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Abstract:

Literature reviews have concluded that extensive time in early childcare is
associated with high levels of externalizing behavior problems. We are
concerned with three domains of validity in the work underlying these
conclusions. Regarding internal validity, most studies rely on covariate-
adjusted correlations, a suspect approach for ensuring unbiased results.
We review studies on childcare quantity and externalizing problems using
rigorous approaches to reduce selection bias. Results are mixed, and
inconsistent with a causal hypothesis in studies using multiple statistical
approaches. Regarding external validity, the field has relied too heavily on
U.S. samples. We call for more international replications allowing for the
study of socio-political variations. Regarding incidence validity, study
designs have the widest relevance when structured to address the
opportunities and constraints that make up the realities of family life,
today. We point the field toward asking questions about childcare quantity
that maximize validity in each of these three domains.
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Abstract
Literature reviews have concluded that extensive time in early childcare is associated
with high levels of externalizing behavior problems. We are concerned with three
domains of validity in the work underlying these conclusions. Regarding internal
validity, most studies rely on covariate-adjusted correlations, a suspect approach for
ensuring unbiased results. We review studies on childcare quantity and externalizing
problems using rigorous approaches to reduce selection bias. Results are mixed, and
inconsistent with a causal hypothesis in studies using multiple statistical approaches.
Regarding external validity, the field has relied too heavily on U.S. samples. We call
for more international replications allowing for the study of socio-political variations.
Regarding incidence validity, study designs have the widest relevance when
structured to address the opportunities and constraints that make up the realities of
family life, today. We point the field toward asking questions about childcare quantity

that maximize validity in each of these three domains.
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Not long after women’s workforce participation started to rise in 1970s,
developmental psychologists became embroiled in debate over potential harms of
non-maternal childcare for children’s behavioral development (e.g., 1-3). Three
decades later, multiple literature reviews on the topic have been inspired. Aiming to
provide a conceptual framing to this literature, Belsky (4) argued that “early,
extensive, and continuous” non-maternal care heightens risk for the development of
disobedient and aggressive behaviors, a conclusion echoed in a review by Jacob (5).
Lamb and Ahnert (6) arrived at a similar, if more tentative, conclusion allowing for
the caveat that quality may moderate quantity effects. More recently, Huston et al. (7)
argued that findings are mixed, although for middle-class White, non-Hispanic,
quantity effects on externalizing problems are real.

While these conclusions may lead parents to worry, as is indeed evident from
the most cursory search of parenting forums on the Internet, the economic and social
realities of family life in the 21* century have made non-maternal childcare an
integral institution within thriving societies. Indeed, the gap between women and
men’s workforce participation continues to narrow in the U.S. and internationally (8).
In turn, nearly two-thirds of children under the age of 5 are in regular non-maternal
childcare in the U.S., and this proportion is considerably higher in most other wealthy
nations (9). It is within this sociocultural reality of family life in the 21% century that
we offer an alternative conclusion to those from recent reviews, arguing that too little
attention to internal and external validity may be biasing much of the scientific and
public thinking on the topic. To conclude, we critique the incidence validity of work
on childcare quantity and offer our perspective on promising pursuits for the field.

How confident are we that childcare quantity “effects” are causal? ...not very
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As evidence of a correlation between time in non-maternal childcare and
behavior problems first emerged, developmental scientists (e.g., 2,3) drew attention to
an internal validity concern: the selection problem. Childcare choices are influenced
by family constraints, privileges, and preferences. Thus, when children are not
randomly assigned to childcare conditions, we must be concerned that unobserved
characteristics of children, families, and their wider ecologies bias correlation-based
estimates of childcare effects. Even when children can be randomly assigned to
childcare programs, ensuring that parents (in the control and treatment groups) will
use no other forms of non-parental childcare is often infeasible.

In the empirical literature to date, the primary response to concern over
selection bias has been expanding the range of measures included; researchers
routinely use multivariate methods (e.g., ordinary least-squares regression) with large
numbers of covariates, from children’s temperament to parent personality to family
socioeconomics. An impressive array of alternatives to the causal hypothesis have
been measured and controlled. One strength of this approach is that associations may
be estimated efficiently (i.e., small standard errors). There is, however, a trade-off:
even with extensive covariate sets, covariate-adjusted associations are susceptible to
bias. The trouble is that “alternative explanations are never completely enumerable”
in non-experimental designs (10). And, causal estimates may be biased by including
the wrong, or poorly measured, covariates (10). Consequently, there is reason to be
skeptical that covariate-adjusted correlations provide unbiased estimates of the causal
effects of childcare quantity.

Our argument, however, is not that researchers should avoid probing causality
in non-experimental childcare studies. We argue quite the opposite. Indeed, several

statistical methods beyond covariate adjustment are available for probing the causal
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hypothesis with correlational data (11). With regression discontinuity, instrumental
variable, and difference-in-difference techniques, researchers can exploit natural
experiments in which factors beyond participants’ control (e.g., policy changes) result
in their assignment to “treatment” versus “control” conditions in a manner that closely
approximates randomization. Within-person fixed-effect methods exploit changes
over time in children lives, allowing researchers to rule out bias caused by between-
child heterogeneity; this approach can be used to examine whether increases in
childcare hours are associated with increases in externalizing problems. Similarly,
sibling fixed-effects can be used to compare siblings with differing amounts of time in
childcare, ruling out bias caused by between-family heterogeneity.

Although these methods rarely provide opportunities for causal inference that
match a well designed randomized experiment, they are powerful tools for expunging
plausible alternatives to the causal hypothesis. A limited number of childcare studies
have, in fact, been conducted using these methods to test the hypothesis that time in
care causes externalizing problems. Here, we briefly review these studies, focusing
primarily on the question: are childcare quantity “effects” on externalizing problems
robust or fragile once subjected to methods that conservatively control for selection
bias? Even if childcare quantity results prove null or fragile — substantially varying in
statistical significance, effect size, or direction of effect — one cannot logically accept
the null hypothesis and conclude that childcare quantity does not harm children. Yet,
suspension of belief in the causal hypothesis may be in order if results are not robust
to correctly specified estimation strategies that offer internal validity strengths (12).

For our review, we used three literature search strategies. First, we examined
all articles cited in the most recent review (7). Second, we searched PsycInfo. Third,

we included relevant articles referenced in manuscripts, or referencing manuscripts,
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retrieved using the first two strategies. Further details on this search strategy are
described in a supplementary document available online. Among the articles that
studied associations between childcare quantity (broadly defined as age of entry, hour
per week, episodes per interval, childcare or preschool vs. parental child care, or any
combination thereof), we included those using statistical methods more conservative
than conventional covariate-adjustment approaches. Thirteen studies met this criterion
(13-25).

In Table 1, we list the study authors, the country in which data were collected,
the statistical method, the “treatment” of interest (i.c., center-based care, center-based
and informal forms of child care, or increased access to center-based care due to
policy shifts), the counterfactual (i.e., exclusive parental care, higher quantities of
parental care, or a mixture of parental care and non-parental care other than center-
based care), and a brief summary of results. Although we cannot fully detail
sampling, context, and methodological variations across these studies, we note two
key factors before turning to the results of interest.

First, in large part due to the country-differences, there are variations in: (a)
average age of entry ranging from 3 months (21) to 14 months (25); and (b) average
weekly hours (e.g., at 36 months, ranging from was 36.7 in one US study (21) to
29.45 in a Norwegian study (23)). Second, while many studies use nationally
representative samples (13-19), one is predominantly low SES (20) and others are
more concentrated with middle and high SES families (21-25). Even among those
samples that are nationally representative, variations in “treatment” effects across SES
or race/ethnicity are not addressed with other methods that multivariate regression.
Thus, we do not address whether cause probing yields dissimilar findings across these

groups. With these key factors in mind, when best practice methods for probing
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causality with non-experimental data are employed, the evidence is quite mixed as to
whether time in childcare causes externalizing behavior problems.
[Insert Tablel here]

In six of the studies, time in childcare predicted increased problems. On the
other hand, six studies reported null results or, in one case, indicated that more time in
childcare caused fewer problems. In addition, one study produced mixed results in
which quantity of care was associated with more problems in some models and
unrelated to behavior problems in other models.

Also revealing are the results of the seven studies that used both covariate-
adjusted correlations and more conservative methods; in five of the seven, results
differed — in significance or direction of effect — when moving from covariate
adjustment to more rigorous methods (i.e., 18, 20, 21, 23, 25). In four of these five,
more time in care was associated with more problems when using conventional
covariate-adjusted methods, but was null or associated with fewer problems when
using a more rigorous method. In the fifth study (21), the results were mixed when
using methods beyond covariate-adjustment. These within-sample failures to replicate
are reminders of the problem of relying exclusively on measured covariates to control
for selection into childcare. It is possible, of course, that varying results across
methods were due to differences in efficiency (i.e., size of standard errors). However,
this appeared to be the case in only one study (25), and for only one of three tests of
the causal hypothesis these authors conducted.

Nonetheless, as is the case with covariate adjustment, these methods are
valuable only to the extent that their assumptions are met. The use of fixed-effects, for
example, requires variability in childcare hours over time, or between siblings. With

regard to instrumental variable estimation, finding valid instruments (i.e., the external
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factors causing variations in childcare) in child development research is difficult.
Moreover, fixed-effects and instrumental variable estimates are not as efficient (i.e.,
larger standard errors) as ordinary least-squares estimates.

In light of this, we agree with calls to replicate results across multiple methods
(26). In turn, the field must consider whether the results of childcare quantity studies
are robust or fragile to methodological variation? Our review suggests they are
fragile, giving good reason to be skeptical that childcare quantity effects are causal.
Nonetheless, we offer the caveat that we do not fully explore sampling or design
variations across these studies. It is worth noting, for example, that four of the six
studies reporting harmful consequences of time in childcare (13, 14, 16, 19) compared
a “treatment” of publicly-funded center-based childcare or preschool with a mixed
counterfactual of parental care and/or alternative non-parental care arrangements.
And, four of the six come from a single province in Canada (13-16). These factors
may be true moderators of the causal effects. More generally, we argue that
replication as a scientific tool has been underutilized in the study of variability in
childcare effects, particularly international replication.
How much do we know about childcare outside of the US? ...too little.

Replication has gained considerable attention in the psychological sciences as
a tool for examining robustness and for scrutinizing the reproducibility of results (e.g.,
26, 27), but less attention has been given to its value as a tool for exploring the
conditions under which findings differ systematically. When researchers are
interested in whether a study’s results can be successfully reproduced, the aim is to
examine the robustness of findings under conditions that approximate the original
study. However, sensitivity of results to conditions that differ across studies is also

highly informative. Replication with variation in study conditions allows for the study
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of “predictable exceptions” (28); thereby, replication can help us answer not only if’
extensive time in childcare causes behavior problems but also when and where it
might be harmful, helpful, or inconsequential. Answers to these latter questions are of
both scientific and policy relevance, and ultimately offer improved external validity
for the cumulative knowledge on childcare quantity.

Childcare researchers have been concerned with the when and where
questions. Association between time in care and externalizing problems may be
moderated by factors such as childcare quality, child characteristics, and family
contexts (7). Less attention has been given to whether this association varies across
sociopolitical contexts, despite longstanding recognition of the potential value of
international work on this topic, given variations in government support and
regulation of care (e.g., 29). In the most recent review (7), 21 of the 29 articles cited
are based on children in the U.S. Moreover, more than half--13--of the U.S. studies
are based on one sample, the NICDH Study of Early Child Care and Youth
Development. It is difficult to generalize these findings beyond the U.S., because the
U.S. is a peculiar sociopolitical context among developed nations.

For decades, many advanced economies other than the U.S. have offered: job-
guaranteed, paid parental leave; family allowances to offset costs of child rearing;
universal health services; and social benefits that do not expire. Indeed, these were
salient political factors highlighted over 20 years ago by childcare researchers (29). In
addition, today, many countries have regulations on work hours, extensive holidays,
and universal childcare beginning in infancy (23). Such policies affect how early, how
extensive, and how continuous children’s childcare experiences are.

Presently, childcare quantity has been studied in Australia, Canada, Denmark,

Japan, the Netherlands, Norway, Slovenia, Portugal, and the U.K. (7, 14, 15, 16, 23-
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25, 30-32). Yet, none of these countries has received even a quarter of the empirical
attention that the U.S. has. Given limited research beyond the U.S., we are currently
restricted to consider comparisons of quantity effects across sociopolitical contexts as
case studies. For example, it is tempting to speculate that risks associated with early
childcare may not present in countries with comprehensive packages of family and
child support policies such as in Norway, but arise only in less supportive contexts.
Yet, some of the more rigorous evidence that childcare causes behavior problems
comes from Canada, which also provides relatively progressive child- and family
supports. Of course, countries often differ along multiple dimensions, including
Canada and Norway, and as the international research base grows, the potential to
isolate individual dimensions of economic and sociopolitical context improves. As an
example, there is a vast literature based on international large-scale assessments of
student achievement, allowing for both within-country and between-country
moderators to be isolated (e.g., 33).

As the international evidence base grows, we offer suggestions for variables
worth isolating. The childcare evidence from within countries empirically informs
some these suggestions. For example, international variations in typical age of entry,
average hours of care, and quality of care are worth attention. In terms of child and
family characteristics, evidence from the U.S. on the SES and race/ethnicity as a
moderator (7) is worth pursuing across and within international work. In addition, we
should give careful attention to variations in work-family policy that affects children’s
lives such as health care, cost of childcare, distribution of public childcare (e.g.,
universal versus targeted), and social benefits.

Are we asking the right questions about time in childcare? ...sometimes.
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It has been proposed that incidence validity should be a central criterion for
evaluating the importance of developmental research; that is, for how large a portion
of the population are the answers to our questions relevant (34)? Increasingly, the
incidence validity of studies comparing young children in exclusive maternal (or even
exclusive parental) care with those in other forms of childcare is low, because non-
parental childcare is an integral part of life for most families in modern economies.
Indeed, most recent studies go beyond comparisons of non-parental care versus
exclusive parental care. This is not to say that the field has remained in lockstep with
social trends in childcare use.

For employed mothers with young children, the average hours of employment
is near 35 hours per week in the U.S. (35), and while the standard deviation for these
mothers is close to 13 hours per week, the distribution is skewed; more than twice as
many women work full-time as part-time (36). Nationally representative data on
childcare indicate a similar distributional shape (37). Moreover, evidence suggests
that, typically, within-child changes in hours are fairly small for children near the
median (e.g., 38). An evidence base that is high in incidence validity requires methods
that direct careful attention to these most highly represented childcare experiences in
the population, in terms of quantity of care (and the typical level of changes). Yet, it is
not uncommon for researchers to either (a) divide childcare quantity into broad
categories that include relatively wide ranges of time in care (e.g., for part-time
childcare versus full-time childcare) or (b) rely exclusively on linear specifications of
time in care (for exceptions, see e.g., 21, 23, 38, 39). Both of these strategies may
limit our ability to study the type of incremental differences that commonly occur for
children within the highest incidence range. For example, while evidence on non-

linearity is mixed, evident non-linear associations have been characterized by small
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differences in the problem behaviors of children between about 25 and 35 hours of
care but increasingly larger differences between about 35 and 50 hours (21, 23).

If our findings are to inform family decisions on the value of decreasing or
increasing children’s hours in care, we should give further attention to incremental
differences for children within high incidence ranges. More generally, a valid research
direction for the field is our continued pursuit of answers to how families and
societies should best organize and support children’s childcare experiences in ways
that help children and families thrive. Questions of quantity remain relevant,
including issues of how early in life children start childcare and how many hours they
spend there, but only so far as our study designs structure these questions according to
the opportunities and constraints that make up the realities of family life. Studies that
inform families and policy decision makers on ways to enhance parents’ chances for
making optimal choices for their children’s care deserve our greatest attention.

As one case in point, consider a meta-analysis of preschool programs by
Schindler et al. (40). These authors found no behavioral differences between children
attending preschool programs and control children, if preschools did not have specific
components focused on fostering healthy behavioral development. Yet, when
programs had integrated social skills training, they reduced children’s behavior
problems. Also worth highlighting are studies of public childcare scale-up in which
researchers have taken advantage of natural quasi-experiments to study impacts on
children’s behavior (e.g., 13, 41). Neither of these areas of study is ideal for
evaluating whether early, extensive, and continuous time outside in childcare leads to
heightened problems, because parents in the control or comparison conditions
generally have choices over alternative (non-maternal) care arrangements. Yet, the

ecological and incidence validity of such studies is high as families make decisions
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concerning where, at what age, and for how many hours their child will attend
childcare.

What recommendations can we offer on promising pursuits for the field? ...use
the right methods, in the right places, to answer the right questions.

Our perspective on the current state of the childcare research addressing time
in care and its consequences for children’s behavioral development is, ultimately, a
call to reconsider how, where, and what questions we pursue as a field. Regarding the
“how,” we continue to give too little attention, when designing studies and
interpreting results, to internal validity threats. If we consider only studies that have
pushed control for selection bias beyond covariate-adjusted correlations, the evidence
that childcare quantity negatively affects levels of externalizing behaviors is fairly
weak. Regarding the “where,” the current evidence is heavily U.S.-centric. We must
prioritize international work on childcare, expanding opportunities to examine
systematic variations across sociopolitical contexts, if only because research on
childcare quantity has potential implications for both parents’ choices and policy
decisions globally.

Finally, regarding the “what,” our study questions should be framed around
modern economic and social realities. Today, the incidence validity of our studies of
childcare will be maximized through analyses that allow us to examine incremental
differences among those who spend considerable portions of their day in non-parental
care. Questions of quantity remain relevant, including how early in life children
should start childcare and how much time in childcare is best for promoting health
development outside of their parents’ care. Pursuing these questions with attention to
internal, external, and incidence validity offers our best chance of informing policy

and supporting families' efforts to promote their children’s healthy development.
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Table 1

Studies of time in care/use of child care, using quasi-experimental methods (accounting for unobserved selection into care) to estimate
associations with externalizing problems

Authors Country Method Treatment Counterfactual Results
Baker, et al. (13) Canada DID Access to CC MIX Increased problems®
Baker, et al. (14) Canada DID Access to CC MIX Increased problems
Kottelenberg & Lehrer (15) Canada v CC & INF EPC Increased problems®
Kottelenberg & Lehrer (16) Canada DID Access to CC MIX Increased problems®
Loeb et al. (17) US v Early CC/INF Entry ~ Late CC/INF Entry Increased Problems™
Jaffee et al. (18) uUsS SFE CcC LTC NS>
Magnuson et al. (19) usS v CC MIX Increased Problems®
Crosby et al. (20) US & Canada v CC & INF EPC Reduced Problems®™®
McCartney, et al. (21) usS CFE CC & INF LTC NS & Increased Problems™
Morrissey (22)° uUsS CFE CC & INF LTC NS
Zachrisson et al. (23) Norway CFE, SFE CcC LTC NSPe
Zachrisson & Dearing (24) Norway CFE Early CC Entry Late CC Entry NS

Dearing et al. (25) Norway v CC LTC NS>

Note. IV = instrumental variable; DID = difference-in-difference; CFE = child fixed effects; SFE = sibling fixed effects; CC = center care; INF =
informal, non-parental care; EPC = exclusive parental care; LTC = less time in care. “These authors estimate effects of ECEC only for children
in two-parent families. "Authors also estimated covariate-adjusted correlations. “Results differed in direction or significance when compared with
covariate-adjusted correlations. “These authors report concerns with the validity of their instrument. “Hours in care is a covariate in this article.



Page 21 of 21 Child Development Perspectives

Online supplement
Concern over internal, external, and incidence validity in studies of childcare
quantity and externalizing behavior problems

Eric Dearing & Henrik Daae Zachrisson

First, we conducted a search in PsycInfo for peer-review scholarly articles written in
English since 1970 (excluding qualitative and interview-studies), using the search
terms ("child care" OR "non-parental care" OR "non-parental child care" OR daycare
OR preschool OR childcare OR "early education") AND (externalizing OR "behavior
problems" OR aggression OR hyperactivity OR non-compliance) in the abstract. This
search retrieved 1452 articles. We manually searched these abstracts for descriptions
of analyses/discussions of child care quantity, defined as either age of entry or dosage
of child care, hours per week or equivalent, or use vs. not use of child care., or
combinations of these. This resulted in 40 selected studies, including the three
reviews we cited in the manuscript. We then compared this list with studies cited in
Huston et al., (2015), finding that our search retrieved 22 additional empirical articles
on quantity, however with 4 of them published in 2015 and thus could not be included
by Huston et al. We then read the method sections of the articles retrieved from our
search as well as those cited in Huston et al., searching for analytical approaches
going beyond covariate adjusted regression analyses. This resulted in 10 articles.
Finally, we searched articles citing the 10 articles included, and retrieved additional
three articles from economics. Including these, we eventually arrived at the list of 13

studies initially presented in Table 1.



