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Abstract

Objectives

Age is frequently assumed to be the best parameter to assess children’s 
competence to consent, however internationally statutory age limits for 
asking children’s consent to clinical research difffer widely and other factors 
may be more predictive. We examined potential determining factors for 
children’s competence to consent and to what extent they contribute.

Methods

Design
Prospective study from January 1, 2012 through January 1, 2014, on associa-
tion and predictive value of possible explanatory variables for children’s 
competence to consent.

Setting
In- and outpatient departments of allergology, gastroenterology, oncology, 
ophthalmology and pulmonology.

Patients
Pediatric patients aged 6 to 18 years eligible for clinical research studies.

Interventions
Children’s competence to consent was assessed by MacArthur Competence 
Assessment Tool for Clinical Research. Variables included intelligence, dis-
ease experience, risk and complexity of decision, ethnicity, socio-economic 
status (SES) and parental competence judgment.
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Main outcome measures
Association and predictive value of the variables with competence.

Results

Out of 209 eligible patients, 161 were included (mean age, 10.6 years, 47.2 % 
male). Age, SES, intelligence, ethnicity, parental competence judgment and 
trial participation showed an association with competence (P<0.05). Only 
age and intelligence were strongly associated, with Wald statistic 27.7 and 
11.2 respectively. Age demonstrated the highest predictive value (area under 
the receiver operating characteristic curve 0.90).

Conclusions

Age is the most accurate determining factor for children’s competence to 
consent. Experience with disease and prior trial participation did not show 
to contribute to competence in this study, nor did other variables. This 
underlines the relevance of the previously found age limit of 11.2 years for 
children to be generally competent.

Introduction

The informed consent model assigns patients autonomy over medical 
interventions, including self-determination with regard to research 
participation. Exercising this autonomy regularly imposes burden of con-
siderable responsibility on patients. Historically the protection of children 
from research was often translated as simply excluding them from trials.
(7) Research with this vulnerable population involves unique ethical and 
legal considerations. However, little is known about children’s capacities 
to meaningfully decide on research participation. The composition of 
children’s clinical competence to consent is currently not fully understood. 
Most laws present age limits for children to exercise their patient rights, 
however in pediatric clinical practice age limits often do not reflect the 
ability of an individual child.(4) For clinicians it is critical to strike a proper 
balance in order both to protect children’s interests when they are not fully 
able to do so themselves and to respect their autonomy when they are.

Competence is task- and context specifĳ ic, meaning that assessment of 
competence should be regarded as a specifĳic judgment at a specifĳic moment 
of the ability of the patient to fulfĳ ill the concrete task that he is facing.(1) A 
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competent decision represents an informed, free, self-determined choice, 
which applies to informed consent as well as to informed refusal. Adult 
patients are deemed competent unless the clinician has reasons to believe 
otherwise. Children however, are not accorded this presumption of compe-
tence in most jurisdictions. Strictly speaking incompetence denotes a legal 
status that in principle should be determined by a court, however resorting 
to judicial review in every case of suspected incompetence would very 
heavily burden both the medical and legal systems, therefore there is good 
reason to continue the traditional practice of having clinicians determine 
patients’ competence.(38) In clinical practice competence is generally ad-
dressed as decision-making capacity.(3) In this article we use the terms 
interchangeably, and unless otherwise specifĳ ied we are referring to clinical 
assessment of capacity and not legal determination of competence.(3)

Child-specifĳ ic factors in competence judgments are developmental 
aspects, systemic influences and adequate information provision.(4) Firstly; 
developmental aspects comprise cognitive advances, social relationships 
and emotional development together with moral development acquired 
in middle childhood, and hypothetico-deductive reasoning acquired in 
adolescence. Despite these advances, compared to adults certain cognitive 
limitations remain, mostly involving inconsistent application of recently 
acquired cognitive abilities.(115) Children’s personal experiences of ill-
ness and their responses to it can provide them with greater insight and 
understanding than children of comparable age who lack this experience.
(22) Secondly; growing-up children are, to a greater extent than adults, 
dependent on other people that surround them, and may particularly be 
susceptible to the influence of parents and health-care professionals due 
to their need for approval or fear of negative consequences from authority 
fĳ igures.(24) In early adolescence there is an increase of peer influences, 
which then declines.(12) Thirdly; children’s competence relies greatly on 
clearly worded information, using simple language, connecting to the per-
ception of the child, containing all the necessary information appropriate 
to the child’s level of development.(22)

Although age is frequently assumed to be the best feasible parameter to 
assess children’s competence to consent, internationally the statutory age 
limits for asking children’s consent to research participation difffer widely. 
Some jurisdictions apply two age limits: the lower age limit varies from 
seven to fĳ ifteen years, the upper age limit is set at seventeen or eighteen 
years.(102) Children younger than the set age limit are considered by defĳini-
tion incompetent to act for themselves, they can express agreement by 
giving assent.(126) Previous studies have shown that age is at best a proxy 

PROEF 3



82 CHILDREN’S COMPETENCE TO CONSENT TO MEDICAL TREATMENT OR RESEARCH 

for developmental capacity(23;131;132) and other key determining factors are 
highlighted. Cognitive development, experience, and dependence on par-
ents and peer influences are the child-specifĳ ic factors we described above. 
Additionally, the impact of the level of complexity and risk of the decision, 
ethnicity and socioeconomic status (SES) are mentioned in literature(4;24) 
to be potential determining factors.

In our present study we examine which are key determining factors for 
children’s competence to give informed consent to clinical research and 
to what extent they contribute.

Patients and Methods

Patient population
The details of the study participants and baseline characteristics are com-
prehensively described elsewhere.(150) Briefly, between January 1, 2012 and 
January 1, 2014 a cohort of 161 pediatric inpatients and outpatients between 
6 and 18 years of age were enrolled, visiting hospitals in Amsterdam, Rot-
terdam and The Hague (the Netherlands). Inclusion criteria were eligibil-
ity for clinical research participation and speaking Dutch. The clinical 
research projects at offfer were ten randomized controlled trials and three 
observational studies at departments of allergology, oncology, pulmonology, 
ophthalmology and gastroenterology. The study protocol was approved 
by the institutional review boards at each site. Prior written consent was 
obtained from participants 12 years or older and all parents.

Methods
Children’s competence was assessed by the MacCAT-CR interview. The 
MacCAT-CR guides clinicians and patients through the process of in-
formation disclosure required for informed consent, combined with an 
assessment of the patient’s capacities, in approximately fĳ ifteen to twenty 
minutes. The Dutch version of MacCAT-CR was modifĳ ied for children by 
using simple language to be understood by children of elementary school 
age, and adding questions on the influence of social relationships.(4) We 
demonstrated that children’s competence to consent to clinical research 
can reliably and validly be assessed by the MacCAT-CR.(150)

A MacCAT-CR competent classifĳ ication was considered present when 
at least two out of three of the experts rated the MacCAT-CR interview 
positive for competence, in other cases patients were classifĳ ied incompe-
tent. Additional patient data were collected, demographic characteristics 
included ethnicity. Number of trials previously participated in and duration 
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of disease were measures used to express disease experience. Disease 
experience was arbitrarily categorized as low (no prior trial participation 
and duration of disease less than one month), moderate (no prior trial 
participation and duration of disease more or equal to one month) or high 
(prior trial experience). The level of education of the highest educated par-
ent served as an indicator of SES, which we categorized: low (no primary 
school, primary school, special primary school, special secondary school); 
middle (preparatory secondary education, secondary vocational education, 
senior general secondary school, preparatory scientifĳ ic education); high 
(college, university). Complexity and risk of the decision was categorized 
into subgroups by consensus between three researchers (LG, IH, PT): low 
(no risk, no blinding), moderate (little risk, placebo and blinding) or high 
(possible risk, serious disease, complex or disagreeable research procedure, 
placebo and blinding). Cognitive capacities were expressed as intelligence 
quotient (IQ) and assessed by the Wechsler Nonverbal Scale of Ability short 
version (WNV). The WNV is a clinical instrument for examining cognitive 
capacities of children and adolescents aged 4 to 21, which is suitable for the 
general population as well as for children with cultural, linguistic, educa-
tional or socio-economic varying backgrounds. The subtests do not invoke 
verbal capacities as instructions are made by pictograms, and the validity 
and reliability of the short version are good. The WNV was administered by 
trained certifĳ ied professionals (special education or psychology graduates) 
under supervision of a senior professional. Scores on the WNV could be 
categorized into three IQ categories: low (under 90), average (90-110) or 
high (110 or higher). Ethnicity was classifĳ ied as Western European, Middle 
East, Surinam/Antillean or other, based on the country of origin of the 
accompanying parent.

Parent(s) were asked if they judged their child competent to give inde-
pendent consent. We classifĳ ied if the child decided to participate in the 
research project at offfer or not, or if he/she had not decided yet.

Data analysis
Multiple logistic regression analysis was used to examine to what extent the 
explanatory variables age, gender, disease experience, SES, complexity and 
risk, intelligence, ethnicity, parental competence judgment and decision 
on trial participation were related with competence. First we examined 
the distribution of these variables in the sample to detect empty cells in 
contingency tables and collapsed categories to avoid empty cells or low 
frequency cells (n < 5) when necessary. Ethnicity classifĳ ications were col-
lapsed into Western European and other ethnicity. All explanatory variables 

PROEF 3



84 CHILDREN’S COMPETENCE TO CONSENT TO MEDICAL TREATMENT OR RESEARCH 

were entered simultaneously into the model to examine which variable 
contributed most to the probability for competence to consent. Since ad-
justed odds ratio for the variables depend on their scale of measurement, 
we used the Wald-statistic as a measure of strength of the association with 
competence.

Calibration of the model was examined using the procedure of Hosmer 
and Lemeshow(129) that test the diffferences between expected model 
probabilities and observed probabilities of competence to consent. A HL-
test p-value > .05 indicates no statistically signifĳ icant diffferences between 
observed and expected frequencies with a competent classifĳ ication and 
thus acceptable model fĳ it. Accuracy of the model was examined by receiver 
operating characteristic curve analysis. The area under the ROC curve 
(AUC) indicates the accuracy of the model; it may range from 50% (chance 
determination) to 100% (perfect determination). AUCs exceeding .70 are 
generally considered adequate.

Results

Baseline characteristics
Characteristics of the study participants were described elsewhere,(133) we 
will give a brief overview: of the 209 eligible children eligible for this study, 
161 were enrolled, mean age 10.6 years (range, 6-18).

Association of variables with competence
The distribution of the variables in contingency tables are demonstrated in 
Table 3. A higher age, higher SES, average IQ, Western ethnicity, a parental 
judgment of competence and a positive decision to participate in research 
were variables positively associated with competence to consent (P<0.05).

Strength of associations
The independent contribution of each characteristic to the probability of 
competence to consent is listed in Table 4. Age and IQ showed highest Wald 
statistics (age 27.7, low IQ 11.2, average IQ 8.5, high IQ 9.2) and were most 
predictive for competence classifĳ ications: higher age and average or high 
IQ were positively associated to competence.

The Hosmer and Lemeshow goodness of fĳ it P-value was P=.81. There 
were small diffferences between expected model probabilities and observed 
probabilities for competence (overall correct > 87%).

PROEF 3



KEY FAC TORS IN CHILDREN’S COMPETENCE TO CONSENT TO CLINICAL RESEARCH 85

Table 3.  Distribution of variables among competent and incompetent children

Total
(N=161)

Competent
(n= 100)

Incompetent
(n= 61)

Odds ratio
(95% CI)

P

Mean age in years 
(SD)

10.6 (2.8) 12.4 (2.4) 8.9 (1.6) - <0.001

Male, N (%) 76 (47) 44 (44) 32 (53) 1.4 (0.74-2.66) -
Disease experience, 
N (%)
 Low*
 Medium
 High

49 (30)
74 (46)
38 (24)

31 (31)
44 (44)
25 (25)

18 (30)
30 (49)
13 (21)

1.00
0.85 (0.41-1.80)
1.12 (0.46-2.71)

-
0.67
0.81

SES, N (%)
 Low*
 Middle
 High 

18 (11)
76 (47)
67 (42)

6 (6)
47 (47)
47 (47)

12 (20)
29 (48)
20 (33)

1.00
3.20 (1.10 – 9.6)
4.70 (1.55-14.3)

-
0.03

0.006
Complexity and 
risk, N (%)
 Low*
 Moderate*
 High

29 (18)
113 (70)
19 (20)

28 (28)
62 (62)
10 (10)

1 (2)
51 (84)
9 (15)

1.00
1.00

0.64 (0.25 -1.68)

-
-

0.37
IQ, N (%)
 Low*
 Average
 High

52 (32)
66 (41)
43 (27)

24 (24)
44 (44)
32 (32)

28 (46)
22 (36)
11 (18)

1.00
2.33 (1.11-4.93)
3.39 (1.41 -8.15)

-
0.03
0.06

Ethnicity, N (%)
  Western 

European*
 Othera

91 (56)
70 (44)

64 (64)
36 (36)

27 (44)
34(56)

1.00
0.45 (0.23-0.86)

-
0.02

Parental compe-
tence judgment
 Incompetent*
 Competent 

34 (21)
125 (79)

7 (7)
92 (93)

27 (45)
33 (55)

1.00
10.8 (4.3-27.0)

-
<0.001

Decision to 
participate
 No
 Yes
 Do not know

62 (39)
64 (40)
34 (21)

34 (34)
48 (48)
18 (18)

28 (47)
16 (27)
16 (27)

1.00
2.5 (1.2-5.3)
0.9 (0.4-2.1)

-
0.02
0.86

*(Combined) reference category, a Other: Middle East (30%), Surinam/Antilles (13%) and “other”(1%)
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Table 4.  Association of variables with competence 

B (SE) Wald Corrected Odds 
Ratio (95% CI)

Age 1.37 (SE) 27.66 3.9 (2.4-6.5)
Gender 0.37 0.38 1.5 (0.4-4.8)
Disease experience
 Low*
 Medium
 High

0
0.62
-0.34

1.73
0.80
0.18

1
1.9 (0.5-7.2)
0.7 (1.4-3.5)

SES
 Low*
 Middle
 High 

0
0.21
0.91

0.98
0.05
0.66

1
1.2 (0.2-8.0)

2.5 (0.3-22.2)
Complexity and risk
 Low*
 Moderate
 High

0
-0.78
-1.10

0.25
0.12
0.23

1
0.5 (<0.01-36.9)
0.3 (<0.01-29.5)

IQ
 Low*
 Average
 High

0
2.45
2.96

11.23
8.54
9.24

1
11.6 (2.2-59.9)

19.3 (2.9-130.4)
Ethnicity
 Western*
 Other

0
-0.56

-
0.60

1
0.57 (0.1-2.3)

Parental competence judgment
 Incompetent*
 Competent 

0
1.38

-
2.72

1
3.96 (0.8-20.3)

Decision to participate
 No*
 Yes
 Do not know

0
1.38
0.52

2.43
2.41
0.49

1
3.99 (0.7-22.9)
1.66 (0.4-7.1)

*Reference category

Accuracy of associated variables
We further examined the predictive value of age and IQ using the area 
under the ROC curve (AUC) as a measure of accuracy: IQ demonstrated 
an AUC of 0.64 (95% CI 0.54-0.71); age 0.90 (95% CI 0.84-0.94); age and IQ 
combined showed an AUC 0.93 (0.90-0.97) (Figure 4). The AUC of the total 
model including al predictive variables was 0.95 (95% CI 0.93-0.98).
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Figure 4.  Predictive value of age and intelligence on competence
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Discussion

Results showed that age is the key determining factor that can predict 
children’s competence to consent with a high accuracy. Higher IQ is not 
predictive on its own, combined with age it adds a little to the predictive 
value. Other potential explanatory variables gender, disease experience, 
SES, complexity and risk of the decision, ethnicity, parental competence 
judgment and decision to participate did not contribute signifĳ icantly to 
children’s competence to consent.

The high accuracy of age as a predictor of children’s competence to 
consent complements to recent fĳ indings on age limits.(150) Earlier work 
showed that competence to consent was unlikely in children younger than 
9.6 years and in those older than 11.2 years, competence was probable.(150) 
These fĳ indings offfer underpinnings for appropriate age limits in policies 
regarding children’s consent.

Cognitive development was described in theoretic literature to play a 
major role in children’s competence.(132) However, in our present study 
cognitive functioning expressed in IQ demonstrated moderate relation 
with competence. As cognitive development is far more extensive than IQ, 
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age might constitute a more accurate parameter for measuring cognitive 
development than IQ. However, high intelligence in young children who are 
generally not accorded the presumption of competence may be a reason to 
doubt incompetence and require individual competence assessment, which 
could be accomplished by using the MacCAT-CR.

Against our expectations, experience with disease and prior trial par-
ticipation did not show to contribute to competence in this study. Although 
some authors describe that children with personal experiences of illness can 
obtain greater insight and understanding than children of comparable age 
without these conditions,(22) others argue that children with chronic medi-
cal disorders or life-threatening diseases might experience more difffĳ iculties 
in adaptation, social integration, treatment adherence, and development 
of autonomy than children without these conditions,(135;136) One possible 
explanation of our fĳ indings is that these efffects outweigh each other.

Complexity and risk of the decision did not demonstrate impact on 
competence classifĳ ication, although most authors agree that decisions 
concerning higher potential risk and more complexity frequently require 
a higher level of competence.(22) To illustrate the variance in complexity 
and risk between research procedures in our study: all oncology studies, 
a study that required anorectal manometry and a study that carried the 
risk of evoking an anaphylactic reaction were classifĳ ied as high; a study 
that compared virtual asthma clinic consults with actual clinic visits in 
children with asthma and a study on use of an e-haler to improve medica-
tion adherence in asthma was classifĳ ied as low; and in the middle category 
were studies with at least use of a placebo. We consider that providing a clear 
explanation of the research procedures might counteract the impact of the 
level of risk and the complexity of the research on children’s competence.

The fĳ inding that SES and ethnicity did not demonstrate associations 
with competence indicates that generalizability of competence studies in 
populations of diffferent ethnicity and SES might be possible.

Judgments of incompetence by parents frequently coincided with the 
MacCAT-CR incompetent classifĳication, however parents’ judgments of com-
petence showed moderate agreement with the MacCAT-CR standard; parents 
judge their children more easily competent. In literature the opposite was 
described: in a sample of 120 young people undergoing orthopedic surgery in 
1993, health professionals recommended much lower mean age for competence 
than parents did (10.3 vs 13.9).(137) Although study populations were diffferent, 
parents’ view on their children’s competence might have shifted over the last 
two decades. Our results show that parents express a high expectation regard-
ing their children’s competence, allotting them more voice and responsibility. 
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Or articulated contrariwise, professional standards might be more precaution-
ary than parents’ judgments in children’s competence assessment.

Limitations
The study design lacked a group of healthy children serving as controls 
volunteering for research participation, because in the Netherlands under 
current law they are not allowed to participate. Including healthy controls 
for competence assessment in a hypothetical trial would not allow for full as-
sessment of capacities including appreciation. Because of this, comparisons 
between groups of diseased children and healthy children was not possible.

Another limitation may be caused by the decision to combine studies into 
low, middle or high classifĳ ications of complexity and risk. Safety regulation 
warrant no more than minimal risk for children in research. However, we 
supposed the decision on research participation to be weightier in more 
seriously diseased children like in oncology so we classifĳ ied those in the 
high category, together with subjectively disagreeable research procedures, 
and with more complicated procedures. Unfortunately levels of risk and 
complexity are not yet well defĳ ined or quantifĳ iable.(14;17) The same 
limitation is valid for combining trial experience and duration of illness. 
Both familiarity with having a chronic disease as well as prior research 
participation are supposed to add to the child’s experience, but levels of 
experience are not well defĳ ined in literature either.

Conclusion, implications and future directives
The demonstrated major role of age determining children’s competence 
to consent to clinical research, together with the previously estimated age 
limits for children’s competence to consent, provide scientifĳ ic underpin-
nings for proposals to modify the regulations regarding children’s consent. 
As age limits for asking children’s consent vary considerably between coun-
tries,(102) possible practical implications of this study’s results need to be 
considered, taking into account the ethical and legal aspects (unpublished 
manuscript, September 2014, IH, PT, GM, MdV, JvG, RJL). The fact that 
parents generally have the authority to raise their children, providing them 
with rights and responsibilities, requires an equable consideration between 
the legal position of the child and that of the parents which need to be 
elaborated (unpublished manuscript, September 2014, IH, PT, GM, MdV, 
JvG, RJL). Future research is needed to examine children’s competence to 
consent in the treatment context.
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