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Data Request form YOUth (version 3.0, September 10, 2019) 
 
Introduction 
The information you provide here will be used by the YOUth Data Management Committee to 
evaluate your data request. Details on this evaluation procedure can be found in the Data Access 
Protocol.  
 
Moreover, your data request will be stored in an online repository available to all researchers who 
submit or have submitted a data request. The aim of this repository is to provide a searchable 
overview of past, current, and pending data requests. By default, we will publish the following 
information from your request on our researcher’s website: 

- After submission of a data request: the names and institutions of the contact person and 
participating researchers (Section 1) and the research context (Section 2). 

- After approval of a data request: the complete request (Section 1-5).  
Exception: If you believe that publishing the complete request could do harm (e.g. when you 
propose to use a novel analysis technique) you can object to publishing the complete 
request. This should be indicated on the data request form with a rationale (Section 5). The 
YOUth Data Management Committee will review your matter and advise the YOUth 
Executive Board whether or not to publish the complete request. If you do not agree with 
the YOUth Data Management Committee about publishing the complete request, you have 
the possibility to withdraw your data request. 

 
Section 1: Researchers 
In this section, please provide information about the researchers involved with this data request.  

- Name, affiliation and contact information of the contact person 
- Name and details of participating researchers (e.g. intended co-authors) 
- Name and details of the contact person within YOUth 

 
1. Contact person for the proposed study: 

Name: Marieke Albers  
Institution: UMC Utrecht 
Department: Clinical Genetics 
Address: Huispostnummer KC04.084.02  

Postbus 85090 
3508 AB  UTRECHT 
The Netherlands 

Email: m.e.w.albers@umcutrecht.nl 
Phone: +31 88 75 693 65 

+ for other participating researchers 
 

Contact person in YOUth Data Management Committee: 
Name: Dr. Jacobine Buizer-Voskamp 
Institution: University of Utrecht 
Department: YOUth onderzoek / ChildResearchCenter 
Email: J.E.Buizer-Voskamp@uu.nl 
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Section 2: Research context 
In this section, please briefly describe the context for your research plans. This section should 
logically introduce the next section (hypotheses). As mentioned, please note that this section will be 
made publicly available on our researcher’s website after submission of your request. 
Please provide: 
- The title of your research plan 
- A very brief background for the topic of your research plan 
- The rationale for and relevance of your specific research plan 
- The specific research question(s) or aim(s) of your research (Please also provide a brief 

specification) 
- A short description of the data you request 

References can be added at the end of this section (optional). 
 

Background of the topic of your research plan, rationale, relevance (max. 500 words) 
The frontal lobe plays a key role in human behavior as it is involved in many functions, like 
planning, decision-making, inhibition, attention, memory, emotion and motivation.1–3 
Malformations of the frontal lobe lead to disorders in behavior and changes in personality.4–7 
Furthermore, structural Magnetic Resonance Imaging (MRI) studies have shown that Attention 
Deficit Hyperactivity Disorder (ADHD) is associated with a decreased frontal lobe volume and 
reduced frontal cortical thickness 8–10, and that Autism Spectrum Disorders (ASD) are associated 
with enlarged frontal lobes and cortex.11–13 
The prenatal period is an important time for the development of the brain.14 Prenatal influences, 
such as disease, malnutrition, and maternal lifestyle, have great impact on how the brain develops 
which could have consequences for the child’s later life.15–17 To determine whether prenatal 
development of the frontal lobe mediates in the association between prenatal environment and 
behavioral outcomes in later life, we need tools to measure the frontal lobe during pregnancy. 
Most studies until now, however, have used crude measurements like birth weight or head 
circumference at birth as proxy for intrauterine (brain) development.16,18–21 
 Three dimensional (3D) ultrasonography is a more suitable method to study prenatal brain 
development since it is non-invasive, safe, and enables visualization of the fetal brain during 
pregnancy.22–25 In addition, it is very suitable for use in large numbers of participants. In a previous 
study we showed that it is possible to measure the volume of brain structures in 3D-ultrasound 
images with the Virtual Organ Computer-aided Analysis (VOCAL) technique.26  
We now strive to measure the volume of the frontal lobe in 3D-ultrasound images, since we are 
ultimately interested in discovering the impact of prenatal brain development on childhood and 
adult behavior and think that the frontal lobe could play a major part herein. We determined the 
boundaries of the frontal lobe and devised a method to delineate this structure enabling 
measurement of the volume with the VOCAL technique in 3D-ultrasound images. In this study we 
will describe this new method for frontal lobe volume measurement and determine the 
reproducibility by examining the intra- and interobserver agreement. Furthermore, we will 
construct normal growth patterns of the frontal lobe during pregnancy. 
 
Word count: 361 

 
 
 
 

Title of the study 
Reproducibility of a new method for fetal frontal lobe volume measurement in three-dimensional 
ultrasound images using VOCAL. 
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The specific research question(s) or aim(s) of your research 
The aims of this study are: 
1) To determine the intra- and interobserver agreement for a new method for measurement of 
fetal frontal lobe volume in 3D ultrasound images with the VOCAL technique? 
2) To construct normal growth patterns of fetal frontal lobe volume 

 
Summary of the data requested for your project: Please indicate which data you request to 
answer your research question. 
This project was accepted by the datamanagement committee in December 2018. The data that 
was requested then has been analyzed and written down in a paper (“Reproducibility of a new 
approach for fetal frontal lobe volume measurement in three-dimensional ultrasound images”). In 
January 2019 the datamanagement committee gave their consent for publication. The paper was 
submitted to “Brain and Behavior” and after revision, the reviewer requests additional 
information on perinatal and neonatal outcomes in the baseline table. Thus, we would like to 
make a request for this additional data to be added to the data of the original request.  

 
References (optional) 
1.  Elliott R. Executive functions and their disorders. Br Med Bull. 2003;65:49-59. 

http://www.ncbi.nlm.nih.gov/pubmed/12697616. Accessed November 19, 2018. 

2.  Kane MJ, Engle RW. The role of prefrontal cortex in working-memory capacity, executive attention, and general 
fluid intelligence: an individual-differences perspective. Psychon Bull Rev. 2002;9(4):637-671. 
http://www.ncbi.nlm.nih.gov/pubmed/12613671. Accessed November 19, 2018. 

3.  Powell KB, Voeller KKS. Prefrontal Executive Function Syndromes in Children. J Child Neurol. 2004;19(10):785-
797. doi:10.1177/08830738040190100801 

4.  Chow TW. Personality in frontal lobe disorders. Curr Psychiatry Rep. 2000;2(5):446-451. 
http://www.ncbi.nlm.nih.gov/pubmed/11122995. Accessed November 19, 2018. 

5.  Stuss DT, Gow CA, Hetherington CR. “No Longer Gage”: Frontal Lobe Dysfunction and Emotional Changes. J 
Consult Clin Psychol. 1992;60(3):349-359. doi:10.1037/0022-006X.60.3.349 

6.  Helmstaedter C. Behavioral Aspects of Frontal Lobe Epilepsy. Epilepsy Behav. 2001;2(5):384-395. 
doi:10.1006/ebeh.2001.0259 

7.  Eslinger PJ, Flaherty-Craig C V., Benton AL. Developmental outcomes after early prefrontal cortex damage. 
Brain Cogn. 2004;55(1):84-103. doi:10.1016/S0278-2626(03)00281-1 

8.  Mostofsky SH, Cooper KL, Kates WR, Denckla MB, Kaufmann WE. Smaller prefrontal and premotor volumes in 
boys with attention-deficit/hyperactivity disorder. Biol Psychiatry. 2002;52(8):785-794. 
http://www.ncbi.nlm.nih.gov/pubmed/12372650. Accessed December 3, 2018. 

9.  Ambrosino S, de Zeeuw P, Wierenga LM, van Dijk S, Durston S. What can Cortical Development in Attention-
Deficit/Hyperactivity Disorder Teach us About the Early Developmental Mechanisms Involved? Cereb Cortex. 
2017;27(9):4624-4634. doi:10.1093/cercor/bhx182 

10.  Hoekzema E, Carmona S, Ramos-Quiroga JA, et al. Laminar Thickness Alterations in the Fronto-Parietal Cortical 
Mantle of Patients with Attention-Deficit/Hyperactivity Disorder. Draganski B, ed. PLoS One. 
2012;7(12):e48286. doi:10.1371/journal.pone.0048286 

11.  Carper RA, Courchesne E. Localized enlargement of the frontal cortex in early autism. Biol Psychiatry. 
2005;57(2):126-133. doi:10.1016/j.biopsych.2004.11.005 

12.  Brun CC, Nicolson R, Leporé N, et al. Mapping brain abnormalities in boys with autism. Hum Brain Mapp. 
2009;30(12):3887-3900. doi:10.1002/hbm.20814 

13.  Liu J, Yao L, Zhang W, et al. Gray matter abnormalities in pediatric autism spectrum disorder: a meta-analysis 
with signed differential mapping. Eur Child Adolesc Psychiatry. 2017;26(8):933-945. doi:10.1007/s00787-017-
0964-4 

14.  Andersen SL. Trajectories of brain development: point of vulnerability or window of opportunity? Neurosci 
Biobehav Rev. 2003;27(1-2):3-18. doi:10.1016/S0149-7634(03)00005-8 

15.  Rice D, Barone S. Critical periods of vulnerability for the developing nervous system: evidence from humans 



Data request form YOUth v3.0  2019.09.10 

 4 

Section 3: Hypotheses 
In this section, please provide your research hypotheses. For each hypothesis: 

- Be as specific as possible 
- Provide the anticipated outcomes for accepting and/or rejecting a hypothesis (or explain 

why this does not apply to your project, e.g. when using Bayesian statistics) 
Exception: if you plan a hypotheses-free project, please use this section to explain why you don’t 
formulate specific hypotheses. 

 
Section 4: Methods 
In this section, you should make clear how the hypotheses are tested. Be as specific as possible.  
Please describe: 

- The study design and study population (Which data do you require from which subjects?) 
- The general processing steps (to prepare the data for analysis) 
- The analysis steps (How are the data analysed to address the hypotheses? If possible, link 

each description to a specific hypothesis) 

and animal models. Environ Health Perspect. 2000;108(suppl 3):511-533. doi:10.1289/ehp.00108s3511 

16.  Schlotz W, Phillips DIW. Fetal origins of mental health: Evidence and mechanisms. Brain Behav Immun. 
2009;23(7):905-916. doi:10.1016/j.bbi.2009.02.001 

17.  O’Donnell KJ, Meaney MJ. Fetal Origins of Mental Health: The Developmental Origins of Health and Disease 
Hypothesis. Am J Psychiatry. 2017;174(4):319-328. doi:10.1176/appi.ajp.2016.16020138 

18.  Gillman MW. Epidemiological challenges in studying the fetal origins of adult chronic disease. Int J Epidemiol. 
2002;31(2):294-299. doi:10.1093/intjepid/31.2.294 

19.  Shenkin SD, Starr JM, Deary IJ. Birth Weight and Cognitive Ability in Childhood: A Systematic Review. Psychol 
Bull. 2004;130(6):989-1013. doi:10.1037/0033-2909.130.6.989 

20.  Lahti J, Räikkönen K, Kajantie E, et al. Small body size at birth and behavioural symptoms of ADHD in children 
aged five to six years. J Child Psychol Psychiatry. 2006;47(11):1167-1174. doi:10.1111/j.1469-
7610.2006.01661.x 

21.  Gale CR, O’Callaghan FJ, Bredow M, Martyn CN. The Influence of Head Growth in Fetal Life, Infancy, and 
Childhood on Intelligence at the Ages of 4 and 8 Years. Pediatrics. 2006;118(4):1486-1492. 
doi:10.1542/peds.2005-2629 

22.  Pilu G, Ghi T, Carletti A, Segata M, Perolo A, Rizzo N. Three-dimensional ultrasound examination of the fetal 
central nervous system. Ultrasound Obstet Gynecol. 2007;30(2):233-245. doi:10.1002/uog.4072 

23.  Correa FF, Lara C, Bellver J, Remohí J, Pellicer A, Serra V. Examination of the fetal brain by transabdominal 
three-dimensional ultrasound: Potential for routine neurosonographic studies. Ultrasound Obstet Gynecol. 
2006;27(5):503-508. doi:10.1002/uog.2750 

24.  Tonni G, Martins WP, Guimarães Filho H, Araujo Júnior E. Role of 3-D Ultrasound in Clinical Obstetric Practice: 
Evolution Over 20 Years. Ultrasound Med Biol. 2015;41(5):1180-1211. doi:10.1016/j.ultrasmedbio.2014.12.009 

25.  Salman MM, Twining P, Mousa H, et al. Evaluation of offline analysis of archived three-dimensional volume 
datasets in the diagnosis of fetal brain abnormalities. Ultrasound Obstet Gynecol. 2011;38(2):165-169. 
doi:10.1002/uog.8921 

26.  Albers MEWA, Buisman ETIA, Kahn RS, Franx A, Onland-Moret NC, de Heus R. Intra- and interobserver 
agreement for fetal cerebral measurements in 3D-ultrasonography. Hum Brain Mapp. 2018;39(8):3277-3284. 
doi:10.1002/hbm.24076 

 

Hypotheses 
We hypothesize that our new method for measurement of fetal frontal lobe volume in 3D 
ultrasound images with the VOCAL technique will be reproducible.  
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- Any additional aspects that need to be described to clarify the methodological approach 
(optional) 

Study design, study population and sample size (e.g. cross-sectional or longitudinal; entire 
population or a subset; substantiate your choices) 
Study Design 
1) For the first aim of our study, we will perform a cross-sectional study. Two observers will measure 
the volume of the fetal frontal lobe in the same ultrasound images (and one observer will do this 
twice). These measurements will be compared to determine intra- and interobserver agreement.  
2) The second research question will be addressed with a longitudinal approach. We will use the 
measured frontal lobe volumes at 20- and 30 weeks gestational age to construct fetal lobe growth 
patterns. 
 
Study population and sample size 
For this study we will include 3D-ultrasound data that is collected within the YOUth-study. YOUth 
is a prospective observational cohort study in the Netherlands, which aims to investigate 
neurocognitive and behavioural development in children from pregnancy onwards until 
childhood. Recruitment started in July 2015, and is still ongoing. Pregnant women are informed 
about the cohort in hospitals and midwifery practices in Utrecht and surrounding areas, and are 
included in the study around 20 weeks gestational age after providing informed consent. Only 
women who do not wish to be informed on unexpected findings and women who do not 
understand the Dutch language were excluded from participation. The study was approved by the 
Medical Research Ethics Committee of the UMC Utrecht. At the first visit, around 20 weeks of 
gestation, participants undergo a 3D-ultrasound examination and they are asked to fill out online 
questionnaires. Around 30 weeks of pregnancy the participants return for the second visit in 
which another 3D-ultrasound examination is performed. The participants will also return for more 
visits after birth to evaluate the child’s development. 
The estimated needed sample size to determine intra- and interobserver agreement is 63, based 
on α = 0.05, β = 0.20, ρ0 = 0.5, and ρ1 = 0.7.27 We have decided to include the ultrasound data of 
the first 80 YOUth participants for the reproducibility study, anticipating that not all acquired 3D-
volumes will be of enough quality for the measurement of fetal frontal lobe volume.  
It is not possible to perform a sample size calculation for the second aim of our study (i.e. 
constructing a growth pattern of fetal frontal lobe volume). Therefore, we will include all data that 
was available in September 2018. By that time fetal frontal lobe volume was measured in the 
ultrasound images of 150 participants at both visits. 
 

 

General processing steps to prepare the data for analysis 
Ultrasound imaging 
Each participant underwent two transabdominal ultrasound examinations, once between 19 and 
24 weeks of gestation and once between 28 and 33 weeks of gestation. At each visit, six three-
dimensional sweeps of the fetal brain were acquired: two in the axial (transthalamic and 
transcerebellar), two in the coronal (transthalamic and transcerebellar), and two in the sagittal 
(midsagittal and parasagittal) plane. The sweeps were made by ten experienced sonographers with 
a Voluson E10 (GE Healthcare, Zipf, Austria) ultrasound machine at the maximum quality of 
acquisition, using a 2-6 MHz convex probe (RM6C). The angle of the sweeps was set at 65°, allowing 
for the recording of the complete fetal head. The sweeps of one participant at each visit were 
combined in a data file and stored for later offline analysis. 
 
 
Offline measurements 
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The offline measurements of fetal frontal lobe volume were performed with Virtual Organ 
Computer Aided Analysis (VOCAL), using the GE Medical Systems 4D View software, version 14 Ext.4 
(GE Healthcare, Zipf, Austria). For 80 participants, the frontal lobe volume was measured twice by 
one observer, on separate occasions, to determine intra-observer agreement in the sweeps that 
were acquired around 20 weeks of gestation and around 30 weeks of gestation. A second observer 
measured the volume of the frontal lobe at both visits for the same 80 participants, blinded to the 
results of the other observer, to determine interobserver agreement. To examine the growth of the 
frontal lobe in a larger group, the volume of the frontal lobe was also measured in 70 additional 
participants by one observer.  
The observers first determined the quality of the obtained sweeps. A sweep was considered of 
excellent quality if it was not distorted by fetal movements and there was slight to no shadowing. 
If there was moderate shadowing, but the contours of the frontal lobe were visible enough to be 
able to trace them, the quality was considered adequate. If it was not possible to follow the 
contours of the frontal lobe due to extensive shadowing or distortion of the sweep by foetal 
movements, the sweep was considered of inadequate quality. After this quality assessment the 
sweep with the highest quality, wherein the contours of the frontal lobe were best visible, was 
selected for the measurement of frontal lobe volume. If all sweeps in a set were inadequate, frontal 
lobe volume was not measured and registered as missing for the visit of that participant.  
For the measurement of frontal lobe volume, the sweep was first manipulated to have a coronal 
section of the brain in box A (upper left), a sagittal section in box B (upper right) and an axial section 
in box C (lower left). Subsequently, the brain was rotated until the midsagittal plane was visible in 
box B and the transthalamic view in box C.  The reference dot was then placed in front of the 
anterior edge of the corpus callosum in box B (figure 1). With this orientation the VOCAL manual 
mode was activated, with box A (the coronal view) set as reference plane, and the rotation angle 
set at 15°. We defined the boundaries of the frontal lobe as: the inner edges of the skull (anteriorly, 
superiorly and laterally, inferiorly), the upper edge of the  Sylvian fissure (inferiorly), the Corpus 
Callosum (posteriorly) and the Central Sulcus (posteriorly). The delineation of the frontal lobe with 
these boundaries is shown for each rotation step in figure 2. After manually delineating the frontal 
lobe in all twelve consecutive steps, the VOCAL software calculates the volume (with the technical 
algorithm as described by Bordes et al.28) and provides a 3D image of the traced frontal lobe in the 
lower right of the screen (figure 1).  
 
Baseline data collection 
Maternal age, BMI and information on perinatal and neonatal outcomes were asked through 
questionnaires, which were filled out electronically by the participants after the first visit. The 
gestational age and fetal position at each ultrasound visit were registered in log files. 
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Section 5: Data request 
In this section, please specify as detailed as possible which data (and from which subjects) you 
request. Include information regarding: 

- Which wave(s) 
- Which experiments, questionnaires, etc. 
- How many sets (sample-size) 
- Purpose of your data request 
- Other aspects relevant to your data request (optional). 

Select the appropriate wave(s) (more options are possible): 
 Rondom zw – 20 weeks 
 Rondom zw – 30 weeks 
 Rondom 0 – 5 mo 
 Rondom 0 – 10 mo 
 Rondom 3 (not available yet) 
 Rondom 6 (not available yet) 
 Rondom 9 

Specific processing and analysis steps 
The data will be analyzed with the IBM SPSS software, version 24.0 (IBM corp. Armonk, NY) and 
with R version 3.4.0. Demographic variables (including perinatal and neonatal outcomes) will be 
expressed as mean ±SD if the data are normally distributed, as median with interquartile range if 
the data are not normally distributed, or as frequencies with percentage for nominal data. Single-
measure intraclass correlation coefficients (ICC) for absolute agreement will be calculated with a 
two-way random model for intra- and interobserver agreement. We consider an agreement of 0.2 
as slight; 0.21-0.40 as fair; 0.41-0.60 as moderate; 0.61-0.80 as substantial; and 0.81-1.00 as 
almost perfect.29 To determine the mean difference between the two measurements and the 
limits of agreement we will configure Bland-Altman plots, wherein the differences between the 
measurements of the two observers are plotted against the averages of the two measurements.30 
A Bland-Altman plot shows the extent of the differences between two paired measurements in 
more detail and allows for identification of any systematic differences between the observers or 
possible outliers. We will plot fetal frontal lobe volume (in cm3) against gestational age (in days) to 
visualize the growth of the frontal lobe during pregnancy. With a mixed model approach using the 
‘lme4’ package in R, frontal lobe volume trajectory will be fitted to gestational age with the 
participants ID as group indicator variable. We will model gestational age with non-linear natural 
splines and check the significance of non-linearity.   
 

Additional methodological aspects (optional) 
Handling missing data 
Frontal lobe volume measurements can be missing if an observer considered the quality of the 
sweeps inadequate. The data from a participant will only be included in the analysis for intra-
observer agreement if the frontal lobe volume was measured twice by one observer, and in the 
analysis for interobserver agreement if the frontal lobe volume was measured by two observers. 
We will not impute missing values since it is our aim to determine the agreement between two 
actual measured values and not the agreement between measured and estimated values.   
In the assessment of fetal frontal lobe growth we will include all successful measurements. This 
means that for some participants we will include two measurements of frontal lobe volume (from 
both ultrasound visits), and for some participants only one measurement (from the first or the 
second visit). 



Data request form YOUth v3.0  2019.09.10 

 8 

 Rondom 12 (not available yet) 
 Rondom 15 (not available yet) 

 
 

 
 
 
 

Experiments and number of sets you request 
Questionnaires of 150 participants (see separately sent list with pseudocodes): 
- periconceptual health (20w)  
- Labour and birth (0w (at birth)) 
 Other aspects relevant to your data request (optional) 
This project has been approved by the datamanagement committee in December 2018. With this 
application we request additional data on perinatal and neonatal outcomes needed for revision 
for “Brain and Behavior”. This additional data was requested by the reviewers. 
 


