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Introduction The following paragraphs provide specific information and research findings for 

each of the risk factors that are included in STEPS NCD risk factor surveillance, 

and are presented in the order they are addressed in a standard STEPS survey. 

 
Tobacco use • In 2013, WHO Member States agreed to target a 30% relative reduction in 

prevalence of current tobacco use by 2025 (4). 

• In 2010, the global prevalence of current tobacco smoking was estimated at 

around 22%.  Smoking prevalence was about five times higher among men 

(37%) than among women (7%).  Projections for 2025 are that the prevalence 

will slightly decrease, to around 19% (33% for men and 5% for women) (2,8). 

• Smoking prevalence varied widely across the WHO regions in 2010, with the 

highest percentage of 30% of current smokers in the WHO European Region, 

and the lowest of 13% in the WHO African Region.  However, projections for 

2025 include that prevalence in the WHO African Region will increase to 18%, 

while prevalence in the WHO European Region will decrease to about 23% 

(2,8). 

• Smoking prevalence among women increased with country income group in 

2012, while prevalence among men varied less across income groups (2). 

• Over 8 of 10 smokers smoke daily (2). 

• Manufactured cigarettes, the most common form of smoked tobacco, are used 

by over 90% of current smokers (2). 

• Tobacco use is estimated to cause about 6 million deaths each year (2). 

• In 2015, tobacco use caused 6.9% of the global disease burden – as estimated in 

DALYs (3).  

• Second-hand smoking was estimated to cause 1.0% of the global disease 

burden in 2015, and nearly a million deaths worldwide.  Many of these deaths 

were among children (2,3).  

• Smokers have markedly increased risk of multiple cancers, particularly lung 

cancer, and are at far greater risk of heart disease, stroke, Chronic Obstructive 

Pulmonary Disease (COPD), diabetes, and other fatal and non-fatal diseases. 

People who chew tobacco risk cancer of the lip, tongue and mouth (9). 

• Intra Uterine Growth Retardation, spontaneous miscarriages and low birth 

weight babies are known outcomes of smoking during pregnancy (9). 

• Non-smokers exposed to second hand smoke have a 20–30% risk of developing 

lung cancer and a 25–30% increased risk of suffering acute coronary diseases, 

as well as an increased frequency of chronic respiratory conditions.  Small 

children whose parents smoke at home have an increased risk of suffering 

lower tract respiratory infections, middle ear infections and asthma (10,11).  

• From 2003–2008, smoking-related healthcare accounted for up to 11% of a 

country’s total healthcare costs (9). 

• Many studies have shown that in the poorest households in some low-income 

countries as much as 10% of total household expenditure is on tobacco. In 

addition to its direct health effects, tobacco leads to malnutrition, increased 

health care costs and premature death (9,12). 

Continued on next page 
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Harmful 

alcohol 

consumption 

• In 2013, WHO Member States agreed to target an at least 10% relative 

reduction in the harmful use of alcohol by 2025, as appropriate, within the 

national context (4). 

• The level of alcohol consumption worldwide in 2010 was estimated at 6.2 litres 

of pure alcohol per person aged 15 years and over (equivalent to 13.5 g of pure 

alcohol per day) (2,13). 

• A quarter of this consumption (24.8%) was unrecorded, i.e., homemade 

alcohol, illegally produced or sold outside normal government controls.  Of 

total recorded alcohol consumed worldwide, 50.1% was consumed in the form 

of spirits (13). 

• The global prevalence of heavy episodic drinking during the past 30 days was 

estimated to be 7.5% in 2010 (2). 

• Total alcohol consumption per capita among those aged 15 years and over 

varied greatly across WHO regions, with the lowest consumption of 0.7 litres 

of pure alcohol in the Eastern Mediterranean region, and the highest 

consumption of 10.9 litres in the European region (2). 

• In general, the greater the economic wealth of a country, the more alcohol is 

consumed and the smaller the number of abstainers (2,13). 

• Alcohol use causes about 3.3 million deaths each year (1).  

• Alcohol use was estimated to cause 5.1% of the global disease burden – as 

estimated in DALYs – in 2015 (3).  

• There are significant sex differences in the proportion of global deaths 

attributable to alcohol, for example, in 2012, 7.6% of deaths among males and 

4.0% of deaths among females were attributable to alcohol (13). 

• Harmful use of alcohol is associated with a risk of developing NCDs, mental 

and behavioural disorders, including alcohol dependence, as well as 

unintentional and intentional injuries, including those due to road traffic 

accidents and violence (2). 

• There is also a causal relationship between harmful use of alcohol and 

incidence of infectious disease such as tuberculosis.  Alcohol consumption by 

an expectant mother may cause fetal alcohol syndrome and pre-term birth 

complications (2,14). 

• The highest numbers of deaths from alcohol are from cardiovascular diseases, 

followed by injuries (especially unintentional injuries), gastrointestinal diseases 

(mainly liver cirrhosis) and cancers (13). 

• From 4% to about 25% of the disease burden due to specific cancers are 

attributable to alcohol worldwide (13).  

Continued on next page 
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Unhealthy diet 

– low fruit and 

vegetable 

intake 

• In 2013, WHO Member States agreed to a diet indicator regarding monitoring 

of the prevalence of persons aged 18+ years consuming less than five total 

servings (400 grams) of fruit and vegetables per day (4). 

• In many countries worldwide, the vast majority of the population consumes less 

than the recommended amount of five servings of fruit and vegetables per day 

(15). 

• In 2015, low intake of fruits and vegetables was estimated to cause 4.7% of the 

global disease burden – as estimated in DALYs (3).  

• Adequate consumption of fruit and vegetables reduces the risk of 

cardiovascular diseases, stomach cancer and colorectal cancer (15). 

• A higher consumption of fruit and vegetables is associated with a lower risk of 

all-cause mortality, particularly cardiovascular mortality.  There was a 

threshold around five servings of fruit and vegetables a day, after which the risk 

of all-cause mortality did not reduce further (16). 

 
Unhealthy diet 

– diet high in 

salt 

• In 2013, WHO Member States agreed to target a 30% relative reduction in 

mean population intake of salt/sodium by 2025 (4). 

• WHO recommends a reduction in salt intake to less than 5 g/day (sodium 2 

g/day).  Current estimates suggest that the global mean intake of salt was 

around 10 g of salt daily (4 g/day of sodium) in 2010 (2,17,18). 

• Intake in men was approximately 10% higher than in women (2,17,18). 

• In 2010, a diet high in salt was estimated to cause 1.7 million deaths (2). 

• In 2015, a diet high in salt was estimated to cause 3.4% of the global disease 

burden – as estimated in DALYs (3).  

• High salt consumption is adversely associated with high blood pressure, 

coronary heart disease and stroke (19-21). 

• A reduction of salt intake by 4g/day is associated with a fall in blood pressure 

of 5/3 mmHg—systolic/ diastolic respectively—among those with hypertension 

and 2/1 mmHg among those with normal blood pressure (22). 

Continued on next page 
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Insufficient 

physical 

activity 

• In 2013, WHO Member States agreed to target a 10% relative reduction in 

prevalence of insufficient physical activity by 2025 (4). 

• Globally, in 2010, 23% of adults aged 18 years and over were insufficiently 

physically active – i.e. they did less than 150 minutes of moderate-intensity 

physical activity per week, or equivalent, as recommended by WHO.  Women 

were less active than men, with 27% of women and 20% of men not reaching 

the recommended level of activity (2,23). 

• The WHO Eastern Mediterranean Region (31%) and the Region of the 

Americas (32%) had the highest prevalence of insufficient physical activity, 

while the prevalence was lowest in the South-East Asia (15%) and African 

(21%) Regions (2). 

• Insufficient physical activity in adults increased according to the level of 

country income in 2010, with the prevalence in high-income countries (33%) 

about double that in low-income countries (17%) (2). 

• In 2015, insufficient physical activity was estimated to cause 1.4% of the global 

disease burden – as estimated in DALYs (3).  

• Physically inactive persons have a 20% to 30% increased risk of all-cause 

mortality as compared to those who adhere to 150 minutes of moderate-

intensity activity per week, or equivalent (23). 

• It has been shown that participation in regular physical activity reduces the risk 

of coronary heart disease and stroke, diabetes, hypertension, colon cancer, 

breast cancer and depression.  Additionally, physical activity is a key 

determinant of energy expenditure, and this is fundamental to energy balance 

and weight control (23). 

• Insufficient physical activity accounts for about 3.8% of cases of dementia 

worldwide (24). 

• In 2013, insufficient physical inactivity cost health-care systems international $ 

(INT$) 53.8 billion worldwide (25). 

Continued on next page 
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Cervical 

Cancer 

Screening 

• In 2013, WHO Member States agreed to an indicator regarding monitoring of 

the proportion of women between the ages 30-49 years screened for cervical 

cancer at least once, or more often, and for lower or higher age groups 

according to national programmes and policies (4). 

• Each year, more than half a million new cases of cervical cancer are diagnosed 

(26). 

• Cervical cancer is a largely preventable disease, but worldwide it is one of the 

leading causes of cancer death in women.  Most deaths occur in low- and 

middle-income countries (26,27). 

• 70% of cervical cancer is caused by the Human papillomavirus (HPV) types 16 

and 18, for which there is a multivalent vaccine available.  Without 

vaccination, almost every sexually active person will be infected with HPV at 

some time in their life (26). 

• Primary prevention of most cervical cancer can be taken by administering the 

HPV vaccine to women and is most efficacious among girls between the ages 

of 9–13 who are not yet sexually active (26). 

• If cancer develops, the time from HPV infection to invasive cervical cancer can 

be several decades, making it a good target for screening and early detection 

(28). 

• Cervical cancer screening is recommended for women over 30 and can be done 

by pap smear, visual inspection with acetic acid (VIA), or HPV testing for high 

risk HPV types (26). 

• Well established cytology-based screening and treatment programmes have 

resulted in a 50–90% reduction in cervical cancer annual rates (29).  

 

Overweight and 

obesity 
• In 2013, WHO Member States agreed to target to halt the rise in obesity by 

2025 (4). 

• In 2014, 39% of adults aged 18 years and older (38% of men and 40% of 

women) were overweight (Body Mass Index (BMI) ≥ 25), and 13% were obese 

(BMI ≥ 30), including 11% of men and 15% of women (1,2). 

• Worldwide, obesity has more than doubled since 1980 (1,2). 

• The prevalence of overweight and obesity was highest in the Region of the 

Americas (61% overweight, 27% obese) and lowest in the South-East Asia 

Region (22% overweight, 5% obese) in 2014 (1,2). 

• The prevalence of overweight and obesity increased with the income level of 

countries, with the prevalence of obesity in high- and upper-middle income 

countries having been more than double of that of low-income countries in 

2014 (1,2). 

• Overweight and obesity cause nearly 4 million deaths annually (3,30). 

• Overweight and obesity cause about 4.9% of the global disease burden – as 

estimated in DALYs (3).  

• Obesity increases the likelihood of diabetes, hypertension, coronary heart 

disease, stroke, certain cancers, obstructive sleep apnoea and osteoarthritis.  It 

also negatively affects reproductive performance (2). 

Continued on next page 
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Overweight and 

obesity, cont. 
• Obesity also leads to adverse metabolic effects on cholesterol and triglycerides 

(31). 

• Waist circumference is an approximate index of intra-abdominal fat mass and 

total body fat. Changes in waist circumference reflect changes in risk factors 

for cardiovascular disease and other forms of NCDs (32). 

• Waist circumference or waist-to-hip ratio are powerful determinants of 

subsequent risk of type 2 diabetes (33). 

 
Raised blood 

pressure 
• In 2013, WHO Member States agreed to target a 25% relative reduction in the 

prevalence of raised blood pressure or contain the prevalence of raised blood 

pressure, according to national circumstances by 2025 (4). 

• The global prevalence of raised blood pressure (defined as systolic and/or 

diastolic blood pressure ≥ 140/90 mmHg) in adults aged 18 years and over was 

around 22% (23% for men, 21% for women) in 2014 (2).   

• Across the WHO regions, raised blood pressure was highest in Africa (30%), 

and lowest in the Region of the Americas (18%). In all WHO regions, men had 

slightly higher prevalence of raised blood pressure than women (2). 

• The prevalence of raised blood pressure in adults was higher in low-income 

countries compared to middle- and high-income countries in 2014 (2). 

• During the past four decades, the highest worldwide blood pressure levels have 

shifted from high-income to low-income countries in south Asia and sub-

Saharan Africa due to opposite trends, while blood pressure has been 

persistently high in central and eastern Europe (34). 

• Raised blood pressure is one of the leading risk factors for global mortality and 

is estimated to cause about 10 million deaths each year (2,3).  

• Raised blood pressure was estimated to cause 8.6% of the disease burden – as 

measured in DALYs – in 2015 (3). 

• Raised blood pressure and hypertension, if left uncontrolled, can cause stroke, 

myocardial infarction, cardiac failure, dementia, renal failure and blindness, 

causing human suffering and imposing severe financial and service burdens on 

health systems (2,35). 

• A reduction in systolic blood pressure of 10 mmHg is associated with a 22% 

reduction in coronary heart disease, and a 41% reduction in stroke in 

randomized trials, and a 41-46% reduction in cardiometabolic mortality in 

epidemiological studies (36,37). 

• Identifying and treating hypertension early is associated with a reduction in the 

risk of heart attack, heart failure, stroke, and kidney failure (36,37). 

Continued on next page 
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Raised blood 

glucose 
• In 2013, WHO Member States agreed to target to halt the rise in diabetes by 

2025 (4). 

• The global prevalence of diabetes (defined as a fasting plasma glucose value ≥ 

7.0 mmol/L [126 mg/dl] or being on medication for raised blood glucose) was 

estimated to be 8.5% in 2014 (38). 

• The global prevalence of diabetes has nearly doubled since 1980 (38). 

• Over the past decade, diabetes has risen faster in low- and middle-income 

countries than in high-income countries (38). 

• The prevalence of diabetes was highest in the WHO Eastern Mediterranean 

Region (14%) and lowest in the African and European Regions (7%) in 2014 

(38). 

• In 2012, diabetes was estimated to cause 1.5 million deaths worldwide, and 

higher-than-optimal blood glucose caused an additional 2.2 million deaths.  

Forty-three percent of these 3.7 million deaths occurred before the age of 70 

years (38). 

• In 2015, raised blood glucose was estimated to cause 5.8% of the global disease 

burden – as estimated in DALYs (3).  

• Diabetes is a well-recognized cause of premature death and disability, 

including heart attack, stroke, kidney failure, blindness, nerve damage, and 

lower-limb amputation (2,38). 

• Impaired glucose tolerance and impaired fasting glycaemia are risk categories 

for future development of diabetes and cardiovascular disease (39,40).   

• Cardiovascular disease is a main cause of mortality and morbidity among those 

with diabetes. Those with type 2 diabetes often have comorbidities such as 

obesity, hypertension, and abnormal blood lipids that further increase the risk 

of cardiovascular disease (41). 

• Approximately one-third of people with diabetes develop some degree of 

diabetes-related eye damage, or retinopathy (42). 

• Clinical trials have shown that type 2 diabetes can be prevented or delayed for 

long periods of time if lifestyle and/or medical intervention is sought.  

Returning to normal glucose levels from prediabetes reduces the risk of 

developing diabetes (39). 

• Lower extremity amputations are at least 8 times more common in people with 

diabetes than in non-diabetic individuals in developed countries, and around 

half of all non-traumatic lower limb amputations are due to diabetes (43-45). 

 
Abnormal 

blood lipids 
• In 2013, WHO Member States agreed to an indicator regarding monitoring of 

the prevalence of raised total cholesterol among persons aged 18+ years 

(defined as total cholesterol ≥ 5.0 mmol/l or 190 mg/dl); and mean total 

cholesterol concentration (4). 

• Globally, the prevalence of raised total cholesterol (defined as ≥ 5.0 mmol/l) 

was at nearly 40% in 2008 (15). 

Continued on next page 
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Abnormal 

blood lipids, 

cont. 

• The prevalence of raised total cholesterol was highest in the WHO European 

Region (54%), followed by the Region of the Americas (48%).  The WHO 

African Region and the WHO South-East Asia Region showed the lowest 

percentages (23% and 30%, respectively) (15). 

• The prevalence of raised total cholesterol increased according to the income 

level of the country.  In low-income countries, around a quarter of adults had 

raised total cholesterol in 2008, while in high-income countries, the prevalence 

was over 50% (15). 

• In 2015, raised total cholesterol was estimated to cause 3.6% of the global 

disease burden – as estimated in DALYs (3).  

• Raised total cholesterol is a major cause of disease burden in both the 

developed and developing world as a risk factor for ischaemic heart disease, 

stroke and other vascular diseases (15). 

• Lowering cholesterol through dietary changes and/treatment is associated with 

a reduction of risk of cardiovascular disease. 1 mmol/L lower total cholesterol 

is associated with about a half lower heart disease-related mortality in those 

aged 40–49, a third lower in those aged 50–69, and a sixth lower in those aged 

70–89 through the main range of total cholesterol levels (46,47). 

• Levels of plasma high-density lipoprotein (HDL) cholesterol are inversely 

related to coronary artery disease incidence, and the relationship is independent 

of total, low-density lipoprotein (LDL) cholesterol and triglyceride levels (48). 

• An elevated triglyceride level is commonly accompanied by high LDL and low 

HDL cholesterol, and this combination (i.e. the atherogenic dyslipidemic triad) 

is associated with the highest risk of cardiovascular disease.  Therefore, 

triglyceride levels appear to provide unique information as a biomarker of risk, 

especially when combined with low HDL and elevated LDL cholesterol (49). 

• A large proportion of people with raised blood lipids remain unaware of or 

untreated for their condition (50). 

 



Part 1: Introduction and Roles  1-1-20 

Section 1: Introduction  WHO STEPS Surveillance 

Last Updated: 26 January 2017 

References 

 

1. World Health Organization. Global Health Observatory: World Health Organization; 

2016 (http://www.who.int/gho, accessed 13 December 2016). 

 

2. World Health Organization. Global status report on noncommunicable diseases 2014. 

Geneva: World Health Organization; 2015. 

 

3. GBD 2015 Risk Factors Collaborators. Global, regional, and national comparative risk 

assessment of 79 behavioural, environmental and occupational, and metabolic risks or 

clusters of risks, 1990-2015: a systematic analysis for the Global Burden of Disease 

Study 2015. Lancet. 2016;388:1659-724. 

 

4. World Health Organization. Global action plan for the prevention and control of NCDs 

2013-2020. Geneva: World Health Organization; 2013. 

 

5. Riley L, Guthold R, Cowan M, Savin S, Bhatti L, Armstrong T, et al. The World Health 

Organization STEPwise Approach to Noncommunicable Disease Risk-Factor 

Surveillance: Methods, Challenges, and Opportunities. AJPH. 2016;106(1):74-8.  

 

6. Armstrong T,  Bonita R. Capacity building for an integrated noncommunicable disease 

risk factor surveillance system in developing countries. Ethnicity and Disease. 

2003;13(Suppl 2):S13-S18. 

 

7. Alwan A, Maclean DR, Riley LM, d'Espaignet ET, Mathers CD, Stevens GA, et al. 

Monitoring and surveillance of chronic noncommunicable diseases: progress and 

capacity in high-burden countries. The Lancet. 2010;376:1861–1868. 

 

8. World Health Organization. WHO global report on trends in prevalence of tobacco 

smoking 2015. Geneva: World Health Organization; 2015. 

(http://apps.who.int/iris/bitstream/10665/156262/1/9789241564922_eng.pdf and 

http://www.who.int/tobacco/publications/surveillance/reportontrendstobaccosmoking/en/, 

accessed 12 December 2016). 

 

9. Eriksen M, Mackay J, Ross H. The Tobacco Atlas. 4th edition. Atlanta. The American 

Cancer Society; 2012. 

 

10. Öberg M, Woodwardb A, Jaakkolac M, Perugad A, Prüss-Ustüne A. Global estimate of 

the burden of disease from second-hand smoke. Geneva: World Health Organization; 

2010. 

 

11. US Surgeon General 2006. The health consequences of involuntary exposure to tobacco 

smoke: a report of the Surgeon General. Atlanta: US Department of Health and Human 

Services; 2006. 

 

12. World Health Organization. Systematic review of the link between tobacco and poverty. 

Geneva: World Health Organization; 2011.  

 

13. World Health Organization. Global status report on alcohol and health 2014. Geneva: 

World Health Organization; 2014.  

 



Part 1: Introduction and Roles  1-1-21 

Section 1: Introduction  WHO STEPS Surveillance 

Last Updated: 26 January 2017 

14. Pruett D, Waterman EH, Caughey AB. Fetal alcohol exposure: consequences, diagnosis, 

and treatment. Obstetrical and Gynecological Survey. 2013;68(1):62–69. 

 

15. World Health Organization. Global status report on noncommunicable diseases 2010. 

Geneva: World Health Organization; 2011.  

 

16. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, Bao W, et. al. Fruit and vegetable 

consumption and mortality from all causes, cardiovascular disease, and cancer: 

systematic review and dose-response meta-analysis of prospective cohort studies. BMJ. 

2014;349:g4490. 

 

17. Mozaffarian D, Fahimi S, Singh GM, Micha R, Khatibzadeh S, Engell RE, et al. Global 

Burden of Diseases Nutrition and Chronic Diseases Expert Group. Global sodium 

consumption and death from cardiovascular causes. New England Journal of Medicine. 

2014;371(7):624-34. 

 

18. Powles J, Fahimi S, Micha R, Khatibzadeh S, Shi P, Ezzati M, et al. Global Burden of 

Diseases Nutrition and Chronic Diseases Expert Group. Global, regional and national 

sodium intakes in 1990 and 2010: a systematic analysis of 24 hour urinary sodium 

excretion and dietary surveys worldwide. BMJ Open. 2013;3:e003733. 

 

19. World Health Organization. Effect of reduced sodium intake on blood pressure, renal 

function, blood lipids and other potential adverse effects. Geneva: World Health 

Organization; 2012 

(http://apps.who.int/iris/bitstream/10665/79325/1/9789241504911_eng.pdf, accessed 30 

January 2015). 

 

20. Aburto NJ, Ziolkovska A, Hooper L, Elliott P, Cappuccio FP, Meerpohl JJ. Effect of 

lower sodium intake on health: systematic review and meta-analyses. BMJ. 

2013;346:f1326. 

 

21. He FJ, MacGregor GA. A comprehensive review on salt and health and current 

experience of worldwide salt reduction programmes. Journal of Human Hypertension. 

2009;23:363–384. 

 

22. He FJ, Li J, MacGregor GA. Effect of longer-term modest salt reduction on blood 

pressure. Cochrane Database of Systematic Reviews. 2013;(4):CD004937. 

 

23. World Health Organization. Global recommendations on physical activity for health. 

Geneva: World Health Organization; 2010 

(http://www.who.int/dietphysicalactivity/publications/9789241599979/en/, accessed 4 

February 2015). 

 

24. Sallis JF, Bull F, Guthold R, Heath GW, Inoue S, Kelly P, et al. Progress in physical 

activity over the Olympic quadrennium. Lancet. 2016;388(10051):1325-36. 

 

25. Ding Ding MD, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, Van 

Mechelen W, et al. The economic burden of physical inactivity: a global analysis of 

major non-communicable diseases. Lancet. 2016;388(10051):1311-24. 

 

26. World Health Organization. Comprehensive cervical cancer control. A guide to essential 

practice. 2
nd

 edition. Geneva: World Health Organization; 2014 



Part 1: Introduction and Roles  1-1-22 

Section 1: Introduction  WHO STEPS Surveillance 

Last Updated: 26 January 2017 

(http://apps.who.int/iris/bitstream/10665/144785/1/9789241548953_eng.pdf, accessed 6 

February 2015). 

 

27. World Health Organization. WHO Guidance Note. Comprehensive cervical cancer 

prevention and control: a health future for girls and women. Geneva: World Health 

Organization; 2013 

(http://apps.who.int/iris/bitstream/10665/78128/3/9789241505147_eng.pdf, accessed 6 

February 2015). 

 

28. Rodriguez AC,  Schiffman M, Herrero R, Hildesheim A, Bratti C, Sherman M, et. al. 

Longitudinal study of human papillomavirus persistence and cervical intraepithelial 

neoplasia grade 2/3: critical role of duration of infection. Journal of the National Cancer 

Institute. 2010;102(5):315–324. 

 

29. Castle PE, De Sanjosé S, Qiao YL, Belinson JL, Lazcano-Ponce E, Kinney W. 

Introduction of human papillomavirus DNA screening in the world: 15 Years of 

Experience. Vaccine. 2012;30S:F117–F122. 

 

30. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, 

regional, and national prevalence of overweight and obesity in children and adults during 

1980-2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet. 

2014;384:766-81. 

 

31. Mitchell NS, Catenacci VA, Wyatt HR, Hill JO. Obesity: overview of an epidemic. 

Psychiatric Clinics of North America. 2011;34:717–732. 

 

32. Huxley R, Mendis S, Zheleznyakov
 
E, Reddy

 
S and Chan J. Waist circumference and 

waist: hip ratio as predictors of cardiovascular risk – a review of the literature. European 

Journal of Clinical Nutrition. 2010;64(1):16‐22. 

 

33. World Health Organization. Waist circumference and waist-hip ratio: report of a WHO 

expert consultation. Geneva: World Health Organization; 2011. 

 

34. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in blood pressure from 

1975 to 2015: a pooled analysis of 1479 population-based measurement studies with 19.1 

million participants. Lancet. 2016:S0140-6736(16)31919-5[epub ahead of print]. 

 

35. World Health Organization. A global brief on hypertension. Silent killer, global public 

health crisis. Geneva: World Health Organization; 2013 

(http://apps.who.int/iris/bitstream/10665/79059/1/WHO_DCO_WHD_2013.2_eng.pdf, 

accessed 5 February 2015). 

 

36. Law MR, Morris JK, Wald NJ. Use of blood pressure lowering drugs in the prevention of 

cardiovascular disease: meta-analysis of 147 randomised trials in the context of 

expectations from prospective epidemiological studies. BMJ. 2009;338:b1665. 

 

37. Di Cesare M, Bennett JE, Best N, Stevens GA, Danaei G, Ezzati M. The contributions of 

risk factor trends to cardiometabolic mortality decline in 26 industrialized countries. 

International Journal Epidemiology. 2013;42(3):838-48. 

 

38. World Health Organization. Global report on diabetes. Geneva: World Health 

Organization; 2015 



Part 1: Introduction and Roles  1-1-23 

Section 1: Introduction  WHO STEPS Surveillance 

Last Updated: 26 January 2017 

(http://apps.who.int/iris/bitstream/10665/204871/1/9789241565257_eng.pdf, accessed 12 

December 2016). 

 

39. Perreault L, Pan Q, Mather KJ, Watson KE, Hamman RF, Kahn SE, et al. Effect of 

regression from prediabetes to normal glucose regulation on long-term reduction in 

diabetes risk: results from the Diabetes Prevention Program Outcomes Study. Lancet. 

2012;379(9833):2243–2251. 

  

40. Ford ES, Zhao G, Li C. Pre-diabetes and the risk for cardiovascular disease. Journal of 

American College of Cardiology. 2010;55(13):1310–1317. 

 

41. Matheus AS, Tannus LR, Cobas RA, Palma CC, Negrato CA, Gomes MB. Impact of 

diabetes on cardiovascular disease: an update. International Journal of Hypertension. 

2013;2013:653789. 

 

42. International Diabetes Federation. IDF diabetes atlas. 6th edition. International Diabetes 

Federation; 2014 ( http://www.idf.org/diabetesatlas,  accessed 5 February 2015). 

 

43. Vamos EP, Bottle A, Edmonds M, Valabhgi J, Majeed A, Millett C. Changes in the 

incidence of lower extremity amputations in individuals with and without diabetes in 

England between 2004 and 2008. Diabetes Care. 2010;33(12):2592–2597. 

 

44. Icks A, Haastert B, Trautner C, Giani G, Glaeske G, Hoffmann F. Incidence of lower-

limb amputations in the diabetic compared to the non-diabetic population. Findings from 

nationwide insurance data, Germany, 2005–2007. Experimental and Clinical 

Endocrinology & Diabetes. 2009;117(9):500–504. 

 

45. Johannesson A, Larsson GU, Ramstrand N, Turkiewicz A, Wiréhn AB, Atroshi I. 

Incidence of lower-limb amputation in the diabetic and nondiabetic general population: a 

10-year population-based cohort study of initial unilateral and contralateral amputations 

and reamputations. Diabetes Care. 2009;32(2):275–280. 

 

46. Roth GA, Fihn SA, Mokdad AH, Aekplakorn W,  Hasegawa T, Lim SS. High total serum 

cholesterol, medication coverage and therapeutic control: an analysis of national health 

examination survey data from eight countries. Bulletin of the World Health Organization. 

2011;89(2):92 –101. 

 

47. Taylor F, Ward K, Moore TH, Burke M, Davey G, Casas JP et al. Statins for the primary 

prevention of cardiovascular disease. Cochrane Database of Systematic Reviews. 

2013;(1):CD004816. 

 

48. Lewington S,  Whitlock G, Clarke R, Sherliker P, Emberson J, Halsey J, et al. 

Prospective Studies Collaboration. Blood cholesterol and vascular mortality by age, sex, 

and blood pressure: a meta-analysis of individual data from 61 prospective studies with 

55,000 vascular deaths. Lancet. 2007;370(9602):1829–1839. 

 

49. Ali KM, Wonnerth A, Huber K, Wojta J. Cardiovascular disease risk reduction by raising 

HDL cholesterol –current therapies and future opportunities. British Journal of 

Pharmacology. 2012;167:1177–1194. 

 



Part 1: Introduction and Roles  1-1-24 

Section 1: Introduction  WHO STEPS Surveillance 

Last Updated: 26 January 2017 

50. Miller M, Stone NJ, Ballantyne C, Bittner V, Criqui MH, Ginsberg HN, et al. 

Triglycerides and Cardiovascular Disease. A Scientific Statement From the American 

Heart Association. Circulation. 2011;123:2292-333. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	Part1_Divider
	Part1_Section 1 Introduction
	Part1_Section 2 Roles and Responsibilities

