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How does a patient think they are functioning?
Captured with patient-reported outcome assessments

What is a patient’s functional capacity?
Captured with performance outcome assessments

How is a patient functioning on a daily basis?
Captured with wearable sensors

As cancer survival rates increase, maintaining health-related quality 
of life in cancer survivorship is a priority [1].

Physical function, one aspect of health-related quality of life, is 
heavily impacted by cancer and its treatments, even years after 
treatment completion [2].

Established assessments of well-being and physical function in 
oncology clinical research include patient-reported, clinician-
reported, and performance outcome assessments.

These assessments can be burdensome, captured infrequently, 
prone to ceiling effects, and lacking in ecological validity.

Wearable sensors, such as 
accelerometers, can capture 
many aspects of real-world 
physical behavior [3] and may 
address some of these limitations.

Eighty-six disease-free 
cancer survivors who 
had completed 
treatment for breast, 
colon, or rectal cancer 
participated in the study.

In individuals who had completed cancer treatment, accelerometry-derived 
measures of real-world physical behavior were more related to aerobic 
fitness than to patient-reported well-being and physical function.

These findings may be explained by ceiling effects in patient-reported well-
being and physical function. 

Combining patient-reported outcome, performance outcome, and real-world 
assessments may be useful to more holistically capture physical function in 
cancer survivors.

Real-world physical behavior was associated with aerobic fitness, 
but not with patient-reported well-being or physical function
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Real-world physical behavior differed by aerobic fitness level, 
but not by patient-reported physical function

Real-world physical behavior was more associated with 
aerobic fitness than with patient-reported physical function

Age range 21 – 85 years
% female 71%
BMI range 18 – 43
Average time since diagnosis 2.7 years
Average time since treatment 1.8 years

Perceived physical function and well-being were assessed 
with the FACT-G. FACT-G physical well-being scores were 
linked to scores on a custom subscale of the PROMIS-
Physical Function (PF) [4].

Aerobic fitness was assessed as VO2 during a submaximal 
exercise test conducted in the laboratory (n=49).

Participants wore an activPAL3 accelerometer on their thigh 
for 7 days. Accelerometry data were used to calculate 
measures of real-world physical behavior.

OBJECTIVE
In cancer survivors, is real-world physical behavior associated with 
(1) aerobic fitness and (2) patient-reported well-being and physical 
function? 

Comparing these associations, is real-world physical behavior more 
associated with aerobic fitness or patient-reported outcomes?
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Figure 1. Spearman correlation analyses indicated that all but one of the accelerometry-derived measures of real-world physical behavior were associated 
with submaximal VO2. In contrast, FACT-G total well-being and linked PROMIS-PF T-scores were largely uncorrelated with the various measures of real-
world physical behavior. *p < .05, **p < .01, ***p < .001

Figure 2. Focusing on associations with average daily step counts, submaximal VO2 was significantly positively correlated with step counts. In contrast, 
neither FACT-G total well-being nor linked PROMIS-PF T-scores were significantly correlated with step counts.

Figure 3. Mann-Whitney-U and Welch’s t-tests indicated that individuals with high submaximal VO2 took more steps, spent more time in moderate-to-vigorous 
activity, spent more time in stepping bouts over 1 minute compared to those with lower submaximal VO2 . By and large, individuals with high vs. low levels of 
linked PROMIS-PF T-scores did not differ in terms of real-world physical behavior. *p < .05, **p < .01, ***p < .001

Figure 4. Likelihood ratio tests indicated that time spent sedentary, time in light and moderate-to-vigorous activity, time in stepping bouts over 
1 minute, and step counts were more associated with submaximal VO2 than with linked PROMIS-PF T-scores. *p < .05, **p < .01, ***p < .001
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Learn more about our work developing and validating digital 
measures from wearable sensors at VivoSense.com
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