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Abstract

Importance

An objective assessment of children’s competence to consent to research 
participation is currently not possible. Age limits for asking children’s 
consent vary considerably between countries, and, to our knowledge, 
the correlation between competence and children’s age has never been 
systematically investigated.

Objectives

To test a standardized competence assessment instrument for children 
by modifying the MacArthur Competence Assessment Tool for Clinical 
Research (MacCAT-CR), to investigate its reliability and validity, and to 
examine the correlation of its assessment with age and estimate cutofff ages.

Design, Setting, and Participants

This prospective study included children and adolescents aged 6 to 18 years 
in the inpatient and outpatient departments of allergology, gastroenter-
ology, oncology, ophthalmology, and pulmonology from January 1, 2012, 
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through January 1, 2014. Participants were eligible for clinical research 
studies, including observational studies and randomized clinical trials.

Exposures

Competence judgments by experts aware of the 4 relevant criteria—un-
derstanding, appreciation, reasoning, and choice—were used to establish 
the reference standard. The index test was the MacCAT-CR, which used a 
semistructured interview format.

Main Outcomes and Measures

Interrater reliability, validity, and dimensionality of the MacCAT-CR and 
estimated cutofff ages for competence.

Results

Of 209 eligible patients, we included 161 (mean age, 10.6 years; 47.2% 
male). Good reproducibility of MacCAT-CR total and subscale scores was 
observed (intraclass correlation coefffĳ icient range, 0.68-0.92). We con-
fĳ irmed unidimensionality of the MacCAT-CR. By the reference standard, 
we judged 54 children (33.5%) to be incompetent; by the MacCAT-CR, 
61 children (37.9%). Criterion-related validity of MacCAT-CR scores was 
supported by high overall accuracy in correctly classifying children as 
competent against the reference standard (area under the receiver operat-
ing characteristics curve, 0.78). Age was a good predictor of competence 
on the MacCAT-CR (area under the receiver operating characteristics 
curve, 0.90). In children younger than 9.6 years, competence was unlikely 
(sensitivity, 90%); in those older than 11.2 years, competence was probable 
(specifĳ icity, 90%). The optimal cutofff age was 10.4 years (sensitivity, 81%; 
specifĳ icity, 84%).

Conclusions and Relevance

The MacCAT-CR demonstrated strong psychometric properties. In children 
aged 9.6 to 11.2 years, consent may be justifĳ ied when competence can be 
demonstrated in individual cases by the MacCAT-CR. The results contribute 
to a scientifĳ ic underpinning of regulations for clinical research directed 
toward children.
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This prospective study of consent in children determines that competence 
can be demonstrated in individual cases by the MacArthur Competence 
Assessment Tool for Clinical Research in those aged 9.6 to 11.2 years.

Introduction

At present, more than 50% of drugs prescribed to children have not been 
tested in their age group.(125) Prescribers often have no alternative but to 
extrapolate to children the doses of drugs registered for adults. Historically 
the protection of children from research was often translated as simply 
excluding them from trials.(7) Research with this vulnerable population 
involves many unique ethical and legal considerations. Little is known 
about children’s capacities to meaningfully decide on research participa-
tion. To our knowledge, the correlation between competence and age in 
children has never been systematically investigated.

Strictly speaking, competence to consent denotes a legal status, repre-
senting an informed, free, self-determined choice based on understand-
ing and rational reasons.(1) Competence is task and context specifĳ ic.(1) 
Incompetence should, in principle, be determined by a court; however, good 
pragmatic reasons exist to continue the traditional practice of having clini-
cians determine patients’ competence.(2) In clinical practice, competence 
is generally addressed as decision-making capacity.(3) In this article we use 
the terms interchangeably; unless otherwise specifĳ ied, we are referring to 
clinical assessment of capacity.(3)

The reliability of unstructured competence assessments has been poor 
because clinicians may not know which standard to apply. Age standards 
prescribed by law may have too much influence. Clinicians tend to judge 
a child as competent if the child’s decision conforms to their own ideas of 
the child’s best interest.(107;108) Providing clinicians with the generally 
accepted legal standards for competence improves their judgments and 
increases interrater agreement.(2) These legal standards embody the fol-
lowing 4 capacities: to communicate a choice, to understand the relevant 
information, to appreciate the medical consequences of the situation, and 
to reason about treatment choices. Clinicians aware of the relevant criteria 
should be able to assess a patient’s competence.(26)

The fĳirst objective of our study was to develop a standardized competence 
assessment instrument for children in clinical research, including drug 
trials. The MacArthur Competence Assessment Tool for Clinical Research 
(MacCAT-CR)(3) has been evaluated as the best competence assessment 
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instrument for adults. We modifĳ ied the instrument to be more applicable 
for children. First, we assessed the reproducibility and validity of the child 
version of the MacCAT-CR. Second, we examined the dimensionality of the 
instrument. The MacCAT-CR is clearly not designed to provide an overall 
total score or a cutofff score because the instrument is structured according 
to the 4-capacities model of decision making. However, we hypothesized 
that when the scores on the 4 domains unexpectedly constitute a single trait 
or continuum of competence, estimation of cutofff scores above which com-
petence is likely should be possible. This hypothesis may further objectify 
decisions regarding a child’s competence based on the modifĳied instrument.

The international statutory age limits for deeming a child legally compe-
tent to give informed consent in clinical research vary widely, just as they 
vary within the United States and Europe.(102) Legal interpretations at a 
local level may present an age limit below which children are considered 
by defĳ inition to be incompetent to act for themselves and may express 
their agreement as assent.(126) Lower age limits vary from 7 to 18 years.
(102;126) Some jurisdictions present 2 age limits, and for children and 
adolescents between these limits, consent is required from the children 
and parents, provided the children are competent to decide. An upper 
age limit presenting an age above which adolescents are deemed adult in 
medical decision making varies from 15 to 18 years.(102;126) To deal with 
discrepancies between jurisdictions, we studied the capacities of children 
and adolescents (hereinafter referred to as children) for consent regardless 
of their age and legal status. A fĳ inal objective was to provide empirical 
evidence regarding the age cutofffs for presuming competence to consent 
in children.

Methods

Patient Population

From January 1, 2012, through January 1, 2014, we enrolled a cohort of 161 
pediatric inpatients and outpatients eligible for clinical research from 
hospitals in Amsterdam, Rotterdam, and the Hague, the Netherlands 
(participating institutions are listed in Table1). The inclusion criterion was 
age 6 to 18 years. We included children who decided to participate in the 
clinical research and children who refused. The only exclusion criterion was 
not speaking Dutch. The research design and methods have been described 
comprehensively elsewhere by Hein and colleagues.(4)
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The study procedures were judged by the institutional review boards of 
the participating institutions, and all approved. Prior written consent was 
obtained from participants 12 years or older and all parents.

Competence Assessment

As the index test for competence assessment, we used the semistructured 
interview format MacCAT-CR developed by Appelbaum and Grisso in 2001.
(3) The MacCAT-CR measures the following 4 aspects of decision-making 
capacities that reflect the standards for competence in most jurisdictions: (1) 
understanding the disclosed information about the nature and procedures of 
the research; (2) reasoning in the process of deciding about participation, with 
a focus on abilities to compare alternatives in the light of their consequences; 
(3) appreciation of the efffects of research participation on the patient’s own 
situation; and (4) expressing a choice about participation.5 The MacCAT-CR 
combines information disclosure with competence assessment in approxi-
mately 15 minutes. It provides subscale scores but does not offfer a total score 
or a cutofff. The ratings provide the clinician with a structured overview.

Of a variety of operational translations of the concept of competence 
into assessment instruments, the MacCAT-CR receives the most empirical 
support.(32) Studies in populations with dementia, mental disabilities, and 
psychiatric disorders show initial indications of validity(35) and a high 
degree of reliability.(80) The Dutch version of MacCAT-CR was modifĳ ied 
for children with the approval of Paul S. Appelbaum, MD.(4) Modifĳ ication 
included the use of simple language to be understood by elementary school–
aged children and added questions on the influence of social relationships 
(ie, in the reasoning domain, “How do you think your parents will feel 
about you participating or not participating? And how do you think your 
friends will feel about it?” has been added)(4) (proprietary issues preclude 
publication of the version used). Face validity and feasibility were confĳirmed 
in a pilot study including 10 children aged 6 to 18 years (I.M.H., P.W.T., R.L., 
and R.J.L.L.; unpublished data, December 2011). We used competence judg-
ments by clinicians aware of the relevant criteria to establish the reference 
standard, as is generally accepted best practice.(26)

Procedure

Children and parents were informed about the clinical research in the 
conversation with the clinical researcher (including M.A.B. and C.M.Z.), 
who asked for informed consent. This conversation was videotaped and 

PROEF 3



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

served as the basis for establishing the reference standard (see below). 
Within 2 weeks, an interviewer from a panel of experts (listed at the end 
of the article) administered a MacCAT-CR interview to the child. This 
interview was also videotaped and rated afterwards.

The panel of 14 experts (including I.M.H., P.W.T., M.A.B., C.M.Z., and 
R.J.L.L.) consisted of trained pediatricians, child psychiatrists, child psy-
chologists, research nurses, a medical ethicist, and a jurist. The 3-hour 
training included instructions on competence judgment by the 4 relevant 
criteria and joint practicing through 3 videos of the conventional informed 
consent conversation together with instruction on rating the MacCAT-CR 
and joint rating of 2 videos of MacCAT-CR interviews. In addition, the expert 
panel practiced by judging 3 videos that were removed from the analysis to 
exclude bias through a learning efffect.

Each member of the panel independently rated a number of conventional 
informed consent conversation videos and a number of MacCAT-CR interview 
videos that were presented in random order and reciprocally blinded. For es-
tablishing the reference standard, each video from the conventional informed 
consent conversation was rated by 2 diffferent experts. Each MacCAT-CR 
interview video was rated by 3 diffferent experts to assess the reproduc-
ibility. For all videos, the experts gave their judgment consisting of 1 of the 
following 4 categories: very likely competent, probably competent, probably 
incompetent, and very likely incompetent. We considered competence to be 
present when an expert gave a judgment of very likely or probably competent.

Sample Size Requirements

No general agreement exists about estimating a suitable sample size for the 
psychometric evaluation of multiple-item scales. Simulation studies for the 
related techniques of regression analysis indicate that a minimum of 10 to 15 
observations per variable (item) are needed to obtain stable estimates.(127) The 
13 items of the MacCAT-CR therefore would require 130 to 190 observations. 
Judging from previous studies on MacCAT scales in adults with compromised 
decisional capacities,(4;81-83) our proposed sample size of 160 is justifĳiable.(4)

Statistical Analysis

Reproducibility of MacCAT-CR Item and Domain Scores
Reproducibility of the MacCAT-CR item scores for the sets of 3 raters was 
evaluated using weighted κ coefffĳ icients. Because 3 diffferent raters scored 
the MacCAT-CR and because calculation of a weighed κ statistic for more 
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than 2 raters is not possible, the multirater-weighted κ value for each 
item was calculated using intraclass correlations.19 Reproducibility of the 
MacCAT-CR domain scores was also evaluated using intraclass correlations 
(model 1, single measures).

Dimensionality of the MacCAT-CR
We examined dimensionality by using internal consistency analysis on the 
mean scores of the 3 raters. We examined the item-rest correlations, also 
known as corrected item-total correlation, which refers to the correlation 
between the item score and the total sum of the remaining items, excluding 
the item. Item-rest correlations less than 0.30 indicate that the item does not 
sufffĳiciently contribute to the reliability of the scale and may be discarded. If 
a positive relation could be demonstrated for all items on the subscale and 
total scale levels, factor analysis (principal components) with eigenvalues 
greater than 1 criterion and visual inspection of the scree plot were used to 
further examine dimensionality of the MacCAT-CR. Subsequently, we used 
item response theory methods, a specifĳ ic extension of the Rasch measure-
ment model,(124) to confĳirm scale unidimensionality. Conditional maxi-
mum likelihood estimation methods were used to estimate the item and 
person (MacCAT-CR competence ability level) variables. Fit of the data to 
the unidimensional extended Rasch model was tested using item-oriented 
fĳ it statistics (S tests)20 that examine observed and expected numbers with a 
given item score conditional on competence ability level as measured with 
the MacCAT-CR. Overall fĳ it of all item scores to the unidimensional model 
was tested with the R1c statistic.(124) For all fĳ it statistics, P > .05 indicates 
fĳ it to the unidimensional measurement model.

Rasch analysis was performed on the pooled MacCAT-CR scores using all 
interrater MacCAT-CR scores and on the scores of children who responded 
to all the MacCAT-CR items (excluding children with missing scores on 
≥1 item) because the method requires a large number of observations, 
preferably more than 300. Because we used conditional maximum l ikeli-
hood estimation methods, dependence between scores is not an issue; the 
method makes no assumptions on how the sample was selected or on the 
distribution of abilities in the sample.(128)

Accuracy of the MacCAT-CR and Estimation of the Cutofff for Competence
The overall accuracy of the MacCAT-CR total score (in case of unidimensional-
ity) in classifying competence against the reference standard was quantifĳied 
using receiver operator characteristics curve analysis. The area under the 
receiver operating characteristic curve (AUC) served as the validity coefffĳicient; 
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AUCs exceeding 0.70 are generally considered adequate. The optimal MacCAT-
CR cutofff score and the accompanying sensitivity and specifĳicity rates were 
determined using the Youden method, representing the score corresponding 
to the fewest false-positive and false-negative classifĳications.(129) For a few 
trials in which some MacCAT-CR items were not applicable (ie, when no 
placebo was used in the trial), we computed adjusted scores, calculated as the 
obtained score divided by the fraction of items completed, for the analysis.

Estimation of Cutofff Ages
The validity of the current statutory cutofff ages was tested by the same method. 
In this estimation, we used age as the predictor of competence to consent.

Results

Baseline Characteristics

Of the 209 children eligible for this study, 48 were excluded or were unavail-
able to participate for various reasons (Figure 3). Baseline characteristics of 
the 161 participants who entered analysis are listed in Table 1. Mean age was 
11 (median, 10.0 [range, 6-17]; SD, 2.8; 25th to 75th percentiles, 9-12) years. 
Of the 6 children unable to complete the whole interview, 4 were 6 and 2 
were 7 years of age. In the age range of 8 to 18 years, feasibility was very 
high. The interval between the reference test and MacCAT-CR exceeded 2 
(maximum, 6) weeks on 9 occasions.

Figure 3. 

209 Eligible patients

174 Administered the
  reference test

161 Administered the
  MacCAT-CR

13 Unavailable
 3  Could not participate
 2  Lost to follow-up
 8 Failure of video storage

35 Excluded
 29 Chose not to participate
   2  Had no time to complete
    forms
  2 Failure of video storage
  2 Had medical reasons
    (too ill, under anesthesia)
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Table 1.  Baseline Characteristics of Study Participants

Characteristic Participant Data
(n = 161)a

Age, Mean 
(Range), y

Male sex 76 (47.2) 11 (6-17)
Research project
 Department of Allergology, 1 RCT 3 (1.9) 8 (6-11)
  Department of Gastroenterology, 1 RCT 

and 3 observational studies
29 (18.0) 14 (10-17)

 Department of Oncology, 4 RCTs 10 (6.2) 10 (6-16)
 Department of Ophthalmology, 2 RCTs 113 (70.2) 10 (6-17)
  Department of Pulmonology, 2 RCTs 

Hospitalb

6 (3.7) 8 (6-10)

 Academic Medical Center, Amsterdam 31 (19.3)
 Erasmus Medical Center, Rotterdam 6 (3.7)
 Havenziekenhuis, Rotterdam 6 (3.7)
 VU University Medical Center, Amsterdam 5 (3.1)
 Westeinde Hospital, the Hague 113 (70.2)
Trial participationc

 Yes 64 (40.0) 11 (6-17)
 No 62 (38.8) 10 (6-17)
 Unknown 34 (21.3) 10 (6-17)
Duration of illness, mean (SD), mo 30.51 (39.05)
Trial experiencec

 Yes 38 (23.8) 11 (6-17)
 No 122 (73.3) 11 (6-17)
Educational level of participantd

 Elementary 117 (72.7) NA
 Middle 41 (25.5) NA
 High 3 (1.9) NA
Highest educational level of parent(s)c,d

 Elementary 17 (10.6) NA
 Middle 76 (47.5) NA
 High 67 (41.9) NA
Ethnicity
 Western Europe 91 (56.5) NA
 Middle East 48 (29.8) NA
 Surinam/Antillean 20 (12.4) NA
 Other 2 (1.2) NA

Abbreviations: NA, not applicable; RCT, randomized clinical trial.
aUnless otherwise indicated, data are expressed as number (percentage) of patients. Percentages 
have been rounded and may not total 100.
bAll hospitals were located in the Netherlands.
cData were missing for 1 participant.
dElementary includes no primary school, primary school, special primary school, and special 
secondary school. Middle includes preparatory secondary vocational education, secondary 
vocational education, senior general secondary school, and preparatory scientifi c education. High 
includes college and university.
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Reproducibility of MacCAT-CR Item and Domain Scores

Reproducibility of the MacCAT-CR item scores for the sets of 3 raters, ex-
pressed in weighted κ values, are listed in Table 2. The intraclass correlation 
coefffĳ icient for the MacCAT-CR total score was 0.91; for the Understand-
ing subscale, 0.92; for the Appreciation subscale, 0.84; for the Reasoning 
subscale, 0.68; and for the Choice subscale, 0.80. Weighted κ values for 
individual items ranged from 0.52 (item 11) to 0.82 (item 7).

Table 2.  Reproducibility and Internal Consistency of MacCAT-CR Item and Domain 

Scores

Domain, Item 
No.

Weighted 
κ Value 
(95% CI)

Subscale ICC 
Coeffi  cient (95% CI) 

[α Value]

Item-Rest Correlationa

Domain Score Total Score

Understanding
 1 0.61 (0.53-0.69)

0.92 (0.90-0.94) [0.82]

0.70 0.66
 2 0.78 (0.72-0.83) 0.65 0.61
 3 0.63 (0.55-0.70) 0.75 0.75
 4 0.74 (0.67-0.79) 0.74 0.84
 5 0.80 (0.75-0.85) 0.66 0.71
Appreciation
 6 0.57 (0.48-0.66)

0.84 (0.79-0.87) [0.73]
0.59 0.61

 7 0.82 (0.77-0.86) 0.54 0.64
 8 0.81 (0.75-0.85) 0.53 0.75
Reasoning
 9 0.72 (0.65-0.78)

0.68 (0.61-0.74) [0.80]

0.80 0.77
 10 0.69 (0.62-0.75) 0.68 0.63
 11 0.52 (0.43-0.61) 0.48 0.55
 12 0.72 (0.65-0.77) 0.51 0.65
Choiceb

 13 0.80 (0.75-0.84) NA NA 0.47

Abbreviations: ICC, intraclass correlation coeffi  cient; MacCAT-CR, MacArthur Competence 
Assessment Tool for Clinical Research; NA, not available.
aIndicates the correlation between the item score and the total sum of the remaining items, 
excluding the item. Item-rest correlations of less than 0.30 indicate that the item does not 
suffi  ciently contribute to the reliability of the scale and may be discarded.
bNo subscale ICC or α value could be calculated because this domain has only 1 item.

Dimensionality of the MacCAT-CR

The Cronbach α for the total MacCAT-CR scale considering all 13 items was 
0.89. Item-rest total score correlations ranged from 0.47 to 0.84 (median, 
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0.65) (Table 2). The Cronbach α values for the subscales (Understanding, 
0.82; Appreciation, 0.73; and Reasoning, 0.80) indicated good internal 
consistency.

Factor analysis showed that 1 component had an eigenvalue greater than 
1, namely 6.8, explaining 53% of the total score variation. Factor loadings 
ranged from 0.54 to 0.89. The remaining 12 factors each explained 1% to 
7% of the total variation. Subsequent Rasch analysis on the 21 individual 
MacCAT-CR question scores (n = 384) confĳirmed unidimensionality (R1c 
goodness of fĳ it χ260, 60.7; P = .45).

Overall Accuracy of Unidimensional MacCAT-CR

By the reference standard, 54 children (33.5%) were judged incompetent; 
by the MacCAT-CR, 61 children (37.9%). Because unidimensionality of the 
MacCAT-CR was supported, we determined the overall accuracy of the 
MacCAT-CR total score in classifying competence against the reference 
standard as 0.78. The optimal cutofff for the MacCAT-CR total score above 
which competence is likely was 35 points. Accompanying sensitivity was 
63%; specifĳ icity, 85%; positive predictive value, 79%; and negative predic-
tive value, 72%.

Age Cutofffs

Age was a good predictor of competence on the reference standard (AUC, 
0.84) and on the MacCAT-CR (AUC, 0.90). The cutofff age with 90% sensitivity 
was 9.0 years for the reference standard and 9.6 years for the MacCAT-CR. 
The cutofff age with 90% specifĳ icity was 11.5 years for the reference standard 
and 11.2 years for the MacCAT-CR. The optimal cutofff age with the fewest 
false-positive and false-negative classifĳ ications on the MacCAT-CR was 10.4 
years (sensitivity, 81%; specifĳ icity, 84%).

Discussion

We have confĳirmed the accuracy of the MacCAT-CR for assessing children’s 
competence to consent. Results of this study in children aged 6 to 18 years 
provide evidence of reliability (reproducibility) and validity.

In children, our results suggest that MacCAT-CR scores on the 4 domains 
constitute a single trait or continuum of competence. This fĳ inding allows 
for estimating a cutofff score on the MacCAT-CR above which competence 
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in children is likely. The demonstrated unidimensionality of the MacCAT-
CR in children does not align with the adult literature stating that scores 
on subscales need to be weighted independently and that failure on one 
domain could translate into a judgment of incompetence.(3;80)

Competence assessed by the MacCAT-CR strongly correlates with age, 
with an overall accuracy of 0.90. The MacCAT-CR demonstrated 90% 
sensitivity for competence classifĳ ication before 9.6 years and 90% speci-
fĳ icity after 11.2 years. The range from 9.6 to 11.2 years of age constituted a 
changeover. This fĳ inding aligns with those of previous research to suggest 
that clinical competence to consent to medical interventions can be present 
in children younger than 12 years.(23;106) However, the age categories result-
ing from our study do not coincide with age limits in many jurisdictions. 
Applying a format that uses the 3 age categories developed by Grisso and 
Vierling(12) to our results would imply that asking for consent from children 
younger than 9.6 years might not be justifĳ ied. Assuming that children 
older than 11.2 years cannot provide competent consent appears to have no 
ground. Children aged 9.6 to 11.2 years appear to be in a transition period; 
they develop important capacities but their maturity is not pervasive. In 
children around these ages, consent may be justifĳ ied when competence 
can be demonstrated in individual cases.(12) A tailored informed consent 
process and competence assessment by the MacCAT-CR can support these 
children in decision making; at the same time, the process could preempt 
the pitfall of imposing complex research decisions on children who are not 
able to make them. Generalizability of the study results is credible because 
the study population was heterogeneous.

This study has specifĳ ic limitations. An assessment instrument is not 
meant to replace clinical judgment but to complement its accuracy. The 
expert judgment based on the videos might have been biased by the lack 
of all the required information in the unstructured conversations.

In light of the heterogeneity of the sample, interpretation of the data is 
subject to insufffĳ iciencies. Participants were enrolled in any type of clinical 
research, with expected diffferences in the complexity of the studies. This 
diffference could render age limits resulting from our study less applicable to 
special patient groups. Further reporting on complexity, intelligence, prior 
trial experience, duration of illness, and other variables is under preparation 
(I.M.H., P.W.T., R.L., J.B.v.G., R.J.L.L., unpublished data, June 2014).

Duration between the reference and index tests exceeded the 48 hours 
planned originally for practical reasons. However, because the MacCAT-CR 
includes information disclosure, recall of information would not have been 
a problem.
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Conclusions

Our modifĳ ied version of the MacCAT-CR demonstrated accuracy in as-
sessing children’s competence to consent; psychometric properties in 
children aged 6 to 18 years were strong. Results indicate a strong correlation 
of competence with age. In children younger than 9.6 years, competence 
is unlikely; in children older than 11.2 years, competence is probable. In 
children aged 9.6 to 11.2 years, consent may be justifĳ ied when competence 
can be demonstrated in individual cases, and we suggest competence assess-
ment by the MacCAT-CR for these children. The results provide objective 
starting points for policymakers and contribute to a scientifĳic underpinning 
of parliamentary proposals to modify the regulations for clinical research 
in children.

Directions for future research include investigating children’s compe-
tence in diffferent types of medical research situations and correlations of 
competence with other variables. More research on children’s competence 
in special research populations (ie, child and adolescent psychiatric and 
mentally disabled populations) is recommended. For treatment settings, we 
recommend research with the MacArthur Competence Assessment Tool 
for Treatment modifĳ ied for children.(134)
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