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Person-Generated Health 
Data (PGHD) enables 
continuous monitoring of 
health outcomes at the 
individual level so we can 
better understand and 
measure a person’s 
experience. 
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ADAPTED FROM: GAMBHIR, SANJIV SAM, ET AL., "TOWARD ACHIEVING PRECISION HEALTH." 
SCIENCE TRANSLATIONAL MEDICINE (2018)
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This invisible data enables a new approach to measuring and 
understand health, disease, and outcomes.
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Achievement allows members to earn rewards, connect health devices and apps, 
and participate in research–establishing a large scale, connected population.



PGHD can can be collected remotely, enabling fast and high-
volume recruitment and universal research.
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SEE ALSO: ACCELERATING RESEARCH WITH TECHNOLOGY: RAPID RECRUITMENT FOR A LARGE-SCALE WEB-BASED SLEEP STUDY.. DEERING ET AL., JMIR RESEARCH PROTOCOL, JAN 2019 

SOURCE: PAIN MANAGEMENT STRATEGIES AND ACTIVITY TRACKER UTILIZATION IN A LARGE-
SCALE CHRONIC PAIN STUDY.. TRAN ET AL., ISPOR, MAY 2019 

Sample Baseline Characteristics
Chronic Pain 
(N = 5,832)

No Chronic Pain 
(N = 4,204)

Age, mean years (SD) 38.7 (10.7) 35.4 (9.8)

Female, n (%) 4,743 (81.3%) 2,650 (63.0%)

BMI, mean (SD) 32.0 (8.8) 30.1 (7.3)

QoLa [scale: 0-10], mean (SD) 6.3 (2.7) 8.5 (2.0)

PHQ-9b score, mean (SD) 11.9 (6.2) 6.3 (5.5)

GAD-7c score, mean (SD) 9.0 (6.0) 5.2 (5.0)

a QoL is based on the American Chronic Pain Association Quality of Life Scale 
b PHQ-9 = Patient Health Questionnaire 9-item Scale (depression) 
c GAD-7 = Generalized Anxiety Disorder 7-item Scale
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OTC pain relievers
OTC patches or creams

Rx non-opioid pain relievers
Rx muscle relaxants

Rx opioid medications
Digital apps*

Massage therapy
Meditation

Chiropractic adjustments
Physical therapy

Effectiveness of Select Pain Management Strategies
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Frequency of Days with Specified Activity Levels1

Sedentary Lowly active Somewhat active Active Highly active

Results: Overall, 1156 participants enrolled in the study within a 5-day recruitment window.[…] Overall, 1132 participants completed the baseline 
questionnaires (1132/1156, 97.9%) and 1047 participants completed the initial Sleepiness Checker activity (1047/1156, 90.6%). Furthermore, 
1000 participants provided activity-specific wearable data (1000/1156, 86.5%) and 982 provided sleep-specific wearable data (982/1156, 84.9%).



PGHD allows measuring novel outcomes for chronic conditions 
at the population level.
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SOURCE: REAL-WORLD USE OF WEARABLE DEVICES IN A LARGE MULTIPLE SCLEROSIS 
COHORT. FOSCHINI ET AL., AMERICAN ACADEMY OF NEUROLOGY, APRIL 2018 

T2DM 
trackers

Matched 
control 

trackers

Number of activity trackers 4,459 10,321

% days with tracked steps* 78.7% 80.7%

Mean nightly sleep duration (hours)* 6.48 6.69

Sleep regularity index (SRI)* 0.72 0.77

Resting heart rate (BPM)* 71.2 66.0

MS 
trackers

Matched 
control 

trackers

Number of activity trackers 498 1,400

% days with tracked steps** 73% 77%

Mean daily step count** 6,379 7,188

Mean nightly sleep duration (hours) 6.3 6.5

Max time to fall asleep (minutes)** 18.58 13.91

SOURCE: USING CLAIMS AND WEARABLE DEVICES DATA TO QUANTIFY INFLUENZA OUTCOMES 
AMONG TYPE 2 DIABETES PATIENTS - A POPULATION STUDY. SAMSON ET AL., AMERICAN 
DIABETES ASSOCIATION, JULY 2018

*p < 0.05 *p < 0.05 **p < 0.001, FDR-ADJUSTED



Missingness can be informative: Adherence to wearing a 
consumer device correlates with other forms of adherence.
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SOURCE: ADHERENT USE OF DIGITAL HEALTH TRACKERS IS ASSOCIATED WITH WEIGHT LOSS. 
POURZANJANI ET AL., PLOS ONE 2016

SOURCE: THE ASSOCIATION BETWEEN MEDICATION ADHERENCE FOR CHRONIC 
CONDITIONS AND DIGITAL HEALTH ACTIVITY TRACKING: RETROSPECTIVE ANALYSIS. 
QUISEL ET AL., JOURNAL OF MEDICAL INTERNET RESEARCH, MARCH 2019

*p < 0.05 **p < 0.001, FDR-ADJUSTED

Results: We identified 117,765 cases with diabetes, 317,340 with 
dyslipidemia, and 673,428 with hypertension […] Average fixed and 
variable PDC for all individuals ranged from 0.673 to 0.917 for 
diabetes, 0.756 to 0.921 for dyslipidemia, and 0.756 to 0.929 for 
hypertension.  

A subgroup of 8553 cases also had health behavior data (eg, 
activity-tracker data). […]  individuals who tracked steps, sleep, 
weight, or diet were significantly more likely to be adherent to 
medication than those who did not track any activities […] (odds 
ratio, OR 1.33, 95% CI 1.29-1.36), with age and sex as fixed effects.  

Furthermore, there was a positive association between frequency 
of activity tracking and medication adherence. In the logistic 
regression model, increasing the adjusted tracking ratio by 0.5 
increased the fixed adherent status OR by a factor of 1.11 (95% CI 
1.06-1.16).[…]
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PGHD can captures outcomes relevant to the patient, at high 
frequency, at the individual level.
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PGHD allows measuring burden of acute conditions invisible to 
the healthcare system, and its unfolding through time.
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ADAPTED FROM: INFLUENZA SURVEILLANCE USING WEARABLE MOBILE HEALTH DEVICES. 
BRADSHAW ET AL., ONLINE JOURNAL OF PUBLIC HEALTH INFORMATICS, MAY 2019 
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Applications: flu now-casting

SOURCE: FITBIT-INFORMED INFLUENZA FORECASTS. VIBOUD ET AL., THE LANCET DIGITAL 
HEALTH, JAN 2020 

"[…], we found that the prediction errors of the model presented by Radin 
and colleagues, one that combines Fitbit data with historical ILI activity, 
are larger than those obtained using historical influenza information from 
the past 52 weeks as inputs"

SOURCE: HARNESSING WEARABLE DEVICE DATA TO IMPROVE STATE-LEVEL REAL-TIME SURVEILLANCE OF 
INFLUENZA-LIKE ILLNESS IN THE USA: A POPULATION-BASED STUDY.  RADIN ET AL., THE LANCET 
DIGITAL HEALTH, JAN 2020 



Sent and received 
text messages

Accessed the web before 
bedtime

Interrupted sleep

Woke up before 
8am

Opened weather, phone, 
message, and map apps

Took a nap

Walked and talked 
on the phone

SOURCE: DEVELOPING MEASURES OF COGNITIVE IMPAIRMENT IN THE REAL WORLD FROM CONSUMER-GRADE MULTIMODAL SENSOR STREAMS. MARINSEK ET AL., KDD, AUGUST 2019 

A behaviorgram 
offers a rich 
representation of 
an individual’s 
behavior. 

It also serves as 
tool for data 
exploration, 
hypothesis 
generation, and 
most importantly, 
a way inspect the 
quality of the 
data. 
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Influenza Surveillance Using Wearable Mobile Health Devices. Bradshaw B, Konty K, Ramirez E, Lee WN, Signorini A, Foschini L. INTERNATIONAL SOCIETY FOR DISEASE SURVEILLANCE CONFERENCE 2019
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