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DIS C LO S U RES  O F  F INANC IAL  
S U PPO RT

S ELF -REPORTS  OF  
PS YCHOLOGI CAL FLEXIBIL ITY
ARE ROBUS T PRED I CTORS  OF  

CLI NI CALLY RELEVANT 
OUTCOMES

LI TTLE I S  K NOWN ABOUT 
BEHAVI ORAL I ND ICATORS  OF  
PS YCHOLOGI CAL FLEXIBIL ITY
I N CONTEXTS  THAT MATTER

MO B I LE  
TE C HNO LOGI ES a nd 

E C O LO GI CAL 
MO ME NTA RY 
A SSE SSMENT

• Discover behavioral 
indicators of 
psychological flexibility
• Identify contexts that 

matter

• Monitor clinically relevant 
behaviors in the wild
• Deliver interventions 

when and where they are 
most needed
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! Examine correlations between self-
report measures of PF and EMA of 
stress, activity, and sleep

! Explore the utility of real-time PF 
markers to predict health and 
quality of life

! Collect pilot data for development 
of automated detection of PF via 
wearable sensors
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! Pilot study – rapid, iterative 
development and evaluation of stress 
interventions delivered via wristband 
and mobile app

! 34 adults interested in improving stress 
and health
◦ 53% Women, 19-57 years old (M = 31)
◦ 13% chronic illness

• 24-hour wristband usage for 5 weeks
• 2 weeks - baseline assessment only

• 2-3 weeks - stress intervention prototypes

D
A

T
A

 C
O

LL
E

C
T

IO
N ! Pre-post self report surveys of health, 

coping, and psychological flexibility

! 3X daily SMS perceived stress (0-6)

! Continuous activity monitoring via 
wristband sensors
◦ GPS location
◦ Optical heart rate monitor
◦ Accelerometer and pedometer

! Pre-mid-post qualitative assessment
◦ Qualitative 
◦ Annotated stress events
◦ User experience with wristband and stress 

interventions
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HE A LTH I NDI C ATO RS B Y 
P SYC HO LO GI CA L FLEX I BILI TY P ROFI LE
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Emotional Well-
being

Physical FunctioningEmotional 
Functioning

High Psychological Flexibility
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Physical Functioning Emotional 
FunctioningSocial Functioning

H EALT H  INDIC ATOR S B Y 
PS Y C HOLOGIC AL  F LEXIBILITY PROF ILE
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C O PING S TY LES  BY  
PS Y C HOLOGIC AL  F LEXIBILITY PROF ILE
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DO  P SYC HO LO GI C A L FLE X I B I LI TY 
P RO FI LE S  P RE DI C T E C OLO GI C AL 

MO ME NTA RY A SSE SSME NT O F 
HE A LTH B E HAVI O RS?
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PS Y C HOLOGIC AL  F LEXIBILITY WAS ASSOCIATED 
WIT H  U NIQUE S TR ESS R EPORTING PAT TER NS

High Psychological Flexibility
Low Psychological Flexibility

0

1

2

3

4

5

6

2
0

:0
8

1
5

:3
1

1
0

:0
7

2
0

:0
1

1
5

:3
8

1
0

:1
9

2
0

:1
0

1
5

:3
7

1
0

:1
0

2
0

:2
3

1
5

:3
7

0
9

:5
7

2
0

:0
8

1
5

:2
9

0
9

:5
9

2
0

:1
5

1
7

:0
2

0
9

:5
8

1
6

:3
7

1
6

:2
5

1
0

:0
0

2
0

:0
9

1
5

:2
7

0
9

:5
9

2
0

:0
8

1
7

:1
9

1
0

:4
7

2
0

:4
1

2
0

:1
6

0
9

:5
9

2
0

:0
7

1
5

:3
2

1
0

:0
0

2
0

:1
1

1
5

:3
7

0
9

:5
8

2
0

:1
1

1
5

:2
9

2
0

:1
2

1
5

:2
8

1
0

:1
1

2
0

:1
6

1
5

:4
0

0
9

:5
9

3 /2 23 /2 3 3 /2 4 3 /2 5 3 /2 6 3 /2 7 3 /2 8 3 /2 9 3 /3 0 3 /3 1 4 /1 4 /2 4 /3 4 /4 4 /5 4 /6 4 /7 4 /8 4 /9 4 /1 0 4 /1 1 4 /1 2 4 /1 3 4 /1 4 4 /1 5 4 /1 6 4 /1 7 4 /1 8 4 /1 9 4 /2 04 /2 1

Tu esWed Th u Fri Sat Su n Mon Tu e Wed Th u Fri Sat Su n Mon Tu e Wed Th u Fri Sat Su n Mon Tu e Wed Th u Fri Sat Su n Mon Tu e WedTh u rs

0

1

2

3

4

5

6

7

3
:3

4
 P

M

2
:5

2
 P

M

3
:1

6
 P

M

3
:1

9
 P

M

3
:0

1
 P

M

2
:5

9
 P

M

3
:0

5
 P

M

3
:3

7
 P

M

2
:5

3
 P

M

3
:4

2
 P

M

3
:0

6
 P

M

3
:0

8
 P

M

4
:5

7
 P

M

3
:3

4
 P

M

4
:1

8
 P

M

2
:5

1
 P

M

2
:4

7
 P

M

2
:5

8
 P

M

2
:5

0
 P

M

2
:4

8
 P

M

3
:0

4
 P

M

2
:4

7
 P

M

2
:4

8
 P

M

3
:0

8
 P

M

2
:5

0
 P

M

3
:2

5
 P

M

3
:5

0
 P

M

2
:4

9
 P

M

2
:4

9
 P

M

2
:5

1
 P

M

2
:4

9
 P

M

2
:4

8
 P

M

2
:5

7
 P

M

2
:4

7
 P

M

3
:1

3
 P

M

2
:4

8
 P

M

2
:5

0
 P

M

2
:4

8
 P

M

2
:4

8
 P

M

3
:0

1
 P

M

2
:4

9
 P

M

2
:5

9
 P

M

3
:3

9
 P

M

2
:4

8
 P

M

3 /1 33 /1 43 /1 53 /1 63 /1 73 /1 83 /1 93 /2 03 /2 13 /2 23 /2 33 /2 43 /2 53 /2 63 /2 73 /2 83 /2 93 /3 03 /3 14 /14 /24 /34 /44 /54 /64 /74 /84 /94 /1 04 /1 14 /1 24 /1 34 /1 44 /1 54 /1 64 /1 74 /1 84 /1 94 /2 04 /2 14 /2 24 /2 34 /2 44 /2 5

Total Hours Slept Time to Fall Asleep Awakenings (No.)

Sleep Efficiency Restful Sleep Restless Sleep

Heart Rate (Resting)

5.6

5.7

5.8

5.9

6.0

0.300

0.325

0.350

0.375

5.2

5.4

5.6

5.8

88.0

88.5

89.0

89.5

90.0

1.4

1.5

1.6

4.35

4.40

4.45

4.50

4.55

4.60

55.0

55.5

56.0

1 2 1 2 1 2

1 2 1 2 1 2

1 2

Cluster Assignment

PF Cluster Assignment by Coping / Health Vars

DAILY  AC T IV IT Y AND METAB O L IC
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DAILY  S LEEP
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C H ANGES  IN H EALT H  AND WELL - B E ING 
F O LLO WING DIG ITAL  S T R ESS  INT ERV ENT ION
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D IS C U S S ION

• Psychometrically valid psychological f lexibility scales 
can be used to classify participants into distinct PF 
profiles

• Correlations support PF model

• Psychological coping

• Health and well-being 

• Response to brief behavioral interventions

• These profiles may be used as “ground truth” for 
developing automated assessment of PF via wearable 
sensors

NEX T  S T EPS

• Analyze additional sensor variables 

• heart rate variability, galvanic skin conductance and 
temperature

• GPS movement

• Calendar events

• Recruit new sample to develop algorithms for 
detecting PF (adaptive responses to real time events)

• Test machine learning algorithms in large independent 
sample


