
The successful retention and 
compliance of patients in clinical 
trials are major challenges in the 
arduous path to drug approval [1]. 

The National Academy of Science found patient dropout rates to be as 
high as 30% in clinical trials, yet few new strategies to improve patient 
engagement and retention have been proposed despite calls for better 
trial design and conduct to limit the impact of missing data [2]. Missing 
outcome data caused by patient dropout and poor compliance not only 
jeopardizes the scientific validity of a study, but also comes at a 
significant financial cost to researchers. Fortunately, technology and 

Datacubed Health’s Linkt Mobile App
The Linkt mobile app (see Figure 1) incorporates features such as reward 
systems, progress, and feedback (i.e. points, maps, customizable avatars, 
etc.) along with meaningful interaction design to provide participants with 
an intrinsically motivating experience that promotes their retention and 
compliance in longitudinal studies.

Study 1: International Clinical Trial
Trial participants (n=27) received positive feedback for daily diary 
completion and rewards in an app-based currency that could be used to 
customize the user experience, but no external incentives. 

A. 
Participant’s home screen and map, 

which they progress through by completing activities

B. 
An example survey

C. 
Example of the interactive design and positive feedback 

given to participants for completion of an instrument.

The retention and compliance of participants 
in three separate longitudinal studies were 
compared: an international clinical trial, a 
representative sample in a US-based 

longitudinal study, and a convenience sample of US research 
participants. Groups used the same data collection platform with di�erent 
patterns of motivators and external incentives.
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Figure 1: Examples of the Linkt Mobile App User Interface

Study 2: External Cohort
The US-representative sample of participants (n=29) in a longitudinal study 
earned a modest financial incentive at the end of each month if all required 
surveys and behavioral tasks had been completed, in addition to the in-app 
motivators. 

Study 3: Internal Cohort 
The convenience sample (n=58) earned a small financial incentive upon 
completion of each instrument, rather than at the end of the month as well 
as the in-app motivators.

METHODS

RESULTS

INTERNAL COHORT
EXTERNAL COHORT

CLINICAL TRIAL

6 months
5 months
10 weeks

87.9%
86.2%
88.8%

99.3%
100%
N/A

96.9%
94.4%

N/A

95.8%
90%
N/A

Length of 
observation

Retention (of the proportion of initial participants retained in the study) based on both passive (i.e, indirect data that does not require active participation to be collected from 
participants, such as step count and geolocation) and active data (i.e, requires participant’s active participation, such as survey instruments) from first day to study end. 

 Retention 
(at end)

Compliance 
(at 1 month)

Compliance 
(at 3 months)

Compliance 
(at end)

Table 1: Summary of the observed retention and compliance rates across studies 

Figure 2: Retention Rates of Studies by Active and Passive Data 

Overall average compliance (or the average proportion of survey instruments completed among 
those sent) of participants at 1, 3 months, and study end for the internal and external cohorts 

(clinical trial excluded because of a lack of access to data). There were no significant di�erences in 
participant compliance among those retained between 1, 3 months, and at the end of study.  

Figure 3: Compliance Rates over Time for Internal and External Cohorts

behavioral science o�er an opportunity to address this challenge in novel 
ways by enabling more patient-centric practices to be implemented and 
ultimately accelerate drug development [3].

Gamification—the application of game design elements in non-game 
contexts [4]—provides researchers the opportunity to use both 
behavioral science and technology to provide enjoyable, engaging, 
interactive and patient-centric experiences to their research participants, 
while also ultimately improving the retention and compliance achieved in 
their studies [5]. 

The three studies described here 
varied widely in their study 
population and external incentive 
structure, but all three had retention 

rates well above the reported industry average (Figure 2). Among the 2 
studies we had access to compliance data, we saw similarly high 
compliance at all time points (Figure 3). Although the di�erences in the 
study populations in these three studies limit the quantitative 

CONCLUSION
comparisons that can be made, these results suggest that a 
smartphone-based data collection platform that employs a 
patient-centric user interface and the principles of behavioral science 
can improve participant retention and compliance in longitudinal 
studies. Additionally, there were no observed di�erences in compliance 
by age or sex in the internal cohort, suggesting that the platform is 
e�ective across demographics (Figure 4). 

Compliance (or the average proportion of survey instruments completed by retained 
individuals) at 1, 3, and 6 months by sex and age group. There were no significant 
di�erences in compliance between sex or age groups at any observed time point. 

Figure 4: Compliance by Age and Sex from Internal Cohort
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