
Copyright © 2015 International Pediatric Research Foundation, Inc.

ArticlesClinical Investigationnature publishing group

Background: More pediatric drug trials are needed, but 
although specific pediatric regulations warrant safety, recruit-
ment of children for these trials remains one of the main dif-
ficulties. Therefore, we investigated potential determining 
factors of nonparticipation in clinical research, in order to 
optimize research participation of children by recommending 
improved recruitment strategies.
Methods: Between 1 January 2012 and 1 January 2014, we 
performed a prospective study among161 pediatric patients, 
aged 6 to 18 y, who were eligible for clinical research. We quan-
titatively analyzed the association of potential explanatory vari-
ables (e.g., age, cognitive development, experience, ethnicity) 
with nonparticipation and qualitatively analyzed interviews on 
reasons for nonparticipation.
results: Sixty percent of the children did not participate in 
the research project on offer (39% decided not to participate, 
21% were indecisive). Lower age, less disease experience, and 
less complex research with lower risk were predictive for not 
participating. Time constraint and extra burden were expressed 
as decisive reasons for not participating.
conclusions: Strategies to optimize research participa-
tion should be aimed at younger children and their families, 
who are logistically challenged and unfamiliar with health care 
and research. Recommendations include informing pediatric 
patients and their families of the value of research; minimizing 
logistic burdens; and improving accessibility.

More drug researches in children are needed, because cur-
rently 36–90% of drugs prescribed to children have not 

been tested in their age group (1). Prescribers often have no 
alternative but to resort to off-label or unauthorized products, 
without having evidence-based information regarding drug 
effects on children to guide them and help them weigh the risks 
and benefits of the drug. Conducting more clinical research in 
children will mean an increased demand for children to par-
ticipate. Evidently research with this vulnerable population 
involves many unique ethical and legal considerations which 

have led to the development of specific pediatric regulations 
and guidelines to warrant safety.

Research projects need approval at different levels before 
implementation. Legislative regulations in the United States 
prescribe that pediatric research that does not offer participants 
a potential clinical benefit is only allowed when there is (minor 
increase over) minimal risk and minimal burden (2). Research 
that may offer the participant potential benefit is assessed by 
weighing risks and burden against potential gain. Institutional 
review boards or research ethics committees are charged with 
the assessment of the research protocols. Informed consent 
or assent is required from research subjects and their proxies. 
In the current Code for Federal regulations of the United States 
(3) by definition children are “persons who have not attained 
the legal age for consent to procedures involved in the research” 
(45CRF46.402(a)). Parents are required to provide permission, 
while regulations state that some children might be able to give 
their assent, meaning an affirmative agreement. Some authors 
suggested that children’s assent should only be required from a 
fixed age of 14 y (4), while others argue that children are gener-
ally competent to consent from the age of 12 y (5). This illus-
trates the ongoing debate on child consent issues.

Significant difficulties occur in the recruitment for clinical 
research involving minors (6). A recent study showed that 
less than half of the clinical research projects approved by the 
institutional review board succeeded in procuring 80% of con-
firmed participants at the planned closing date. While a con-
sistent pattern of trial characteristics associated with successful 
recruitment could not be identified (7), previous studies show 
increasing evidence for the complexity that underpins adult 
participants’ decisions to consent in research. Evidently, adults 
base their decision on a combination of practical consider-
ations, levels of interest, relational factors, and more general 
values like a sense of responsibility to contribute knowledge to 
the community (8).

At present, empirical evidence on what children and parents 
conceive as burdensome and what they appreciate in research 
participation is limited. Reasons for, or against, participation 
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may be influenced by ethnic status, societal factors, and anxi-
ety or stress, and concrete barriers such as time commitment, 
childcare, and transportation difficulties (9). Providing partici-
pants with inadequate information concerning the particulars 
of the research also interferes with the participants’ ability to 
make well-considered decisions (10). Studies in adolescents, 
one of which concerned a hypothetical research project, dem-
onstrated that several participants expected direct health ben-
efit from being questioned and examined by the physician 
(11–13). A main reason for participation was charity (14), and 
half of the eligible subjects refused for no apparent reason (15). 
Sample sizes of the studies are small, children under 12 y are 
underrepresented, and studies do not show results for subdivi-
sions of children in different age groups. Furthermore, answers 
of children might be biased by social desirability. Combining 
qualitative and quantitative outcomes can offer a more com-
prehensive insight into factors that promote participation as 
well as factors that militate against it.

Insight into motives and characteristics of children who 
decide not to participate in research is of importance for the 
development of strategies to improve recruitment rates and by 
that increase successful conduct of research. The aims of our 
study were (i) to quantitatively investigate potential determin-
ing factors for children’s nonparticipation and to what extent 
these contributed to the decision-making process and (ii) to 
qualitatively investigate children’s subjective reasons for non-
participation across different age spans.

RESULTS
Quantitative Study
Baseline characteristics. As the characteristics of the study 
participants were described elsewhere (5), we only give a brief 
overview here: of 209 children eligible for this study, 161 were 
enrolled, mean age 10.6 y (age range: 6–18 y).

Association of variables with participation. The distribution of 
the variables in contingency tables is demonstrated in Table 1. 
Sixty-two children (39%) decided not to participate, 34 (21%) 
did not make a decision on participation in the research proj-
ect for which they were approached, and 64 children (40%) 
decided to participate. Higher age, higher socioeconomic 
status, higher complexity and risk of the research procedure, 
Western ethnicity, and decision-making competence showed a 
positive association with the decision to participate (P < 0.01).

Strength of associations. The relative contribution of each 
characteristic to the probability of the decision to participate 
in research is listed in Table 2. High complexity and risk had 
the highest Wald statistic (13.6) and was most predictive for a 
decision to participate. Furthermore, greater disease and trial 
experience and a higher age contributed to a positive decision 
on trial participation (Wald statistic low experience 8.5, high 
experience 6.7; age 5.7). The Hosmer and Lemeshow good-
ness-of-fit P value was: P = 0.24. There were small differences 
between expected model probabilities and observed probabili-
ties for the decision to participate (overall correct >76%).

Accuracy of associated variables. We further examined the 
predictive value of explanatory variables using area under the 
receiver operating characteristic curve (AUC) as a measure of 
accuracy: complexity and risk of the research procedure had 
an AUC of 0.61 (95% confidence interval: 0.52–0.70); age 0.61 
(95% confidence interval: 0.51–0.70); disease experience 0.58 
(0.48–0.67). The AUC of all three explanatory variables com-
bined in the model was 0.77 (95% confidence interval: 0.69–
0.85; Figure 1).

Qualitative Study
Thirty-five children were included in the qualitative study 
(mean age: 11.9 y, SD: 2.45, age range: 8–16 y). In this sub-
sample, 25 children (71%) decided to participate in the clinical 
research on offer.

Reasons for not participating. Children aged 9 y and older 
presented 18 reasons for not participating in research. These 
reasons related to expected burdens for themselves directly 
deriving from research procedures, such as extra time invest-
ment, possible adverse effects of trial medication, or the incon-
venience of sitting still. In seven cases, these reasons were 
decisive for children not to participate. Children aged 8 y did 
not express any reasons for not participating.

Several children all aged 9 y and older expressed 10 col-
lateral burdens pertaining to themselves. No child explicitly 
mentioned a collateral burden for others. Many children men-
tioned that participating would impact on their time schedule, 
and children of all ages mentioned they did not want to miss 
school. Personal beliefs for not participating were expressed 
by children of 10 y and older. Some children simply expressed 
they did not feel like participating.

Reasons for participating. On 40 occasions, children men-
tioned that participation would benefit others; some children 
expressed this more than once. To help advance knowledge 
for physicians was mentioned three times. Helping others was 
mentioned by children of all ages; in children aged 10 y and 
older, helping others was frequently the decisive reason for 
participation.

In 11 cases, children, aged 8–13 y, mistook trial participa-
tion for individualized treatment. Children older than 13 y 
did not express such a direct benefit. An example of a 11-y-old 
child asked to participate in research on treatment methods for 
functional abdominal pain clearly shows the child’s miscon-
ception of the trial’s purpose:

Interviewer: “Why would you rather take part?
Child: “Well, because the doctor told me there is an 80% 

chance that you succeed with the therapist, and… Yes, I really 
want my stomach ache to go away.” 

Only two children, aged 8 and 16 y, respectively, correctly 
interpreted the direct benefits they would receive from par-
ticipating in the research. The following quote by the 16-y-old 
child participating in a study in gastroenterology illustrates 
this perfectly:

Interviewer: “Why would you rather take part?” 
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Child: “Well, maybe they can find a solution for it that, 
yeah… mainly generally. And in the end maybe for me too.” 

Eight children of 10 y and older mentioned collateral ben-
efits for themselves, including the participation experience, 
which they considered fun, interesting, and instructive; how-
ever, younger children failed to mention these kind of motives 
altogether. Children of all ages expressed the belief that the 
research would not cause them any harm as a reason for them 
to participate. Personal beliefs concerning trial participation 
were mentioned by children of all ages (in 21 cases): common 
responses were, “I did it before,” “it is your own choice,” “I 
signed already, it is safe.” 

DISCUSSION
The quantitative study on potential determining factors for 
children’s research participation showed that a lower age, less 
experience with disease and research, and less complex deci-
sions with lower risk were all decisive factors not to participate 

in research. The percentage of nonparticipation was 60%, of 
which 39% decided not to participate, while 21% remained 
indecisive. Although these results are solely based on the 
child’s decision—in children under the age of 12 y, the parent’s 
decision would be decisive—this percentage of nonparticipa-
tion is remarkably high. Research procedures in this study with 
more complexity and a higher level of risk were performed in 
pediatric oncology and one study in gastroenterology. The out-
comes of prior studies are similar to our findings (6). Possible 
explanations for the higher participation rate in these cases 
point to the fact that families with healthcare experience may 
be more willing to allow their child to be enrolled in research. 
Furthermore, a conceivable motivation of seriously ill children 
to participate in research may be their higher dependence on 
the healthcare system and their search for hope. Moreover, 
children who had previously participated in studies, or fami-
lies who were well informed about pediatric studies by active 
patient associations, were more willing to participate (6). Thus, 

table 1. Distribution of variables among children who participate and children who do not

Total  
(N = 161)

Participation  
(n = 64)

No decision or no 
participation (n = 97)

Odds ratio  
(95% CI) P

Mean age in years (SD) 10.6 (2.8) 11.4 (3.3) 10.1 (2.2) — <0.01

Male, N (%) 76 (47) 30 (47) 47 (47) 1.0 (0.54–1.93)

Disease experience, N (%)

  Lowa 49 (30) 18 (28) 31 (32) 1.00

  Medium 74 (46) 24 (38) 50 (52) 0.83 (0.39–1.77) 0.62

  High 38 (24) 22 (34) 16 (17) 2.37 (1.00–5.64) 0.51

SES, N (%)

  Lowa 18 (11) 2 (3) 16 (17) 1.00

  Middle 76 (47) 27 (42) 49 (51) 4.41 (0.94–20.63) 0.60

  High 67 (42) 35 (55) 32 (33) 8.75 (1.86–41.01) <0.01

Complexity and risk, N (%)

  Lowa 29 (18) 28 (44) 1 (1) 1.00

  Moderatea 113 (70) 20 (31) 93 (96) 1.00

  High 19 (20) 16 (25) 3 (3) 10.44 (2.90–37.61) <0.01

IQ, N (%)

  Lowa 52 (32) 15 (23) 37 (38) 1.00

  Average 66 (41) 29 (45) 37 (38) 1.93 (0.89–4.19) 0.09

  High 43 (27) 20 (31) 23 (24) 2.15 (0.92–5.02) 0.08

Ethnicity, N (%)

  Western-Europea 91 (56) 49 (77) 45 (46) 1.00

  Otherb 70 (44) 15 (23) 52(54) 0.23 (0.12–0.47) <0.01

Parental competence judgment

  Incompetenta 34 (21) 11 (17) 23 (24) 1.00

  Competent 125 (79) 53 (83) 72 (76) 1.54 (0.69–3.43) 0.29

Competent to decide

  No 34 (21) 16 (25) 45 (46) 1.00

  Yes 125 (79) 48 (47) 52 (54) 2.60 (1.23–5.29) <0.01

CI, confidence interval; IQ, intelligence quotient; SeS, socioeconomic status.
a(Combined) reference category. bOther: Middle east (30%), Surinam/Antilles (13%), and “other”(1%).
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familiarity may be an important factor in the decision on 
research participation.

Less willingness to participate among younger children 
may not be surprising. In previous studies, parents expressed 
that a restricted understanding of a study and its regulations 
was an important factor in deciding not to have their child 
participate in the study (6). Younger children may be equally 
discouraged if they do not fully understand the impact of 
the decision to participate in a study. Information provision 
directed at parents, and clear, age-appropriate information 
for children, may then help to improve the willingness to 
participate. Another factor may be that parents raising young 
children can feel overwhelmed, particularly when their child 
is sick. Minimizing the burden of research procedures in 
practical ways, for instance, by promoting online visits and 
telephone interviews instead of outpatient visits, might help 
relieve some of the pressure.

The other examined factors such as gender, socioeconomic 
status, intelligence, ethnicity, and parental judgment of a child’s 

competence to consent did not contribute significantly to pro-
mote or decline research participation.

The qualitative study on reasons that promote or discourage 
research participation expressed by children of different ages 
demonstrated that time constraints and direct burdens from 
the research procedures, such as waiting, sitting still, or extra 
tests, were the main reasons for not participating for children of 
aged 9 y and older. Research procedures that were considered 
burdensome by children varied between individuals. In our 
sample, there were no trial procedures that required extra vena 
punctures or lumbar punctures—procedures involved electro-
encephalography, electrocardiography, magnetic resonance 
imaging, extra medication, diaries, and anorectal manometry. 
In general, children older than 9 y were able to clearly convey 
their assessment on burdens and benefits.

Altruism was a main reason for children of 10 y and older 
to participate in research. This corresponds to findings in the 
adult population (16). Another main reason was that chil-
dren mistook research for individual treatment and expected 
health gain from participating in the research. This therapeu-
tic misconception was prevalent in the population of children 
younger than 13 y, but not in late adolescents. In adults, thera-
peutic misconception emerged as a major theme (16); in pre-
vious studies in children, it was prevalent as well (13). Thus, 
in children, understanding of the purpose of clinical research 
relies heavily on the provision of information, which should be 
tailored to their comprehension level (17). Although children 
in our sample were well informed about the purpose of the 
research, including an explanation of the difference between 
therapeutic goals and research goals, younger children and 
early adolescents showed difficulties understanding.

table 2. Association of variables with research participation

B Wald
Corrected odds 
ratio (95% CI)

Age 0.24 5.67 1.3 (1.0–1.5)

Gender 0.20 0.22 1.2 (0.5–2.8)

Disease experience

  Lowa 0 8.52 0

  Medium 0.14 0.09 1.1 (0.5–2.9)

  High 1.43 6.66 4.2 (1.4–12.3)

SES

  Lowa 0 2.37 0

  Middle 1.00 1.07 2.7 (0.4–17.8)

  High 1.52 2.12 4.5 (0.6–34.9)

Complexity and risk

  Lowa 0 0 0

  Moderatea 0 0 0

  High 2.81 13.60 16.8 (3.7–75.2)

IQ

  Lowa 0 0.45 0

  Average 0.25 0.21 1.3 (0.5–3.6)

  High 0.41 0.45 1.5 (0.5–4.9)

Ethnicity

  Westerna 0 — 0

  Other −0.54 1.14 0.6 (0.2–1.6)

Parental competence judgment

  Incompetenta 0 — 0

  Competent −0.16 0.06 0.9 (0.2–3.1)

Competent to decide

  Noa 0 0 0

  Yes 0.28 0.23 1.3 (0.4–4.1)

CI, confidence interval; IQ, intelligence quotient; SeS, socioeconomic status.
a(Combined) reference category.

Figure 1. ROC curves of factors predictive for a decision to participate in 
research. Straight line, reference line; dashed line, experience; dotted line, 
complexity and risk; black irregular line, age; and gray dashed irregular 
line, combined. ROC, receiver operating characteristic.
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The results of both the qualitative and quantitative study show 

that the motives and characteristics of children who decide not 
to participate are the following: younger age, unfamiliar with 
healthcare and research, logistically challenged, not optimally 
informed, and not fully aware of the societal benefits. Strategies 
to improve recruitment rates could be targeted especially at 
pediatric patients and their families who fall into these catego-
ries. An example of an effective strategy to increase awareness 
of shared societal responsibility for trial recruitment can be 
found in adult studies (7) where public campaigns were recom-
mended to convince professionals and the general public of the 
value of research for clinical practice. This included informing 
adult patients about the use of data to help future treatment and 
efforts to improve patient care (7). These strategies might also 
prove effective with pediatric patients and their parents.

Strategies for decreasing the logistic burden for children 
and families may be aimed at improving accessibility; the bur-
den of time constraint should be addressed and minimized. 
Furthermore, as the majority of children older than 9 y were 
able to convey their assessment on burdens and benefits in a 
clear way, it might be constructive to give children a voice in the 
assessment of what they experience as burdensome and valuable 
in research. An example is the Young Person’s Advisory Board 
of the UK Medicines for Children Research Network (http://
www.crn.nihr.ac.uk/children/pcpie/young-persons-advisory-
group/), consisting of children, aged 8–18 y, who have experi-
enced medical conditions. The board involves these children 
and families in research and raises research awareness and moti-
vation among young people. Expanding similar initiatives may 
contribute to improving pediatric research recruitment rates.

Limitations
The population of participants was a heterogeneous group, 
which may limit the generalizability of the results to specific 
populations of children. Furthermore, it is a limitation that 
the parental view and its possible impact on the child is not 
included in this study. Another limitation may be caused by 
the decision to combine studies into low, middle, or high clas-
sifications of complexity and risk. Safety regulation warrants 
no more than minor increase over minimal risk for children 
in research. However, we anticipated the decision on research 
participation to be weightier in more seriously diseased chil-
dren like those with cancer, thus we classified those in the high 
category, together with subjectively disagreeable research pro-
cedures, and the more complicated procedures. Unfortunately, 
levels of risk and complexity are not yet well defined or quanti-
fiable (18,19). The same limitation is valid for combining trial 
experience with duration of illness. Both familiarity with hav-
ing a chronic disease as well as prior research participation are 
supposed to add to the child’s experience, but such levels of 
experience are not well defined in literature either.

Finally, the role of the researcher fell outside the scope of 
this study. Researchers themselves, or the relationship between 
pediatric patients and researchers, might have specific charac-
teristics that could increase or decrease the recruitment rate 
of studies.

Conclusion
Younger children, children with less disease experience, and 
children deciding on participation in less complex research 
with less risk were more prone to decline research participa-
tion. Time constraints and direct burdens from the research 
procedures were the main reasons for not participating 
expressed by children of 9 y and older. Altruism was a subjec-
tive reason for research participation in children aged 10–18 y,  
and well-informed adolescents of 14 y and older were not sub-
ject to therapeutic misconceptions.

Unfamiliarity, limited information provision for parents and 
young children, and logistic burdens are factors that negatively 
affect research participation; therefore, strategies should be 
aimed at these issues. Campaigns directed at convincing the 
professionals and general public of the value of research for 
clinical practice should include informing patients about the 
use of data and efforts to improve quality when entering the 
hospital. Logistic burdens should be minimized by coaching 
and guiding of children and parents and by improving acces-
sibility. Involving children and families in advisory boards is 
a way to improve research awareness among eligible partici-
pants and to align research procedures with the participants’ 
preferences.

Directives for future research include evaluation of the actual 
experience of research participation as well as research on how 
pediatric patients and their parents evaluate proportionality in 
decisions on research participation.

METHODS
Participants
The population for this study consisted of participants in a large 
study on competence to give informed consent in children, which is 
described comprehensively elsewhere (17). Between 1 January 2012 
and 1 January 2014, this population of 161 pediatric patients, aged 
6–18 y, eligible for real-life clinical research participation were pro-
spectively recruited at inpatient and outpatient clinics in Amsterdam, 
Rotterdam, and The Hague (5). The clinical research projects consisted 
of 10 randomized controlled trials and three observational studies at 
departments of pediatric oncology, pediatric gastroenterology, inter-
nal medicine, ophthalmology, and pulmonary diseases. Only nonna-
tive Dutch speakers were excluded from research participation.

For the quantitative study, all subjects were included; for the quali-
tative study, a sample consisting of every first enrolled participant of 
each elected age group (8–16 y) of each of the 10 research projects was 
selected, which would allow to aggregate sufficient data for analysis.

The study procedures were judged and approved by the institu-
tional review boards of the participating institutions. Prior written 
informed consent was obtained from parents of participants and from 
participants aged 12 y and older.

Assessment Method
Quantitative. Next to demographic data, we collected measures of 
potential determining factors: age; gender; experience, expressed in 
the number of trials previously participated in and duration of dis-
ease (low: no prior trial participation and duration of disease less than 
1 mo; moderate: no prior trial participation and duration of disease 
more than, or equal to, 1 mo; high: prior trial experience); socioeco-
nomic status, indicated by the level of education of the highest edu-
cated parent (low: no primary school, primary school, special primary 
school, special secondary school; middle: preparatory education, sec-
ondary vocational education, senior general secondary school, prepa-
ratory scientific education; high: college, university); complexity and 
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risk of the research procedure (low: no risk, no blinding; moderate: 
little risk, placebo, and blinding; high: possible risk, complex or dis-
agreeable research procedure, serious disease, placebo, and blinding); 
intelligence quotient, assessed by the Wechsler Nonverbal Scale of 
Ability, short version administered by trained certified professionals 
(low: under 90; average: 90–110; high: 110 or higher); and ethnic-
ity (Western European, Middle East, Surinam/Antillean, or other). 
We used the MacArthur Competence Assessment Tool for Clinical 
Research (MacCAT-CR) modified for children (5,17), and a semi-
structured interview format to assess children’s decision-making 
competence concerning research participation. We also asked the 
parents to assess their own children’s decision-making competence 
concerning research participation. Finally, we collected the child’s 
own decision on participation in the research project on offer.

Qualitative. The MacCAT-CR understanding section disclosed 
information and provided questions on the children’s comprehension 
of the purpose of the clinical research, the duration, the procedures, 
the research objectives, blinding in different treatment arms and the 
possibility of receiving placebo, and possible risks and benefits. The 
MacCAT-CR reasoning section contained questions on children’s 
thoughts about research participation: what would you rather do, par-
ticipate or not?; why would you rather participate, or not participate?; 
what do you think is good about participating, and what is not good 
about it?; why would you prefer participating (or not participating) 
above not participating (or participating)?

Data Analysis

Quantitative. We used multiple logistic regression analysis to exam-
ine to what extent the possible explanatory variables—age, gender, 
disease experience, socioeconomic status, complexity and risk of 
the study, intelligence, ethnicity, decision-making competence, and 
parental competence judgment—were related to the decision to par-
ticipate, or not participate, in the research project. First, we examined 
the distribution of these variables in the sample in contingency tables. 
Ethnicity classifications were collapsed into Western European and 
other ethnicity. Then, all explanatory variables were entered simulta-
neously into the model to examine which variable contributed most 
to the probability for a positive decision on trial participation. Since 
adjusted odds ratio for the variables depend on their scale of mea-
surement, we used the Wald statistic as a measure of strength of the 
association with trial participation.

Calibration of the model was examined using the procedure of 
Hosmer and Lemeshow (20) to test the differences between expected 
model probabilities and observed probabilities of the decision to partici-
pate in research. A Hosmer and Lemeshow test P value > 0.05 indicates 
no statistically significant differences between observed and expected 
frequencies regarding the decision to participate in research and thus the 
model fits acceptably. Accuracy of the model was examined by a receiver 
operating characteristic curve analysis. The AUC served as the validity 
coefficient; AUCs exceeding 0.70 are generally considered adequate.
Qualitative. The interviews were transcribed verbatim and checked 
against the recordings. We used the software package MAXQDA 
(VERBI GmbH, Berlin, Germany) to manage data. Two researchers 
(Lotte Gelens and I.M.H.) read and annotated five transcripts indepen-
dently with no predetermined coding structure. We compared the tran-
scripts to identify emergent themes and to identify initial codes. Further 
discussion identified predominant themes. The codes agreed upon 
were: reasons to participate; expected benefit; reasons not to participate; 
expected burdens; decisive reason; personal beliefs; probable choice; 
therapeutic misconception (conceptualizing research as treatment); 
and expected impact of participation. Each researcher then coded the 
remaining transcripts, while looking for consistencies to increase trust-
worthiness within and between transcripts. To illustrate the interview-
ees’ responses, we extracted some common considerations mentioned 
by the participants, which were presented in the Results section.
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