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Successful retention and compliance of patients in 

clinical trials are major challenges in the arduous path to 

drug approval12. Missing outcome data caused by patient 

dropout and poor compliance not only jeopardize the 

scientifi c validity of a study, but also come at a signifi cant 

fi nancial cost to study sponsors. Technology and 

behavioral science o� er potential solutions that together 

can address these challenges through patient-centric 

design of tools such as the Linkt mobile application. This 

case study examines retention and compliance in a multi-

center, open-label clinical trial (N=36). 

The Linkt app was used to deliver two electronic patient 

reported outcomes (ePROs), repeated at fi ve points 

throughout a 12-week active treatment period (see Fig. 1, 

top). Baseline assessments were completed by participants 

on-site, while the remaining assessments were completed 

remotely within variable time windows of 3 to 7 days.

RETENTION

We examined retention defi ned by the proportion of 

participants who remained in the study through study 

end, which occurred on the 88th day of participation in 

the study. We applied the standard attrition rate of 28 

days without activity, defi ning activity as completion of 

at least one ePRO instrument within the 28-day 

period. We slightly modifi ed attrition to accommodate 

a prolonged gap (> 28 days) between assessments 

at Visits 4 and 5. We also excluded 4 early treatment 

termination (ETT) participants to focus on retention 

within the context of the Linkt app. We found that 28 of 

the 32 participants were retained throughout the study. 

We conducted survival analysis to model study attrition 

using a Kaplan-Meier estimator (KM estimate), fi nding a 

probability of 0.88 of retention through study end.

COMPLIANCE

We computed the percent compliance as a proportion: 

the number of ePROs completed compared to the 

number of ePROs delivered by the Linkt app. While 

we plot compliance for the 4 ETT participants in Fig. 

2-A, analyses of overall compliance and compliance 

by site and visit exclude ETT participants. The overall 
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Figure 1. Survival analysis model of the probability of retention over 

the course of the study. The solid blue line shows the KM estimate. The 

shaded region shows error.
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compliance rate across participants and assessments 

was 89%. Moreover, there was higher overall 

compliance of 95% among retained participants. 

Individually, 28 participants had compliance of 80% 

or more, 24 participants had compliance of 90% or 

more, and 20 participants had 100% compliance (see 

Fig. 2-A). Over the course of the study (i.e., from one 

visit to the next) there was a small, expected reduction in 

compliance following the baseline on-site assessment; 

however, compliance leveled o�  and remained high with 

subsequent assessments (see Fig. 2-B). 

ROLE OF SITES IN RETENTION AND 
COMPLIANCE

There were also di� erences in retention and compliance

by site (Fig 2-C), as site-specifi c behaviors can have 

an important infl uence on participants. Retention and 

compliance varied widely by site; multiple sites achieved 

perfect compliance whereas one site had very poor 

compliance. Sites play an important role in the success of a 

clinical trial. For example, consistent communication by sites 

early on in a study may encourage participant engagement 

while site-specifi c issues may discourage study participation.

To investigate site-level issues that could negatively impact 

retention and compliance, two sites that administered 

Figure 2. Compliance summary. (A) Average compliance for each 

study participant. (B) Average compliance for each study visit. Excludes 

ETT participants. (C) Average compliance for each study site. Excludes 

ETT participants.
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fv: Site failure to administer on-site PROs at fi rst visit

p: Includes instruments completed on paper

ETT: Early Treatment Termination

: Not retained (i.e., dropped out)
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PROs in paper format and two sites that did not administer  

both PROs during the initial on-site visit (i.e., Visit 1) were 

examined. Such ePRO administration issues may reflect 

improper or insu�cient training of site sta�. Statistical 

analyses of compliance and retention revealed that 

participants at flagged sites (N = 14) had both lower retention 

and compliance compared to participants at the other sites 

 (N = 18). For compliance, a t-test showed that compliance  

was significantly reduced at sites with ePRO administration  

issues (80.7 ± 6.7%) compared to sites without issues 

(95.5% ± 1.8%) (t = -2.28, p = 0.02). For retention, a chi-squared  

test showed a trend toward reduced retention at sites with  

ePRO administration issues (71.4%) compared to sites 

without issues (100%) (χ = 3.6, p = 0.06). Site di�erences 

in retention and compliance highlight the importance of 

comprehensive site training and validation of proficiency 

for study success.

CONCLUSION

This paper reports a case study of retention and 

compliance with ePRO completion in a multicenter, open-

label clinical trial. The trial had a high rate of compliance 

of 95% among retained participants, and compliance of 

89% across both retained and attritted participants, over 

the course of the study. Furthermore, 88% of participants 

were retained through study end and completed both of 

the primary study endpoints at Visit 1 and Visit 5. There 

was evidence that retention and compliance can be 

improved by training sites and study personnel to avoid 

issues, such as administration of PROs on paper or 

deviation from the study protocol. Overall, retention and 

compliance using the Linkt mobile app were very high 

and exceeded industry standards.
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