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Abstract

Generations of researchers have tested and used attachment theory to understand children’s development. To bring
coherence to the expansive set of findings from small-sample studies, the field early on adopted meta-analysis.
Nevertheless, gaps in understanding intergenerational transmission of individual differences in attachment continue
to exist. We discuss how attachment research has been addressing these challenges by collaborating in formulating
questions and pooling data and resources for individual-participant-data meta-analyses. The collaborative model
means that sharing hard-won and valuable data goes hand in hand with directly and intensively interacting with a large
community of researchers in the initiation phase of research, deliberating on and critically reviewing new hypotheses,
and providing access to a large, carefully curated pool of data for testing these hypotheses. Challenges in pooling data

are also discussed.
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Attachment is seen in both a child’s protest and proximity-
seeking behavior if he or she is distressed or involun-
tarily separated from a primary caregiver as well as in
children’s confident exploration of novelty when they
feel safe in the presence of their caregiver (Tottenham,
Shapiro, Flannery, Caldera, & Sullivan, 2019). Theoreti-
cally, secure attachment relationships develop when
caregivers are sensitively responsive to the signals and
needs of their child, whereas insecure attachment rela-
tionships may develop when caregivers ignore or
respond only intermittently to signals. Accordingly,
research on attachment has examined predictors and
outcomes of both secure and insecure attachment rela-
tionships. To synthesize the empirical evidence on these

associations, attachment researchers were early adopters
of meta-analytic methodology (e.g., Goldsmith & Alansky,
1987; van IJzendoorn & Kroonenberg, 1988).

In 1985, Main, Kaplan, and Cassidy proposed that
caregivers’ own mental representations regarding
attachment, identified as autonomous (secure), dismiss-
ing, preoccupied, or unresolved on the basis of their
responses to the Adult Attachment Interview, predict
the quality of children’s attachment relationships via
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the sensitivity of caregivers’ responses to children. The
importance of intergenerational transmission for devel-
opmental and clinical psychology, as well as for devel-
opmental psychopathology, lies in what it can tell us
about caregivers’ contributions to their children’s social
functioning and mental health and about factors that
interrupt this contribution. In 1995, van IJzendoorn
published a meta-analysis of 18 studies examining the
intergenerational transmission of attachment and found
an effect size of a strength rarely observed in psycho-
logical science (r = .47, d = 1.06; N = 854), which
increased confidence among the research community
in Main et al’s Adult Attachment Interview as a strong
predictor of individual differences in infant—caregiver
attachment. However, van IJzendoorn’s meta-analysis
also showed that Main et al’s model could only partly
account for how transmission came about. This finding
became known as the “transmission gap” and led to
numerous theoretical and empirical efforts to further
understand and bridge it (van IJzendoorn & Bakermans-
Kranenburg, 2019). Yet over the years, there were also
studies, including ones with relatively large sample sizes,
for which the authors reported null findings for inter-
generational transmission (e.g., Chin, 2013; Dickstein,
Seifer, & Albus, 2009). These findings cast doubt on the
replicability of the intergenerational transmission,
prompting a new meta-analysis more than two decades
later. With more than four times as many data available
(i.e., 83 samples), Verhage et al. (2016) reported a con-
siderably lower, moderately large effect size (r = .31,
d = 0.65; N = 4,102). However, studies showed signifi-
cant and unexplained heterogeneity in effect sizes,
prompting an effort to conduct individual-participant-
data (IPD) meta-analysis (Riley, Lambert, & Abo-Zaid,
2010) for testing more complex models.

The purpose of the current article is to discuss how
attachment researchers have turned to IPD to overcome
the limitations of single studies with small sample sizes
and traditional aggregate-data meta-analysis. Some
hurdles on the road to creating IPD data sets, and their
potential solutions, will also be discussed.

The Promise of Data Pooling

IPD meta-analysis has been a gold-standard method of
meta-analysis for some time in the biomedical sciences
(Tierney, Stewart, & Clarke, 2019), but it has only
recently found its way to psychology (Roisman & van
IJzendoorn, 2018). IPD meta-analysis involves obtain-
ing, harmonizing, and synthesizing the raw data for the
individual participants in studies pertaining to common
research questions (Riley et al., 2010). Compared with
meta-analysis based on study-level aggregate data, IPD

meta-analysis thus adds the data on the level of the
participants to the analyses (see Fig. 1).

The method of IPD meta-analysis is precisely what
was needed in attachment research, as the field had hit
the saturation stage foreseen by van IJzendoorn and
Tavecchio in 1987. In this stage, many of the major
questions seemed to have been settled and, despite
countless but fragmented efforts, progress was slow in
resolving the remaining gaps. Combining data from
primary studies, whether large or small, capitalized on
the benefits of this saturation stage and offered exciting
prospects for the renewal of the attachment-research
paradigm (Duschinsky, 2020).

We started the Collaboration on Attachment Trans-
mission Synthesis (CATS) to both overcome stagnation
in understanding intergenerational transmission of
attachment and to test the feasibility of IPD meta-analysis
for our field. On the basis of discussions, the participat-
ing investigators drafted a protocol (see https://osf
.10/9p3n4/) with the aim of advancing our insight into
the mechanisms underlying intergenerational transmis-
sion of attachment. All authors of the studies identified
in the Verhage et al. (2016) meta-analysis were invited
to participate in this project. This led to a data set of
59 samples with 4,498 parent—child dyads, but new
samples continue to be added.

Advantages of and Approaches to IPD
Meta-Analyses for Attachment Research

The main advantage of a pooled set of raw data over
a meta-analysis of aggregate data is the increase in
power and degrees of freedom (Riley et al., 2010) so
that increasingly complex models and auxiliary hypoth-
eses may be tested. In attachment research, data col-
lection through labor-intensive methods constrains
sample sizes, resulting in few adequately powered stud-
ies (Stanley, Carter, & Doucouliagos, 2018). In the 2016
meta-analysis, only 18% (15/83) of the studies reached
the .80 power threshold of 82 parent—child dyads
required to assess secure—insecure attachment transmis-
sion (Verhage et al., 2016). Testing more complex mod-
els, such as the ones to answer pertinent questions on
moderating or mediating factors of attachment transmis-
sion, require a much larger sample for drawing repli-
cable conclusions. The CATS data set makes this venture
possible.

Our first study on ecological factors that might affect
intergenerational transmission of attachment is an
example of moderator testing that would not have been
possible without IPD (Verhage et al., 2018). In this
study, we examined, for example, whether attachment
transmission differed by age of the child. The preceding
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meta-analysis of aggregate data had looked into this
issue as well, but given that attachment was measured
with different instruments in studies with younger chil-
dren versus older children, there was no way of sepa-
rating the effects of age from the effects of using a
different instrument (Verhage et al., 2016). In the IPD
meta-analysis, we controlled for the type of instrument
and found that the transmission effect was stronger for
older children than for younger children (Verhage et al.,
2018). This finding provides support for the theoretical
notion that cumulative experiences with parents lead
to more stable, ingrained attachment patterns and helps
to recalibrate expected intergenerational transmission
effect sizes. Several other manuscripts are currently
under way. These report, for example, on patterns of
nontransmission (e.g., from secure to insecure classifi-
cations or between different types of insecure classifica-
tions) using pooled data, a procedure that is necessary
because of low base rates for these transmission pat-
terns (Madigan et al., 2020), and on a moderated media-
tion model of attachment transmission explaining why
the transmission gap could not be solved with addi-
tional mediators (Verhage et al., 2019).

Empirical findings may also be made more robust as
a guide for theory development by controlling
“researcher degrees of freedom,” which represent the
diversity of choices a researcher makes during the
research process (Simmons, Nelson, & Simonsohn, 2011,
p. 1359). All choices made during study design, data
collection, data analysis, and reporting may affect study
outcomes and hence theory development on a given
topic. In the field of attachment research, there are his-
torical reasons that allow for a variety of ways in which
attachment variables may be parsed. Originally, only
three categories of parent—child attachments were iden-
tified (secure, avoidant, and resistant; Ainsworth, Blehar,
Waters, & Wall, 1978), but later, Main and Solomon
(1990) discovered insecure disorganized attachment.
From that moment, researchers could parse their attach-
ment variables as a secure/insecure dichotomy, an orga-
nized/disorganized dichotomy, three- or four-way
categorical variables, or combinations of categories and
a rating scale, a set of options which was also mirrored
in the variables for adult attachment representations as
assessed in the Adult Attachment Interview (Main et al.,
1985). In all, 38 different ways of examining the inter-
generational transmission of attachment have been
described in the literature (Schuengel et al., 2019). The
absence of substantive or statistical reasons for choosing
one variant over the other may indicate underspecifica-
tion in the theoretical model, making it harder to design
tests that could expose the theory’s flaws and thus
undermining the credibility of the theory. The meta-
analytic finding that the effect size for unpublished data

was lower than the effect size for published data, even
within the same studies, also hints at selective reporting
of significant findings (Verhage et al., 2016). Secondary
analyses are just as vulnerable to p hacking as primary
studies (Weston, Ritchie, Rohrer, & Przybylski, 2019),
which, given their suggestive high power (uncorrected
for multiple exploratory analyses of data sets), may be
even more misleading. Paradoxically, controlling access
to a data source that may be used to answer a plethora
of questions may increase transparency, compared with
not controlling access to open data. Registration of
hypotheses and analysis plans for IPD meta-analysis of
pooled data helps to control researcher degrees of free-
dom and false-discovery rates. Transparency of the ana-
lytic process is vital to ensure replicability of the results,
and this is facilitated in a consortium of researchers
monitoring the workflow from research question, theo-
rizing, and hypothesizing to data collection and analysis
planning. In CATS, study hypotheses and exploratory
questions are included in the protocol that accompanies
the invitation to the study authors and are posted on
our OSF page (see https://osf.io/9p3n4/). Furthermore,
manuscript proposals are circulated across the entire
CATS group as an internal registration when new studies
are started, thus preventing cherry-picking results for
publication. Finally, for each manuscript, we conduct
sensitivity analyses (Verhage et al., 2018) or multiverse
analyses (Steegen, Tuerlinckx, Gelman, & Vanpaemel,
2016) to account for alternative ways to examine the
data. The recently published registration format for sec-
ondary analysis (see https://osf.io/x4gzt/) will facilitate
public registration for future IPD meta-analyses.

In attachment research, a categorical model of attach-
ment was taken up early on as the most likely repre-
sentation of reality, perhaps under the influence of
emerging diagnostic classification systems (Duschinsky;,
2020). The categorical assumption started to be put to
the test much later (Fraley & Spieker, 2003; Roisman,
Fraley, & Belsky, 2007). Latent structure analyses and
taxometric analyses, however, require large data sets,
so that smaller studies supporting dimensional mea-
surement models have thus far insufficiently impacted
research practices. With the pooled data on parental
attachment representations in the CATS data set, we
were able to show that individual differences in adult
attachment representations may also be consistent with
a latent dimensional rather than categorical model
(Raby et al., 2019), but incremental validity is still an
outstanding question for which the IPD approach might
be perfectly suited.

Researchers could go one step further and pool raw
materials such as interview transcripts or video-recorded
observations, which could also be beneficial for meth-
odological refinement. This was shown very early on
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Table 1. Practical Challenges to Data Pooling and How the Collaboration on Attachment Transmission Synthesis (CATS)
Dealt With Them

Challenge and recommendation Tip

Obtaining the data

Invest time and effort e Plan enough time for this stage. For CATS, it took 18 months.
to validate and share e Establish the meta-analysis as a collaborative group effort by researchers who contribute data.
(archived) data. Define roles within the collaboration for which members may volunteer (group coauthor,

named coauthor, lead author) and that have academic value. Establish a transparent
procedure for assigning roles and for involving members in study plans and ideas (e.g.,
collaborator meetings, circulating paper proposals).

e Make contributing as easy as possible: Inform potential collaborators of exactly which
variables are needed, provide a template for the data, be flexible in data format, and offer
assistance.

e Provide a secure shared folder or server to share the data; data sharing through e-mail is not
compliant with privacy laws.

Determine whether data e Include institutional privacy officers from the outset in making a data-protection impact
sharing is ethically or assessment and in determining the infrastructure needs and the minimal set of joint
legally allowed. agreements for the collaboration members.

e Provide information on where data are located, who controls access, and who has access and
under which conditions.

e Provide clear directions to collaboration members for checking the local or study-specific
ethical and legal conditions under which they are allowed to share their data and for
anonymizing their data.

Creating the overall data set
Get insight into the quality of e Perform checks for inconsistencies with article, anomalies (e.g., out-of-range scores on
the received data. questionnaires), and missing data. Try to resolve issues that arise with study authors.
e Ask for data quality indicators, such as interrater reliability and internal consistency.
e Exclude data that are not up to a priori standards.
Securing access and analysis of
the data
Set up a secure and e Determine whether the data need to be accessible to researchers (data analysts) outside the
accessible storage facility. organization. If so, consider building a data commons with secure remote access. If not, store
the data with the university secure storage facility.

e Place only the final files that need to be accessed by researchers outside the organization on
the remotely accessible server. Anonymize the origin of the data sets. Store data files received
from primary study authors or files used for data cleaning on a separate secure server.

e Partition the remotely accessible server so that researchers have access only to the parts they
need to access.

e Add the necessary analysis software and other processing software to the remotely accessible
server so that the researchers do not have to copy data to their own computers.

e Have researchers with access to the data sign a data-sharing agreement.

Defining authorship e Clearly define contributor roles for the project and provide transparent information about
who fulfills these roles and how (e.g., using the Contributor Roles Taxonomy; www.casrai
.org/credit.html).

e For manuscript preparation, consider the use of tools that allow for simultaneous working on
a manuscript so that authors can see and respond to each other’s feedback, comments are
given in the same document, and a record of writing contributions is maintained.

e Give reasonable deadlines for responding and keep them.

e Map contributor roles on authorship roles. In CATS, we have three layers of involvement
with articles: Participation in drafting the manuscript leads to named authorship, sharing
data and reading and approving the draft before submission leads to group authorship, and
sharing data without manuscript involvement leads to a mention as a nonauthor collaborator.
These types of involvement were based on the guidelines by the International Committee of
Medical Journal Editors (2020).

by Main and Solomon (1990), who made a case for the  regular rating system shared with them by researchers
existence of disorganized attachment on the basis of  working with high-risk samples. This project had an
videotapes that were impossible to code with the  enormous impact on attachment research and the use
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of attachment constructs in clinical practice. Thirty
years later, we aim to refine attachment measurements
again by sharing the raw materials. A first project
regarding the structure of the scale for unresolved loss
or trauma in the Adult Attachment Interview has been
registered (see https://osf.io/bu5cx).

The Challenges of IPD Meta-Analysis

Like any method, IPD meta-analysis comes with chal-
lenges and limitations. In this section, we describe three
broad challenges for this type of research; for more
practical challenges and concrete tips, see Table 1.

First, pooling data is useful only when the same
underlying constructs are measured in enough studies,
whether or not they are measured with different
instruments. Before requesting data from study
authors, it is necessary to review these instruments of
the constructs of interest and assess the feasibility of
harmonizing different ways of operationalizing a con-
struct. The attachment field proved eminently suited
for IPD meta-analysis because it has honed a limited
and well-calibrated set of standard instruments such
as the Strange Situation procedure and the Adult
Attachment Interview. Harmonizing the measures for
parental sensitivity already required making multiple
assumptions, however.

Second, sharing participant data is increasingly regu-
lated under privacy-protection laws, which vary across
countries. Consulting with institutional privacy officers
is key when setting up a data-pooling project to discuss
the ethical and legal basis for data sharing and making
data-sharing agreements. Furthermore, to ensure the
privacy of participants, it is important to establish
secure ways to transfer, store, and analyze anonymized
data. In CATS, we have built a data commons for stor-
age and analysis, which is a secured, remote-access
information-technology infrastructure holding the
pooled data set, syntax codes, and various analysis
software packages (Grossman, 2019).

A final challenge is that likely not all data from eli-
gible studies can be acquired. This can occur for several
reasons, such as authors who cannot be traced or data
that have been destroyed, but also because of priority
claims of authors who want to publish their research
on their arduously collected data sets before sharing
the data. Fortunately, in CATS, authors of 67% of the
original studies contributed their raw data, but sharing
rates are often lower (Jaspers & DeGraeuwe, 2014). It
is therefore important to decide in advance what per-
centage of data would be enough to proceed and to
compare aggregate data of the missing studies with the
IPD data of the included studies and, whenever pos-
sible, to include them if they differ (Stewart et al., 2015).

Conclusion

Wide-scale collaboration among attachment research-
ers in CATS has brought rigorous testing of complex
attachment-theoretical propositions within reach while
enabling the exploration of the boundaries of these
propositions. Capitalizing on the advantages of the
saturation stage of attachment research offers new and
exciting horizons that pull attachment research back
into the stage of construction of attachment theory.
Data pooling holds these same promises for other fields
in psychology: addressing theoretical challenges,
increasing methodological rigor and transparency, and
strengthening the capacity to inform applied research.
Together with other efforts to make psychological sci-
ence more robust (Nelson, Simmons, & Simonsohn,
2018), IPD meta-analyses show both the value and the
viability of moving to new levels of collaboration.

Recommended Reading

Riley, R. D., Lambert, P. C., & Abo-Zaid, G. (2010). (See
References). An accessible description of what individual-
participant-data (IPD) meta-analysis is, how it is differ-
ent from meta-analysis of aggregate data, when it is the
preferred method of meta-analysis, and how to conduct
an IPD meta-analysis.

Stewart, L. A., Clarke, M., Rovers, M., Riley, R. D., Simmonds,
M., Stewart, G., & Tierney, J. F. (2015). (See References).
Contains the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines for
reporting on IPD meta-analyses, which are originally
from the medical field but can be applied to psychologi-
cal research.

van IJzendoorn, M. H., & Bakermans-Kranenburg, M. J.
(2019). (See References). Reviews previous research on
the intergenerational transmission of attachment and the
difficulty in explaining the “transmission gap”; also pro-
vides a novel theoretical framework including contextual
factors and differential susceptibility to fill in the gap.

Verhage, M. L., Fearon, R. M. P., Schuengel, C., van IJzendoorn,
M. H., Bakermans-Kranenburg, M. J., Madigan, S., . . .
the Collaboration on Attachment Transmission Synthesis
(2018). (See References). Describes the first IPD meta-
analysis on the intergenerational transmission of attach-
ment by the Collaboration on Attachment Transmission
Synthesis.

Weston, S. J., Ritchie, S. J., Rohrer, J. M., & Przybylski, A. K.
(2019). (See References). Explains the various uses of
secondary data analysis as a tool for the generation of
hypotheses, confirmatory work, methodological inno-
vations, and analytical methods, with caveats for using
secondary data.
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