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Abstract

Objective—To examine a remote method for maintaining long-term contact with Parkinson's 

disease (PD) patients participating in clinical studies.

Background—Long-term follow-up of PD patients is needed to fill critical information gaps on 

progression, biomarkers and treatment. Prospective in-person assessment can be costly and may be 

impossible for some patients. Remote assessment using mail and telephone contact may be a 

practical follow-up method.

Design/Methods—Patients enrolled in the multi-center LABS-PD in-person follow-up study in 

2006 were invited to enroll in FOUND. FOUND is overseen by a single center under a separate, 

central IRB protocol. FOUND uses mailed questionnaires and telephone interviews to assess PD 

status. FOUND follow-up continued when LABS-PD in-person visits ended in 2011. Retention 

and agreement between remote and in-person assessments were determined.

Results—422 /499 (84.5%) of eligible patients volunteered. Ninety-six percent of participants 

were retained. Of 60 who withdrew consent from LABS-PD, 51 were retained in FOUND. Of 341 

active in LABS-PD, 340 were retained in FOUND (99.7%) when in-person visits ceased. Exact 

agreement between remote and in-person assessments was ≥ 80% for diagnosis, disease features 

(e.g., dyskinesias) and PD medication. Correlation between expert-rated and self-reported UPDRS 

and MDS-UPDRS, examined at times separated by several months, was moderate or substantial 

for most items.

Conclusion—Retention was excellent using remote follow-up of research participants with PD, 

providing a “safety net” when combined with in-person visits, and is also effective as a stand-

alone assessment method, providing a useful alternative when in-person evaluation is not feasible.
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Introduction

Prospective follow-up of Parkinson's disease (PD) patients is needed to fill critical 

information gaps on disease progression, clinical outcomes, biomarkers and treatment 

effects. Longitudinal population-based studies starting at the onset of PD are limited, and 

few have multi-year follow-up1-4. Participants in de novo clinical trials may be followed 

after the interventional phase, taking advantage of the well-characterized baseline 

information collected during the trial5,6,7. In-person expert assessment is the gold standard. 

However, long-term in-person follow-up may be limited by financial or logistical 

considerations and participation may be impossible or undesirable for some patients. 

Retention becomes more challenging as time passes, and this is particularly true in older 

populations8. Loss of patients over time can threaten study integrity, since those no longer 

able to participate are likely different from those continuing participation. This may create 

bias, and potentially limit the validity of study outcomes.

To address these concerns, we implemented the Follow-up of Persons with Neurologic 

Diseases (FOUND) remote follow-up protocol using mail and telephone contacts for PD 

patients enrolled in the LABS-PD study9. FOUND remote follow-up was conducted during 

the same time period as the in-person LABS-PD study (Phase 1), and continued after the 

LABS-PD assessments had stopped (Phase 2). Our first goal was to assess feasibility of this 

follow-up approach in a PD population, and the value in minimizing lost to follow-up and 

consequent threats to study integrity, such as selection and survivor bias. In Phase 1, we also 

compared the patient-reported outcomes in FOUND to those obtained at the most proximate 

in-person visits in order to determine whether valid information on PD status could be 

collected. In Phase 2, we evaluated whether FOUND participants would continue follow-up 

after in-person LABS-PD assessments had stopped.

Methods

Patients

Beginning in February 2006, following an interim analysis indicating futility of the 

interventional agent, participants in the Parkinson Study Group PRECEPT clinical trial10 

were invited to participate in a prospective observational study with annual in-person 

assessments (LABS-PD)9. Fifty-one of 55 LABS-PD sites also offered PRECEPT patients 

the opportunity to learn about participation in FOUND. Patients could enroll in LABS-PD or 

FOUND only, or in both.

Study design

The FOUND prospective follow-up study is coordinated through a single site (the 

Parkinson's Institute, Sunnyvale, CA). Patients are assessed remotely, by mail and telephone.

Informed consent

All participants consented to participate under a centralized protocol approved by the 

Western Institutional Review Board. PRECEPT participants were provided a brief 

explanation of the FOUND project by staff at each enrolling site. Patients interested in 
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learning more about FOUND received an informational telephone call. Consent forms were 

mailed, discussed by telephone, and signed forms were returned by mail.

Assessments

FOUND assessments addressed two goals. The primary objective was to maintain contact 

with patients. A second goal was to assess PD status. Using standardized self-report 

questionnaires, information on vital status, current address and telephone number, an 

alternate informant with contact information, current neurologic diagnosis, PD medication 

use and side effects were collected (primary information). PD features were assessed using 

self-reported versions of the Unified Parkinson's Disease Rating Scale (UPDRS) Parts I, II 

and IV11 and the MDS-UPDRS Parts Ib and II12 (secondary information). Similar 

information was collected at the annual LABS-PD in-person assessments. Primary 

information was collected biannually for two years and annually thereafter. Secondary 

information was collected annually. Patients not responding to mailings were contacted by 

telephone. Cognitive status was assessed with the modified version of the Telephone 

Interview for Cognitive Screening (TICS-m)13.

Analysis

We used descriptive statistics to report enrollment, retention and subject characteristics. We 

compared characteristics of patients enrolled in FOUND to those in LABS-PD only using 

χ2 and t-tests. To assess factors associated with retention, odds ratios were calculated using 

multivariable logistic regression. To assess validity, we compared FOUND self-reported 

information to in-person LABS-PD expert assessment (defined as the “gold standard”), 

using exact agreement, Spearman's correlation coefficients and kappa coefficients. For 

descriptive, diagnostic and UPDRS comparisons, FOUND self- report was compared to the 

temporally closest LABS-PD in-person assessment. For current medication use and 

cognition, FOUND assessments occurring within 2 months of a LABS-PD visit were 

compared. The in-person Montreal Cognitive Assessment (MoCA) was defined as the gold 

standard screening test for cognitive impairment14,15. In LABS-PD, abnormal values were 

MoCA < 26 and Mini Mental Status Exam (MMSE) < 2416. For TICS, scores of <31 were 

abnormal17. Interpretation of kappa values followed Koepsell and Weiss, where κ > 0.80 is 

almost perfect, κ= 0.61- 0.80 is substantial, k = 0.41-0.60 is moderate, κ = 0.21- 0.40 is fair, 
κ = .00- 0.20 is slight, and κ <.00 is poor18. Homogeneity of kappa values for like items on 

the UPDRS and MDS-UPDRS was assessed as described by Donner et al19. All analyses 

were performed using IBM SPSS Statistics for Windows version 21.0 (IBM Corp., Armonk, 

New York).

Results

Patients

Of 493 patients informed about FOUND, 464 expressed interest and 422 (85%) enrolled 

(Figure). Patients enrolled were predominantly white (98%) and male (65%), and were 

similar to LABS-PD (Supplemental Table 1). Most patients reported a diagnosis of PD, but 

nearly 6% reported other diagnoses (1.9% essential tremor, 0.7% dementia with Lewy 
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bodies, 0.7% multiple system atrophy, 1.4% another movement disorder, 1% no neurologic 

diagnosis). At FOUND enrollment, 1.2% required a second informant and 11.8% required 

physical assistance to complete the forms.

Retention

As of December, 2012, mean total follow-up duration since enrollment in the original 

PRECEPT clinical trial was 9.5 years. Mean duration of follow-up in FOUND was 5.4 years 

(range 0.5 – 6.3 years). Retention was successful (still enrolled or followed until death) in 

96% of FOUND participants. None was lost to follow-up, and only 17 (4%) had withdrawn 

consent. Patients who withdrew were older, but otherwise similar, to those still participating. 

Importantly, patients with greater disease severity, longer disease duration, dementia, 

depression or psychosis were not more likely to withdraw (Supplemental Table 2).

In Phase 1, 60 of 419 cases enrolled in both FOUND and LABS-PD had withdrawn from 

LABS-PD. Of these, 51 (85%) remained active in FOUND. In Phase 2, 340 of 341 patients 

active in LABS-PD remained active in FOUND through December, 2012.

Validity analysis

Diagnosis and anti-parkinsonian treatment at baseline was compared to LABS-PD baseline 

for all patients in both studies. The FOUND baseline self-report version of the UPDRS was 

compared to the LABS-PD baseline UPDRS in 387 patients. The self-report portion of the 

MDS-UPDRS collected in 308 patients at FOUND year one was compared to LABS-PD 

year one data. The mean interval between the LABS-PD and FOUND baseline and year one 

assessments was 2.7 months (range: 0 to 65 months) and 2.5 months (range: 0 to 53 

months), respectively. All FOUND assessments followed the LABS-PD baseline. Agreement 

on primary information at FOUND enrollment was higher than 90% (Table 1). Agreement 

on individual disease features at enrollment or year 1 follow-up, as measured by the UPDRS 

or MDS-UPDRS, was fair to substantial (Table 2). Comparing like measures on the UPDRS 

and MDS-UPDRS, agreement appeared to be better for most MDS-UPDRS measures, but 

these differences were not statistically significant.

At year one, 217 patients had TICS assessments within 2 months of LABS-PD visits, 47 of 

whom were abnormal on the MoCA and 3 on the MMSE. The TICS identified all patients 

abnormal using the MMSE and 24 abnormal using the MoCA. Using the in person MoCA as 

the gold standard, TICS sensitivity was 51%, and specificity 83%, compared to 6% 

sensitivity and 100% specificity for the MMSE. An additional 29 screened abnormal on the 

TICS but were normal on the MoCA (17% false positives). For identical questions on the 

TICS and MoCA, exact agreement ranged from 73% for serial subtractions to 99% for day 

of the week.

Discussion

We report one of the largest populations of PD patients with systematic follow-up starting 

before the onset of disability requiring dopaminergic therapy. Parallel follow-up of more 

than 400 patients using in-person (LABS-PD) and remotely obtained patient-reported 

(FOUND) assessments allowed us to take advantage of the rich information collected during 
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a clinical trial of early, untreated PD, and to continue systematic assessments over an 

average of nearly 10 years. Remote follow-up of this large, geographically-dispersed group 

of PD patients was successful even after in-person visits had ended, with no patients lost to 

follow-up.

The ideal study of disease progression includes regular systematic, prospective, expert 

assessments of community-based PD populations, starting with disease onset and ending 

with post-mortem assessment. In contrast, most prospective studies of PD studied prevalent 

cases, and may have under-represented certain patients, for example, those with shorter 

survival, limited access to care or unwillingness to participate20,21. Investigations of incident 

cases in comprehensive health care systems minimize bias, but typically lack repeated 

systematic assessments23. In the few prospective studies of incident PD conducting multiple 

in-person assessments, patient numbers have been small and long-term retention 

limited1,4,22.

Clinical trials populations can provide large numbers of systematically-assessed patients. 

The Sydney Multicenter Study conducted systematic in-person follow-up of 136 PD patients 

who were initially enrolled in a clinical trial22. After 10 years, only 59% continued in-person 

assessments. The DATATOP cohort provided systematic follow-up of early, untreated PD 

patients, with more than half retained after 8 years5. These and other studies have made key 

contributions to our understanding of PD, yet are limited by low retention at later stages of 

illness. In FOUND, retention of more than 400 former clinical trials participants was 

excellent after nearly 10 years, with none lost to follow-up and 4% who withdrew consent 

from the remote clinical assessment. Retention success has been attributed to frequent 

contact with participants and use of incentives23-26. In FOUND, despite relatively infrequent 

contacts and no financial incentives, participants' interest remained high. Anecdotally, 

FOUND participants appreciated the opportunity to contribute to science, an altruistic 

motivation observed in other trials27. Increasing motor disability, depression, psychosis or 

cognitive decline can limit study participation26,28, but in FOUND only advanced age was 

associated with non-retention.

A secondary goal of this study was to determine the quality of remotely-collected patient-

reported outcomes about PD status. Because this was not the primary goal, FOUND 

participants completed the assessments at home as long as 6 months before or after the clinic 

visit; thus, comparisons must be judged cautiously. “Correct” responses reflecting actual 

changes in PD status may appear to be incorrect. Agreement for characteristics less prone to 

short-term change, such as diagnosis and medication use, exceeded 95%. Agreement for 

disease status measured by the UPDRS or the MDS-UPDRS was moderate to substantial, 

despite an average of nearly 3 months between in-person and remote assessments. 

Importantly, agreement was good for many individual symptoms, that may trigger an 

adjustment in treatment, or might serve as outcomes in clinical trials, including swallowing, 

freezing of gait, falling, and dyskinesia. Louis29 reported agreement between same day, in-

person self- and interviewer-administered UPDRS subscales. Cubo and colleagues compared 

office-based to web-based UPDRS assessments and found good agreement of the two 

methods30. Goetz and colleagues previously demonstrated internal validity and consistency 

of the MDS-UPDRS by interviewers12, and sensitivity to longitudinal change was observed 
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in the LABS-PD in-person assessments31. In the current study, FOUND assessments 

occurred after the in-person LABS-PD assessment, and the expert in-person ratings may 

conceivably have influenced the patients' self-report. However, assessments were separated, 

on average, by 3 months, and it is equally likely that any bias introduced by the patient's 

knowledge of the expert rating would have waned. Agreement was substantial for the MDS-

UPDRS Parts I and IIb, and the UPDRS Part II, and moderate for the UPDRS Part I, 

measuring cognitive and psychiatric symptoms, suggesting that remotely assessed self-

reported measures of PD symptoms are valid.

Screening for cognitive impairment was determined by telephone interview using the TICS. 

Using the in person MoCA as a gold standard, the TICS missed more than half of those 

cognitively impaired, but still out-performed the in person MMSE, which missed 94% of 

those classified as cognitively impaired at the same in person visit. The TICS also falsely 

identified 17% as having cognitive impairment, while the MMSE did not. These differences 

may reflect the different domains tested by two instruments, as well as difficulties inherent 

in telephone testing, such as inability to compensate for subjects' hearing difficulties or 

distracting environments, or may represent true differences in cognitive status as the TICS 

was obtained at a second time point. Agreement for identical questions on the TICS and 

both the MMSE and the MoCA was good (73% to 99%), indicating that telephone interview 

can supplement in person cognitive assessment in some domains. Our results suggest that 

telephone screening for cognitive impairment can be useful in identifying some cognitive 

changes in PD. Future work to develop a remote assessment instrument incorporating 

domains more sensitive to cognitive changes in PD would be useful.

Previous evaluations of multicenter trials have demonstrated enormous cost and inconsistent 

protocol reviews as major limitations to use of on-site IRBs32-34. Our experience adds 

uninterrupted data collection and excellent subject retention to the time and cost savings 

associated with the use of a central IRB. Use of a central IRB is not without limitations. 

Institutional review boards at one U.S. site and 3 Canadian sites did not allow participation 

under a central IRB and those subjects were lost to remote follow-up. Close work with 

regulatory bodies to allow efficient methods such as a central IRB while respecting local 

regulatory requirements will be an important task for the future.

There are limitations to this study. The population was originally recruited for a clinical trial, 

and cannot be considered representative of a community-based population of PD patients. 

The usefulness of remote assessment in community settings remains to be assessed. 

However, the FOUND population is demographically similar to other participants in PD 

clinical trials35-38, suggesting this remote method of self-reported assessment may provide a 

useful alternative in clinical trials, reducing subject burden and costs of in-person 

assessments.

Retention of study participants is key to the scientific integrity of prospective studies. 

FOUND provided a “safety net” for retention, even after the in-person assessments stopped. 

We also demonstrated good agreement between patient-reported outcomes and expert 

clinical assessments. Remote assessment methods may provide an alternative to in-person 

prospective follow-up, although the type of assessments possible will be limited. Future 
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applications include active monitoring of patients through use of frequent, automated 

telephone surveillance, such as for falls39. Recent studies have demonstrated the utility of 

telemedicine in remote assessment of PD patients receiving clinical care40. Incorporating 

telemedicine into this remote assessment protocol would be expected to result in even 

greater validity of clinical assessments.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure. Study flow and Subject Status As of Dec 2012
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Table 1
Remotely Collected Self-Reported Information Compared to Investigator-Reported 
Information

N Agreement kappa

Diagnosis: PD/nonPD1 418 95.0% 0.562

Medication: On PD

medication or not2
273 96.0% 0.77

Medication: Type of PD medication 244 91.9% 0.893

 Ldopa preparations 864 97.6%

  DA agonists 654 90.5%

 Ldopa preparations plus DA agonists 744 91.0%

  Other PD medications3 194 86.5%

Dyskinesias: Present/absent 87.5% 0.502

1
Mean interval between reports is 6.55 months

2
Interval between reports is ≤ 2 months

3
Other PD medications include monoamine oxidase B inhibitors, catechol-o-methyl transferase inhibitors, amantadine, anticholinergics.

4
Investigator's report of medication at baseline is gold standard.
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