
This is a pre-copy-editing, author-produced PDF of an article accepted for publication 
in European Heart Journal Supplements following peer review. The definitive 
publisher-authenticated version Wittchen, H.-U., Balkau, B., Massien, C., Richard, 
A., Haffner, S. & Després, J.-P. (2006). International Day for the Evaluation of 
Abdominal obesity: rationale and design of a primary care study on the 
prevalence of abdominal obesity and associated factors in 63 countries. 
European Heart Journal Supplements, 8(Suppl. B), B26-B33 is available online 
at: http://eurheartjsupp.oxfordjournals.org/content/8/suppl_B. 
 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Technische Universität Dresden: Qucosa

https://core.ac.uk/display/236368318?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


International Day for the Evaluation of Abdominal obesity: rationale and design 
of a primary care study on the prevalence of abdominal obesity and associated 
factors in 63 countries 
   
 
Hans-Ulrich Wittchen1, Beverley Balkau2, Christine Massien3, Alain Richard3, Steven 
Haffner4, and Jean-Pierre Després5 on behalf of the IDEA Steering Committee   
 
 
1 Institute of Clinical Psychology, Technical University of Dresden, Chemnitzerstr 46, 01187 Dresden, Germany   
2 INSERM U780, Villejuif, France   
3 Sanofi-aventis, Paris, France   
4 Department of Medicine, University of Texas Health Science Center, San Antonio, TX, USA   
5 Québec Heart Institute, Laval University, Québec, Canada     
 
 
 
 
Sedentary lifestyles and energy-rich diets are driving an increasing prevalence of abdominal 
obesity, which is associated with cardiovascular risk. Reliable estimates of the worldwide 
prevalence of abdominal obesity are needed to quantify the associated health risk. The 
International Day for the Evaluation of Abdominal obesity (IDEA) study is a large, 
international epidemiological cross-sectional study designed to provide reliable data on the 
distribution of waist circumference according to region, gender, age, and socio-economic 
level in 177 345 primary care patients from 63 countries across five continents. Any non-
pregnant patient aged 18–80 consulting one of the randomly selected primary care physicians 
on two pre-defined half days was eligible to participate in the study. The primary objective 
was to estimate the prevalence of abdominal obesity in primary care, in each participating 
country. Secondary objectives were to estimate the prevalence of hypertension, type 2 
diabetes, dyslipidaemia, and smoking, and to evaluate their associations with abdominal 
obesity, according to age, gender, and socio-economic level and region. The IDEA study will 
provide the first global map of the prevalence of abdominal obesity and associated 
comorbidities in primary care practice.   
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Introduction   
 
The associations between obesity and an increased risk of the metabolic syndrome, diabetes, 
and cardiovascular disease are well established.1–3 However, there is increasing evidence 
suggesting that abdominal obesity (characterized by intra-abdominal adiposity and high waist 
circumference) is a stronger predictor than generalized obesity [defined by elevated body 
mass index (BMI)] of subsequent development of major coronary events,4–6 vascular 
mortality,4 diabetes,7 and the metabolic syndrome.8 For example, INTERHEART, a case-
control study involving 29 972 participants in 52 countries, showed that the population-
attributable risk of a first myocardial infarction associated with the top two tertiles of waist-
hip ratio, in comparison to the lowest tertile, was 20.1%.6 In addition, an analysis from the 
French Data from an Epidemiological Study on the Insulin Resistance syndrome (D.E.S.I.R.) 
study suggested that the more adverse cardiometabolic risk profile in men, compared with 



women, was largely due to the greater tendency of men to develop abdominal obesity.9 The 
prognostic importance of abdominal obesity is recognized by the inclusion of this parameter 
within the diagnostic criteria of the metabolic syndrome proposed by the US authorities, 10,11 
and in the recent criteria proposed by the International Diabetes Federation (IDF),12 the 
presence of abdominal obesity is a prerequisite for a diagnosis of the metabolic syndrome 
according to the IDF criteria.12   
 
Surveys have demonstrated a high prevalence of abdominal obesity in western populations. 
For example, the prevalence of abdominal obesity in the US men (waist circumference >102 
cm) and women (waist circumference >88 cm) was 36 and 52%, respectively, in 1999–2000, 
and had increased from 30 and 46%, respectively, in 1988–1994.13 In European men and 
women, abdominal obesity defined according to locally defined waist criteria (using cut-off 
values between 90 and 102 cm for men and 80 and 92 cm for women) was 8 and 18%, 
respectively in Greenland,14 21 and 24% in Belgium,15 8 and 13% in France,16 23 and 65% in 
Spain,17 and 18 and 39% in Turkey.18 Even higher rates of abdominal obesity were found in 
primary care populations. In the recent nationwide Diabetes Cardiovascular Risk Evaluation: 
Targets and Essential Data for Commitment of Treatment (DETECT) study of 55 518 
consecutive German primary care attendees, 43% of male and 53% of female patients met 
criteria for abdominal obesity (waist circumference ≥102 for men and ≥88 for women).19 The 
developing world has not been spared the burden of abdominal obesity, with estimated 
prevalence rates (men and women) of 21 and 42% in South Korea,20 26–41% and 21–54% in 
different ethnic groups in Singapore,21 and 35% in women in an urban centre in China.22 
Recent data from Cameroon, Africa, have described a prevalence of abdominal obesity of 
18% in men (waist circumference >94 cm) and 66% in women (waist circumference >80 
cm).23 An increasing trend towards urbanization of populations in the developing world is 
driving increased obesity rates in these nations.24–27   
 
Thus, abdominal obesity poses a major and increasing challenge to health worldwide. 
Although the studies described earlier attest to the potential magnitude of the problem posed 
by abdominal obesity, reliable data estimates are not available for all countries: many studies 
have been based on small sample sizes, the methodology and diagnostic criteria for measuring 
abdominal obesity differ, and few data are available from the primary care setting.   
 
Against this background, the International Day for the Evaluation of Abdominal obesity 
(IDEA) study was carried out to provide global and region-specific estimates of the 
prevalence of abdominal obesity in primary care populations, and its associated comorbidities, 
using consistently applied criteria and methods. Here, we report the rationale and design of 
the study.   
 
 
Design of the IDEA study   
 
Objectives   
 
The primary objective of the IDEA study was to estimate the prevalence of abdominal obesity 
in an unselected population of consecutive patients consulting a randomly selected sample of 
primary care physicians on two prespecified half-days. Secondary objectives were (i) to 
estimate the prevalence of cardiovascular risk factors (hypertension, type 2 diabetes, 
dyslipidaemia, and smoking) and (ii) to study the association between abdominal obesity and 
these conditions (risk factors).   
 



Organization   
 
The IDEA study is a large, international epidemiological cross-sectional study, conducted in 
63 countries across five continents (Figure 1). A Steering Committee of international experts 
in cardiometabolic care oversaw the study (see Acknowledgements), and their responsibilities 
included the design of the data collection form, the design of appropriate methodology to 
ensure a representative sample of primary care physicians and their patients, operational 
guidelines for communication with physicians and patients, and data quality. Three members 
of the Steering Committee served as an Executive Steering Committee, and were responsible 
on behalf of the Steering Committee, for day-to-day operational decisions required during the 
conduct of the study. National co-ordinators administered the study in individual countries, 
and were responsible for interactions with individual physicians.   
 
Participants: patients   
 
All patients aged between 18 and 80 consulting their primary care physician on the pre-
specified two half-days were asked for informed consent and invited to participate, 
irrespective of their reason for consultation. Women with known pregnancy were excluded. A 
booklet given to patients provided easy-to-read information on the study objectives and the 
background of the study.   
 
Participants: physicians   
 
Random selection of physicians   
The IDEA Study was designed to ensure recruitment of a representative sample of patients 
consulting their primary care physician. To achieve this, a random sample of primary care 
physicians representing all geographic areas in each participating country was recruited 
(Figure 2). Within most countries, an exhaustive list of all actively practising primary care 
physicians was compiled, together with their contact details, location, and type of practice 
(e.g. office, hospital, etc.). This initial list was split into geographical areas, according to the 
most commonly-used administrative boundaries used within each country, and a target 
number of physicians within each area was defined.   
 
Central management of the randomization process in most countries was conducted by 
experienced specialist commercial research organizations [Intercontinental Marketing 
Services (IMS) or Centre de Gestion des Données Informatiques Médicales (Cegedim)]. In 
countries where random selection of physicians was managed by IMS, the list of physicians 
was grouped and sorted according to geographical location. A random start number for 
recruitment was defined within the list, and every nth physician on the list from this start point 
was contacted (the primary contact list). If a physician declined to participate, the next 
physician on the list was contacted, and then the following one if that physician declined to 
participate, and so on. The value of n was set to allow sufficient reserve physicians, on the 
basis of reasonable assumptions regarding willingness to participate. In this way, one contact 
list was constructed to ensure a random sample of participating physicians. Countries in 
which physician recruitment was managed by Cegedim employed a randomization procedure 
based on Floyd’s ordered hash table algorithm for simple random sampling,28,29 to provide a 
rapid and efficient method for handling large data sets within SAS analysis software.   
 
In some countries (Table 1), the randomization process was managed locally, after 
implementing stringent quality assurance standards. In China, for example, all patients were 
seen within the hospital setting, and the randomization process involved selection of three 



urban hospitals (one each from primary-care, secondary-care, and tertiary-care hospitals) and 
one hospital from a rural village or town, and one rural county hospital. Identical standards for 
quality assurance of databases of local physicians were applied for central and local 
randomizations to ensure consistency in the recruitment of physicians between countries. 
Procedures for generating an exhaustive list of primary care physicians, the definition of 
regions within each country, statistical procedures relating to the randomization, and the 
generation of lists of participating physicians were supervised by the National Coordinator 
and the Steering Committee. Standard software packages were used for data entry, data 
management, and analyses.   
 
Material provided for physicians   
Participating physicians were provided with the IDEA study protocol, data collection forms, 
and a poster for display in their practice designed to provide information for patients about the 
study. In addition, participating doctors were trained in the measurement of anthropometric 
variables. Booklets were provided in local languages for physicians, providing practical 
information necessary for the administration of the study and background information on 
abdominal obesity, and the associated metabolic and cardiovascular risks (contact H.-U.W. 
for a copy of this material). Physicians were also provided with a standardized method for 
waist circumference measurement, as follows: ‘Waist will be measured at the midpoint 
between the lower rib margin and the iliac crest in centimetres. A point mid-way between the 
lowest rib and the iliac crest will be identified. The metric tape will be held firmly in an 
horizontal position and will be placed around the waist. It is recommended that the observer 
sits beside the participant while the readings are taken. The tape should be loose enough to 
allow the recorder to place one finger between the tape and the subject’s body. Subjects will 
be asked to breathe normally and the time of reading is taken at the end of a normal 
exhalation, while ensuring that the subject does not contract the abdominal muscles.’   
 
Sample size determination   
 
Sample size requirements were determined at the country level. On the assumption that the 
expected prevalence of abdominal obesity among patients visiting a primary care physician is 
likely to be about 50%, the number of patients included in primary care practice should be 
between 1100 and 9600 per country, in order to estimate this prevalence with a precision of 
1–3%. Accordingly, the number of physicians required in each country depended on the 
numbers of patients seen each day. The initial recruitment goal based on these considerations 
was to enrol at least 123 000 patients under the care of at least 7600 primary care physicians 
in 63 countries.   
 
Data collection   
 
Data were collected on two pre-specified half-days, between 9 May and 6 July 2005. The 
same days were used in each country, and were chosen to avoid public holidays, religious 
festivals, times when patients were likely to be on vacation, etc. The following variables were 
assessed by use of a standardized data collection form. Waist circumference (cm), height 
(cm), and body weight (kg) were measured and recorded for all participants. In addition, 
demographic data were collected on gender, year of birth, highest level of education (less than 
high school, high school, college/university, or postgraduate), and profession (employed, 
unemployed or student, retired, or unable to work). Smoking status (never, current, or former) 
and the presence or absence of known cardiovascular risk factors, defined as existing 
cardiovascular disease (coronary heart disease, stroke, or prior revascularization), 
dyslipidaemia, hypertension, or diabetes (type 1 or 2) were also recorded. These data were 



reported by the physicians who were not required to provide documentation to validate their 
diagnostic decisions. A further question recorded whether or not women were post-
menopausal, and if so, whether they were receiving hormone replacement therapy.   
 
On-site quality assurance procedures were conducted by qualified personnel, for random 
selections of 10 patients attending 5% of the study sites. Patient data collection forms were 
divided into two parts: the main area for data collection and a counterfoil, each of which 
identified each patient by a unique number. These were separated after completion of data 
collection for a given patient; the counterfoil was retained at the study site, while the main 
part of the forms was taken to the central data processing site. Study personnel contacted 
investigators by telephone and verified the accuracy of material relating to patients’ age and 
gender. Quality control procedures were completed within 5 days of receiving data collection 
forms from study sites nominated for inclusion in the quality control procedure.   
 
Statistics   
 
All data were processed centrally at a single site designated for this purpose. Data on 
demography, obesity, central adiposity, and cardiovascular risk factors will be summarized 
using descriptive statistics. National estimates of the prevalence of abdominal obesity will be 
given according to criteria proposed for the US (National Cholesterol Education 
Program/Adult Treatment Panel III),10 the Asian-Pacific region (World Health 
Organization/International Association for the Study of Obesity/International Obesity Task 
Force),30 and according to the recent criteria for the metabolic syndrome from the IDF.12 Age 
and sex standardized prevalences, using the age distribution of the total sample separately for 
each sex, will allow comparisons of the frequency of abdominal adiposity between countries 
and regions. Factors associated with abdominal obesity will be explored using multivariate 
analyses. Statistical analyses will be performed at the 5% significance level, using two-sided 
tests or two-sided confidence intervals.   
 
Ethics   
 
The study was conducted according to the principles laid down in the 18th World Medical 
Assembly (Helsinki, 1964) and all subsequent amendments, and in accordance with the 
guidelines for Good Epidemiology Practice. All countries obtained ethical approval for the 
study from their local Ethics Committees. Patients provided written informed consent in the 
presence of the physician. Consent forms were translated into local languages and adapted to 
comply with local data protection requirements where necessary. No information was 
recorded that could be used to identify an individual patient.   
 
Physicians and patients in the IDEA study   
 
Table 1 shows the number and proportions of physicians and patients participating in the 
IDEA study, in each of the 63 countries, by region. On average, of 21 100 eligible physicians 
contacted, 6407 (30%) participated; doctors’ participation rates ranged between 4 and 77%, 
although physician participation rates below 10% occurred in only four countries. Of 182 970 
patients screened, 177 345 patients participated, resulting in a total response rate of 97%. 
Patient participation rates by region (as defined in Table 1) ranged from 84% of patients 
screened (Canada) to 99% of patients screened (Latin America and South Asia).   
 
 
 



Discussion   
 
The IDEA programme will provide the first worldwide estimates of the prevalence of 
abdominal obesity in the primary care setting, using consistently applied methodology and 
criteria. These data will assist greatly in quantifying the magnitude of the threat to individuals 
and healthcare systems from the increasing prevalence of this condition and its associated 
comorbidities. The inclusion of waist measurement as well as data necessary to calculate BMI 
(body weight and height) is an important feature of the design of IDEA, as abdominal obesity 
characterized by high waist circumference appears to provide prognostic data beyond BMI. 
The large size of the survey will also allow for exploration of better thresholds for waist 
circumference with regard to abdominal obesity in men and women of different ages and in 
different countries. It is important to remember, however, that IDEA will provide reliable 
estimates of abdominal obesity prevalence and associated cardiometabolic risk factors that are 
relevant only to users of primary care services. This population is likely to have a higher 
degree of comorbidity as well as a larger waist circumference than nationally representative 
samples from the general population in a given country.   
 
Analyses from the Nurses’ Health Study showed that increasing waist circumference was 
associated with an increasing risk of coronary heart disease irrespective of BMI.5 After 
multivariate adjustment for BMI, a waist circumference >96.5 cm was associated with a 
relative risk of coronary heart disease of 3.06 (95% CI 1.54–6.10). A further analysis from 
this study demonstrated an increased risk of developing diabetes in subjects with abdominal 
obesity [relative risk for 90th vs. 10th centile for waist circumference of 5.1 (2.9–8.9)].7 
Increased secretion by intra-abdominal adipocytes of a range of bioactive substances, 
including free fatty acids, pro-inflammatory mediators, together with decreased secretion of 
adiponectin from these cells, may adversely influence overall cardiometabolic risk either 
directly or indirectly via promotion of insulin resistance.31–33   
 
The measurement of waist circumference is also suitable for use in evaluating patients for 
cardiovascular interventions in routine clinical practice. The high rate of participation in the 
study illustrates the readiness of patients to have their waist circumference measured in 
general practice. For the primary care physician, the simultaneous presence of high waist 
circumference and an additional cardiovascular risk factor, such as hypertriglyceridaemia or 
hyperglycaemia will facilitate the identification of patients likely to have the insulin 
resistance-driven atherogenic triad of elevated ApoB, hyperinsulinaemia, small dense LDL.34 
The data on the prevalence of abdominal obesity and related cardiovascular risk factors from 
IDEA will serve as a useful educational tool in communicating the value of this simple 
technique to physicians.   
 
Conclusions   
 
The IDEA study will provide the first global map of the prevalence of abdominal obesity in 
primary care practice, as indicated by high waist circumference, along with its associated 
comorbidities. Further, these data will illustrate the importance of abdominal obesity as a risk 
factor for cardiovascular disease and type 2 diabetes beyond BMI.   
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Appendix   
 
Members of the IDEA Steering Committee were: B.B.a (France); J.-P.D.a (Canada); S.H.a (USA); Phil 
Barter (Australia); Jean-Pierre Bassand (France); John E. Deanfield (UK); Keith Fox (UK); Luc Van 
Gaal (Belgium); Chee-Eng Tan (Singapore); H.-U. W. (Germany); Sydney Smith (USA).   
 
a Members of the Executive Steering Committee. 
 
IDEA National Coordinators were as follows. Argentina: CP Lau; Australia: M Nelson; Austria: E 
Rebhandl; Belgium: G De Backer; Brazil: A Avezum; Bulgaria: S Zaharieva; Canada: A Sharma; 
Chile: S Kunstmann; China: WU Yang Feng; Colombia: A Ruiz; Czech Republic: V Hainer; 
Denmark: OL Svendsen; Dominican Republic, Jamaica, Trinidad and Tobago: A Gonzalez Medina; 
Ecuador: M Pasquel; Egypt: M Ibrahim; Estonia: M Vigimaa; Finland: M Savolainen; France: P 
Amouyel; Germany: HU Wittchen; Greece: S Raptis and D Kremastinos; Guatemala: MA Rodas; 
Hong Kong: C-P Lau; Hungary: L Halmy; India: A Misra; Indonesia: S Soegondo; Ireland: V Maher; 
Israel: Avraham Porath; Italy: M Carrruba; Korea: H-J Yoo; Latvia: A Kalveli and G Bahs; Lithuania: 
V Kasiulevicius; Malaysia: MZ Morad and R Zambahari; Mexico: AL Esqueda; Morocco: C 
Abdelkhirane; Norway: T Pedersen; Pakistan: A Jabbar; Peru: R Gamboa; Philippines: ML Abrahan; 
Poland: K Narkiewicz; Portugal: V Gil; Russia: RG Oganov; Saudi Arabia: M Halawa; Singapore: ES 
Tai; Slovakia: A Dukát; Slovenia: I Švab; South Africa: M-T van der Merwe; Spain: B Moreno and F 
Casanueva; Sweden: Å Sjöholm; Switzerland: R Darioli, A Gallino, and G Noll; Taiwan: CJ Chang; 
Thailand: P Sritara; The Netherlands: FLJ Visseren; Tunisia: A Belhani; Turkey: V Sansoy; UAE, 
Kuwait, and Qatar: A Binbrek; Ukraine: A Parkhomenko; Venezuela: A Perez Monteverde.   
 
 
References 
 
1. Haffner SM. Obesity and the metabolic syndrome: the San Antonio Heart Study. Br J Nutr 
2000;83(Suppl. 1):S67–S70. 
2. Haffner SM. Sex hormones, obesity, fat distribution, type 2 diabetes and insulin resistance: 
epidemiological and clinical correlation. Int J Obes Relat Metab Disord 2000;24(Suppl. 2):S56–S58. 
3. Poirier P, Eckel RH. Obesity and cardiovascular disease. Curr Atheroscler Rep 2002;4:448–453. 
4. Hoefle G, Saely CH, Aczel S, Benzer W, Marte T, Langer P, Drexel H. Impact of total and central 
obesity on vascular mortality in patients undergoing coronary angiography. Int J Obes Relat Metab 
Disord 2005;29:785–791. 
5. Rexrode KM, Carey VJ, Hennekens CH, Walters EE, Colditz GA, Stampfer MJ, Willett WC, 
Manson JE. Abdominal adiposity and coronary heart disease in women. JAMA 1999;281:2284–2285. 
6. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, McQueen M, Budaj A, Pais P, 
Varigos J, Lisheng L. Effect of potentially modifiable risk factors associated with myocardial 
infarction in 52 countries (the INTERHEART study): case-control study. Lancet 2004;364:937–952. 
7. Carey VJ, Walters EE, Colditz GA, Solomon CG, Willett WC, Rosner BA, Speizer FE, Manson JE. 
Body fat distribution and risk of non-insulin-dependent diabetes mellitus in women. The Nurses’ 
Health Study. Am J Epidemiol 1997;145:614–619. 
8. Han TS, Williams K, Sattar N, Hunt KJ, Lean MEJ, Haffner SM. Analysis of obesity and 
hyperinsulinemia in the development of metabolic syndrome: San Antonio Heart Study. Obes Res 
2002;10:923–931. 
9. Bertrais S, Balkau B, Vol S, Forhan A, Calvet C, Marre M, Eschwege E. Relationships between 
abdominal body fat distribution and cardiovascular risk factors: an explanation for women’s healthier 
cardiovascular risk profile. The D.E.S.I.R. Study. Int J Obes Relat Metab Disord 1999;23:1085–1094. 



10. Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III). Executive Summary of The Third Report of The National Cholesterol Education 
Program (NCEP). JAMA 2001;285:2486–2497. 
11. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, Gordon DJ, Krauss 
RM, Savage PJ, Smith SC Jr, Spertus JA, Costa F. Diagnosis and management of the metabolic 
syndrome: an American Heart Association/National Heart, Lung, and Blood Institute Scientific 
Statement. Circulation 2005;112:2735–2752. 
12. Alberti KGM, Zimmet P, Shaw J. The metabolic syndrome – a new worldwide definition. Lancet 
2005;366:1059–1062. 
13. Ford ES, Giles WH, Mokdad AH. Increasing prevalence of the metabolic syndrome among US 
adults. Diabetes Care 2004;27:2444–2449. 
14. Jorgensen ME, Glumer C, Bjerregaard P, Gyntelberg F, Jorgensen T, Borch-Johnsen K. Obesity 
and central fat pattern among Greenland Inuit and a general population of Denmark (Inter99): 
relationship to metabolic risk factors. Int J Obes 2003;27:1507–1515. 
15. Moreau M, Valente F, Mak R, Pelfrene E, de Smet P, De Backer G, Kornitzer M. Obesity, body 
fat distribution and incidence of sick leave in the Belgian workforce: the Belstress study. Int J Obes 
2004,28:574–582. 
16. Balkau B, Vernay M, Mhamdi L, Novak M, Arondel D, Vol S, Tichet J, Eschwege E. The 
incidence and persistence of the NCEP (National Cholesterol Education Program) metabolic 
syndrome. The French D.E.S.I.R. study. Diabetes Metab 2003;29:526–532. 
17. Lorenzo C, Serrano-Rios M, Martinez-Larrad MT, Gabriel R, Williams K, Gomez-Gerique JA, 
Stern MP, Haffner SM. Central adiposity determines prevalence differences of the metabolic 
syndrome. Obes Res 2003;11:1480–1487. 
18. Erem C, Arslan C, Hacihasanoglu A, Deger O, Topbas M, Ukinc K, Ersoz HO, Telatar M. 
Prevalence of obesity and associated risk factors in a Turkish population (Trabzon City, Turkey). Obes 
Res 2004; 12:1117–1127. 
19. Wittchen HU, Glaesmer H, Marz W, Stalla G, Lehnert H, Zeiher AM, Silber S, Koch U, Bohler S, 
Pittrow D, Ruf G. Cardiovascular risk factors in primary care: methods and baseline prevalence rates – 
the DETECT program. Curr Med Res Opin 2005;21:619–630. 
20. Park HS, Oh SW, Cho SI, Choi WH, Kim YS. The metabolic syndrome and associated lifestyle 
factors among South Korean adults. Int J Epidemiol 2004;33:328–336. 
21. Tan CE, Ma S, Wai D, Chew SK, Tai ES. Can we apply the National Cholesterol Education 
Program Adult Treatment Panel definition of the metabolic syndrome to Asians? Diabetes Care 
2004;27:1182–1186. 
22. Jia WP, Xiang KS, Lu JX, Wu YM. Epidemiological study on obesity and its comorbidities in 
urban Chinese older than 20 years of age in Shanghai, China. Obes Rev 2002;3:157–165. 
23. Fezeu L, Minkoulou E, Balkau B, Kengne A-P, Awah P, Unwin N, Alberti GKMM, Mbanya J-C. 
Association between socioeconomic status and adiposity in urban Cameroon. Int J Epidemiol 
2006;35:105–111. 
24. Godfrey R, Julien M. Urbanisation and health. Clin Med 2005;5:137–141. 
25. Vorster HH. The emergence of cardiovascular disease during urbanisation of Africans. Public 
Health Nutr 2002;5:239–243. 
26. Galal OM. The nutrition transition in Egypt: obesity, undernutrition and the food consumption 
context. Public Health Nutr 2002;5:141–148. 
27. Zimmet P, Arblaster M, Thoma K. The effect of westernization on native populations. Studies on a 
Micronesian community with a high diabetes prevalence. Aust NZJ Med 1978;8:141–146. 
28. Bentley D, Floyd R. A sample of brilliance. Comm Assoc Comput Mach 1987;30:754–757. 
29. Bentley AL, Knuth D. Literate programming. Comm Assoc Comput Mach 1986;29:364–369. 
30. Regional Office for the Western Pacific (WPRO), World Health Organization, International 
Association for the Study of Obesity, International Obesity Task Force. The Asia-Pacific perspective: 
redefining obesity and its treatment (2000). www.diabetes.com.au/pdf/obesity_report.pdf (November 
2005). 
31. Berg AH, Scherer PE. Adipose tissue, inflammation, and cardiovascular disease. Circ Res 
2005;96:939–949. 
32. Ferroni P, Basili S, Falco A, Davi G. Inflammation, insulin resistance, and obesity. Curr 
Atheroscler Rep 2004;6:424–431. 



33. Lebovitz HE. The relationship of obesity to the metabolic syndrome. Int J Clin Pract Suppl 
2003;33:18–27. 
34. Lemieux I, Pascot A, Couillard C, Lamarche B, Tchernof A, Almeras N, Bergeron J, Gaudet D, 
Tremblay G, Prud’homme D, Nadeau A, Despres JP. Hypertriglyceridemic waist: a marker of the 
atherogenic metabolic triad (hyperinsulinemia; hyperapolipoprotein B; small, dense LDL) in men? 
Circulation 2000;102:179–184. 
 


