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A B S T R A C T  

In or der to har ness the po ten tial of dig i tal health tech nolo gies to en hance the qual ity of clin i cal re search, it is 
crit i cal to first un der stand how to en gage pa tients and re search sites when plan ning and con duct ing dig i tal 
health tri als. To pave the way for the more ef fec tive use of dig i tal health tech nolo gies in tri als, the Clin i cal 
Tri als Trans for ma tion Ini tia tive has de vel oped the first com pre hen sive, ev i dence - based set of rec om men da - 
tions for in cor po rat ing pa tient and site per spec tives in dig i tal health tri als. While di rected pri mar ily at spon - 
sors, these rec om men da tions are ex pected to be valu able for all stake hold ers in clud ing in ves ti ga tors. 

1 . Introduction 

The abil ity of dig i tal health tech nolo gies to in crease ef fi ciency and 
cap ture more mean ing ful data has the po ten tial to trans form the clin i - 
cal re search land scape [ 1 ]. The use of these tech nolo gies of fers op por - 
tu ni ties to re duce par tic i pant bur den, stream line study op er a tions, 
and col lect pre vi ously un ob tain able data that can help ac cel er ate the 
dis cov ery, de vel op ment, and ap proval of new med ical prod ucts. At 
the same time, it is crit i cal to un der stand how to en gage pa tients and 
re search sites when plan ning and con duct ing dig i tal health tri als in 
or der to op ti mize these op por tu ni ties of us ing dig i tal health tech nolo - 
gies in clin i cal re search. 

To pave the way for the more ef fec tive use of dig i tal health tech - 
nolo gies in tri als, the Clinical Trials Transformation Initiative (CTTI) 
is pre sent ing the first com pre hen sive, ev i dence - based set of rec om - 

men da tions for in cor po rat ing the per spec tives of pa tients and sites in 
tri als in which dig i tal health tech nolo gies are used for data cap ture. 
These rec om men da tions are de signed to as sist re search spon sors in: 
(1) en gag ing pa tients and sites in plan ning clin i cal tri als us ing dig i tal 
health tech nol ogy, (2) max i miz ing value and min i miz ing bur den for 
study par tic i pants, and (3) ad dress ing chal lenges for in ves tiga tive 
sites. The com plete set of rec om men da tions and as so ci ated re sources 
is avail able at the CTTI web site at www. ctti - clinicaltrials. org/ 
projects/ engaging - patients - and - sites . 

2 . Methods 

CT TI's Dig i tal Health Tri als (DHT) Pro gram be gan in 2015 with 
the pur pose of iden ti fy ing and ad dress ing the chal lenges of plan ning 
for and con duct ing clin i cal tri als that use dig i tal health tech nolo gies. 
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This work fo cused on the use of dig i tal health tech nolo gies for the col - 
lec tion of ob jec tive data (mea sured di rectly by the dig i tal tech nol ogy) 
in FDA - regulated clin i cal tri als fol low ing par tic i pant con sent. In per - 
form ing this work, CTTI rec og nized that, while re search had been 
done on pa tient pref er ences around mo bile tech nolo gies in gen eral 
[ 2 – 5 ], lit tle re search had been con ducted on their per spec tives on the 
use of dig i tal health tech nolo gies in clin i cal re search, de spite the fact 
that pos i tive re cep tion by these par tic i pants is crit i cal to their wide - 
spread adop tion in clin i cal re search. 

To ad dress this gap, CTTI con ducted a sur vey [ 6 ] of 193 po ten tial 
re search par tic i pants to bet ter un der stand pa tients’ pref er ences, their 
will ing ness to use, and con cerns with us ing dig i tal health tech nol ogy 
in clin i cal re search [ 7 ]. It also con ducted qual i ta tive tele phone in ter - 
views with 12 site in ves ti ga tors with ex pe ri ence in us ing dig i tal 
health tech nolo gies in clin i cal tri als [ 8 ]. CTTI then con vened a two - 
day ex pert meet ing with in ves ti ga tors, pa tient part ners, reg u la tors, 
spon sors, tech nol ogy ex perts, and oth ers to pre sent find ings and so - 
licit ad di tional in put. 

The fol low ing find ings sum ma rize the con sen sus - driven, multi - 
stakeholder rec om men da tions that arose from the afore men tioned 
work. 

3 . Findings 

For dig i tal health tri als, pa tients are uniquely po si tioned to of fer 
in put on top ics such as whether par tic i pants would find a par tic u lar 
de vice easy to learn, con ve nient to op er ate, and phys i cally com fort - 
able, in ad di tion to pro vid ing feed back on other study de sign el e - 
ments. Sim i larly, site per son nel can best iden tify po ten tial tech nol ogy - 
related is sues as so ci ated with site in fra struc ture, train ing, and tech ni - 
cal sup port. 

In or der to ob tain this valu able in put, it is crit i cal to seek di verse 
per spec tives from pa tients and in ves tiga tive site per son nel early and 
of ten in plan ning tri als us ing dig i tal health tech nolo gies. As rec om - 
mended in CT TI's work on Dig i tal Health Tech nolo gies [ 9 ], out come 

mea sure ments that are mean ing ful to pa tients should be iden ti fied be - 
fore de cid ing which (and whether) dig i tal health tech nol ogy should 
be used. If the use of dig i tal health tech nol ogy is de ter mined to be ap - 
pro pri ate for a trial, tech nol ogy se lec tion should be based on the re - 
quire ments of the study and the needs of the in tended user pop u la - 
tion. Fur ther more, it is im por tant to care fully weigh the im pact of any 
tech nol ogy - related pro to col el e ments on site staff and clin i cal work - 
flow against the po ten tial ben e fits, and rec og nize that dig i tal health 
tech nol ogy can not “fix” a trial that is fun da men tally flawed. See Fig. 1 
for more con sid er a tions for plan ning tri als us ing dig i tal health tech - 
nolo gies. 

When de vel op ing the pro to col, it is also crit i cal to con sider the 
unique con cerns per tain ing to the use of dig i tal health tech nolo gies 
from the per spec tives of a va ri ety of stake hold ers, in clud ing reg u la - 
tors, site staff, in ves ti ga tors, and par tic i pants. The pro to col should ad - 
dress safety sig nals not pre vi ously ob served us ing tra di tional pro to col 
de sign and mon i tor ing, as well as data col lected and ob served by the 
study par tic i pant in the ab sence of con text pro vided by clin i cians [ 9 ]. 

Fea si bil ity and/ or pi lot stud ies should also be con ducted with sites 
and a rep re sen ta tive pa tient pop u la tion prior to trial launch. As a 
rule, the level of test ing should be com men su rate with the com plex ity 
and nov elty of the tech nol ogy to the re search team. At the same time, 
it is im por tant to rec og nize that even sim ple tech nolo gies pre sent a 
num ber of po ten tial prob lems re lated to their use, main te nance, and 
dis tri b u tion that need to be care fully as sessed. 

While the use of dig i tal health tech nolo gies in clin i cal tri als of fers 
im por tant op por tu ni ties to pro vide value and re duce bur den for par - 
tic i pants, it may ac tu ally in crease bur den if risks, needs, and ex pec ta - 
tions are not con sid ered dur ing study plan ning and clearly com mu ni - 
cated to par tic i pants dur ing the en roll ment process. 

One crit i cal point of com mu ni ca tion is the in formed con sent doc u - 
ment. This doc u ment should pro vide a thor ough de scrip tion of the se - 
lected dig i tal health tech nol ogy, in clud ing the ben e fits and risks as so - 
ci ated with its use. It is im por tant that the doc u ment pro vide clear 
guid ance on what par tic i pants can ex pect―and what will be ex - 

Fig. 1 . Plan ning tri als us ing dig i tal health tech nolo gies. 
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pected of them―dur ing a dig i tal health trial. Re searchers should 
ac com mo date vary ing lev els of par tic i pants’ health and tech ni cal lit - 
er acy in the in formed con sent process and all sub se quent com mu ni ca - 
tions. 

It is also crit i cal to rec og nize the po ten tial for dig i tal health tech - 
nolo gies to change the way par tic i pants and site per son nel in ter act 
dur ing a trial. While some par tic i pants may be will ing to pri mar ily 
use forms of com mu ni ca tion other than in - person vis its, oth ers may 
still pre fer fre quent face - to - face in ter ac tion [ 6 ]. Ap pro pri ate mea sures 
should be taken to en sure that all par tic i pants re main en gaged. 

Since site per son nel can best un der stand par tic i pants’ is sues and 
con cerns in the con text of the study, they should be the ini tial point of 
con tact for tech ni cal sup port. If in di vid u als other than site staff will 
be pro vid ing sup port, they should be made fa mil iar with the study 
and trained on how to han dle in ap pro pri ate data dis clo sures and par - 
tic i pant queries. 

Re searchers should also be mind ful of the ex pec ta tions that par tic - 
i pants may bring from their ex pe ri ences with com mer cial dig i tal tech - 
nolo gies, and ad dress these ex pec ta tions up front. Par tic i pants may, 
for ex am ple, as sume that their health is be ing mon i tored in real time 
and fail to call for help in the event of a med ical emer gency. Sim i - 
larly, pa tients may ex pect real - time ac cess to the data col lected about 
them by dig i tal health tech nolo gies; when shar ing in di vid ual data 
would jeop ar dize trial in tegrity, ex pec ta tions for what in for ma tion 
will be shared, and when, should be clearly com mu ni cated dur ing the 
in formed con sent process. 

It is cru cial for re searchers to com mu ni cate to po ten tial par tic i - 
pants that, while every ef fort will be made to pro tect their data, con fi - 
den tial ity can not be guar an teed. All stake hold ers, in clud ing par tic i - 
pants and in sti tu tional re view boards (IRBs), have a right to fully un - 
der stand the risks and im pli ca tions of shar ing data via dig i tal health 
tech nolo gies. 

The use of dig i tal health tech nolo gies, while of fer ing po ten tial 
ben e fits to sites, also pre sents a num ber of site - specific chal lenges. 
Spon sors and sites should be pre pared for the ad di tional time needed 
to train staff and pro vide tech ni cal sup port, as well as costs for pur - 
chas ing, stor ing, set ting up, and han dling the loss, mal func tion, or re - 
turn of de vices. Spon sors should build flex i bil ity into the study bud get 
to ac count for un fore seen costs and pro vide any in for ma tion gath ered 
from pi lot stud ies in ad vance to fa cil i tate more ac cu rate bud get ing. 

Spon sors should also clearly de lin eate the re spon si bil i ties of site 
per son nel and con sider al ter nate pay ment struc tures in con tracts. In 
tri als that rely on re mote data col lec tion, lump sum pay ments may be 
more fea si ble and fair than pay ing sites on a per - visit ba sis. 

Fi nally, spon sors should en sure that sites have the ap pro pri ate in - 
fra struc ture and train ing to con duct suc cess ful dig i tal health tri als. In 
ad di tion to con firm ing that sites have the needed hard ware, soft ware, 
and In ter net ca pa bil i ties, spon sors should en sure they are re cruit ing 
staff with nec es sary tech ni cal ex per tise. Train ing should be of fered in 
a va ri ety of for mats, pro vide the op por tu nity for hands - on prac tice, 
and al low am ple time for es tab lish ing fa mil iar ity with the tech nol ogy. 
To en hance ef fi ciency, spon sors should rec og nize train ing al ready 
com pleted for other spon sors and cus tomize train ing to ad dress only 
those el e ments of a trial or tech nol ogy that are new or unique. 

4 . Conclusion 

In cor po rat ing the in sights and pref er ences of pa tients and sites is 
cru cial to en sur ing that all stake hold ers de rive ben e fit from clin i cal 
tri als us ing dig i tal health tech nolo gies and that costly mis takes are 
avoided. CT TI's rec om men da tions and re sources out line steps spon sors 
and re searchers can take to har ness the sub stan tial op por tu ni ties of - 

fered by dig i tal health tech nolo gies to ad vance clin i cal re search and 
ac cel er ate the de vel op ment of new med ical prod ucts. 
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