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Heart diseases are one of the leading causes of 
death across the world, especially in middle- and 
high-income countries. According to the World 
Heart Federation, heart diseases were responsible 
for almost 17.7 million deaths in 2016.1 In the US, 
deaths related to heart diseases numbered 633,840 
in 2017,2 and the associated disability-adjusted 
life years (DALYs) were 3,821 per 100,000 persons 
in 2016.3 Coronary heart disease (CHD) is one of 
the most common heart diseases, and occurs as 
a result of clogged arteries or atherosclerosis, with 
rupture of an atherosclerotic plaque causing blood 
clots, which are the leading cause of a heart attack.4 
Worldwide deaths related to CHD were 7.4 million in 
2015.5 However, while prevalent cases and deaths 
associated with heart diseases are slowly stabilising, 
the associated economic impact is increasing.6 
According to the US Centers for Disease Control 
and Prevention (CDC), the economic costs of heart 
diseases are now over $317bn every year.7

In this paper, Datamonitor Healthcare shares the 
findings of an analysis of the US Behavioral Risk 
Factor Surveillance System (BRFSS), specifically 
assessing the most recent data on self-reported CHD 
and its risk factors. BRFSS has become a powerful 
tool for measuring adult health; its results are 
used for targeting different health risk groups and 
encouraging health promotion activities (such as 
increasing physical activity). This paper also looks at 
several health apps targeting CHD and other heart 

disease risk factors. It provides a perspective of how 
these apps can play a larger and more meaningful 
role by empowering individuals to be more active 
in monitoring and managing their conditions and 
treatment. 

The identification of risk factors and risk factor 
modification strategies is essential in the prevention 
and management of CHD and other heart diseases. 
The most important risk factors for heart diseases 
are unhealthy diet, physical inactivity, tobacco use 
and alcohol consumption. The effects of these 
behavioural risk factors present as hypertension, 
high cholesterol, diabetes and overweight and 
obesity.8 According to the World Health Organization 
(WHO), 80% of heart diseases are preventable if 
these risk factors were eliminated.9

Mobile phones have become an integral part of 
our lives, and in recent years the utilisation of 
mobile apps has increased greatly and is expected 
to grow further. The global mobile health app 
market is valued at $28.32bn in 2018, and some 
project it to reach $102.35bn by 2023.10,11 In terms 
of health-related apps, there are thousands of 
different offerings with the aim of improving health 
measures and disease outcomes through behaviour 
modification. According to research conducted in 
2017, only 32% of global mobile health app market 
stakeholders were pharma companies, hospitals or 
health insurance companies.12
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There has been a notable decline in 
prevalent cases of CHD in the past few 
years 
To evaluate CHD trends, risk factors and the 
strength of their association with CHD in the US, 
Datamonitor Healthcare analysed CHD and risk 
factor data from the most recent BRFSS dataset for 
2016. The BRFSS is an annual telephone surveillance 
system designed to estimate the prevalence of 
major health risk factors in the US by state (please 
see Methodology section at the end of this paper 
for more detailed information).13 Datamonitor 
Healthcare’s BRFSS analysis shows that the CHD 
self-report prevalence was 4.1% in the US adult 
sample population (aged 18+ years) in 2016. Figure 
1 below shows how prevalence proportions showed 

some level of decrease from 2011 through 2016. 
Applying regression trend analysis to these data, 
the graph then shows a continued decreasing trend 
over 2017–20. Datamonitor Healthcare applied the 
forecasted prevalence proportions for 2018 to the 
US adult population data and estimated that the 
CHD prevalent adult patient population in the US will 
be 9.7 million in 2018. 

According to epidemiology literature (CDC), there 
were 370,000 deaths associated with CHD in 2016 
in the US.14 However, similar to the prevalence 
proportion trend observed in Datamonitor 
Healthcare’s BRFSS analysis, deaths attributable to 
CHD are expected to decrease in the future owing to 
improved treatments, preventive measures and risk 
factor reduction.15

Epidemiology of coronary heart disease in the US

Figure 1: Historical (2011–16) and trended (2017–20) prevalence proportions of CHD in the US BRFSS sample

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018
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CHD is significantly associated with a 
number of major modifiable behavioural 
risk factors 
CHD is associated with several risk factors. While 
some are non-modifiable, such as increasing 
age, male gender and genetics, the majority 
are modifiable, and include hypertension, high 
cholesterol, diabetes, obesity, smoking and alcohol 
consumption. 

The epidemiology literature has demonstrated 
that these modifiable behavioural risk factors 
have a strong correlation with CHD. Datamonitor 
Healthcare’s BRFSS analysis (Figure 2 below) shows 
that the presence of these risk factors in the US 

population is very high (in 2011, 2013 and 2016). 
In 2016, in the BRFSS study population (including 
all individuals with or without CHD), the occurrence 
of these risk factors was as high as 54.0% (alcohol 
consumption). Prevalence of obesity was 30.1%, 
high cholesterol was 36.4%, hypertension was 
30.8%, smoking was 17.0% and diabetes was 
10.5%. An assessment of the historical trends of 
these risk factors in the BRFSS study (2011–16) 
noted favourable trends for alcohol consumption, 
high cholesterol, hypertension and smoking 
prevalence. However, the prevalence proportions 
of diabetes and obesity have worsened over this 
period. Although the majority of risk factors for CHD 
have improved, they are still likely to remain a major 
problem. 

Figure 2: Trends of major CHD risk factors in the US according to prevalence proportions in the BRFSS 
sample, 2011–16

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018
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As shown in Figure 3, the majority (51.7%) of 
surveyed individuals in 2016 perceived their overall 
health status as very good or excellent, while 31.4% 

self-reported their health status as good. Only the 
remaining 16.8% self-reported their health status as 
either poor or fair.

Figure 3: Overall health status response in BRFSS sample in the US, individuals with and without CHD, 2016

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018
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Figure 4: Overall health status response in BRFSS sample in the US, split by CHD status, 2016

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018

When the “poor” and “fair” self-reported health 
statuses were correlated with individuals with and 
without CHD, there was a statistically significant 
association (p<0.05) showing that individuals with 

CHD were more likely to report their health as poor 
or fair (see Figure 4). However, it is interesting to 
note that 48% of individuals with CHD perceived 
their health status as good, very good, or excellent. 
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A demographic analysis revealed that compared 
with the group without CHD, those with CHD were 
more likely to be older (aged 65+ years), and 
this group had more males (this association was 
significant when tested; p-value <0.05). On the 

other hand, those without CHD were younger, and 
the gender distribution was seen to be more equal. 
Please see Figure 5 below and Figure 6 on the 
following page.

Figure 5: Age distribution among adults in BRFSS sample in the US, split by CHD status, 2016

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018

55%

50%

45%

40%

30%

25%

20%

15%

10%

5%

0%
With  
CHD

18-24 45-64

Age group

25-44 65+

With  
CHD

With  
CHD

With  
CHD

Without 
CHD

Without 
CHD

Without 
CHD

Without 
CHD

Pr
op

or
tio

ns
 (%

)



8 / September 2018 © Informa UK Ltd 2018 (Unauthorized photocopying prohibited.)

Figure 6: Gender distribution among adults in BRFSS sample in the US, split by CHD status, 2016

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018
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When the BRFSS sample (with and without CHD) 
was adjusted for age and gender, the modifiable 
risk factor associations which were statistically 
significant (p-value <0.05) with CHD in the BRFSS 
analysis were lack of exercise, alcohol consumption 

(heavy drinking), smoking (current and former) and 
overweight and obesity. The odds ratios (ORs) and 
their corresponding population attributable risk (PAR) 
percentages for each of the behavioural risk factors 
were as shown in the Table 1 below. 

Table 1: Odds ratios and population attributable risk percentages of behavioural risk factors in adults in 
BRFSS sample in the US, 2016 

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018

Please note that PAR does not prove causation, although it does suggest important factors. Also, the PAR will depend on the 
population studied, and some have found a substantially larger PAR for smoking.16 

The ORs and PAR percentages suggest that there could be a correlation between factors, especially between 
lack of exercise and obesity. 

Behavioural risk factor Odds ratio (OR) Population attributable risk
Lack of exercise 2.22 9.9%
Overweight and obesity 2.18 19.9%
Alcohol consumption (heavy drinking) 1.61 2.7%
Smoking (current and former) 2.4 19.2%

16. Yusuf S, Hawken S, Ounpuu S, et al. (2004) Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries (the 
INTERHEART study): case-control study. Lancet, 11–17, 364(9438), 937–52. Available from: 10.1016/S0140-6736(04)17018-9 [Accessed 6 August 2018].
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Figure 7: Prevalence proportions of specific behavioural risk factors in adults in BRFSS sample in the US, 
split by CHD status, 2016

Source: Datamonitor Healthcare, September 2018; Centers for Disease Control and Prevention, 2018
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CHD is a commonplace preventable 
disease that can be tackled by modifying 
risk behaviours
Considering that the majority of CHD risk factors are 
modifiable or preventable, emphasis on identifying 
high-risk groups and promoting healthy behaviours 
is of critical importance. Healthy behaviour changes 
will also prevent or reduce the risk of many other 
chronic conditions such as cancers, respiratory 
diseases and so on.17 Four modifiable risk factors – 
namely lack of exercise, smoking, heavy drinking, 
and obesity – are responsible for much of the 
suffering and early deaths in CHD patients. It has 
been estimated that if some of these risk behaviours 
were modified, such as incorporation of a healthier 
diet, smoking cessation and increasing physical 
activity, at least 80% of CHD and type 2 diabetes 
would be prevented.18 Although it is more beneficial 
to change the whole population’s exposure to risk 
and prevention than only identifying and targeting 

high-risk groups such as CHD patients,19 this would 
mean implications for resource allocation, and 
its feasibility would depend on the methods and 
technology used. 

On the other hand, once a patient has already 
suffered from CHD, the road to recovery is 
challenging. Many patients do not understand their 
condition properly, or do not have a clear idea of the 
necessary behavioural changes required for a good 
recovery. There are also many patients who probably 
understand them, but who need some motivation 
or incentive to make it easier to adopt the necessary 
changes. There are also other challenges, such as 
adherence to a treatment plan, follow-ups, keeping 
track of appointments and so on. Nonadherence 
to treatment alone has been linked to 20% of 
recurrence of heart diseases.20 Therefore, it is 
important to focus on recovery and adherence to 
treatment, as well as on disease prevention. 

17. National Health Service (2010) Regional Development of a Population Based Collaborative CVD Prevention Strategy: The Experience of NHS West 
Midlands. Available from: https://www.nice.org.uk/guidance/ph25/evidence/expert-paper-5-regional-cvd-prevention-pdf-373017277 [Accessed 6 
August 2018].
18. World Health Organization (2018) Overview - Preventing chronic diseases: a vital investment. Available from: http://www.who.int/chp/chronic_
disease_report/part1/en/index11.html [Accessed 15 August 2018].
19. NICE (2010) Cardiovascular disease prevention: Considerations. Available from: https://www.nice.org.uk/guidance/ph25/chapter/3-Considerations 
[Accessed 15 August 2018].
20. Keenan J (2017) Improving adherence to medication for secondary cardiovascular disease prevention. European Journal of Preventive Cardiology, 
24(3S), 29–35. Available from: 10.1177/2047487317708145 [Accessed 15 August 2018].
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Encouraging healthy behavioural changes through health apps

Disease awareness, and education and support 
programs focusing on the importance of healthy 
diet, regular exercise and smoking and alcohol 
cessation to reduce the risk of heart diseases have 
become a priority for policy-makers and public 
health initiatives. Lifestyle-based interventions to 
prevent CHD have also proven to be more cost-
effective than pharmaceutical interventions. One of 
the interventions linked with mobile technologies 
is the use of health apps, which offer great promise 
especially for education and the management of 
heart diseases via risk factor modification. Moreover, 
mobile health apps are gaining in popularity due to 
their relatively low cost, ease of use and availability.

Health apps can help overcome barriers to 
patient engagement, motivation and knowledge, 
empowering patients with greater control over 
their health. Individuals can use health apps to 
research health information, track their health, 
receive related health advice/recommendations, 
engage with other patients/healthcare providers, 
understand treatment and management options, 
track physician appointments or hospital visits and 
so on. There is reasonable evidence that health 
apps, especially fitness-related apps, have become 
increasingly popular in recent years; however, their 
efficacy with regard to driving behavioural change 
and whether they will lead to a sustained long-term 
shift in reducing the risk of CHD and death remains 
to be seen.

The global market for health apps is growing fast, 
and is likely to be worth several billion dollars in 
turnover in the coming years. During 2014–18, the 
number of publications noted in a PubMed search 
for smartphone health apps was 2,215 (as of 10 
August 2018). The majority of health apps are 
targeted towards behavioural changes such as 

maintaining a healthy diet, exercise, smoking and 
alcohol cessation, stress reduction, relaxation and 
sleep.21 According to the Pew Research Center, the 
majority (around 62%) of individuals using mobiles 
in the US use their phone to access health-related 
information. Recent figures show that there are 
around 100,000 health apps available in the country, 
and this number is likely to rise further in the near 
future.22

Evidence of mobile health apps’ benefit 
on heart health
The vast majority of health apps in the US focus on 
dieting, physical activity and behavioural change 
(factors which are consistent with the 2013 AHA/
ACC guideline recommendations for heart diseases). 
According to a recent infographic, the most popular 
health apps among all app users were fitness (59%) 
and diet or nutrition (52%).23 A health app called My 
Cardiac Coach was released by the American Health 
Association in 2016, and aims to engage with and 
educate heart disease patients on the necessary 
behavioural changes. It also helps users to track 
important health information, as well as physician 
appointments and medications.24

The results of an app-based health intervention 
utilising the YouPlus Health mobile coaching 
platform were encouraging. Participants used the 
app to follow nutritional and exercise guidelines 
for a span of 12 weeks. During this period, the 
participants answered regular in-app questions 
regarding their diet and exercise, and received 
feedback and advice based on their answers. 
There were substantial reductions in body weight, 
cholesterol and blood pressure, but the pilot study 
was uncontrolled. 25 A few recent randomised 
trials demonstrated that health app-based weight 
loss interventions led to modestly better patient 

21. IMS Institute for Healthcare Informatics (2015) Patient apps for improved healthcare from novelty to mainstream. Available from: http://moodle.
univ-lille2.fr/pluginfile.php/215345/mod_resource/content/0/IIHI_Patient_Apps_Report.pdf [Accessed 6 August 2018].
22. Kelli HM, Witbrodt B, Shah A (2017) The future of mobile health applications and devices in cardiovascular health. European Medical Journal 
Innovations, 92–97. Available from: https://www.ncbi.nlm.nih.gov/pubmed/28191545 [Accessed 15 August 2018].
23. Accenture (2016) Patients want a heavy dose of digital. Available from: https://www.accenture.com/t20160629T045303Z__w__/us-en/_acnmedia/
PDF-6/Accenture-Patients-Want-A-Heavy-Dose-of-Digital-Infographic.pdf#zoom=50 [Accessed 15 August 2018].
24. American Heart Association (2018) My Cardiac Coach: An app to empower your heart attack patients. Available from: https://www.heart.org/en/
health-topics/heart-attack/heart-attack-tools-and-resources/introducing-my-cardiac-coach-a-new-app-to-empower-your-heart-attack-patients 
[Accessed 15 August 2018].
25. Willey S, Walsh JK (2016) Outcomes of a Mobile Health Coaching Platform: 12-Week Results of a Single-Arm Longitudinal Study. JMIR mHealth and 
uHealth, 4(1), e3. Available from: 10.2196/mhealth.4933 [Accessed 15 August 2018].
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outcomes than traditional programs. However, some 
studies suggest there are declines in self-monitoring 
adherence over time similar to those with traditional 
methods.26

Some innovations in health apps, like cardiac 
rehabilitation programming, offer to monitor 
patients between their physician/doctor visits. One 
such example is the Heart Coach app, where users 
showed improved knowledge of the disease and 
risks, healthy behaviours and greater treatment 
adherence when compared with those who did not 
use the app.27 A systematic review that assessed 
the efficacy of health apps to promote healthy 
behaviour changes in non-communicable disease 
patients, including those with heart diseases, also 
revealed positive results. The majority of studies in 
this review reported improved health outcomes, with 
statistically significant decreases in body weight, 
waist circumference and sugar levels.28 Additionally, 
there is currently no evidence to suggest that the 
use of health apps focusing on physical activity or 
diet/nutrition leads to any harm.

For smoking cessation, there are a large number 
of apps available, and their benefits have been 
demonstrated, with research showing that getting 
help greatly increases the chances of cessation 
success. The CDC released the QuitGuide mobile app 
in 2016, which tracks tobacco cravings and triggers, 
provides a plan with reasons and tips for quitting 
and tracks progress.29 A recent systematic literature 
review that studied evidence of smoking cessation 
apps found three apps supported by controlled trials, 
but looking at the individual studies the benefits 
were variable and tentative. For one app, the 

abstinence rates were modest. For the other two, 
abstinence rates were substantially higher (22% 
to 50%), though for one of these, text messaging 
alone did better than when it was combined with 
an app, and for the other (with the higher rate 
of abstinence), patients received some payment 
as an incentive.30 Another study, which assessed 
SmartQuit app data, reported significant reductions 
in participants’ daily cigarette intake, with 30% of 
participants reported as being smoke-free for up 13 
months.31 According to another review, combining 
a smoking cessation intervention with other 
behavioural change interventions, such as exercise 
or mobile phone motivational messages, has better 
results in terms of smoking cessation.32 Overall, 
however, there is a lack of quality evidence with 
larger sample sizes to measure the effectiveness of 
mobile health apps compared with other traditional 
interventions, which would be useful to understand 
the effect sizes.

To reduce the recurrence of heart disease and 
tackle nonadherence rates, Johns Hopkins has 
released an app called Corrie which aims to assist 
patients who have suffered a heart attack with 
skill-building for diet, exercise and medication 
routine, as well as improving their awareness. The 
app uses data analytics on step counts, heart rate 
and blood pressure, with smart tools such as smart 
watches and Bluetooth blood pressure monitors.33 
A research paper showed that Corrie dramatically 
reduced heart attack patients’ chances of being 
re-admitted to the hospital with complications (3% 
readmissions) when compared to the population 
which had not used the app (19% readmissions).34

26. Pellegrini CA, Pfammatter AF, Conroy DE, et al. (2015) Smartphone applications to support weight loss: current perspectives. Advanced Health Care 
Technologies, 1, 13–22. Available from: 10.2147/AHCT.S57844 [Accessed 15 August 2018].
27. American College of Cardiology (2015) Utility and Efficacy of a Smartphone App to Enhance the Learning and Behavior Goals of Traditional Cardiac 
Rehab. Available from: https://www.acc.org/latest-in-cardiology/articles/2015/02/06/08/13/utility-and-efficacy-of-a-smartphone-app-to-enhance-the-
learning-and-behavior-goals-of-traditional-cardiac-rehab [Accessed 15 August 2018].
28. Lunde P, Nilsson BB, Bergland A, et al. (2018) The Effectiveness of Smartphone Apps for Lifestyle Improvement in Noncommunicable Diseases: 
Systematic Review and Meta-Analyses. Weber I, ed. Journal of Medical Internet Research, 20(5), e162. Available from: 10.2147/AHCT.S57844 [Accessed 
15 August 2018].
29. Centers for Disease Control and Prevention (2018) FREE QuitGuide Mobile App. Available from: https://www.cdc.gov/tobacco/campaign/tips/quit-
smoking/mobile-quit-guide/index.html [Accessed 15 August 2018].
30. Haskins BL, Lesperance D, Gibbons P, et al. (2017) A systematic review of smartphone applications for smoking cessation. Translational Behavioral 
Medicine, 7(2), 292–99. Available from: 10.1007/s13142-017-0492-2 [Accessed 15 August 2018].
31. Singh S, Starkey NJ, Sargisson RJ (2017) Using SmartQuit®, an Acceptance and Commitment Therapy Smartphone application, to reduce smoking 
intake. Digital Health, 3, 2055207617729535. Available from: 10.1177/2055207617729535 [Accessed 15 August 2018].
32. Kelli HM, Witbrodt B, Shah A (2017) The future of mobile health applications and devices in cardiovascular health. European Medical Journal 
Innovations, 92–97. Available from: https://www.ncbi.nlm.nih.gov/pubmed/28191545 [Accessed 15 August 2018].
33. Johns Hopkins (2018) Corrie. Available from: https://corriehealth.com/ [Accessed 15 August 2018].
34. PWC (2012) mHealth insights. Available from: https://www.pwc.com.au/industry/healthcare/assets/mhealth-insights-2-nov12.pdf [Accessed 15 
August 2018].
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Methodology

What’s next? The future of mobile apps 
with artificial intelligence 
Opportunities for using mobile health apps have 
increased considerably owing to growing mobile 
phone usage. In the future, we can expect more 
pharma companies to capitalise on this technology 
and improve their relationship with physicians and 
patients/customers.35, 36 In addition to improving 
clinical trials, digital technology could benefit 
the patient experience with marketed drugs by 
improving adherence or helping to prevent adverse 
outcomes.37 There is a need for monitoring, 
analytics and validation of these apps to maximise 
benefits, and they could be improved by better 
integration with clinical practice guidelines and 
other evidence-based practices. Moreover, mobile 
health app development faces unique challenges 
in meeting security and privacy requirements, such 
as compliance with the Health Insurance Portability 
and Accountability Act (HIPAA), which need to be 
resolved.38

Future steps include the use of artificial intelligence 
and advanced health-related technology devices 
such as sensors (heart rate monitors, blood sugar 
monitors, etc), as well as larger clinical trials that 
empower healthcare professionals to provide more 
efficient and integrated patient care. There are 
already several mobile health apps such as ResApp 
Health, IBM’s Watson, AiCure, and NIH facial image 
recognition algorithms which have adopted artificial 
intelligence for the diagnosis of pneumonia, asthma, 
some genetic diseases and cancers.39 With regard 
to heart diseases, a voice recognition tool which 
identifies vocal biomarkers has been integrated with 
a couple of mobile apps.40 Overall, although there 
is some research ongoing to understand health 
apps’ use to track overall health and impact on 
behavioural change, there is still a need for better 
scientific research demonstrating effects on disease 
outcomes.

The BRFSS is a state-based, random digit-dialled 
telephone survey of the US non-institutionalised 
civilian population aged 18 years or older. The BRFSS 
is conducted in all 50 states, the District of Columbia 
and three US territories (Puerto Rico, Guam and 
the US Virgin Islands). Data from the BRFSS have 
been shown to reliably and validly assess CHD risk 

factors.41 The BRFSS consists of self-reported data on 
hypertension, high cholesterol, diabetes, overweight/
obesity, alcohol consumption, current smoking and 
physical inactivity. For high blood pressure and high 
cholesterol, this analysis was constrained to the 
2011, 2012, 2013, 2014, 2015 and 2016 surveys. 

35. Deloitte Centre for Health Solutions (2017) Pharma and the connected patient. Available from: https://www2.deloitte.com/content/dam/Deloitte/
global/Documents/Life-Sciences-Health-Care/gx-lshc-pharma-and-connected-patient.pdf [Accessed 15 August 2018].
36. Liquid State (2018) The Rise of mHealth Apps: A Market Snapshot. Available from: https://liquid-state.com/mhealth-apps-market-snapshot/ 
[Accessed 15 August 2018].
37. Pacific Standard (2018) The future of health-care technology is already in your pocket. Available from: https://psmag.com/news/the-future-of-
health-care-technology-is-already-in-your-pocket [Accessed 15 August 2018].
38. Raja A (2018) HIPAA Compliance: Challenges Faced By Healthcare App Developers. Available from: https://www.dotcominfoway.com/blog/hipaa-
challenges-faced-by-healthcare-app-developers [Accessed 15 August 2018].
39. Ong2.0 (2018) Artificial Intelligence and the Future of Mobile Health. Available from: http://www.ong2zero.org/en/blog/artificial-intelligence-and-
the-future-of-mobile-health/ [Accessed 15 August 2018].
40. Samsung Insights (2016) Artificial Intelligence Tools Used to Launch Research Platform. Available from: https://insights.samsung.com/2016/10/03/
artificial-intelligence-tools-used-to-launch-research-platform/ [Accessed 15 August 2018].
41. Mendy VL, Vargas R (2015) Trends in Major Risk Factors for Cardiovascular Disease Among Adults in the Mississippi Delta Region, Mississippi Behavioral 
Risk Factor Surveillance System, 2001–2010. Preventing Chronic Disease, 12, E21. Available from: 10.5888/pcd12.140481 [Accessed 15 August 2018].



September 2018 / 15© Informa UK Ltd 2018 (Unauthorized photocopying prohibited.)

Detailed information about the BRFSS is available at 
www.cdc.gov/brfss/.

Datamonitor Healthcare extracted and analysed 
the most recent BRFSS dataset, and descriptive 
and regression analysis including assessment of 
distribution was performed on all variables using 
R3.4.3. The US state-specific data were combined 
to assess overall prevalence of CHD and its risk 
factors. The BRFSS data were weighted using 
post-stratification methods and adjusted for age 
and gender. Chi-squared analyses were used to 
determine the risk associations of CHD in patients 

with and without CHD. A chi-squared analysis was 
tested for the association of risk factors in the 
CHD patient population. The p-value of <0.05 was 
considered significant. Furthermore, OR and PAR 
were calculated to understand the occurrence 
of risk factors and percentage of attributable 
risk in adults with CHD and without CHD. Logistic 
regression analysis was used to predict changes 
over time in the prevalence of hypertension, high 
cholesterol, diabetes, obesity and current smoking. 
The regression models controlled for changes in 
distributions by age, race, sex, household income, 
education and health insurance. 

Table 2: Questions or definitions analysed in the BRFSS dataset 

Source: Centers for Disease Control and Prevention, 2018

Topic Question/Definition

CHD Have you ever been told by a doctor, nurse or other health professional that you had angina 
or coronary heart disease?

Hypertension Have you ever been told by a doctor, nurse or other health professional that you have high 
blood pressure?

High cholesterol Have you ever been told by a doctor, nurse or other health professional that your blood 
cholesterol is high?

Diabetes Have you ever been told by a doctor that you have diabetes?
Current/former 
smoking Have you smoked at least 100 cigarettes during your lifetime, and do you currently smoke?

Obesity/
overweight Body mass index (BMI) greater than 30.0kg/m2 or BMI greater than 25–29.9kg/m2.

Exercise During the past month, other than your regular job, did you participate in any physical 
activities or exercise, such as running, calisthenics, golf, gardening, or walking for exercise?

Alcohol 
consumption Did you have at least one drink of alcohol within the past 30 days?

Heavy drinking Adult men having more than 14 drinks per week and adult women having more than seven 
drinks per week.

Limitations

BRFSS survey information is self-reported, therefore 
there is a scope for bias – individuals may not 
remember essential information, all individuals 
may not correctly understand the survey, and 
some individuals may not respond at all. Also, 
the BRFSS dataset provides only prevalence data, 

and not incidence data, which is a better measure 
for disease occurrence for risk factor evaluation. 
Another limitation is that this analysis did not assess 
preventive measures or treatment, or control for 
these factors.
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