kanaya
et al., 2014). Higher prevalence of type 2 diabetes, insulin resistance and
lower beta levels were observed in SAs than other racial groups ( Kanaya et
al., 2014). SAs were found to be younger, had higher prevalence of diabetes,
dyslipidemia and acute coronary syndromes; had smaller normalized proximal LAD luminal diameters, increased percent stenosis in proximal LAD
and RCA segments and higher number of patients with multiple diseased
vessel segments than Caucasians (Hasan et al.,2011). Religiosity mediated
by cultural beliefs, diet and physical activity (9%) showed association with
overweight/obesity in Muslims, Hindus and Sikhs (Bharmal et al., 2018).
Believers of Islam showed higher mean levels of triglycerides and LDL cholesterol and lower levels of HDL cholesterol than those without religious affiliation (Hirode et al., 2019). In association study of alcohol consumption
with common carotid artery intima-medial thickness measured by computed tomography showed that >7drinks/week of alcohol consumption
increased 0.096mm thickness of arterial intimal-medial region (Chevli et
al., 2020). A comparative study of NCD risk factors in three groups of SAs
(those who prefer SA culture; United States Culture and SA and US culture)
showed that in women who prefer SA culture had higher prevalence of
pre-diabetes, diabetes, fasting and 2hr glucose and 2hr insulin than group
favouring SA and US culture. Women who prefer US culture showed lower
triglycerides, body mass index, waist circumference and higher HDL cholesterol than women favouring SA culture after adjustment for age, years in
US, study site, socio-economic and life style factors. In men, no such trend
was observed with reference to NCD risk factors (Al-sofiani et al., 2020).
Table 1: Population Statistics of South Asians in USA in 2015

South Asians
Indian
Bangladeshi
Bhutanese
Nepali
34

Population
3,982,000
188,000
24,000
140,000
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Pakistani
Sri Lankan

519,000
60,000

Source: Population estimates from U.S. Census Bureau, 2015 American Community Survey
1-year estimates . https://www.pewresearch.org/fact-tank/2017/09/08/key-facts-aboutasian-americans/.Acess21 April 2

Figure 1 : Population distribution of South Asians in USA in 2015
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United Kingdom: In SAs, the relative risk of dying in the age group of 2029 years due to CAD was 3.13 as against 1.36 for all age groups (Enas et al.,
1996). SAs were twice as likely to be admitted to hospital with heart attack
and younger and more likely to die due to heart attacks in the ensuing six
months than Caucasians (Wilkinson et al., 1996). Compared to Caucasians,
correlation between insulin resistance syndrome and CAD was observed
in SA (Dhawan, 1996). A 3 to 5 fold increase in myocardial infarction and
cardiovascular death was observed in SAs when compared to other ethnic
groups (Harding, 2003). Prevalence of hypertension was similar and
prevalence of smoking was lower in SAs than other populations (Agyemand
& Bhopal, 2002; Anand, 2000; Petersen et al., 2004). Coronary mortality
fell for all migrants but remained higher for SAs men and women than
Whites (Harding et al., 2008). The standardized mortality ratio for diabetes
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in SAs before 30 years in men was 3.9 and in women it was 10.1 in contrast
to men and women of non-SA who had the standardized mortality ratio
of 2.7 and 4.0 respectively (Swerdlow et al.,2004). Poorer knowledge and
understanding of diabetes, lower physical activity, cholesterol, smoking and
similar levels of hypertension was observed in SAs than in Whites (Zaman
et al., 2011). High proportion of younger SAs were admitted to the hospital
due to CAD than Whites (Wilkinson et al.,1996). SAs had better prognosis
for mortality with history of CAD and diabetes than Whites (Zaman et al.,
2013). Indians had less CAD than people originated from Bangladesh and
Pakistan (Bhopal, 2000). SAs had fewer retinal arteriolar and venular
vessels and bifurcations compared to the White population (Hughes et
al., 2013). Higher prevalence of type 2 diabetes was observed among SAs
than Black or White people(English et al.,2016). Higher maternal obesity
was observed in Pakistanis (32.3%) followed by Bangladeshi(24.3%) and
Indian(22.8%) women residing in United Kingdom(Garcia et al.,2017).
Cuisine of SAs was found to be dominated by frying and roasting and food
contained higher proportion of trans fatty acids (Kakde et al., 2017).

Table 2: Population statistics of South Asians in England and Wales (2011)
South Asians
Indian
Bangladeshi
Pakistan

Population(thousands)
1413*
447
1124

Source: unity/culturalidentity/ethnicity/articles/2011censusanhttps://www.ons.gov.uk/peoplepopu
lationandcommalysisethnicityandreligionofthenonukbornpopulationinenglandandwales/2015-0618#toc. * indicates UK and non-UK born.
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Figure 2: Census of South Asians in England and Whales (2011)
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Canada: Highest CAD mortality in SAs when compared to individuals
of Chinese and European descent was reported (Sheth et al., 2019). SAs
when compared to Whites were more likely to present to the hospital later
and have anterior myocardial infarction (Gupta et al.,2002). Young SAs
admitted for cardiac catheterization were presented with left main, multi
vessel disease and distal CAD (Gupta et al., 2001). SAs were younger at the
time of first hospitalization for heart failure than other non-Asian (Singh
and Gupta, 2005). C reactive protein mean levels were higher in SAs than
Europeans and Chinese even after adjusting for age, sex and metabolic
factors (Anand et al., 2004). Higher rates of coronary angiography were
reported in SAs than in general population (Jones et al., 2004). Higher
prevalence of CAD was observed in SAs than in Whites. The prevalence of
diabetes, hypertension, lower HDL-C and higher percentage of body fat was
found to be higher in SAs than in Whites (Rana et al., 2004). SAs experienced
more major cardiac events within three months after transplantation
compared with Whites (Prasad et al., 2011). Standardized rate of acute
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myocardial infarction hospitalization was highest in South Asians than
Whites and Chinese. The same trend was also reported among South Asian
women. Young men of South Asian origin had double and ten time higher
incident rate of acute myocardial infarction than White and Chinese ethnic
groups in British Columbia (Nijjar et al., 2010).Analysis of first generation
immigrant data of South Asians in Canada revealed age,gender and income
adjusted prevalence of diabetes was higher in people from Sri Lanka
followed by Bangladesh, Pakistan, India and Nepal. Within each group
prevalence was higher in men than women and increased with income,
education, English speaking ability and refugee status (Benerjee and Shah,
2018). South Asians in Canada constitute 5.6% of Canadian population.
SAs in Canada mostly populated in Ontario, Alberta and British Columbia.
SAs follow faith in Hinduism, Islam, Sikhism and Christianity. Most SAs
speak Punjabi (South Asian Canadians Wikipedia). Indian origin people
in Singapore were dominated by Tamilians and Malayalee. They follow
religious faiths of Hinduism, Islam, Christianity, Sikhism and Buddhism.
English, Malay, Chinese and Tamil are mostly spoken languages by SAs in
Singapore (Indian Singaporeans, Wikipedia).

Table 3: Population statistics of South Asians in Canada (2016)
South Asians
Bangladeshi
Bhutanese
Paistani
SriLankan
Nepali
Indian

Population
45940
3600
215555
159880
17140
1582215

Source:https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/details/page.
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Figure 3: Census data of South Asians in Canada (2016)
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Singapore: The relative risk of dying of in the age group of 30-39 years
was 12.5 in SAs whereas it was 3 in Chinese men aged 60-69 years (Hughes
et al., 1990). Hospital admission of younger SAs due to heart attack
and dying due to heart attack was higher within six months than other
ethnic groups in Singapore (Ministry of health, Singapore, 1993). A serial
population survey in Singapore showed that age standardized prevalence
of diabetes was stable among Chinese whereas among South Asians the
diabetes showed increased trend from 1992-2010. Prevalence of obesity
among Chinese women found to be stable but Chinese men and South
Asians showed increased prevalence (Tan et al., 2016).
United Arab Emirates: It has been estimated that 89% of population
of UAE comprised of migrants from low and middle income countries
dominated by South Asian countries (2/3 of all immigrants). Prevalence of
obesity, central obesity, hypertension and diabetes was found to be 44.7%,
66.7%, 30.5% and 9% respectively. Six to 10 years stay at UAE had Odds
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ratio of 1.6 for developing central obesity. Higher prevalence of obesity
was attributed to increased fat intake, increased consumption of refined
carbohydrates and soft drinks and low physical activity (Shah et al., 2015).

Table 4: Census data of South Asians in United Arab Emirates (2015)
South Asians
Indian
Pakistani
Bangladeshi
Nepali
Sri Lankan
Afghanistani

Population
2600000
1200000
700000
300000
300000
150000

Source:https://web.archive.org/web/20170321184658/http://www.bq-magazine.com/
economy/socioeconomics/2015/04/uae-population-by-nationality

Figure 4: Census data of South Asians in United Arab Emirates
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Most of the immigrant SAs in UAE were underpaid, unskilled or semiskilled, live alone or share with other compatriots and characterized
by suffering from depression, anxiety and stress (Shah et al. 2015). The
majority of Asian immigrants to U.S. came as refugees or to study/ work/
reunite with their families. After Chinese, Asians of Indian origin is the
largest Asian population (20%). Approximately 73% Asian adults are
born outside of U.S. Among Asians, 92% of Bhutanese were born in
countries other than U.S. About 13% of Asian origin immigrants were
unauthourizedly living in U.S. Highest median annual income was observed
in Indians followed by Sri Lanka, Nepali and Bangladeshi households. In
poverty, Bhutanese contribute higher proportion and Indians the least.
The majority of Indians had Bachelor’s degree followed by Sri Lankan and
Bhutanese origin SAs. Higher proportion of Nepali had house ownership
among SAs. Indian followed by Bhutanese origin SAs were reported to
speak English fluently. A higher percent of Bhutanese among SAs were
found to be living in multigenerational families. Western U.S followed
by California was inhabited by most of the Asian Americans (Lopez et
al., 2017). Characteristics of Indian origin SAs are available from public
resources. Indian origin SA contributes 2.5% of population in England and
Wales. Leicester, Birmingham and Harrow are populated by the Indian
ethnic groups. About 42.9% of Indian origin born in England; 8.3% lived
in most deprived regions; 33.4% belonged to 18-34 years; 12% aged above
60 years; 3.8% were single parents; 76% were employed; 43% had annual
income of £34,700; and74% were house owners(Indian ethnic fact and
figures, 2019)
Respiratory diseases among South Asian immigrants: Multi
ethnic study on the prevalence, severity and management of chronic
obstructive pulmonary disease in London showed that South Asians and
Blacks than Whites are less likely to have breathlessness; South Asians had
vaccine rates for influenza and pneumococcous and lower referral rates
for pulmonary rehabilitation along with Blacks than Whites (Martin et
al.,2012). A comparative study on asthma consultations in England among
White, South Asians and Afro-Caribbeans revealed lower consultations
among White than other ethnic groups. Without regard to born in England
or not, South Asians and Afro-Caribbeans experienced increased risks than
Whites (Netuveli et al.,2005).
Asthma was found to be increasing at faster rate and rate of asthma related
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hospitalizations was higher among SAs than general population of Ontario,
Canada (Stanojevic et al.,2014; Benchimol et al.,2015). SA women who
migrated to the United Kingdom aged 5 years or older reported less asthma
(6.5%) than those born in the United Kingdom or who migrated before
age 5 (16.0%), with an adjusted odds ratio of 0.38 (Kuehni et al.,2007).
Formulation of inclusive health policies, starting of preventive measure
to reduce the burden due to NCDs and sensitization of health workers
to cultural and language barriers of SAs may go a long way to reduce the
exchequer and disease burden of countries where SAs adapted as their
home (Davies et al., 2011).
In this review, we have included four broad non-communicable diseases
(cancers, cardiovascular diseases, obesity and diabetes and respiratory
diseases), the subtypes of these diseases could not be included due to the
lack of data on them. Even among cancers, information is available from U.S
and United Kingdom only. This suggests the need to carry out more studies
on NCDS from different countries where SAs are populated. Without regard
to the country of immigration, SAs were characterized by unfavourable
picture on NCDs than native populations. Wherever SAs immigrated, three
categories of SAs emerge 1. Those who are still retaining the culture of
country of origin 2. Those who adopted the culture of immigrant country 3.
Those who follow the culture of countries of origin and adoption. Adoption
of culture of immigrant country is seen in some of the SAs who belong
to second-generation, younger and born in immigrant countries. These
observations should be taken into consideration while designing the studies
on SAs. It is interesting to note that countries of origin and immigration
are conducting studies without integration or collaboration with each
other which is not benefiting either of them. Collaborative studies on SAs
between countries of origin and immigration can help to draw integrative
evidence using uniform methods to develop policies and intervention for
the improving the health status of SAs.
Critical Remarks and Policy Suggestions:
1. SAs should be made proficient in English speaking; this enables to bridge
the gaps between patients and health care providers. Wherever needed
language assistance should be provided to those who cannot speak English
fluently.
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2. Committees and organizations involved on health aspects of SAs should
educate the community members on various health issues, generate
funding for those who cannot afford the treatment and design the culturally
acceptable interventions to reduce risk factor burden and prevent the
development of diseases.
3. Family decisions influence the health seeking behaviour of SAs especially
among women. Policy make Rs should take this aspect in to account while
designing interventions in women (Bottorff et al., 2001)
4. To better strengthen the communication between patients and health
care providers, studies should be conducted on beliefs and values of SAs
and role of cultural and social factors influencing the definition of health
problems of SAs (Bottorff et al., 2001).
5. Governments of all countries are encouraged to make health policies on
migrants and legal frame work for the enforce of the same.
6. United Nations should instruct all its member countries to remove
barriers and enhance the coverage of insurance to SAs in their countries
irrespective of their income-levels, length of stay, immigration and legal
residence status (Llano, Standford University).
7. Immigrants should be made aware and familiar on the available health
services, health promotion and health screening programmes (Llano,
Standford University).
8. Countries should support to countries to which their native people
emigrated to implement health policies and national action plans on
migrants and monitor their health periodically (World Health Organization,
2018).
9. SAs are grouped as minority though they differ in language, cultural
practices, belief system and health behaviours. Efforts should made to
appreciate the heterogeneity among them (Islam, 2013).
10. In the absence of quality of health data it is difficult to identify the health
concerns of SAs and getting grants for promoting studies for evaluating
their health status. There is need to initiate large number of studies to
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collect health data of SAs (Islam, 2013).
11. Facilitation of orderly, safe, and responsible migration and mobility of
people, including through implementation of planned and well-managed
migration policies as given in sustainable development goal target 10.7 is
the responsibility of all Unite Nation member countries which should be
enforced.(Sustainable development goals knowledge platform).
References
Abate,N., Chandalia, M., Snell, P.G., & Grundy, S.M.(2004). Adipose tissue
metabolites and insulin resistance in nondiabetic Asian Indian men. J Clin
Endocrinol Metab, 89(6), 2750 –2755.
Agyemand, C., & Bhopal, R.S.(2002). Is the blood pressure of South Asian
adults in the UKhigher or lower than that in European white adults? A
review of cross-sectional data. J Hum Hypertens, 16, 739 –751.
Al-Sofiani, M.E. Langan, S. Kanaya, A.M. Kandula, N.R. Needham, B.L.,
Kim, C., Vaidya, D., Golden, S.H. Gudzune, K.A. & Lee, C.J.(2020). The
relationship of acculturation to cardiovascular disease risk factors among
U.S. South Asians: Findings from the MASALA study. Diabetes Res Clin
Pract,161,108052.
Anand, S.S., Yusuf, S., Vuksan, V., Devanesen, S., Teo, K.K., Montague,
P.A., Kelemen, L., Yi, C.,Lonn, E., Gerstein, H., Hegele, R.A., & McQueen,
M.(2000). Difference in risk factors, atherosclerosis, and cardiovascular
disease between ethnic groups in Canada: the Study of Health Assessment
and Risk in Ethnic groups (SHARE). Lancet, 356(9226), 279 –284.
Anand, S.S., Razak, F., Yi, Q., Davis, B., Jacobs, R., Vuksan, V., Lonn, E.,
Teo, K., McQueen, M.,& Yusuf S.(2004). C-reactive protein as a screening
test for cardiovascular risk in a multiethnic population. Arterioscler
Thromb Vasc Biol, 24(8), 1509 –1515.
Benchimol, E.I., Manuel, D.G., To, T., Mack, D.R., Nguyen, G.C.,
Gommerman, J.L., Croitoru, K., Mojaverian, N., Wang, X., Quach, P., &
Guttmann, A. (2015). Asthma, type 1 and type 2 diabetes mellitus, and

44

Migration and Diasporas: An Interdisciplinary Journal

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

P. Venkatramana & S.A.A. Latheef 2, 1 (2019): 8-31

inflammatory bowel disease amongst South Asian immigrants to Canada
and their children: a population-based cohort study. PLoS One, 10(4),
e0123599.
Benerjee,A.T., & Shah, B.R.(2018). Differences in prevalence of diabetes
among immigrants to Canada from South Asian countries. Diabetes Med,
35(7), 937-943.
Bhalodkar, N.C., Blum, S., Rana, T., Bhalodkar, A., Kitchappa, R., Kim,
K.S., & Enas E. (2004). Comparison of levels of large and small high density
lipoprotein cholesterol in Asian Indian men compared with Caucasian men
in the Framingham Offspring Study. Am J Cardiol, 94(12), 1561–1563.
Bhopal, R.(2000). What is the risk of coronary heart disease in South
Asians? A review of UK research. J Public Health Medicine, 22(3), 375-385.
Bilen, O., Kamal, A., & Virani, S.S.(2016).Lipoprotein abnormalities in
South Asians and its association with cardiovascular disease: Current state
and future directions. World J Cardiol, 8(3), 247-257.
Bharmal, N.H., McCarthy, W.J., Gadgil, M.D., Kandula,N.R., &
Kanaya,A.M.(2018). The association of religious ailiation with overweight/
obesity among South Asians: the mediators of atherosclerosis in South
Asians living in America(MASALA) Study.J Relig Health, 57(1), 33-46.
Bottorff, J.L., Johnson, J.L., Venables, L.J., Grewal, S., Popatia, N., Hilton,
B.A., Clarke, H., Sumel, P., Bilkhu,S., & Sandhu, G.(2001). Voices of
immigrant South Asian Women: expressions of health concerns. Journal
of Health care for the Poor and Underserved, 12(4),392-403.
Chevli, P.A., Aladin,A.I., Kanaya,A.M., Kandula,N.R., Malaver,D.,
& Herrington,D.M.(2020). Alcohol consumption and subclinical
atherosclerosis among South Asians: findings from the mediators of
atherosclerosis in Wouths living in America(MASALA) study. Nutrition,
Metabolism & Cardiovascular Diseases 30,123-131.
Davies, A.A.,Blake, C.,& Dhavan, P.(2011). Social determinants and risk
factors for
non-communicable diseases (NCDs) in South Asian migrant
populations in Europe. Asia Eur J, 8, 461–473.

Migration and Diasporas: An Interdisciplinary Journal

45

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

Non-communicable diseases...

Dhawan, J.(1996). Coronary heart disease risks in Asian Indians. Current
Opinion Lipidol, 7,196-198.
Enas, E.A., Yusuf, S., & Mehta, J.(1992). Prevalence of coronary artery
disease in Asian Indians. Am J Cardiol, 70(9), 945 -949.
Enas, E.A., & Mehta, J.(1995). Malignant coronary artery disease in young
Asian Indians: thoughts on pathogenesis, prevention and therapy. Cin
Cardiol, 18(3), 131-135.
Enas, E.A., Yusuf, S., Mehta, J.(1996). Meeting of international working
group on coronary artery disease in South Asians. Indian Heart J, 48(6)
727-732.
English, S., Tippu, Z., Chan, T., Vlyme, J.V., Burleigh, D., Correa, A.,
Hine,J., Munro, N.,& Lusignan,S.D.(2016). Type 2 diabetes prevalence
among people of South Asian ethnicity in the U. Diabetes & Primary Care,
18, 28-32.
Farooq, S., & Colem, M.P.(2005). Breast cancer survival in South Asian
women in England and Wales. J Epidemiol Community Health, 59(5),
402–406.
Garcia, R., Ali, N., Guppy, A., Griiths, M., & Randhawa,G.(2017). A
comparison of antental classifications of ‘overweight’ and ‘obesity’
prevalence between white British, Indian, Pakistani and Bangladeshi
pregnant women in England; analysis of retrospective data.BMC Public
Health 17,308.
Gupta, M., Singh, N., & Verma, S.(2006). South Asians and cardiovascular
risk what clinicians should know? Circulation 113(25), e924-e929.
Gupta, M., Singh, N.,& Verma S.(2006). South Asians and cardiovascular
risk what clinicians should know. Circulation, 113(25), e924-e929.
Gupta, M., Doobay, A.V., Singh, N., Anand, S.S., Raja, F., Mawji, F., Kho, J.,
Karavetian, A., Yi, Q., & Yusuf, S. (2002). Risk factors, hospital management
and outcomes after acute myocardial infarction in South Asian Canadians
and matched control subjects. Can Med Assoc J, 166(6), 717–722.

46

Migration and Diasporas: An Interdisciplinary Journal

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

P. Venkatramana & S.A.A. Latheef 2, 1 (2019): 8-31

Gupta, M., Singh, N., Warsi, M., Reiter, M., & Ali, K.(2001). Canadian South
Asians have more severe angiographic coronary disease than European
Canadians despite having fewer risk factors. Can J Cardiol 17(suppl C),
226C.
Harding, S,& Rosato, M.(1999). Cancer incidence among first generation
Scottish, Irish, West Indian and South Asian migrants living in England
and Wales. Ethnicity and Health, 4(1-2), 83-92.
Harding, S. (2003). Mortality of migrants from the Indian subcontinent to
England and Wales: effect of duration of residence. Epidemiology, 14(3)
287–292.
Harding, S., Rosato, M., & Teyhan, A. (2008). Trends for coronary heart
disease and stroke mortality among migrants in England and Wales, 19792003: slow declines notable for some groups. Heart, 94(4), 463–470.
Hasan, R.K., Ginwala, N.T., Shah, R.Y., Kumbhani, D.J., Wilensky, R.L.,
& Mehta, N.N.(2011). Quantitative angiography in South Asians reveals
differences in vessel size and coronary artery disease severity compared to
Caucasians. Am J Cardiovasc Dis 1(1), 31-37.
Hirode, G., Vittinghoff, E., Bharmal, N.H.,Kandula,N.R., & Kanaya, A(2019).
The association of religious affiliation with cholesterol levels among South
Asians: the Mediators of Atherosclerosis in South Asians Living in America
study. BMC Cardiovasc Disord, 19, 75.
Hughes, K., Yeo, P.P., Lun, K.C., Thai, A.C., Sothy, S.P. Wang, S.W.(1990).
Cardiovascular diseases in Chinese; Malays and Indians in Singapore.II.
Differences in risk factor levels. J Epidemiol community Hlth, 44(1),29-35.
Hughes, A.D., Bathula, R., Park C, Tillin T, Wit N, McG Thom S, &
Chaturvedi, N. (2013). Microcirculatory rarefaction in South Asians — a
potential mechanism for increased cardiovascular risk and diabetes. PLoS
ONE, 8(10): e76680.
Indian ethnic group facts and figures.(2019). https://www.ethnicity-factsfigures.service.gov.uk/summaries/indian-ethnic-group. Access 21 April

Migration and Diasporas: An Interdisciplinary Journal

47

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

Non-communicable diseases...

2020.
Indian
Singaporeans.
https://en.wikipedia.org/wiki/Indian_
Singaporeans. Acess 21 April 2020.
Islam,T., Selvaratnam, I., Shan,N.(2013). Council of Agencies Serving
South Asians 3rd Annual Health Equity Conference “Building an Effective
South Asian Health Strategy in Ontario. http://pchs4u.com/documents/
research-reports-and-resources/CASSAs-South-Asian-Strategy-Report.
pdf. Acess 21 April 2020.
Jain, R.V., Mills, P.K., & Parikh-Patel, A.(2005). Cancer incidence in the
south Asian population of California, 1988-2000. J Carcinog, 4, 21.
Jha, P., Enas, E.A., & Yusuf, S.(1993). Coronary artery disease in Asian
Indians: prevalence and risk factors. Asian Am & Pac Islander J Health,
1:161-175.
Jones, M., Ramsay, J., Feder, G., Crook, A.M., & Hemingway, H.(2004).
Influence of practices’ ethnicity and deprivation on access to angiography:
an ecological study. Br J Gen Pract, 54(503), 423–428.
Kakde, S., Bhopal, R.S., Bhardwaj, S., & Misra, A.(2017). Urbanized
South Asians’ susceptibility to coronary heart disease: the high-heat food
preparation hypothesis. Nutrition, 33, 216–224.
Kanaya, A.M., Kandula, N.R., Ewing, S.K., Herrington, D., Liu, K., Blaha,
M.J., Srivastava, S., Dave, S.S., Budoff, M.J.(2014). Comparing coronary
artery calcium among U.S. South Asians with four racial/ethnic groups:
The MASALA and MESA studies. Atherosclerosis, 234(1), 102-107.
Kanaya, A.M., Herrington, D., Vittinghof, E., Ewing, S.K., Liu, K., Blaha,
M.J., Dave, S.S., Qureshi, F., & Kandula, N.R.(2014). Understanding the
high prevalence of diabetes in U.S.South Asians compared with four racial/
ethnic groups: the MASALA andMESA studies. Diabetes Care,37(6), 16211628.
Kuehni, C.E., Strippoli, M.P., Low, N., & Silverman M.(2007).Asthma in
young south Asian women living in the United Kingdom: the importance of
early life. Clin Exp Allergy, 37(1), 47-53.

48

Migration and Diasporas: An Interdisciplinary Journal

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

P. Venkatramana & S.A.A. Latheef 2, 1 (2019): 8-31

Kulkarni, H.R., Nanda, N.C., & Segrest, J.P.(1999). Increased prevalence
of smaller and denser LDL particles in Asian Indians. ArteriosclerThromb
Vasc Biol, 19(11), 2749 –2755.
Mangtani, P., Maringe, C., Rachet, B., Coleman, M.P., & dos Santos Silva,
I.(2010). Cancer mortality in ethnic South Asian migrants in England and
Wales (1993–2003): patterns in the overall population and in first and
subsequent generations. British Journal of Cancer, 102(9), 1438-1443.
Llano. Immigrants and Barriers to Healthcare: Comparing Policies in the
United States and the United Kingdom. Standford J Public Health.https://
web.stanford.edu/group/sjph/cgi-bin/sjphsite/immigrants-and-barriersto-healthcare-comparing-policies-in-the-united-states-and-the-unitedkingdom/ Acess 21 April 2020.
Lopez, G.,Ruiz,N.G., & Patten,E.(2017). Key facts about Asian Americans,
a diverse and growing population. https://www.pewresearch.org/facttank/2017/09/08/key-facts-about-asian-americans/. Access 21 April
2020.
Maringe, C., Mangtani, P., Rachet, B., Leon, D.A., Coleman, M.P., & Silva,
I.D.S.(2013). Cancer incidence in South Asian migrants to England, 1986–
2004: Unravelling ethnic from socioeconomic differentials. Int J Cancer,
132(8),1886–1894.
Maringe, C., Li, R., Mangtani, P., Coleman, M.P., & Rachet, B.(2015).
Cancer survival differences between South Asians and non-South Asians
of England in 1986–2004, accounting for age at diagnosis and deprivation.
British Journal of Cancer, 113(1), 173-181.
Martin, A., Badric,E., Mathur, R., Hull, S.(2012). Effect of ethnicity on the
prevalence, severity and management of COPD in general practice. Br J
Gen Pract, 62(595):e76-e81.
McCormack, V.A., Mangtani, P., Bhakta, D., McMichael, A.J., Dos Santos
Silva, I. (2004). Heterogeneity of breast cancer risk within the South Asian
female population in England: a population-based case-control study of
first-generation migrants. British journal of cancer, 90 (1), 160-166.

Migration and Diasporas: An Interdisciplinary Journal

49

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

Non-communicable diseases...

McKeigue, P.M., Shah, B., & Marmot, M.G.(1991). Relation of central obesity
and insulin resistance with high diabetes prevalence and cardiovascular
risk in South Asians. Lancet, 16; 337(8738), 382-6.
Metcalfe, C., Patel, B., Evans, S., Ibrahim, F., Anson, K., Chingwundoh,
F., Corbishley, C., Dorling, D., Thomas, B., Gillatt, D., Kirby, R., Muir, G.,
Nargund, V., Popert, R., Persand, R., & Ben-Shlomo, Y.(2008). The risk
of prostate cancer amongst South Asian men in southern England: The
PROCESS cohort study. BJU International, 102, 1407-1412.
Moles, D.R., Fedele, S., Speight, P.M., Porter, S.R., & dos Santos Silva,
I.(2008). Oral and pharyngeal cancer in South Asians and non-South
Asians in relation to socioeconomic deprivation in South East England. Br
J Cancer, 12, 98(3), 633-5.
Netuvelu, G., Hurwitz, B., & Sheikh A.(2005). Ethnic variations in incidence
of asthma episodes in England and Wales:national study of 502,482
patients in primary care. Respiratory Research, 6, 120.
Nijjar, A.P.K., Wang,H., Quan,H., Khan,N.A.(2010). Ethnic and
sex differences in the incidence of hospitalized acute myocardial
infarction:British Columbia, Canada 1995-2002.BMC Cardiovascular
disorders,10,38.
Non-communicable
diseases
Factsheets.
http://www.who.int/
mediacentre/factsheets/fs355/en/. Accessed 21st April 2020.
Palaniappan, L., Wang, Y., & Fortmann, S.P.(2004). Coronary heart disease
mortality for six ethnic groups in California, 1990–2000. Ann Epidemiol,
14(7), 499 –506.
Petersen, S., Peto, V., &Rayner, M.(2004). Coronary heart disease
Statistics. London, UK: British Heart Foundation. http://www.heartstats.
org/datapage. Accessed April 21 2020.
Prasad, G.V.R., Vangala, S.K., Silver, S.A., Wong, S. C. W., Huang, M., Rapi,
L., Nash, M.M., & Zaltzman, J.S.(2011). South Asian ethnicity as a risk
factor for major adverse cardiovascular events after renal transplantation.

50

Migration and Diasporas: An Interdisciplinary Journal

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

P. Venkatramana & S.A.A. Latheef 2, 1 (2019): 8-31

Clin J Am Soc Nephrol 6(1),204–211.
Rana, A, de Souza, R.J., Kandasamy, S., Lear, S.A., & Anand, S.(2004).
Cardiovascular risk among South Asians living in Canada: a systematic
review and meta-analysis. CMAJ, 2(3), 183-191.
Rastogi, T., Devesa, S., Mangtani, P., Mathew, A., Kao, N.C.R., & Sinha
R.(2008). Cancer incidence rates among South Asians in four geographic
regions: India, Singapore, UK and US. Int J Epidemiol, 37 (1), 147-160.
Raji, A., Gerhard-Herman, M.D., Warren, M., Silverman, S.G., Raptopoulos,
V., Mantzoros, C.S., Simonson, D.C.(2004). Insulin resistance and vascular
dysfunction in nondiabetic Asian Indians. J Clin Endocrinol Metab, 89(8),
3965–3972.
Shah, S.M., Loney, T., Dhaheri, S.A., Vatanparast, H., Elbarazi, I., Agarwal,
M., Blair, I., & Ali R.(2015). Association between acculturation, obesity and
cardiovascular risk factors among male South Asian migrants in the United
Arab Emirates – a cross-sectional study.BMC Public Health, 15, 204.
Sharma, V., Saraswatin, L.R., Das, S., & Sarna, A.(2015). Migration in South
Asia: A Review, Report. New Delhi: Population Council.
Sheth, T., Nair, C., Nargundkar, M., Anand, S., & Yusuf, S. (1999).
Cardiovascular and cancer mortality among Canadians of European, South
Asian and Chinese origin from 1979 to 1993: an analysis of 1.2 million
deaths. Can Med Assoc J, 161, 132–138.
Singh, N., & Gupta, M. (2005). Clinical characteristics of South Asian
patients hospitalized with heart failure. Ethn Dis, 15, 615– 619.
Stanojevic, S., Shah, B.R., Anand, S.S., Sears, M.R., Su, J., & Subbarao,
P.(2014). The burden of asthma among South Asian and Chinese
populations residing in Ontario. Can Respir J, 21(6), 346–350.
Superko, H.R., Enas, E.A., Kotha. P., Bhat, N.K., & Garrett, B.(2005). Highdensity lipoprotein subclass distribution in individuals of Asian Indian
descent: the National Asian Indian Heart Disease Project. Prev Cardiol,
8(2), 81–86.

Migration and Diasporas: An Interdisciplinary Journal

51

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

Non-communicable diseases...

South Asian Canadian. https://en.wikipedia.org/wiki/South_Asian_
Canadians. Acess 21 April 2020.
Sustainable development goals knowledge platform.
sustainabledevelopment.un.org/sdg10.Acess 21 April 2020.

https://

Swerdlow, A.J., Laing, S.P., Dos Santos Silva, I, Slater, S.D., Burden, A.C.,
Botha, J.L., Waugh, N.R. Morris, A.D. Gatling, W., Bingley, P.J. Patterson,
C.C., Qiao, Z, & Keen, H. (2004). Mortality of South Asian patients with
insulin-treated diabetes mellitus in the United Kingdom: a cohort study.
Diabet Med, 21(8), 845–851.
Tan,K.H.X., Barr, E.L.M., Koshkina, V., Ma, S., Kowlessur, S., Magliano,
D.J. Soderberg,S., Chia,K.S., Zimmet,P., & Lim,W.Y.(2016).Diabetes
mellitus prevalence is increasing in South Asians but is stable in Chinese
living in Singapore and Mauritius. J Diabetes, 9(9), 855-864.
The Health of Singapore.(1993). Research and evaluation department,
Ministry of health, Singapore.
van Laar, M., McKinney, P.A., Stark, D.P., Glaser, A., Kinsey, S.E., Lewis,
I.J., Picton, S.P., Richards, M., Norman, P.D.& Feltbower, R.G. (2012).
Survival trends of cancer amongst the south Asian and non-south Asian
population under 30 years of age in Yorkshire, UK. Cancer Epidemiology:
The International Journal of Cancer Epidemiology, Detection and
Prevention, 36 (1), e13 - e18.
Venkataraman, R., Nanda, N.C., Baweja, G., Parikh, N., & Bhatia V.(2004).
Prevalence of diabetes mellitus and related conditions in Asian Indians
living in the United States. Am J Cardiol, 94(7), 977– 980.
Wilkinson, P., Sayer, J., Laji, K., Grundy, C., Marchant, B., Kopelman,
P., Timmis, A.D.(1996). Comparison of case fatality in south Asian and
white patients after acute myocardial infarction: observational study.BMJ,
312(7042), 1330-1333.
Wilkinson, P., Sayer, J., Laji, K,Grundy, C., Merchant, B., Kopelman, P,
& Timmis, A.D. (1996). Comparison of case fatality in south Asian and

52

Migration and Diasporas: An Interdisciplinary Journal

Vol 2, No.1, Jan-June 2019.ISSN: 2581-9437

P. Venkatramana & S.A.A. Latheef 2, 1 (2019): 8-31

white patients after acute myocardial infarction: observational study. BMJ,
312(7042), 1330–1333.
World Health Organization.(2008). Action plan for the global strategy for
the prevention and control of non-communicable diseases 2008–2013.
World Health Organization, Geneva. www.who.int/nmh/Actionplan-PCNCD- 2008.pdf. Accessed 21 April 2020.
World Health Organization.(2009). Global health risks: mortality and
burden of disease attributable to selected major risks. World Health
Organization, Geneva.
http://www.who.int/healthinfo/global_burden_disease/
GlobalHealthRisks_report_full.pdf. Accessed 21 April 2020.
World Health Organization.(2018). Health of refugees and migrants.
Regional situational analysis, practices , experiences, lessons learned and
way forward.WHO South-East region.
Yusuf, S., Hawken, S., Ounpuu, S., Bautista, L., Franzosi, M.G., Commerford,
P., Lang, C.C., Rumboldt, Z., Onen, C.L., Lisheng, L.,Tanomsup, S., Wangai,
P. Jr., Razak, F., Sharma, A.M., Anand, S.S.(2005). Obesity and the risk
of myocardial infarction in 27,000 participants from 52 countries: a casecontrol study. Lancet, 366(9497), 1640 –1649.
Yusuf, S., Hawken, S., Ounpuu, S., Dans, T., Avezum, A., Lanas, F.,
McQueen, M., Budaj, A.,Pais, P., Varigos, J., & Lisheng, L.(2004). Effect
of potentially modifiable risk factors associated with myocardial infarction
in 52 countries (the INTERHEART study): case-control study. Lancet,
364(9438), 937–952.
Zaman, D.M.J.S., & Mangtani, D.P.(2007). Changing disease patterns in
South Asians in the UK. Journal of the Royal Society of Medicine, 100 (6),
254-255.
Zaman, M.J.S., & Patel, K.C.R. (2011). South Asians and coronary artery
disease: always bad news.Br J Gener Pract, 61(582); 9-11.
Zaman, M.J.S., Philipson, P., Chen, R., Farag, A., Shipley, M., Marmot,
M.G., Timmis, A.D., & Hemingway, H.(2013). South Asians and coronary
disease: is there discordance between effects on incidence and prognosis?
Heart, 99(10), 729–736.
Migration and Diasporas: An Interdisciplinary Journal

53

