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Abstract
Background: Effective recruitment of patients by health professionals is challenging but pivotal to the success of clinical
trials. Many trials fail to include the required number of participants, which affects the power of the study, generalizability
of results, and timely dissemination of positive outcomes. Existing research is inconclusive regarding factors influencing
recruitment results, and most research does not focus on perceptions of recruiting health professionals themselves.
Therefore, thorough evaluations of recruitment facilitators and barriers in trials are needed in order to optimize future
patient recruitment in trials. We observed divergent recruitment results among nurses who recruited diabetes patients
to our trial, which examined the effectiveness of an eHealth programme. Therefore, we aimed to describe nurses’
recruitment results and related shifts over time, and to qualitatively explore factors influencing nurses’ recruitment
results.
Methods: Nurses’ recruitment results and related temporal shifts were derived from trial data (NTR6840). Based on
their recruitment results, nurses were categorized as non-, low-, medium-, or high-recruiters. Subsequently, a subset of
nurses per group participated in an individual semi-structured telephone interview. Interviews were analysed using
NVivo software, applying an inductive coding approach.
Results: Ninety-six nurses participated in our trial and recruited on average seven patients (range: 0–32). Fifteen nurses
did not recruit any patients. Most patients were recruited close to recruitment onset. Nurses who did not recruit
patients close to recruitment onset generally ended up recruiting no patients. Data show a relatively high number of
early recruited patients that progressively declined over time. High-recruiters were generally successful throughout the
entire recruitment period. Recruitment facilitators and barriers comprised organizational, study, patient, and especially
recruiter characteristics. Contrary to non- and low-recruiters, medium- and high-recruiters reported more in-depth
knowledge about the study and trial requirements, expressed more personal participation-related benefits and fewer
barriers, and incorporated more recruitment activities, reminders, and barrier-focused coping strategies.
Conclusion and implications: To optimize patient recruitment to clinical trials, suggested intervention targets include
the continued inclusion of recruiters after initial recruitment onset and the encouragement of early recruitment success.
A personalized approach may aid recruiters to become and remain successful. Primarily, it is important to provide
recruiters with sufficient information on trial requirements and to address salient benefits for participation in the trial,
both for themselves and for their patients. Finally, teaching recruiters skills on how to overcome barriers may further
enhance motivation and recruitment capacities.
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Background/aims

Recruiting sufficient patients for randomized controlled
trials (RCTs) is challenging, but pivotal to the success of
research.1 Many trials do not achieve their required sam-
ple size, which can jeopardize generalizability of results
and the study’s statistical power, reduce study efficiency
due to extended recruitment time, and lead to premature
trial discontinuation.2–6 Moreover, the dissemination of
potential effective treatments to the general population
may be delayed.7 Existing research highlights the paucity
of conclusive evidence regarding factors influencing
recruitment results.8 Researchers have been called to
thoroughly evaluate their applied recruitment strategies
in order to optimize future patient recruitment and timely
translate positive results into practice.1

Often patient recruitment manifests through efforts
of health professionals, as they are relevant contact
points for patients.4,9 Whether professionals enrol a suf-
ficient number of patients depends on multiple factors
including organizational, study, patient, and recruiter
factors.8,10 Organizational factors entail the number of
patients seen by professionals, time constraints, and the
institutional culture regarding research.2,9–11 Study fac-
tors include the strictness of trial eligibility criteria, the
recruitment protocol, the informed consent procedure,
and support from the research team.9,10 Patient factors
comprise patients’ motivation and willingness to partic-
ipate, while recruiter factors include the professionals’
enthusiasm to contribute to successful research,
required knowledge and skills, their intention to imple-
ment recruitment tasks, and emotional and intellectual
challenges associated with the nature of RCTs.4,9,11,12

For instance, it is well known that not all professionals
who intend to recruit patients will actually succeed.9

However, most research on factors of patient recruit-
ment by professionals relies on evidence gathered
through narrative reviews or conclusions drawn by
researchers, rather than on experiences of relevant pro-
fessionals themselves.10,13 Perspectives of recruiting
professionals themselves might provide insight into the
importance of previously identified factors as well as
additional factors influencing recruitment results.
Moreover, these perspectives might identify how
changeable these factors are and how they can best be
addressed in order to enhance success.

Recently, we conducted a 6-month RCT in primary
and secondary care to examine the effectiveness of a
novel eHealth programme, in comparison with a con-
trol arm receiving care as usual. Both arms started with
an identical online baseline questionnaire, after which
they were informed of their arm allocation. Participants
allocated to the control arm were not given access to the
eHealth programme during the trial period, but were
able to request programme access upon trial comple-
tion. The programme aimed to improve patient adher-
ence to type 2 diabetes mellitus (T2DM) treatment

recommendations, that is, healthy lifestyle changes and
pharmaceutical strategies.14,15 Patients were recruited
by their practice nurse or diabetes nurse which are their
primary contact points of care in the Netherlands.14

After recruitment completion, we observed considerable
variations in recruitment results among nurses. This
triggered us to thoroughly evaluate recruitment and to
explore factors possibly influencing recruitment results.

This study aimed to (1) describe nurses’ recruitment
results in our trial, that is, the number of patients
recruited per nurse, and temporal shifts in recruitment
results and (2) qualitatively explore factors influencing
recruitment results as perceived by nurses themselves, in
order to define potential targets for improving patient
recruitment in comparable trials.

Methods

Study design

Trial data were used to describe nurses’ recruitment
results and its temporal shifts. Subsequently, an inter-
view study was conducted among a subset of nurses
who engaged in patient recruitment. The study was
approved by the Medical Ethics Committee of the
MUMC+(18.4.129).

Patient recruitment strategy

Nurses working in primary or secondary care across the
Netherlands were approached through email, telephone
calls, letters, and social-media platforms, to recruit at
least eight patients within a period of 6 months. Nurses
were able to sign up until 2 months before the end of
the patient recruitment period (November 2017 to May
2018).

Patient eligibility criteria included T2DM diagnosis
ø1 year, 40–70 years old, using at least one form of
diabetes pharmacotherapy, and having no walking dis-
ability. Exclusion criteria included not speaking or
understanding the Dutch language, having no access to
the Internet, and applying insulin pump therapy.

The patient recruitment procedure was pilot-tested
to last approximately 3 min and subsequently included
programme log-on, checking the patient’s eligibility,
facilitating patients to make an informed decision by
informing them about the procedures of the study and
explaining potential consequences, inviting the patient
to participate, and (if positive) patient registration. To
support this process, all nurses received an information
package prior to the start of the recruitment period,
which was pilot-tested to take about 15–30 minutes to
read. The package included a detailed description of the
study, the trial, the content of the eHealth programme,
potential consequences for the patient participating in
the trial, log-on data (to register patients), and a road-
map on how to register patients. Once registered,
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patients received log-on data, additional information,
and time to consider definitive participation. If positive,
consecutively the informed consent procedure, rando-
mization, and baseline assessment occurred. The pro-
gramme development and study protocol are described
elsewhere16 and effectiveness results will be published
separately.

The power calculation revealed that 116 patients
with a completed 6-month follow-up assessment were
required per trial arm to detect a clinically meaningful
difference in overall patient adherence.16 As we
expected patient attrition of 50% between baseline and
follow-up assessment completion, we aimed to include
464 patients with a completed baseline assessment. As
not all patients were expected to participate after being
recruited by their nurse, we aimed to initially recruit
approximately 700 patients, that is, 150% of the
required 464. For these analyses, a recruited patient
was defined as a patient recruited to the programme by
their nurse, independent of ultimately consenting or
completing the baseline or follow-up assessment.

Procedure interviews

Nurses were divided into four recruitment groups, that
is, non-, low-, medium-, and high-recruiters, based on
their markedly differing recruitment results. A detailed
description of the division of nurses into these four
groups is presented in the ‘Results’ section. Per group,
all nurses were assigned numbers which were then
entered in the randomization website random.org. Of
the entered numbers per group, four numbers were ran-
domly selected by the website. The nurses represented
by these selected numbers were then approached by
email to participate in a telephone interview. In case of
non-response within 2 weeks or refusal by a particular
nurse, randomly another nurse from the same group
was selected through the website procedure and subse-
quently invited to participate. The same procedure was
repeated until four nurses per group were willing to
participate. Approximately eight recruiters per group
had to be approached to reach the intended number of
four participating nurses per group. After conducting
approximately three-quarters of the initially planned
interviews, data saturation was considered reached.
Subsequently, no additional interviews were conducted
on top of the 16 planned interviews. Interviews were
scheduled from May to June 2018, lasted 15–30 min
each, were conducted by S.V. and L.V., and were
audio-recorded.

Measurement

The interviews were semi-structured using a one-page
topic guide that was based on the grounded theory
approach, reflected by a flexible and open interview
structure.17 Prearranged topics included questions on

demographic characteristics, and on organizational,
study, recruiter, and patient factors. Organizational
factors included topics such as work pressure and the
organization’s attitude towards eHealth. Study factors
entailed knowledge concerning trial and programme
requirements. Recruiter factors included motives for
signing up and the implementation, course, and facilita-
tion of patient recruitment. Patient factors comprised
their motives to accept or decline participation from
the recruiter perspective.

Analyses

Recruitment results and interviewee sample characteris-
tics were described using frequencies in SPSS software.
All interviews were transcribed verbatim, anonymized,
and analysed using NVivo10 software.18 Content analy-
sis was performed by S.V. and L.V. and was guided by
the coding process for inductive analyses.19 An induc-
tive coding approach is common in qualitative data
analyses, when having applied a grounded theory per-
spective.17 First, transcripts were closely read through
and discussed among both researchers. Second, tran-
script segments were highlighted if considered to con-
tain meaningful information related to the study
objectives. Next, segments were labelled into over 20
categories. Subsequently, in order to limit redundancy
and overlap, the number of categories was reduced to
approximately 10. These categories were then entered
in NVivo as ‘nodes’ to which relevant text segments
were assigned. Last, the number of categories was
decreased to four main topics: (1) organizational, (2)
study, (3) recruiter, and (4) patient factors. Within these
topics, the views of the nurses were listed and it was
qualitatively described whether these views were shared
by nurses from all or only specific recruitment groups.
Within the recruitment groups, it was specified whether
all, most, half of the nurses, or only one nurse within
the recruitment group shared a particular view. S.V.
coded all the interviews, while L.V. coded two ran-
domly selected interviews from each recruitment group.
Subsequently, the intercoder reliability and Cohen’s
kappa were assessed using the coding comparison
query. This resulted in a percent agreement of 99%,
reflecting that interview passages were assigned to the
same nodes by both researchers in 99% of the cases.
The Cohen’s kappa showed to be 0.83, reflecting a
good strength of intercoder agreement.18,20 Results of
the interviews are supported by quotes (see Table 2).

Results

Absolute recruitment results

Ninety-six nurses from across the Netherlands signed
up for participation, of which 66 were practice nurses
and 30 were diabetes nurses. In total, these 96 nurses
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recruited 669 patients. Seventy-four nurses were
involved immediately from the start, the other 22
enrolled later and had an average recruitment period of
2.8 months. The 74 nurses who participated for the
entire recruitment period recruited 538 patients (80%),
while the 22 nurses who enrolled later recruited 131
patients (20%). For those nurses who were involved
from the start, the absolute recruitment result ranged
between 0 and 32 patients, as shown in Figure 1, and
on average nurses recruited seven patients (standard
deviation (SD) = 7.2). About one-third (36%) reached
the target of at least eight patients and 14 nurses (15%)
did not recruit any patients.

Temporal shifts in absolute recruitment results. As shown in
Figure 1, the absolute recruitment results are further
subdivided into 2-month periods to indicate in which
part of the recruitment period patients were registered
by their nurse. These data show a high early recruit-
ment success that progressively declined over time. Of
the 538 patients recruited by these nurses, 56%
(n = 302) was recruited in the first 2 months. Within
the third and fourth month, this number declined to
32% (n = 174) and in the last 2 months to 12%
(n = 62). Of the 74 nurses, 15 did not recruit any
patients within the first 2 months, of which 9 did not
recruit any patients throughout the entire recruitment
period. Nurses without recruitment success in the first
2 months recruited 17 patients in total, accounting for
3% of the total number of patients recruited.

Figure 1 shows that nurses with a relatively low abso-
lute recruitment result mainly recruited their limited num-
ber of patients in the first 2 months, followed by a

progressive decline. In addition, Figure 1 shows that
nurses with a relatively medium absolute recruitment
result largely recruited their patients in the first 4 months,
of which the largest share in the first 2 months. Most
nurses with a relatively high absolute recruitment result
remained successful throughout the entire recruitment
period. Besides recruiting a large share of their patients in
the first 2 months, some of those latter nurses showed
substantial results in months 3–4.

Standardized recruitment results

The total recruitment period of nurses varied from 2–
6 months. Consequently, we standardized nurses’
recruitment results to an average monthly number of
recruited patients as shown in Figure 2. When standar-
dized, nurses recruited an average number of 1.4
patients (range: 0–9.5) per month. The standardized
recruitment result did not differ between practice
nurses and diabetes nurses (p = .51).

The division of nurses in four groups for the inter-
views was both pragmatic and statistical in nature and
was derived from the standardized number of recruited
patients per nurse. The first group consisted of nurses
who did not recruit any patients (non-recruiters,
n = 14). The remaining nurses were divided into three
fairly equal sized groups recruiting an average monthly
number of 0.2–0.7 patients (low-recruiters, n = 27),
0.8–1.8 patients (medium-recruiters, n = 28), and 1.8–
9.5 patients (high-recruiters, n = 27). The standardized
average number of 1.4 patients per month was approxi-
mately the middle of the range of the medium-recruiters
(0.8–1.8 patients). The recruitment groups are depicted
with different colours in Figure 2.
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Figure 1. Absolute recruitment result per 2-month period per nurse (n = 74).
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Retention of recruited patients. Of the 57 patients recruited
by all low-recruiters, 74% (n = 42) went on to consent,
of which 86% (n = 36) completed the baseline assess-
ment and in turn 50% (n = 18) completed the follow-
up assessment. Of the 182 patients recruited by all
medium-recruiters, 73% (n = 132) went on to consent,
of which 89% (n = 118) completed the baseline assess-
ment and in turn 60% (n = 71) completed the follow-
up assessment. While slightly higher retention percen-
tageswere observed for patients included by high-recrui-
ters with regard to consent and follow-up completion,
these differences have not been tested for significance. Of
the 430 patients initially included by high-recruiters,
78% (n = 335) went on to consent, of which 88%
(n = 295) completed the baseline assessment and in turn
67% (n = 197) completed the follow-up assessment.

Results of the interviews

Sample characteristics of the interviewed nurses are pre-
sented in Table 1. Most nurses were female (n = 14),
reported extensive working experience, and were
employed as practice nurses working in primary care
(n = 11). Diabetes nurses, working in secondary care
(n = 5), only provided healthcare to patients with
diabetes.

Organizational factors. The majority of all nurses were
experienced in recruiting patients to research.
Approximately half of all nurses were engaged in paral-
lel research activities during our trial; however, most
activities were unrelated to our trial population. In con-
trast to high-recruiters, half of the non-recruiters

mentioned that research involving digital interventions
seemed to be neither a relevant nor an urgent topic
within their organizations as they described their
patient population as largely non-digital oriented
(Quote_#1, Quote_#2) (Table 2).

Time and work pressure were expressed by almost
all non-, low-, and medium-recruiters and only sporadi-
cally by high-recruiters as barriers to recruitment
efforts. All nurses, but especially non-recruiters,
described their overall patient population as not eligible
to participate; patients were commonly characterized
as being too old and not digitally oriented (Quote_#3).

Study factors. The study design and procedure were
insufficiently clear to most non- and low-recruiters,
reflected by little knowledge regarding the eligibility cri-
teria, the programme’s content, the study design, and
the randomization procedure. By contrast, all medium-
and high-recruiters provided a highly detailed descrip-
tion of the programme, its content, and the randomiza-
tion procedure. In general, nurses from all groups were
pleased with the available support from the research
team. Periodic email reminders were valued as helpful
and necessary to stay alert.

Recruiter factors
Motives to sign-up. One non-recruiter stated that the

decision to participate in the study was made by her
physician (Quote_#4). However, all other nurses of all
groups expressed their willingness to participate, which
was largely supported by positive attitudes about, for
example, the importance of research and the novelty of
the innovation. Besides, most low-to-high-recruiters
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Table 2. Interviewee quotes.

Quote number Respondent Quote

1 NR3_PN ‘It’s been initiated in some other practices, [apps and such things] ... but well, it’s just
neither a relevant nor a urgent issue here, I’m already satisfied if they’re willing to fill in an
email survey’.

2 HR4_DN ‘Well, we were asked by the physician who was quite enthusiastic. And by coincidence, my
colleague – another physician – and me were conducting some innovation work,
digitalization and eHealth, so we thought it would fit really well, and that’s why we
collaborated in recruitment’.

3 NR1_PN ‘Because then I concluded that I had a lot of people who just don’t fit the criteria, and I
wasn’t aware of that in advance’.

4 NR3_PN ‘I got it [the request to participate] from a colleague and the physician, who already signed-
up for us, and then you are in the middle of it. I thought, well let’s see what I can do, but in
the end it turns out it wasn’t the same willingness [to participate] ... then it doesn’t work,
there is not much time’.

5 HR3_PN ‘Because I think that eHealth is the key to success of the treatment, particularly for the so-
called younger generation ... So I think it can have a beneficial effect on health, but also on
the work pressure in the general practice’.

6 LR1_PN ‘I thought, well that should be easy, we are just going to do this on spec, and that doesn’t
work. I think I was insufficiently aware of what was needed so actually I might’ve said ‘‘yes’’
too enthusiastically ... and afterwards I invested way too little to make it successful’.

7 MR4_DN ‘I say: ‘‘Well, there’s a new tool, which may have a positive contribution to better regulation
[of your diabetes]’’. And I say that it’s not that much work at all. People are generally
scared that it will take a lot of time, so I indicated that the time investment is quite relative
and that they can do it from home’.

8 NR3_PN ‘In the end we’re the ones who carry it out, recruiting people, and that’s time consuming. I
mean, that’s time that’s taken from your patients ... that’s time I cannot spend on direct
patient care’.

9 LR2_PN ‘If you continuously hear from people: ‘‘I don’t want to participate,’’ or they just don’t fit
the [eligibility] profile, then you’ll forget to ask it more easily’.

10 NR1_PN ‘Because in the beginning I asked them and they said: ‘‘No I don’t feel like participating ...
such a hassle.’’ So at a given moment the threshold to ask it becomes higher, it becomes
less prioritized and you forget it’.

11 NR2_PN ‘In our practice we are used to high rates of employee turnover, so I worked at a fast pace
with very little space to think ... we have had a very hectic six months and at a given
moment it became less prioritized and too much for me ... it was no longer automatic ...
I’m not only involved in diabetes and then for me it [recruitment] moved to the
background and did not get priority, sorry’.

12 LR3_PN ‘When I had too little time to explain it or if the consultation session was over, then I didn’t
bring it up’.

13 MR2_PN ‘Well sometimes a bright moment like ‘‘yes,’’ here we go again, we are going for it. And
then I thought ... then I had one or two people who I could’ve asked. Then you are more
alert and you go for it, and then there are a couple [of patients] who say no or who don’t
have Internet ... and then [the alertness] goes down, it goes up and down’.

(continued)

Table 1. Sample characteristics of interviewees (n = 16).

Nurse characteristics n (%) Mean (SD)

Gender
Male 2 (12)
Female 14 (88)

Nurse type
Practice nurse 11 (69)
Diabetes nurse 5 (31)

Patient population
Diabetes type 1 and/or 2 5 (31)
Chronic patientsa 11 (69)

Age 44.9 (9.7)
Years of working as a nurse 9.4 (6.4)
Weekly consultation hours 24.3 (6.7)

SD: standard deviation.
aIncluding patients with diabetes, chronic obstructive pulmonary disease, asthma, and cardiovascular risk management.
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argued that the programme could potentially yield per-
sonal benefits for their patients and themselves
(Quote_#5). In addition, most high-recruiters labelled
participation as fitting in their organization’s vision
and mentioned that eHealth could serve as a medium
to support self-management initiatives.

Implementation of recruitment. All nurses of all groups
initially approached their patients through consulta-
tions sessions. Most non- and low-recruiters shaped
their efforts by expressing their involvement in research
without extensively informing and explaining potential
study consequences to their patients. Furthermore,
most low-recruiters mentioned to execute recruitment
efforts without a concrete plan (Quote_#6). By con-
trast, almost all medium- and high-recruiters indicated
to have made efforts to recruit patients by providing
information, offering support, being enthusiastic,
answering patients’ questions, expressing conviction of
the programme’s importance, and addressing positive
attributes of eHealth and the programme (Quote_#7).
Some high-recruiters stated that providing study infor-
mation and explaining potential study advantages and
disadvantages to patients took 5–10 minutes.

All nurses except high-recruiters stated to prioritize
standard discussion topics within their consultations,
such as the patient’s well-being and glycaemic control,
over introducing patients to the study (Quote_#8).
Most of these nurses reported to value the programme
as less important because it did not yield immediate
benefits for themselves or their patients. In addition,
some nurses were reluctant to invest in potential future
health improvements related to the programme, as they
were unsure about its outcome. Furthermore, for non-
and low-recruiters, potential explanatory factors for
their poor recruitment result were their, in the view of
the research team, unrealistic expectations of the efforts
needed and the feasibility of the recruitment process.

The magnitude of patients declining the invitation to
participate evoked negative emotional and practical
responses in most non- and low-recruiters and half of
the medium-recruiters. Examples of negative emotions
entailed guilt for not recruiting patients, disappointment,
and discouragement, while in practice this resulted in
shifting study recruitment to a lower priority and forget-
ting recruitment (Quote_#9 and Quote_#10). By con-
trast, all high-recruiters emphatically expressed being
unaffected by patient rejections as they perceived it com-
pletely normal if patients would decline participation.

Course of recruitment. All non- and low-recruiters and
most of the medium- and high-recruiters forgot patient
recruitment at a certain point. In addition, most non-
and low-recruiters indicated often not to manage
recruiting patients or that the study became of inferior
priority (Quote_#11). In most non- and low-recruiters,
this process of forgetting and not managing recruit-
ment seemed irreversible, that is, at a certain point they
invited no more patients to participate. A lack of time
to extensively explain study details and potential study
consequences were frequently mentioned reasons for
forgetting and not managing recruitment (Quote_#12).
One medium-recruiter described the recruitment pro-
cess as fluctuating, that is, if patients accepted partici-
pation, alertness and motivation to recruit would
increase, if patients declined participation, alertness
would decrease (Quote_#13). One medium-recruiter
coped with forgetting recruitment in consultations by
telephoning patients afterwards. The majority of the
high-recruiters expressed their awareness of forgetting
recruitment and coped with this by applying alternative
recruitment strategies. For example, two nurses comple-
mented consultation recruitment with telephone calls
while another applied telephone calls and email contact
instead, because of time constraints during consulta-
tions (Quote_#14). Although telephone recruitment was

Table 2. Continued

Quote number Respondent Quote

14 HR3_PN ‘Well, [recruitment] during consultations was difficult, I had to be aware of it, because at
the end of the consultation I thought: ‘‘Ah I totally forgot to ask ...,’’ so I called them
afterwards ... I preferred the experience of working with a list so I wouldn’t forget anyone,
and then I could also schedule my time to invite patients’.

15 MR1_PN ‘So, I put the [instruction] card in my sight. Moreover, in my agenda ... I see patients from
8:30 AM till 4:00 PM, and the first line [in the agenda] was ‘‘MDP,’’ My Diabetes Profile’.

16 MR3_DN ‘There were a lot of people who didn’t want it ... the time factor and partly motivation, that
it was too much [for them], you know, people with diabetes just don’t want to be
reminded of their diabetes that often’.

17 HR4_DN ‘While explaining I noticed in patients that they were quickly scared: ‘‘Am I stuck to this
[study]?’’ or ‘‘Am I forced to do certain things?’’ and I noticed a lot of reluctance there ...
But when I started to explain ... that they were not obliged to check it weekly or reach
certain goals, that it was merely for themselves and that it didn’t have to be carried out in a
certain pace ... and that’s something the people liked’.

NR: non-recruiter; LR: low-recruiter; MR: medium-recruiter; HR: high-recruiter; PN: practice nurse; DN: diabetes nurse.
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considered practical, most high-recruiters preferred
face-to-face recruitment given the possibility to person-
ally inform patients.

Facilitation of recruitment. Half of the non- and low-
recruiters, and all medium- and high-recruiters set a
target regarding the number of patients they aimed to
recruit, which in all cases was higher than the study tar-
get set by the research team. In addition, the majority
of the participating nurses applied self-initiated remin-
ders to facilitate their recruitment process. Half of the
non-recruiters and almost all other recruiters indicated
they had put their received instruction materials on
their desk as a visual cue. One non-recruiter wrote a
reminder note in her agenda, while similar notes were
applied by most medium- and high-recruiters
(Quote_#15). A shortcut to the programme website
was made by some low-recruiters, while most high-
recruiters opened the programme website prior to their
consultations. Checking patients’ eligibility on appoint-
ment lists prior to consultations was frequently applied
by medium- and high-recruiters and infrequently by
low-recruiters. In addition, a minority of the high-
recruiters put up a poster in their practice to raise study
awareness and cognitive processing of patients.

Patient factors. Almost all non- and low-recruiters stated
that all or the majority of their patients declined study
participation, while this occurred to a lesser extent in
medium- and high-recruiters. Motivational issues such
as no interest or not seeing the purpose of participation,
and participation being considered confronting to their
disease, were reasons of patients not to participate that
all nurses mentioned. Patient barriers to participating
were having no time or priority, and insufficient digital
skills (Quote_#16).

Generally, nurses characterised most patients who
agreed to participate as intrinsically enthusiastic and
open to digital innovations. Almost all medium- and
high-recruiters stated to have effectively informed and
motivated initially reluctant patients (Quote_#17).

Conclusion

This study aimed to (1) describe nurses’ recruitment
results and related temporal shifts in a recent trial and
(2) explore factors influencing recruitment results as
perceived by the nurses themselves.

In our study, 15% of the nurses were non-recruiters
which was lower than the 25% reported in other stud-
ies. However, in these other studies, recruitment was
performed by physicians.4,9,10 Although nurses are con-
sidered to play a key role in recruiting patients to clini-
cal trials, figures on nurses’ recruitment results seem to
be lacking, which hampers clear comparisons.21 A study
comparing recruitment results of nurses to physicians

indicated that nurses were as effective and more cost-
effective recruiters and suggested a more explicit role of
nurses in patient recruitment.22 Compared to existing
figures of physician recruitment, our nurses seem to be
somewhat more successful in recruiting patients, but
further comparative research is required.

Most T2DM patients visit their nurse every 3–
6 months;14 our 6-month recruitment period therefore
provided sufficient opportunity for patients to be
exposed to their nurses’ recruitment efforts. Periodic
reminders, available support from the research team,
and the brief recruitment procedure may also have con-
tributed to a lower non-recruiter percentage. A similar
trial on an intervention to improve medication adher-
ence also showed that about one-third of the physicians
reached their set patient target, and that longer time to
enrol the first patient was associated with poor recruit-
ment results.10 Initial recruitment failure negatively
affects recruiters’ motivation and beliefs about the
study’s feasibility, which in turn could slow down or
prematurely terminate recruitment efforts.23 In that
light, recruiters should aim for early success to main-
tain motivation and sustain study efficacy beliefs.

From the interview data, we observed a clear
dichotomy between non-/low-recruiters compared to
medium-/high-recruiters regarding factors influencing
recruitment results.

Recruitment process of non- and low-recruiters

The recruitment process of non-/low-recruiters
appeared to be similar. Nurses from these recruitment
groups showed poor study, programme, and procedure-
specific knowledge. This possibly resulted in informing
and motivating their patients to an insufficient degree
to participate. Generally, all nurses in our trial charac-
terized their patient population as both ineligible and
unwilling to participate in our study, which previously
also emerged as a barrier for positive recruitment
results.4,10,24 Therefore, the insufficient informing and
motivating of patients may explain why patients of
non-/low-recruiters generally rejected participation.
Socio-cognitive models posit that patients’ willingness
to participate could be improved by transferring study
and programme knowledge and exploring benefits to
initiate a patient’s cognitive processing of the decision
to participate in a trial.25,26 Furthermore, non-/low-
recruiters might benefit from learning coping skills on
how to respond to patient rejections, given their subse-
quent lack of recruitment effort.23 Especially for profes-
sionals with little practical recruiting experience, it
might be beneficial to apply guided practice in which
they are offered demonstrations and training on how to
address the study in consultations, and empowered to
rehearse recruitment behaviour and overcome chal-
lenges.27–29
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Non-/low-recruiters viewed the study as less impor-
tant compared to regular healthcare work and as not
immediately rewarding, factors which emerged as
recruitment barriers earlier.5,23 In addition, nurses’ time
and work pressure were mainly brought-up as barriers
to introduce the study to patients. Competing demands
and time pressure are also commonly reported barriers
to positive recruitment results and hamper fitting
research into daily practice.11,23,30,31 Hence, personal
benefits and barrier-focused coping strategies need to
be incorporated in recruitment enhancing interventions.

Differences between non- and low-recruiters

A non-digital-oriented working environment, unrealis-
tic effort, and feasibility expectations may have contrib-
uted negatively to recruitment results of non-recruiters.
A lack of empowerment due to practice policy or cul-
ture and recruitment efforts taking more time than
expected, also emerged as barriers elsewhere.10 Despite
acknowledging the value of research, which generally
substantiates initial participation,23 no personal bene-
fits for signing-up were brought-up by non-recruiters
contrary to low-recruiters, which may explain low-
recruiters’ slightly higher results.25,32,33

Recruitment process of medium- and high-recruiters

The recruitment process of medium- and high-recruiters
also showed similarities. These nurses expressed various
personal benefits of signing up, substantiating their
willingness to participate.25 Contrary to non-/low-
recruiters, these nurses expressed their enthusiasm in
making efforts to inform and motivate patients to par-
ticipate, which contributes to successful trial recruit-
ment.9 Together with more extensive study knowledge,
their enthusiasm may have positively affected confi-
dence and willingness to recruit patients.23

High- and some medium-recruiters applied alterna-
tive recruitment strategies to cope with forgetfulness
and to overcome time constraints. Recruitment during
daily care may be difficult if standard discussion topics
leave insufficient room for the introduction of a
study.23 Substituting recruitment during consultations
by more suitable strategies in case of time constraints,
such as email or telephone recruitment is important to
increase the likelihood of successful recruitment
efforts.34 Moreover, medium-/high-recruiters frequently
applied self-initiated reminders, which may have facili-
tated recruitment efforts, alertness in response to antici-
pated forgetfulness, and overcoming barriers.35

Differences between medium- and high-recruiters

High-recruiters perceived that participating in the study
was in line with their organization’s vision and attitude
towards research activities and eHealth initiatives.

Favourable organizational circumstances such as a
research and innovation-oriented culture have shown
to result in fruitful recruitment results earlier.13

Furthermore, high-recruiters did not prioritize stan-
dard discussion topics over inviting patients to partici-
pate, which may have resulted in discussing the study
more frequently. In addition, it seemed that high-
recruiters remained consistent recruiters throughout
the entire recruitment period, contrary to medium-
recruiters whose success seemed to decrease in the final
recruitment months. Finally, self-initiated reminders
were more often employed by high-recruiters.

Strengths and limitations

First, we provided a thorough evaluation of factors
affecting recruitment results. Second, perspectives of
recruiters were examined, rather than findings gathered
from reviews or perceptions from research teams. Still,
as a single study using in-depth methods, the results
may not be generalizable to other interventions or set-
tings. Furthermore, the findings are based on compari-
sons between groups which could also have been
divided otherwise. For example, a better division might
have been against the targets set by the research team,
that is, non-recruiters, up to and including the target of
eight patients, and over eight patients. Finally, observa-
tional research designs are required to possibly invigo-
rate current findings statistically.

Implications and conclusion

First, if feasible, researchers should continue including
recruiters after initial recruitment onset, as we showed
that 20% of the patients were enrolled by later entrants.
Second, early recruitment success is encouraged as recrui-
ters that recruit patients from the outset are likely to con-
tinue to recruit compared with those who do not succeed
early on. Third, recruitment results seem to be partly
influenced by an integration of recruiter factors such as
knowledge, motivation, intention, and self-regulatory
capacities.25,26,34,36–38 Although other factors may pro-
vide relevant intervention targets to improve results,
recruiter factors may be the most viable and changeable
domain to intervene in according to Sabaté.39

The intention a professional expresses to recruit
patients generally builds on the information provided
by the research team, and the motivation a professional
has to carry out recruitment activities.38 While nurses
are recruited, they should primarily be informed on the
study’s content, procedure, feasibility, and benefits to
substantiate and enhance their willingness to partici-
pate. Furthermore, nurses should be made aware that
patient recruitment will require a short-term invest-
ment, that is, informing and motivating patients, to
ensure that patients have all the information and
understanding they need to make a decision whether or
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not to join the trial. Sufficient motivation of nurses to
recruit patients does not necessarily warrant that
recruitment activities will take place and that positive
results will be achieved.9,34,37 Hence, recruiters should
be prepared, skilled, and confident to optimally deliver
recruitment efforts, in terms of when, where, and how
to act, and how to cope with barriers such as patient
rejections, time constraints, and forgetfulness.40

Reminders may facilitate the likelihood of intentions
being actually translated into recruitment efforts.
However, these may only suit recruiters who have a
high intention towards patient recruitment, uninten-
tionally forget recruitment, or perceive recruitment bar-
riers such as time pressure, contrary to nurses who
deliberately terminate recruitment.35,41 Nurses who
deliberately slow-down or terminate recruitment, or
nurses without recruitment results yet, should primarily
be approached by informative and motivational mes-
sages rather than barrier-focused coping messages or
reminders. In sum, in order to optimize patient recruit-
ment in prospective trials, we suggest a personalized
approach which addresses specific recruiter needs as
this may aid them to become and remain successful.
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