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Abstract

Aims—To evaluate the burden of cardiovascular risk factors and disease (CVD) among five Asian 

groups living in Catalonia (Spain): Indian, Pakistani, Bangladeshi, Filipino, and Chinese.

Methods and results—Retrospective cohort study using the Catalan Health Surveillance 

System database including 42 488 Pakistanis, 40 745 Chinese, 21 705 Indians, 9544 Filipinos, and 

6907 Bangladeshis; and 5.3 million native individuals (‘locals’). We estimated the age-adjusted 

prevalence (as of 31 December 2019) and incidence (during 2019) of diabetes, hypertension, 

hyperlipidaemia, obesity, tobacco use, coronary heart disease (CHD), cerebrovascular disease, 

atrial fibrillation, and heart failure (HF). Bangladeshis had the highest prevalence of diabetes 

(17.4% men, 22.6% women) followed by Pakistanis. Bangladeshis also had the highest prevalence 

of hyperlipidaemia (23.6% men, 18.3% women), hypertension among women (24%), and incident 

tobacco use among men. Pakistani women had the highest prevalence of obesity (28%). For 

CHD, Bangladeshi men had the highest prevalence (7.3%), followed by Pakistanis (6.3%); and 

Pakistanis had the highest prevalence among women (3.2%). For HF, the prevalence in Pakistani 

and Bangladeshi women was more than twice that of locals. Indians had the lowest prevalence 

of diabetes across South Asians, and of CHD across South Asian men, while the prevalence of 

CHD among Indian women was twice that of local women (2.6% vs. 1.3%). Filipinos had the 

highest prevalence of hypertension among men (21.8%). Chinese men and women had the lowest 

prevalence of risk factors and CVD.

Conclusions—In Catalonia, preventive interventions adapted to the risk profile of different 

Asian immigrant groups are needed, particularly for Bangladeshis and Pakistanis.

Keywords

Cardiovascular disease; Coronary heart disease; Diabetes mellitus; Hypertension; Risk factors; 
South Asian

Introduction

With a population of 4.7 billion, Asia is home to more than 60% of humankind.1 Besides 

the Asian continent, many countries around the world including various European nations 

have large, rapidly growing communities of people of Asian ancestry.2-5 The size and rate of 

expansion of these populations has triggered interest in gaining a detailed understanding 

of their cardiovascular risk profile, as this knowledge can inform tailored preventive 

interventions and the allocation of healthcare resources.

Importantly, Asian subgroups are diverse, and there is substantial variation in their 

cardiovascular risk profile. Studies in Europe have demonstrated that immigrants of South 

Asian ancestry are at increased risk of diabetes and coronary heart disease (CHD) compared 

Satish et al. Page 2

Eur J Prev Cardiol. Author manuscript; available in PMC 2023 May 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



to East Asian immigrants and local Whites.6-10 However, differences in cardiovascular 

risk between large South Asian subgroups (Indian, Pakistani, and Bangladeshi) remain 

unexplored in many countries. In the United Kingdom (UK), Pakistanis and Bangladeshi 

men carry a higher cardiovascular risk than other South Asian subgroups.6 Nevertheless, 

whether these trends in the UK (where South Asian migration has been happening for more 

than three generations) are generalizable to other European nations, where this phenomenon 

is more recent and the socioeconomic profiles of South Asian immigrants may be distinct, is 

unknown. Granular information of South Asian subgroups can help develop targeted public 

health and individual-level preventive interventions in areas in which these communities are 

large.

Data on the burden of cardiovascular disease (CVD) in Filipino and Chinese immigrants are 

also scarce in Europe. The American Heart Association recommends using disaggregated 

data of Asian subgroups to better define their unique health characteristics.11 Catalonia (in 

Northeastern Spain) has large populations of first-generation immigrants from several Asian 

nations.12 All residents have access to high-quality universal public healthcare, and the local 

healthcare databases capture exhaustive health information for all. The aim of this study 

was thus to use data from the healthcare databases of Catalonia to compare the prevalence 

and incidence of risk factors and CVD among first-generation immigrants from five Asian 

groups: Indian, Pakistani, Bangladeshi, Filipino, and Chinese.

Methods

Data source

The present study was conducted using 2019 data from the Catalan Health Surveillance 

System (CHSS), the automated administrative healthcare database of the Health Department 

of Catalonia. This exhaustive, quality-controlled database includes all legal residents in 

Catalonia, regardless of whether they actively use the public healthcare system or not, and 

captures any healthcare-related information generated by the interactions between each of 

them and the local public healthcare system. This includes detailed information on medical 

diagnoses, which are coded using the International Classification of Diseases, 9th Edition, 

Clinical Modification (ICD 9-CM), 10th Edition (ICD-10), and 10th Edition Clinical 

Modification (ICD 10-CM); and medication use, which is coded using the Anatomical 

Therapeutic. Chemical (ATC) Classification System; among other characteristics. Although 

the primary use of the CHSS is for administrative and evaluation purposes, since 

2011 the database has also been used extensively for population-based epidemiological 

research.10,13,14

Study population

For the present analysis, we included all residents from Catalonia who were 18 years 

of age or older as of 31 December 2019 and were either born in any of the Asian 

countries listed below, or anywhere in Catalonia/Spain [from now on, the latter group 

(those born in Catalonia/Spain) will be referred to as ‘locals’]. Information on country of 

origin was available from the local Census, which was linked to the CHSS. Five groups 

of first-generation Asian immigrants were defined: Indian, Pakistani, Bangladeshi, Filipino, 
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and Chinese. Individuals from other Asian countries were very few (<6000 in total, and 

<2000 for each individual country) and were not included in the analysis.

Study design and relevant variables

This was a retrospective cohort study evaluating the prevalence and incidence of 

cardiovascular risk factors and clinically overt CVD. The cardiovascular risk factors 

evaluated included diabetes, hypertension, hyperlipidaemia, obesity, and tobacco use; and 

the cardiovascular conditions assessed were CHD, cerebrovascular disease, atrial fibrillation, 

and heart failure (HF). Supplementary material online, Table S1 lists the specific ICD-9-CM 

codes used to identify each diagnosis; all ICD-10 and ICD-10-CM codes were mapped to 

ICD-9-CM codes.

Statistical analyses

The demographic characteristics of each group (Indian, Pakistani, Bangladeshi, Filipino, 

Chinese, and locals) were described using summary statistics, and comparisons across 

groups were conducted using chi-squared tests and analysis of variance, as appropriate. 

We also used population pyramids to generate a granular, visual description of the sex and 

age distribution of the study population by area of origin.

We calculated the age-standardized prevalence of each cardiovascular risk factor and CVD 

among men and women using the World Health Organization 2000–2025 world standard 

population.15 The prevalence of each cardiovascular risk factor and condition was also 

described for each group by sex and 10-year age strata, computed as the number of 

individuals with recorded evidence of each characteristic (using all historical information 

recorded in the CHSS until 31 December 2019), divided by the total number of individuals 

within each group (as of 31 December 2019); and expressed as number per 1000 people. 

Incidence estimations were also stratified by sex and age and were computed as the number 

of new cases (between 1 January and 31 December 2019), per 1000 individuals at risk as of 

1 January 2019.

Finally, the mean age at the first recording in the CHSS database of each cardiovascular risk 

factor and condition was computed by area of origin, as a proxy of age at diagnosis. All 

analyses were conducted using R software.

Research ethics

The study used de-identified data routinely collected for administrative, benchmarking, and 

other purposes. For these reasons, the requirement for written informed consent was waived.

Results

Study population

The analysis included 5 432 353 adult residents in Catalonia who were born in either any 

of the five relevant Asian regions, or locally. Table 1 and Supplementary material online, 

Figure S1 present the demographic characteristics of the six study groups. Specifically, 

the study included 42 488 Pakistanis, 40 745 Chinese, 21 705 Indians, 9544 Filipinos, 
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6907 Bangladeshis, and more than 5.3 million locals. Filipinos had the highest proportion 

of women (60.4%), while South Asians were predominantly men. South Asians were the 

youngest, particularly Bangladeshis.

Cardiovascular risk factors

The results for burden of cardiovascular risk factors are presented in Table 2, Figures 

1-3 and Supplementary material online, Figures S2-S6. South Asians had the highest age-

adjusted prevalence of diabetes in both men and women. In both sex groups, the highest 

prevalence was observed for Bangladeshis [17.4% among men, prevalence ratio (PR) of 

2.5 compared to local men; 22.6% among women, PR of 4.9 compared to local women]; 

followed by Pakistanis. Absolute and relative differences between national groups were 

larger among women. Analyses stratified by age and sex are presented in Figure 1.

Filipinos had the highest the age-adjusted prevalence of hypertension among men, followed 

by Indians. Among women, Bangladeshis had the highest prevalence, followed by Filipinas 

and Indians. Bangladeshis had the highest age-adjusted prevalence of hyperlipidaemia in 

both sex groups, the difference with locals being large both among men (PR 1.5) and among 

women (PR 1.4). For all other Asian groups, the age-adjusted prevalence of hyperlipidaemia 

was similar or lower than among locals.

Among men, locals had the highest prevalence of obesity, although between ages 30 and 

60 years, Indians and Pakistanis had a very similar prevalence to that of locals. Pakistani 

women had the highest age-adjusted prevalence of obesity, followed by Bangladeshi and 

Indian women. The high burden of obesity among South Asian women, particularly 

Pakistanis, compared with the local population was evident since early ages, both in terms 

of prevalence and incidence. For instance, the incidence of obesity among Pakistani women 

aged 40–49 years was almost six-fold that of locals. Locals had the highest age-adjusted 

prevalence of tobacco use in both men and women. Among men, Bangladeshis ranked 

second highest, while among women, tobacco use was very low in all Asian groups. In 

analyses stratified by age, Bangladeshi men ranked highest in prevalence of tobacco use 

between ages 50 and 69 years. Bangladeshi men also had the highest incidence of tobacco 

use in all age groups.

Coronary heart disease

South Asians had the highest age-adjusted prevalence of CHD in both men and women 

(Table 2 and Supplementary material online, Figure S7). Among men, Bangladeshis ranked 

highest (PR 2.2 compared with locals), followed by Pakistanis (PR 1.9). On the other hand, 

the prevalence among Indian men was very close to that of the local population. Among 

women, Pakistanis ranked highest (PR 2.5) followed by Indian women (PR 2.0). In both 

sex groups, the prevalence of CHD in Filipinos and Chinese was lower than among locals. 

Differences between groups in terms of prevalence and incidence of CHD were evident as 

early as at age 40 years in both men and women Figure 4 and Supplementary material 

online, Figure S8).
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Other cardiovascular disease

Absolute differences in the burden of cerebrovascular disease, atrial fibrillation and HF 

were smaller between groups than for CHD (Table 2 and Figure 4 and Supplementary 

material online, Figure S7-S11). However, for HF, Pakistani women had a 2.2 age-adjusted 

PR compared with locals, and this was 2.1 for Bangladeshi women compared with locals. 

Pakistanis ranked highest in burden of HF among men.

Age at diagnosis

Mean age at first recording in the database was lowest in Bangladeshis for all cardiovascular 

risk factors and CVDs evaluated (Supplementary material online, Table S2). While Indians 

ranked second youngest at first recording of most risk factors, Pakistanis ranked second 

youngest for all CVD.

Discussion

Our study using disaggregated 2019 data for more than 121 000 first-generation immigrants 

from five Asian groups living in Catalonia allowed to uncover important patterns in terms 

of burden of risk factors and CVD in each group. Specifically, we observed that (i) all 

Asian groups evaluated, with the exception of Chinese individuals, had a high burden of 

cardiovascular risk factors, and (ii) that despite some common patterns, particularly the 

high prevalence of diabetes across South Asian groups, Asian immigrants in Catalonia 

comprise a heterogeneous set of populations, each with a unique risk profile. To the best 

of our knowledge, this is the first disaggregated, population-based analysis of its kind 

conducted in a European country outside of the UK. Our observations may be used to 

inform tailored prevention efforts in areas with large South Asian populations, adapted to the 

characteristics of each country of origin16; as well as in regions with large populations of 

Filipino immigrants.

In our study, Bangladeshis had the highest prevalence of diabetes, hyperlipidaemia and CHD 

among men, as well as of diabetes, hyperlipidaemia, and hypertension among women. In 

the British QRISK3 study, which used population-level data for ~8 million people in the 

derivation cohort, including more than 320 000 South Asians, Hippisley-Cox et al.6 also 

identified Bangladeshis as the highest-risk South Asian men subgroup. Specifically, their 

multivariable-adjusted hazard ratio (HR) for CVD events in QRISK3 was 1.70 compared 

with British White men (95% confidence interval 1.61 to 1.79), followed by Pakistanis (HR 

1.62) and Indians (HR 1.30). Small studies in the USA and Asia also found a younger 

age of onset and lower body mass index at the time of a first diagnosis of myocardial 

infarction in Bangladeshis compared with Whites, as well as a higher prevalence of triple 

vessel disease.17,18

In terms of potential upstream factors underlying CVD risk in Bangladeshis, particularly 

among men, studies in the UK showed that Bangladeshis had the lowest educational 

attainment and employment, and the highest levels of smoking and alcohol use.19,20 In 

our study, Bangladeshi men had the highest prevalence of tobacco use between ages 50 and 

69 years—a critical age for the development of CVD events. Moreover, the incidence of 
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newly recorded tobacco use in the CHSS database was higher in Bangladeshis than in any 

other group, at all ages. UK Bangladeshis have also been reported to have a lower health 

literacy regarding CHD and diabetes when compared with other groups.19,20 This should be 

assessed in Spain and other areas and if confirmed, acted upon. Another important finding 

of our study was the high prevalence of hyperlipidaemia in this group, often unnoticed when 

Bangladeshis are collapsed with other South Asian subgroups in epidemiological studies.10 

Prior studies in the UK showed Bangladeshis having a higher prevalence of abnormal 

total: HDL cholesterol ratio and abnormal triglyceride levels compared with Pakistanis and 

Indians.19,21-23

Very few studies have looked at the effect of Bangladeshi diets, exercise, and health 

behaviours on cardiovascular risk factors. Grace24 evaluated this in a representative sample 

of British Bangladeshis. Many believed that a healthy diet and lifestyle were important and 

aligned with religious teachings. Rice, lentils (Dhal) were staple, with one to two portions 

being the norm. However, it was considered rude to not serve large portions of high fat and 

flavoured food to guests. Traditional Bangladeshi fruit and vegetable intake was expensive, 

so people often relied on fast food, rather than on cheaper healthy local alternatives. Physical 

exercise, as defined in the western sense (running/working out in a gymnasium) posed 

challenges, especially for women for whom cultural expectations complicated physical 

activity in mixed sex exercise classes.24 Importantly, health professionals caring for these 

people did not feel comfortable delivering culturally sensitive lifestyle advice to the 

Bangladeshi population.24

The consistency of our results with other similar observations across countries stresses the 

need for aggressive preventive interventions in areas with large Bangladeshi populations—in 

Spain, other European countries, and most likely elsewhere. Importantly, culturally adapted 

lifestyle interventions tailored for this population have demonstrated success in improving 

health behaviours and diabetes-related outcomes.25 Achieving a better understanding of the 

intersection of socioeconomic determinants, cultural factors, and gender norms may help in 

designing most tailored interventions to reduce CVD in this group.

In our study, Pakistani women had the highest prevalence of obesity and of all CVDs 

(expect for atrial fibrillation) across all women groups. This included a strikingly high 

age-adjusted prevalence of obesity and of diabetes, and a 2.5-fold higher prevalence of 

CHD than locals. Pakistanis also ranked highest in prevalence of obesity and HF among 

men. In QRISK-3, Pakistani women had the highest multivariable-adjusted risk of CVD 

events across all groups evaluated.6 Also, in a 2004 analysis of the Health Survey for 

England, Pakistani women had a higher prevalence of obesity, type 2 diabetes, and increased 

waist size compared with Indian and Bangladeshi women.26 Our observations highlight 

the increased cardiovascular risk of Pakistani immigrants compared to a mostly White 

Mediterranean population, particularly among women. Pakistanis represent the largest South 

Asian population in Catalonia, Spain, and Greece, and comprise large groups in the UK 

and Germany.16 These communities should be targeted aggressively as part of primordial 

and primary CVD prevention efforts—particularly in women’s health initiatives. As with 

Bangladeshis, gaining an understanding of the intersection between contextual factors 
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(socioeconomic, cultural, gender norms) may help in designing interventions, both at the 

individual and at the population-level.

The increased risk for cardio-metabolic disease and CVD in Pakistanis likely starts in 

childhood, with ethnic differences being described in the relationship between insulin 

resistance and obesity in boys aged 8–11 years.27 However, the contribution of lifestyles 

later in life to CVD risk is likely to also be critical. Food practices in Pakistanis are often 

interwoven with a strong sense of hospitality, with certain calorie-rich foods being essential 

to be a part of the community.28 Furthermore, their health literacy regarding healthy eating 

practices may be low, as observed in a Norwegian study of Pakistani women in 2010.29 

Similarly, while Pakistani women in England considered exercise important, most felt they 

were engaging in adequate exercise with housework. In the same study, men felt they 

were too busy working to allocate separate time for exercise.30,31 Pakistani women living 

in England often did not perceive themselves as overweight even if body mass index 

calculations showed otherwise; and in fact, being overweight was sometimes viewed as an 

indicator of good health.30

In our study, Indians had the lowest burden of diabetes and tobacco use among South 

Asians. This may explain their lowest burden of CHD among all South Asian men 

groups, which was similar to that of local men. Other studies have also reported a lower 

prevalence of diabetes among Indian immigrants compared with immigrants from Pakistan, 

Bangladesh, and Sri Lanka.32-35 However, there is heterogeneity in the risk of diabetes even 

among Indian immigrants, depending on the area they migrated from.35 In the UK, proposed 

reasons for a lower risk among Indians compared with other South Asian groups include 

higher education, higher mean income, and higher levels of physical activity than other 

groups.19,36 There is also a possibility of religion-based differences in dietary practices and 

physical activity when Indians are compared with Pakistani and Bangladeshi immigrants.37 

Despite this, it must be noted that in our study, Indians had a high prevalence of diabetes and 

hypertension in both men and women, and of obesity and established CVD among women. 

Therefore, countries with large populations of mostly Indian South Asians, such as the USA, 

the UK, Germany, and France,16 should still pursue aggressive public health and preventive 

interventions targeting these communities.

Filipino men had the highest prevalence of hypertension among all groups evaluated. This 

points to the need for targeted preventive interventions especially focused on preventing 

the onset of hypertension, its screening, and optimizing blood pressure control. Finally, our 

results for Chinese men and women showed a low prevalence of most risk factors and 

CVDs evaluated, typically lower than the local population and often the lowest among all six 

groups. The low prevalence of CHD in this population is consistent with data from the UK 

and other prior reports.6 Development of risk estimators that account for country of origin, 

such as QRISK3, in Catalonia and other European regions with large Asian populations may 

help inform more accurate prevention interventions in these individuals.

Study limitations

Some study limitations should be discussed. The challenges derived from using 

administrative healthcare databases such as the CHSS to evaluate the cardiovascular health 
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of populations and the incidence and prevalence of risk factors and CVD have been 

discussed elsewhere.10 Unnoticed risk factors and subclinical forms of disease may not 

be detected among individuals not interacting with the health system, and even among 

those, risk factors and subclinical disease will often be missed. This may result in potential 

underestimation, particularly among immigrants, some of whom tend to use the public 

healthcare system less often than non-immigrants. In addition, individuals with a shorter 

length of stay within a territory (e.g. many immigrant residents) may accrue less historical 

information in databases such as the CHSS than individuals with a longer length of stay. 

This can result in an underestimation of the prevalence of some diagnoses. In this context, 

incidence estimations, which inform about newly recorded cases in the database, provide 

valuable complementary information, although subclinical forms would not be detected 

either. Prior studies confirm that risk factors such as diabetes are often underdiagnosed in 

minority groups,38 meaning that the high prevalence observed in some Asian groups in 

our study could actually be higher. It is also very plausible that the prevalence of obesity 

may have been underestimated in all Asian groups, as the use of Asian-specific body mass 

index cut-offs for Asian populations may not be implemented systematically in Catalonia. 

Information on abdominal obesity, a highly prevalent risk factor in South Asians, was not 

available.

Undocumented immigrants would not be captured in the database—although this group is 

expected to be small in Catalonia given the advantages of legal residency and of having 

access to the local universal healthcare system.10 Also, the analysis classified participants 

on the basis of country of origin. Therefore, any second-generation people of Asian ancestry 

would have been included in the local group. However, because Asian immigration to 

Catalonia is a relatively recent phenomenon, this is likely to have had minimal impact in 

our analyses. Information on length of stay in Catalonia was not available, which precluded 

evaluating the effect of Mediterranean acculturation in each group. The Mediterranean diet 

includes cardiovascular-healthy features such as frequent use of extra virgin olive oil and 

other healthy sources of fat,39 and whether prolonged exposure to this dietary pattern has 

health benefits in Asian subgroups at increased cardiovascular risk will require further 

research.

Though our study did not assess socio-economic status, area of residence, or other 

socioeconomic determinants of health, Bangladeshi immigrants to Spain are concentrated 

in low-wage service sector occupations. Future research should therefore examine the role 

of socioeconomic drivers of CVD in this population. Still, the higher burden of risk factors 

observed in Bangladeshis is consistent with the findings from INTERHEART,40 as well 

as with studies in the UK that adjusted for differences in area of residence.6 Also, prior 

analyses of multiple immigrant groups including people from countries with lower gross 

domestic product than South Asia suggest, together with the cultural practices described 

above, that socioeconomic factors may not fully explain the excess burden of CVD in South 

Asians.

Satish et al. Page 9

Eur J Prev Cardiol. Author manuscript; available in PMC 2023 May 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusions

In Catalonia, preventive interventions adapted to the risk profile of different Asian 

immigrant groups are needed, particularly for Bangladeshis and Pakistanis. Further research 

is needed to better understand the cultural and socioeconomic drivers of these differences.
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Figure 1. 
Prevalence and incidence of diabetes, by sex, age, and area of origin.
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Figure 2. 
Prevalence of hypertension and hyperlipidaemia, by sex, age, and area of origin.
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Figure 3. 
Prevalence of obesity and smoking, by sex, age, and area of origin.
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Figure 4. 
Prevalence of coronary heart disease and cerebrovascular disease, by sex, age, and area of 

origin.
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