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ABSTRACT
Environment and behaviors change due to international movement may influences health of migrants. data about
health status in the young Iranian who migrates to India for the reason of study is limited. We aimed to determine
prevalence of risk factors for cardiovascular health among Iranian students migrate to India. Information on exercise,
dietary habit, and smoking was collected (=283) and then subject underwent through body measurements. Health
behavior of student identified and compared to the time before migration. We have also investigated the possible
change in their lifestyle by length of migration. We found >50% of students were overweight and obese. Migration
from Iran to India has changed the lifestyles of students in an unfavorable way. These includes an increased in
prevalence of current smokers (+4%), absence of exercise (+6%), low intakes of whole grain bread (+19%) and low
fruit and vegetable intakes (+22%). migration from Iran to India for the reason of study had unfavorable effect on
health.
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INTRODUCTION
According to the world health organization (WHO) report, cardio-vascular diseases (CVD) is responsible for a third
of global deaths and developing country is the most affected (82%)(1). Even though CVD is approaching epidemic
extent in developing countries but there is less data from vulnerable group such migrant student to develop
interventional programs.
Epidemiological studies on migrant have investigated the impact of migration on health outcomes and have indicated
a significant impact of genetic, environmental, as well as lifestyle factors on mortality(2, 3). Nevertheless, it appears
likely that the migrants have a higher risk of CVD than the country of origin(4). Excess risk perhaps is due to changes
in lifestyle, altered psycho-social situation, physical activity patterns and changes in dietary habit, presided by
generally migrant status and particularly diversity of nation’s lifestyle(5-7). Previous migrant studies provide strong
evidence for the influence of environmental and lifestyle factors in etiology of CVD(8).
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A common limitation in migrant studies is that migrants are not representative of the population of their country of
origin(9). Consequently, country-specific risk factor patterns may therefore not be pertinent to the migrants. Iranian
students represent a large and growing segment of migrant to India, and there are no data on their health status. There
are many foreign students, mainly Iranian, residing in Pune who are prone to experience changes in their dietary habits,
psycho-social situation or physical activity patterns. Therefore we identified prevalence of lifestyle risk factors in
migrants and compared to the time before migration (in Iran) and also investigated possible change in their lifestyle
by length of living in India.
MATERIALS AND METHODS
Study population and design: Iranian students were stratified based on their place of study, using registry records of
Pune University, then a representative sample of 243 were randomly selected (considering prevalence of smoking in
population of origin=22.3%(10), with 95% CI and precision of 0.05(11).Students appointed for a 30 minutes interview
between Jun 2008 and February 2009(response rate 67.3%). A standard questionnaire were used to obtain information
on socio-demographic, and behavioral risk factors in three domain. Exercise (at least 30 minutes a day during most
days of the week and scored as no=1 and yes=0(12)), smoking (currently smoking on daily bases or occasional; scored
as no=0 yes=1) and dietary habit (excess fat intake, excess sugar intake and low fiber intake). Excess fat intake
obtained by 4 questions- having red meat >3 times a week (each serving equal to 85 gram)(13), having fried foods
>3 times a week, use of whole milk or milk products rather than low fat milk or milk products, and using butter and
margarine >1 a day(14-19). Presence of each condition assigned 1 and average of these 4 point assumed as excess fat
score. Same scoring protocol is assigned for excess sugar and low fiber intake. Excess sugar intake obtained by 2
questions, two or more daily serving of sweets or sugar containing soft drinks (more than 24 ounces). Low fiber intakenot having high fiber cereal most days of week, daily having <2 pieces of whole grain bread or muffins daily, or daily
<5 servings of fruit or vegetables daily (400- 500 grams)(20, 21). Internal consistency of questionnaire was assessed
via the calculation of Cronbach’s alpha(22). The Cronbach’s Alphas were ≥0.78 (overall), indicating our instrument
is reliable measure of lifestyle factors. Subject were asked to provide history of their behavior and weight before
migration to India and then subjects underwent through body measurements (i.e. height and weight) as per standard
protocols. The study approved by the ethic group of Pune University and all students gave verbal consent before
participation. An overview on study population and information attained are depicted in table 1.
Statistical analysis: Descriptive characteristics of study population and prevalence of exercise, smoking, dietary risk
(calculated as (∑[excess fat score]+[excess sugar score]+[low fiber score])/3), over weight and obesity were stratified
by migration duration (1yr< and >1yr). To investigate the probably anthropometric and behavioral change after
migration to India we used Chi-square (goodness-of-fit) and to investigate the difference among the study subject as
per their migration duration (≤ 1 year vs. > 1 year), Fisher’s exact tests were used. Total risks score (TRs) calculated
as arithmetic mean of all factors (exercise, smoking, and dietary risk) and dichotomized at 75th percentile (values
0.50). Logistic regression was used to investigate possible association between duration of migration (to India) and
increased total risk score (>0.50). Regression model were adjusted for gender, age, marital status, and educational
status (indicator of undergraduate, postgraduate and research as reference). We present odd ratio (OR) of TR s more
than 0.50 for additional 12 months living in India. The significance threshold was P=0.05 in all analyses. All statistical
analyses were performed using STATA version 11.1 software (STATA Corporation, college station, TX).
RESULTS
Characteristics of study population are presented in table 2. Of 284 (49% male) participants, more than 50% were
migrated to India before a year. Students were ≥18 years and the majority were undergraduate (47%), and postgraduate (40%). Seventy five percent of students were recruited from Departments of Pune University, Symbiosis and
Fergusson College. The characteristics of the students by migration status are presented in table 2. Mean ages of
participants were 29, ranging from 18 to 57 years, and 73% were not married. About half of students were
undergraduate and of middle income class.
Mean BMI of students who were living in India more than 12 months (group II) were 23.31 kg/m2. Of 114 individual
who underwent height and weight measurements, 53% and 7% were overweight (BMI>23) and obese (BMI>27.5),
respectively. Age was significantly associated with overweight and obesity (BMI>23 kg/m2) even after adjustment for
gender (OR=1.06, 95% CI, 1.00- 1.12). Twenty nine percent of students reported that they gain weight after their
arrival in India. Length of time living in India was positively correlated with levels of BMI but not statically
significant. Prevalence of lifestyle risk factors for cardiovascular health among Iranian students before and after
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migration is presented in figure 1. Sixty three percent of migrants were not engaged in regular physical activity
(exercise), versus 57% before migration (P=0.041). This differences were significantly more in group I (before 58%
vs. after 68%, P=0.00) than group II (before 57% vs. after 59%, P=0.138). None of explanatory variables were related
to frequency of exercise. Prevalence of smoking was 19% and 23% before and after migration respectively (P=0.070).
Prevalence of smoking in males was 2.5 times higher than prevalence of smoking in female (34% vs. 13% respectively,
P<0.001). Moreover, Prevalence of smoking was higher in group II (26%) than group I (20%) but were not statistically
significant.
Sixty nine percent of students ate red meat 3 or more times a week before migration while about 53% after migration
to India (P<0.001). Student also reported lower serving of sweets, and butter compare to the time before migration
(P<0.05). We found low intakes’ rate of whole grain bread was significantly increased after migration (41% before
vs. 60% after, P<0.001). The prevalence of lack of daily consumption of fruit and vegetable was 53% and 75% before
and after migration respectively (P<0.001). There were no significant difference in frequency of low intake of high
fiber cereals, excess intakes of fried food, sugar containing soft drink usage, and whole milk product preferences.
Table 1: An overview on study population and information attained
Study group 1.1
Study group 1.2
Data source
Student of Pune ≤1 year
Student of Pune >1 year
Out come
Dietary habitb exercise, and smokingc
Dietary habit, exercise, smoking, and body mass index (BMI)
Explanatory variable
Agef, gender, marital statusg, education statush , household number & income,
Data collection
Interview
Interview and body measurement
Sample size
124
159
b
Dietary habit: involved excess fat/sugar intake, low fiber, fruit, & vegetable intake; c Smoking: current smoker (daily, occasional) and nonsmoker (ex-smoker and never smoked); g Marital status not married include not married and those who were widowed or divorced versus
married (cohabiting)
Table 2: Characteristics of Iranian students migrated to Pune, India, recruited between Jun 2008 and February 2009
Total
N=284
140 (49)
28.56 (7.53)
23.31 (3.07)
61 (53)
8 (7)
207 (73)

India ≤1 year
n= 126
56 (45)
28.29 (7.62)
23.31 (3.07)
61 (53)
8 (7)
106 (85)

India> 1 years
N=158
84 (53)
28.76 (7.48)
NA
NA
NA
101 (64)

Male-N (%)
Age-mean (SD)
†BMI (kg/m2)- mean (SD)
Overweight (>23 kg/m2)-%
Obese (>23 kg/m2)-%
Not married- N (%)
Education- N (%)
Undergraduate
141 (50)
77 (62)
57 (36)
Postgraduate
113 (40)
37 (30)
76 (48)
Research
37 (13)
11 (9)
26 (16)
Household income- N (%)
Low
8 (3)
4 (5)
4 (4)
Middle low
107 (38)
51 (68)
56 (56)
Middle high
44 (15)
13 (17)
31 (31)
High
16 (6)
7 (9)
9 (9)
Household number- mean (SD)
4.15 (1.66)
4.38 (1.72)
3.96 (1.58)
†Only 114 subjects provided Body Mass Index (BMI) measurement

Combined risk factor analysis (explained in methodology) showed, TRs were significantly higher in India than TRs of
student before migration (0.39±0.15 before vs. 0.42±0.16 after, P<0.00). Also we found duration of migration
associated with increases risk of being TRs more than 0.5 (OR of a month additional stay in India= 1.02 [95% CI, 1.00
to 1.04]). For instance, odd of TRs more than 0.5 are 1.29 times greater for a student who lived 12 months longer in
India. We found undergraduate student (OR=1.03, 1.00 to 1.06), and women (OR=1.03, 1.01 to 1.07) affected more
than students from higher education and men respectively. However these differences were not significant (figure 2).
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Figure 1-Prevalence of lifestyle risk factors for cardiovascular health among Iranian students before and after migration

Figure 2- Combined risk factor analysis. Odd ratio of TRs for additional time of living in India

DISCUSSION
We investigated prevalence of risk factor for cardiovascular health in Iranian student in India and effect of migration
on their lifestyle. We found more than half of students were overweight and obese. Migration from Iran to India has
changed the lifestyles of students in an unfavorable way for CV health. These include a significantly higher prevalence
of current smokers, absence of exercise, and low fiber intake. Living for longer duration in India also significantly
increased odd of high TRs (>0.5) and these changes were more in female and less educated students. The
INTERHEART study(23, 24) evaluated potentially modifiable risk factors associated with myocardial infarction in
52 countries and suggested nine risk factors (namely, smoking, raised Apo lipoprotein B / Apo lipoprotein A1 ratio,
hypertension, diabetes, obesity, psychosocial factors, daily consumption of fruits and vegetables, alcohol
consumption, and physical inactivity) accounts for most important risk of myocardial infarction. However, small
segment of INTERHEART population were young adult. Also previous studies reported increased risk of non-
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communicable disease in migrant compare to population of origins(25). Tehran Lipid and Glucose Study (TLGS),
illustrate 40%, and 23.1% of the adult population over 20 years in Tehran were overweight (25<BMI<29.9 kg/m 2) and
obese (BMI≥30 kg/m2) respectively (10). In this study prevalence of overweight in both sexes were more or less same,
42.6% of male and 38.1% of female, however obesity by two fold more were predominant among female, 14.4% of
male and 29.5% of female. The TLGS also stated high prevalence of overweight and obesity among adolescents,
13.3% and 12.6% of girl and 4.1% and 6.7% among boys respectively.
Systematic reviews and meta-analyses of observational studies have evidenced reduced CV risk in physically active
subjects(26). Physical inactivity alone is responsible to more than 2 million annual deaths worldwide(27). Results of
our study is compatibles with 2005 reports of national profile of non-communicable disease risk factors in the Islamic
Republic
of
Iran
which
indicate
about
67.5%
of
adult
are
physically
inactive
(http://www.ncdinfobase.ir/english/docs.asp). The prevalence of smoking has declined radically in many Western
populations, but it is increasing quickly in young adult of developing countries including Iran (28-30). Prevalence of
smoking in our study were similar to TLGS (10) which reported 22.3% of adult (26% of the men and 3.6% of the
women) were smoker. However we found higher prevalence than first survey of the non-communicable disease risk
factor surveillance system in Iran (6.7% to -13.4%)(31).
Various epidemiological studies undertaken in Western countries have confirmed that high intake of fruit and
vegetables reduce risk of CVD(20). Poor intake of fruits and vegetables is measured as important risk factor for CVD.
Greater than five servings (at least 400 grams a day, excluding potatoes) daily intake of fruits and vegetables is observe
as an important nutritional intervention for prevention of chronic diseases(32). Some prospective studies illustrate that
vegetarians have about 25% lower risk of heart disease than non-vegetarians(33). Based on data on fruit and vegetable
consumption in twenty-one countries (mainly developing nations), fruit and vegetable intake, showed that only 3
countries met the minimum WHO recommendation. The per capita net consumption of fruits and vegetables in urban
areas of Iran has been showed amount of 169 g and 239 g per day, respectively(34).
Study investigates the current status of Iranian students migrant to India and compares their previous status, when
residing in their respective countries. Strength of the study lies in the fact that the comparison is done against the same
population. However recall bias was the main concern in the study. These data supports the increasing rates of CV
risks in Iran, especially young adult (35). Since non-communicable diseases contribute to common risk factors,
comprehensive intervention programs which targeting vulnerable population is needed to prevent further
phenomenon's of metabolic disorders and cardiovascular event. One approach could be targeting overall behaviors of
university students which account for more than 2.5 million populations in Iran. Moreover, large numbers of student
are abroad and experiencing a conflict psycho-social situation, dietary habits, or physical activity patterns. We
concludes migration from Iran to India for the reason of study had unfavorable effect particularly on CVD risk factors.
Acknowledgments
The study is part of master of thesis report in fulfillment of MPH degree from Interdisciplinary School of Health
Sciences, University of Pune. M.A.K. researched, wrote, discussed, and edited the manuscript. A.R. and S.S.
contributed to the discussion and edited the manuscript. B.K. contributed to the data analyses and edited the
manuscript. Student information and records are provided by the University of Pune, Departments of International
Student. No potential conflicts of interest relevant to this article were reported. No additional data from the study is
available.
REFERENCES

1.
Yeates K, Lohfeld L, Sleeth J, Morales F, Rajkotia Y, Ogedegbe O. A Global Perspective
on Cardiovascular Disease in Vulnerable Populations. The Canadian journal of cardiology.
2015;31(9):1081-93.
2.
Ronellenfitsch U, Kyobutungi C, Becher H, Razum O. All-cause and cardiovascular
mortality among ethnic German immigrants from the Former Soviet Union: a cohort study. BMC
public health. 2006;6:16.
3.
Gadd M, Johansson SE, Sundquist J, Wandell P. The trend of cardiovascular disease in
immigrants in Sweden. European journal of epidemiology. 2005;20(9):755-60.

30

Morteza Abdullatif Khafaie et al
Int. J. Pharm. Res. Allied Sci., 2016, 5(2):26-31
______________________________________________________________________________
4.
Patel JV, Vyas A, Cruickshank JK, Prabhakaran D, Hughes E, Reddy KS, et al. Impact of
migration on coronary heart disease risk factors: comparison of Gujaratis in Britain and their
contemporaries in villages of origin in India. Atherosclerosis. 2006;185(2):297-306.
5.
Lee SK, Sobal J, Frongillo EA, Jr. Acculturation and dietary practices among Korean
Americans. Journal of the American Dietetic Association. 1999;99(9):1084-9.
6.
Pan YL, Dixon Z, Himburg S, Huffman F. Asian students change their eating patterns
after living in the United States. Journal of the American Dietetic Association. 1999;99(1):54-7.
7.
Kudo Y, Falciglia GA, Couch SC. Evolution of meal patterns and food choices of
Japanese-American females born in the United States. European journal of clinical nutrition.
2000;54(8):665-70.
8.
Dotevall A, Rosengren A, Lappas G, Wilhelmsen L. Does immigration contribute to
decreasing CHD incidence? Coronary risk factors among immigrants in Goteborg, Sweden.
Journal of internal medicine. 2000;247(3):331-9.
9.
Gadd M, Johansson SE, Sundquist J, Wandell P. Morbidity in cardiovascular diseases in
immigrants in Sweden. Journal of internal medicine. 2003;254(3):236-43.
10.
Azizi F, Emami H, Salehi P, Ghanbarian A, Mirmiran P, Mirbolooki M, et al.
Cardiovascular risk factors in the elderly: the Tehran Lipid and Glucose Study. Journal of
cardiovascular risk. 2003;10(1):65-73.
11.
Pourhoseingholi MA, Vahedi M, Rahimzadeh M. Sample size calculation in medical
studies. Gastroenterology and Hepatology From Bed to Bench. 2013;6(1):14-7.
12.
Waxman A. WHO global strategy on diet, physical activity and health. Food and
nutrition bulletin. 2004;25(3):292-302.
13.
Snowdon DA, Phillips RL, Fraser GE. Meat consumption and fatal ischemic heart
disease. Preventive medicine. 1984;13(5):490-500.
14.
Turpeinen O. Effect of cholesterol-lowering diet on mortality from coronary heart disease
and other causes. Circulation. 1979;59(1):1-7.
15.
Segall JJ. Dietary lactose as a possible risk factor for ischaemic heart disease: review of
epidemiology. International journal of cardiology. 1994;46(3):197-207.
16.
Grant WB. Milk and other dietary influences on coronary heart disease. Alternative
medicine review : a journal of clinical therapeutic. 1998;3(4):281-94.
17.
Popham RE, Schmidt W, Israel Y. Variation in mortality from ischemic heart disease in
relation to alcohol and milk consumption. Medical hypotheses. 1983;12(4):321-9.
18.
Rank P. Milk and arteriosclerosis. Medical hypotheses. 1986;20(3):317-38.
19.
Renaud S, de Lorgeril M. Dietary lipids and their relation to ischaemic heart disease:
from epidemiology to prevention. Journal of internal medicine Supplement. 1989;731:39-46.
20.
Lock K, Pomerleau J, Causer L, Altmann DR, McKee M. The global burden of disease
attributable to low consumption of fruit and vegetables: implications for the global strategy on
diet. Bulletin of the World Health Organization. 2005;83(2):100-8.
21.
Law MR, Morris JK. By how much does fruit and vegetable consumption reduce the risk
of ischaemic heart disease? European journal of clinical nutrition. 1998;52(8):549-56.
22.
Bland JM, Altman DG. Statistics notes: Cronbach's alpha. BMJ. 1997;314(7080):572.
23.
Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of potentially
modifiable risk factors associated with myocardial infarction in 52 countries (the INTERHEART
study): case-control study. Lancet (London, England). 2004;364(9438):937-52.

31

Morteza Abdullatif Khafaie et al
Int. J. Pharm. Res. Allied Sci., 2016, 5(2):26-31
______________________________________________________________________________
24.
Gyarfas I, Keltai M, Salim Y. [Effect of potentially modifiable risk factors associated
with myocardial infarction in 52 countries in a case-control study based on the INTERHEART
study]. Orvosi hetilap. 2006;147(15):675-86.
25.
Oyebode O, Pape UJ, Laverty AA, Lee JT, Bhan N, Millett C. Rural, urban and migrant
differences in non-communicable disease risk-factors in middle income countries: a crosssectional study of WHO-SAGE data. PloS one. 2015;10(4):e0122747.
26.
Oguma Y, Shinoda-Tagawa T. Physical activity decreases cardiovascular disease risk in
women: review and meta-analysis. American journal of preventive medicine. 2004;26(5):407-18.
27.
Lim SS, Carnahan E, Danaei G, Vos T, Lopez AD, Murray CJ, et al. Annual deaths
attributable to physical inactivity: whither the missing 2 million? - Authors' reply. Lancet
(London, England). 2013;381(9871):993.
28.
Janghorbani M, Amini M, Tavassoli A. Coronary heart disease in type 2 diabetes mellitus
in Isfahan, Iran: prevalence and risk factors. Acta cardiologica. 2006;61(1):13-20.
29.
Sarraf-Zadegan N, Boshtam M, Shahrokhi S, Naderi GA, Asgary S, Shahparian M, et al.
Tobacco use among Iranian men, women and adolescents. European journal of public health.
2004;14(1):76-8.
30.
Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R, Delavari A, Heshmat R, et al.
Smoking behavior and its influencing factors in a national-representative sample of Iranian
adolescents: CASPIAN study. Preventive medicine. 2006;42(6):423-6.
31.
Meysamie A, Ghaletaki R, Haghazali M, Asgari F, Rashidi A, Khalilzadeh O, et al.
Pattern of tobacco use among the Iranian adult population: results of the national Survey of Risk
Factors of Non-Communicable Diseases (SuRFNCD-2007). Tobacco control. 2010;19(2):125-8.
32.
Law MR, Morris JK. By how much does fruit and vegetable consumption reduce the risk
of ischaemic heart disease: response to commentary. European journal of clinical nutrition.
1999;53(11):903-4.
33.
Ford ES, Mokdad AH. Fruit and vegetable consumption and diabetes mellitus incidence
among US adults. Preventive medicine. 2001;32(1):33-9.
34.
Kalantari N, Ghaffarpour M, Hooshyar A, Kianfar H, Bondarian D, Abdollahi M. The
comprehensive project of food consumption and nutrition in Iran: national report 2000-2002.
Iran: Nutritional Research and Food Industries Institute, 2002.
35.
Sadeghi-Bazargani H, Jafarzadeh H, Fallah M, Hekmat S, Bashiri J, Hosseingolizadeh G,
et al. Risk factor investigation for cardiovascular health through WHO STEPS approach in
Ardabil, Iran. Vascular health and risk management. 2011;7:417-24.

32

