
The Role of Technology in  

Exercise Promotion 

Dr Yeo Tee Joo 

Consultant Cardiologist 

Director, Cardiac Rehabilitation Unit 

National University Heart Centre Singapore 

10 Nov 2018 

7th Asian Preventive Cardiology and Cardiac Rehabilitation Conference 

“Look, it even shows how much 

time I’m wasting on silly gadgets.” 



Disclosure 

• I do not endorse any fitness brands 

• I have used / am using the following: 

- Garmin Forerunner 210, 410 

- Fitbit Flex 

- Suunto Ambit 

- Runkeeper 

- Apple Health app 



Scope 

• The importance of physical 

activity and exercise 

• Overview of wearable 

technology 

• Review of evidence: 

- Reliability + Validity 

- Clinical trial data on 

effectiveness 





WHAT IS THE 

EVIDENCE 

FOR EXERCISE 

IN THE 

GENERAL 

POPULATION? 







• Global age-standardised prevalence of insufficient physical activity: 27·5% 

 

• Highest levels: women in Latin America and the Caribbean (43·7%), south Asia 

(43·0%), and high-income Western countries (42·3%) 

 

• High-income countries (36·8%) more inactive than low-income countries (16·2%) 

 

• Policies to increase population levels of physical activity need to be prioritised and 

scaled up urgently. 

The World is not active enough! 





Sedentary behaviour eg. sitting, television watching, and reclined posture 

INCREASED: 

- all-cause mortality    (HR, 1.24 [95% CI,1.090 to 1.410]) 

- cardiovascular disease incidence  (HR, 1.14 [CI, 1.002 to 1.729]) 

- cancer incidence    (HR, 1.13 [CI, 1.053 to 1.213]) 

- type 2 diabetes incidence   (HR, 1.91 [CI, 1.642 to 2.222]) 

N > 800,000 



• n>4,000 

• Apparently healthy 

• CPET for all 

• 24+ yrs follow up 

• 1 MET increase in fitness 

a/w: 

• 11.6% less all cause 

mortality 

• 16.1% less CVD 

mortality 

• 14.0% less cancer 

mortality 



N > 122,000 



N = 661,137 (median age 62 years; range, 

21-98 years) 

Follow-up 14.2 years 

 

20% lower mortality risk among those 

performing less than the recommended 

7.5 MET hrs/wk 

(HR 0.80 [95%CI, 0.78-0.82]) 

 

31% lower risk at 1 to 2 times above the 

recommended minimum  

(HR 0.69 [95%CI, 0.67-0.70]) 

 

37% lower risk at 2 to 3 times above the 

recommended minimum  

(HR 0.63 [95%CI 0.62-0.65]). 

 

No evidence of harm at 10 or more times 

the recommended minimum  

(HR, 0.69 [95%CI, 0.59-0.78]) 



174 studies totaling almost 150 

million person years of follow up 

 

Highly active (≥8000 MET 

minutes/week) vs. insufficiently 

active (<600 MET minutes/week) 

 

Risk reductions: 

- 14% for breast cancer 

- 21% for colon cancer 

- 28% for diabetes 

- 25% for ischemic heart disease 

- 26% for ischemic stroke 



Slide credit: Prof Sanjay Sharma 

Exercise 

IS 

beneficial 



HOW DO WE PROMOTE EXERCISE? 



WEARABLE TECHNOLOGY 
Smart electronic devices (electronic device with microcontrollers) that 

can be worn on the body as implant or accessories 



THE RISE AND RISE OF WEARABLE TECHNOLOGY 



PROJECTED 

GROWTH OF 

WEARABLES 



WEARABLES-RELATED 

RESEARCH 
Clinical 

studies 

Publications 

Grants 



ARE WEARABLES RELIABLE? 



• 14 healthy participants (mean age 28.1 yrs) walked on a 

treadmill at 3 mph for 500 and 1500 steps (2 sets each) 

Counting steps 



Heart rate monitors 







Bunn et al. Int J Exerc Sci 11(7): 503-515, 2018 



WEARABLES IN PRIMARY PREVENTION:  

CLINICAL TRIALS 



• 26 studies  

(8 RCT, 18 observational) 

• n = 2767 

• Mean age 49 yrs; 85% female 

• Mean duration 18 wks 

• Most participants overweight, 

normotensive & relatively inactive 

at baseline (7473± 1385 steps/day) 



• Aim: to evaluate effectiveness of a smartphone app to promote  

physical activity in primary care 

• N = 77; mean age 44; 64% female; mean BMI 28.2 

• Android users 

• 8-wk open label RCT in rural primary care in Ireland  

• Primary outcome: difference in mean daily step count 

• Secondary outcomes: BP, HR, BMI, QoL 

• All participants given physical activity goals + info on exercise benefits 

• Randomised to smartphone app (Accupedo-Pro Pedometer) vs control 

• No significant differences between both groups in secondary outcomes 



• Databases from 2007 to 2013 searched 

• 5 of 26 eligible studies assessed physical activity intervention 

• Outcome measure = step counts (all 5 studies) 

• 4 of 5 studies (three pre–post, one comparative) reported increases in physical 

activity 

(12–42 participants, 800–1,104 steps/day, 2 weeks–6 months) 

• One case-control study reported maintenance of physical activity over 3 

months 

(n =  200 participants;10,000 steps/day) 

 

• Intervention effects modest at best 

• RCT designs, larger sample sizes and longer study periods needed 



• N = 298, older adults (age 60 – 74 yrs) referred from family practice 

• Control group: usual care 

• Intervention group: Pedometer + Accelerometer + Nurse consultation + Diary 

• 3-month intervention with follow-up at 12 months 

• No effect in other outcomes (eg. BMI, fat mass, Depression/Anxiety scores) 



• N = 470, age 18 – 35, Overweight to obese (BMI 25 to 40) 

• Does adding wearable technology to behavioural intervention improve long 

term (24 months) weight loss? 

•  Standard (n = 233; 170 completed study) 

(behavioural intervention including phone counseling, text messages) 

 Enhanced (n = 237; 181 completed study) 

(addition of BodyMedia Fit system) 

• Primary outcome: Weight change at 24 months 

• Data were considered valid if the participant wore device ≥10 hrs/day for ≥4 

days during observation period 



Results 

• 74.5% completed study 

• LESS weight loss in group with wearable technology 

• Both groups had significant improvements in: 

body composition 

fitness 

physical activity 

diet, but with no significant difference between groups 

• Conclusion: Wearable technology does not offer any advantage 

over traditional intervention 



Criticisms 

• Poor usage: median use 170 of 540 days; 

median wear time 4 hrs/day 

• Device used in trial discontinued in 2014 & 

substantially different from current 

wearables; unsatisfactory user experience  

• Timing of introduction of device: at month 7 

into trial (existing habits of manual tracking 

of activity may have been interrupted) 



• 6-month RCT + 6-month follow up  

• Study participants: Aged 21 – 65, desk-

bound office workers 

• 4 arms (1:1:1:1 ratio) n = 800 

 Control (no tracker, no incentives) 

 Activity tracker (Fitbit Zip) 

 Activity tracker + charitable incentives 

 Activity tracker + cash incentives 

Incentives:  

$15 for 50,000 – 70,000 steps/wk 

$30 for >70,000 steps/wk 

Baseline $4/wk participation fee 

for all 

Primary outcome: weekly mod to 

vigorous physical activity (MVPA) 

bout min at 6 & 12 months 



Results 
• At 6 months, vs. control 

 Fitbit: not significant (16 min/wk)  

[–2 to 35; p=0.0854] 

 

 charity: +21 min/wk  

(2–39; p=0.0310) 

 

 cash: +29 min/wk  

(95% CI 10–47; p=0.0024) 

 

• At 12 months, vs. control 

 Fitbit: +37 min/wk  

(19–56; p=0.0001) 

 

 charity: +32 min/wk  

(12–51; p=0.0013) 

 

 cash: not significant (15 min/wk) [–5 to 

34; p=0.1363]) 

 

• No improvement in health outcomes 

(weight, BP, VO2, QoL) 

• Activity trackers seem to have some effect on physical 

activity vs. control group at 12 months, but does not 

translate to improved health outcomes 



THE BOTTOMLINE 



LONG TERM ENGAGEMENT NOT SUSTAINED FOR MOST DEVICES 



• Effect of Pokémon GO on steps/day for 6 wks 

• Online survey (n = 1182), age 18 – 35 yrs 

• Primary outcome: Change in steps/day 



 J Am Heart Assoc. 2018;7:e007735. 

• 146 sedentary office workers 

• Fitbit vs Fitbit + Game (MapTrek) 

• Fitbit + MapTrek group 

significantly increased  

 daily steps (+ 2092 steps/day) 

 active minutes (+ 11.2 

min/day) 

• Effect decreases over time 



Criteria driving initial adoption & utilisation 

Factors for long term engagement 



ADVICE FOR USERS/CONSUMERS 

• Keep it simple 

• Don’t be too ambitious 

• You should like the device from the beginning 

• Incorporate into daily life 



Stay tuned for SPCRS 2019 (End-October)! 



THANK YOU 

Questions welcome 

www.youtube.com/user/NUHCS 

www.facebook.com/NUHCS 

www.nuhcs.com.sg 

@TJ_Yeo 


