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Abstract

Purpose of Review The purpose of this review was to summa-
rize the current literature on the longitudinal relationship be-
tween non-parental childcare during infancy and later obesity.
Recent Findings Eleven studies met the inclusion criteria,
comprising 74 associations relevant to the review. Studies
were highly heterogeneous in terms of defining childcare, cat-
egorizing different types of childcare, assessing obesity, and
age at measurement of outcome and exposure. Most of the
associations were either non-significant (42 associations,
57%) or showed a significant association between increased
exposure to childcare and greater obesity (30 associations,
41%). There were very few examples of associations indicat-
ing that childcare was associated with lower obesity.
Summary There is limited research on the longitudinal rela-
tionship between childcare in infancy and later obesity.
Existing studies showed mixed results, similar to recent re-
views reporting on cross-sectional studies and older ages. The
different definitions of childcare and wide variety of measures
of exposure make comparisons between studies challenging.
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Introduction

High rates of childhood obesity are a worldwide concern [1].
Infancy has been repeatedly highlighted as a critical or sensi-
tive period in post-natal life for the development and preven-
tion of obesity [2—4]. Obesity and rapid weight gain during
infancy are significantly associated with increased risk of obe-
sity, type II diabetes, and hypertension during both childhood
and adulthood [2, 4, 5]. Several individual (e.g., sex, and diet
behavior), inter-personal (e.g., feeding practices), and envi-
ronmental factors (e.g., attending childcare) have been report-
ed to influence the early development of childhood obesity
[6]. As environmental factors affect large numbers of children,
they represent potential targets for obesity prevention at the
population level [7].

A rising number of children attend out-of-home childcare
starting as early as the first year of life [8], with many spend-
ing much of their week days in these settings [8, 9]. Around
one quarter of children up to 3 years old in developed coun-
tries attend some form of childcare [10]. Among offspring of
employed mothers in the USA, an estimated 15.9% of infants
aged less than 1 year and 29.8% aged one to 2 years attended
an organized childcare facility (e.g., day care center or nurs-
ery) in 2011, and roughly 35% of infants received care from a
grandparent [8]. The same report estimated that children aged
<4 years with employed mothers spent an average of 36 h per
week in childcare, varying from 23 h with grandparents to
33 h in childcare centers [8]. In contrast, few infants were
estimated to receive non-parental care in their own homes—
4% of those aged <1 year and 6% of those aged 1-2 years [8].
As such, childcare settings have become targets for interven-
tion efforts to prevent obesity in early life [11, 12].

A number of studies have examined the relationship be-
tween childcare attendance and later obesity and found mixed
results [13e, 14+]. The association may depend, in part, on the
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age when children first enter childcare, their total exposure,
and the timing of measurement of both exposure and out-
comes [13¢]. Because infancy is a period of rapid physical
development [2] and vulnerability [4], where children are de-
pendent on others [15], it is crucially important to investigate
childcare settings as a potential risk factor for the development
of obesity. In this narrative review, we sought to examine and
summarize the current evidence on the longitudinal relation-
ship between childcare in infancy and adiposity, body mass,
and obesity.

Methods

We performed a narrative review, with clear a priori defini-
tions of participants, exposures, and outcomes of interest.

Eligibility Criteria
Participants

We included studies with children aged birth to 24 months at
the time of measurement of exposure to childcare, as this is a
commonly accepted age range for the infancy period [2]. This
is also an increasingly recognized critical period for the devel-
opment of obesity and its health consequences both in infancy
and in later life [16, 17].

We included studies based in middle- and high-income
countries; we excluded studies in low-income countries, using
the World Bank’s definition of a gross national income per
capita of less than US$1025 [18]. We excluded studies from
these countries because of the differing economic, social and
health environments in higher- versus lower-income settings,
including investment in and access to health and education
[19, 20] and leading causes of death [21]. These factors are
likely to influence both the quality and use of childcare.

Study Design

We included only observational longitudinal studies, includ-
ing case-control, prospective and retrospective cohort studies,
and excluded all other study designs. We focused on observa-
tional designs to allow the exploration of associations between
childcare and the outcomes of interest as they exist in the
general population and in real-life settings, rather than in ex-
perimental situations and settings. Including only longitudinal
studies helped reduce the possibility of reverse causality be-
tween receipt of childcare and obesity.

Exposure and Comparator

The exposure of interest was non-parental childcare, versus a
comparator of parental care. If the exposure was measured as a

categorical variable (e.g., parental care and formal non-
parental childcare), the comparator of interest was parental
care. In some cases authors used the term “no childcare” and
we assumed this to be parental care. If the exposure was mea-
sured as a continuous variable (e.g., number of hours of non-
parental childcare per week), we extracted change in outcome
per unit increase in change in exposure. Where possible, we
did not impose any standard definitions of specific types of
childcare and instead used the authors’ language. In one case,
after discussion with the author, we grouped all care provided
in someone else’s or the child’s own home as “informal care”
irrespective of who provided it [9].

Outcomes

The outcomes of interest included adiposity or body mass
(“obesity”) directly measured by researchers, childcare staff
or parents, or overweight or obesity, at a time point subsequent
to recording of childcare use. Examples of accepted measures
included weight, body mass index (BMI), waist or hip circum-
ference, weight-for-length (WFL) ratio, skinfold thickness, fat
mass, and overweight or obesity status. We excluded studies
using self-reported measures.

Analyses

We only included studies that used multivariable analysis to
account for potential confounders, such as maternal smoking
during pregnancy, birth weight, duration of breastfeeding, and
socioeconomic status. This decision was based on existing
evidence that these variables are associated with obesity in
both childhood and adulthood [4, 5] and may be associated
with the decision to use non-parental childcare and so have the
potential to confound any relationship between childcare and
obesity.

Literature Search and Synthesis

One author (SC) conducted the literature search using a three-
stage process. Firstly, she scanned the bibliography of recent
literature reviews [13¢, 14¢] covering the relationship between
childcare in preschool age children and overweight and obe-
sity. From these, she identified potentially relevant studies for
which full texts were retrieved and screened against the eligi-
bility criteria. Next, she scanned the bibliographies of includ-
ed studies, identified potentially relevant studies, and retrieved
and screened full texts against the eligibility criteria. There
were no searches of publication databases. We included both
papers published in peer-reviewed journals and published the-
ses. Theses are generally considered by two examiners and
revised accordingly—a process arguably similar to peer re-
view of journal articles. Finally, we searched the Google
Scholar for citations of included studies identified in the first
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two steps. We then identified potentially relevant studies and
retrieved and screened full texts against the eligibility criteria.
We then tabulated key study information and performed a
narrative synthesis of results, exploring patterns according to
type of childcare, timing of measurement of childcare expo-
sure, timing of measurement of obesity-related outcomes, and
country of origin.

Results
Summary of Included Studies

We included 11 studies—two thesis [22, 23] and nine peer-
reviewed articles [9, 24-31]—that met the eligibility criteria.
All studies were published within the last 10 years (2008—
2016) and were based in high-income countries [18], with
over one third of the studies (n = 4) originating from the
USA (Table 1). Sample sizes varied widely (range 105 to
27,821 participants), with no studies restricted by child sex,
race or ethnicity. All studies reported on more than one rele-
vant association, resulting from using more than one measure
of either exposure, outcome or both; measuring exposure, out-
come or both at more than one time point; and sub-group
analyses. Therefore, although only 11 studies met the inclu-
sion criteria, we included 74 relevant associations. As expo-
sure and outcome measures were very heterogeneous between
and within studies, with sometimes multiple exposure and
outcome measures in the same study, we report our results at
the level of individual associations rather than at the study-
level for the remainder of the review. We believe that this
helps both to demonstrate the heterogeneity in the literature,
detail the full extent of knowledge in this area, and make
progress towards exploring sources of heterogeneity in report-
ed results.

The most common exposure variable was duration of
childcare exposure (n = 26 associations, 35%) [9, 24, 27,
31], measured as either time per week or years, or categorized
as full- versus part-time attendance. The next most frequent
was a binary measure of any childcare use or not (n = 21
associations, 28%) [22, 25, 26, 29], where parental care was
the main comparator. Age at childcare exposure was 0—
12 months for 82% of the associations studied [9, 22, 24,
25, 27-30]. The most common outcomes were weight gain
(n = 24 associations, 32%—although weight gain was only
included as an outcome in one study) [27]; overweight or
obese status (n = 19 associations, 26%) [23-25, 28-30]; and
BMI z score (n = 19 associations, 26%) [9, 24-26, 29]. None
of the studies included crossing weight percentiles as out-
comes. Both overweight or obese status and BMI z score were
calculated using a variety of different growth references and
standards (Table 2). Outcome variables were measured at 0—
12 months in 42 (57%) of the associations studied [9, 22, 24,
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25, 27], with 11 years [29] being the oldest age at outcome
measurement.

Potential confounders included in multivariable analyses
were relatively consistent among studies, and included indi-
cators of socioeconomic status (e.g., household income and
parental education level), maternal characteristics (e.g., age,
pre-pregnancy BMI, and smoking during pregnancy), and
child’s characteristics and early life factors (e.g., gender, birth
weight, and breastfeeding duration). However, only four stud-
ies [24, 26, 28, 30] explicitly attempted to investigate the
potential mediating role of some of these factors, such as
breastfeeding duration. Results were highly heterogeneous.
For example, some studies reported positive associations be-
tween attending childcare and risk of later overweight or obe-
sity [24, 25] or increased adiposity indicators [24-27], while
others reported negative [22] or no association [23, 27, 30].

Synthesis of Findings
Exposure to Any Versus No Childcare

Seven studies included analyses of any non-parental childcare
(undifferentiated further by authors) versus parental childcare
[9, 22, 24-26, 29, 31]. Out of 29 relevant associations 14
(48%) were not significant, 11 (38%) showed significant pos-
itive associations, and four (14%) showed significant negative
associations. Considering the method of exposure measure-
ment (e.g., continuous versus binary), or outcome measure-
ment (e.g., overweight status or BMI z score) did not reveal
any particular patterns.

Exposure to Specific Types of Childcare

Associations between exposure to informal childcare and ad-
iposity outcomes were assessed in five studies [9, 23, 24, 27,
30]. Out of 15 associations, five (33%) were significant and
positive. The remaining ten (67%) were not significant. No
discernible patterns were seen in relation to type of outcome
measured. Five studies included assessment of the association
between exposure to formal childcare and outcomes of inter-
est. Of 12 relevant associations, the majority (n = 9, 75%)
were non-significant, and only three (25%) showed a positive
and significant relationship. Perhaps of note, all of these sig-
nificant associations were reported in the same study [24].

Age at Measurement of Childcare Exposure

Exposure to childcare was measured at <12 months in the
majority of associations (n = 57, 77%). Of these 35 (61%)
were not significant, 18 (32%) associations were significant
and positive, and four (7%) showed a significant and negative
effect. Of the 17 associations that included a measurement of
childcare exposure at >12 months, 12 (70%) were not
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significant, with the remaining five (30%) showing significant
positive associations.

Age at Measurement of Outcome

Age at measurement of outcome was 0—24 months in most
studies (n = 54 associations, 73%). Of these, 28 (52%) asso-
ciations were not significant, 22 (41%) were significant and
positive, and the remaining four (7%) were significant and
negative. In the 16 (22%) associations where age of measure-
ment was 25-71 months, 11 (69%) were not significant and
five (31%) were significant positive associations. No signifi-
cant associations were observed between childcare and over-
weight or adiposity indicators measured at >72 months
(6 years), although such long-term follow-up was only includ-
ed in four (5%) associations from two studies [23, 29].

Country of Origin

In studies originating from the USA (four studies; 41 associ-
ations) [9, 22, 26, 27], most associations were non-significant
(n = 26, 63%). However, in 11 cases (27%) there was a sig-
nificant positive association, and the remaining four (11%)
reported a significant negative association. In studies from
countries other than the USA (seven studies; 33 associations)
[23-25, 28-31], 18 (55%) associations were non-significant,
and 15 (45%) were significant and positive.

Discussion

We used reproducible methods to conduct a narrative review
of the longitudinal association between childcare exposure
during infancy and later adiposity. We found 11 studies that
met our inclusion criteria, reporting a total of 74 relevant as-
sociations. Overall, the majority of associations were non-
significant or showed positive associations indicating that in-
creased exposure to childcare was associated with greater obe-
sity. There were very few examples of significant negative
associations, where increased childcare exposure was associ-
ated with lower obesity or adiposity indicators, and these were
all from the same study [22]. The authors propose that the
food provided in childcare (more processed foods) compared
to parental care (more in line with infant feeding guidelines)
may, paradoxically, explain this difference. However, it is also
possible that these “inconsistent” findings merely reflect ex-
pected variation. Studies were highly heterogeneous in terms
of defining childcare, categorizing different types of childcare,
assessing obesity and adiposity, and age at measurement of
outcome and exposure. Although we attempted to group stud-
ies and associations meaningfully (e.g., by type of exposure),
this did not reveal any clear patterns.

@ Springer

One striking finding from the review is the heterogeneity of
the exposures studied. While some authors compared any non-
parental care to parental care, others focus on particular types of
care, seeking to differentiate between, for example, informal
and formal care, and different sub-categories within these.
Furthermore, the definitions of different types of childcare were
not consistent. For example, different authors use “informal
childcare” to mean both unlicensed but paid-for care, grandpa-
rental care, and some center-based care. These differences in
how the exposure was defined undoubtedly contributed to
some of the heterogeneity in findings. Development of a clear
typology of childcare and definitions of different types of care,
alongside clear reporting of what types of care are considered in
different studies would likely add some clarity to the current
literature. However, international differences in types of
childcare available may complicate this process.

The heterogeneity of findings in this review suggests that any
effect of childcare in infancy on the development of obesity may
not be large, although even a small effect at the individual level
may have significant implications at the population level.
Specific factors related to the quality and context of the childcare
environment may be important. The nutritional and physical
activity environments provided by different types of childcare,
and by different providers within broad types, can vary greatly
[32-34]. Although all included studies controlled for a variety of
known confounders, none considered the potential mediating or
moderating roles of childcare-specific factors such as dietary
provisions (other than breastfeeding), sleep, or physical activity
opportunities. Thus, the variability in childcare environments
may partly explain the heterogeneity of study findings.

It is also possible that the effects of childcare on obesity vary
according to child and family characteristics, such as socioeco-
nomic position. There is expanding evidence that some public
health interventions are more effective in affluent groups [35]
and that some risk factors are more potent in less affluent
groups [36]. Again, such effects may obscure findings at the
wider group level, such as those studied here. Further consid-
eration of child- and family-level variables as effect modifiers,
rather than just confounders may yield valuable insights.

In addition to variations in effect according to family char-
acteristics, use of some types of childcare may be restricted to
particular types of families. In these cases, lack of variability
in family characteristics within childcare types may mean that
statistical adjustment for family characteristics is inadequate
and that uncontrolled confounding by family characteristics
persists. For example, in five studies looking at the use of
formal childcare, only one [24] found positive associations
with overweight or BMI z score. The latter was set in
Denmark, where paid parental leave can be taken for up to
52 weeks and shared by both parents. Danish parents using
créches or age-integrated facilities in the first year of their
child’s life may, therefore, be a select group with particular
characteristics (e.g., ineligible for paid parental leave because
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they are recent immigrants). These characteristics may them-
selves influence the development of obesity and so act as
confounders in any relationship between childcare and obesity
[37]. Thus, the reported significant positive associations be-
tween formal childcare and both overweight and BMI z score
may be a reflection of uncontrolled confounding, rather than a
reflection of the influence of this type of childcare in the de-
velopment of obesity.

We did not find strong evidence that exposure to childcare in
the first year of life was any more or less harmful than exposure
in the second year. However, given the variety of ways in
which exposure was assessed, and the number of different out-
come measures used, it is difficult to draw clear conclusions. It
is possible that younger children are no more vulnerable to the
effects of childcare than older children. However, we did not
find any studies that tested this hypothesis directly and further
work is required to assess whether any effects of childcare on
obesity vary according to the timing of exposure.

We did find some indication that the effects of childcare in
infancy on obesity may diminish over time. While only four
associations in included studies included follow-up of chil-
dren beyond 6 years, none of these were statistically signifi-
cant. Thus, it may be possible that any harmful effects of
childcare in infancy are not sustained into later childhood or
beyond. Further longitudinal studies, with follow-up into mid-
dle childhood and beyond, are required to assess any effects of
early childcare on later obesity.

One potential mechanism linking childcare and obesity is
the early discontinuation of breastfeeding. Exclusive
breastfeeding and breastfeeding duration of a minimum of four
to 6 months have been consistently linked to a lower likelihood
of obesity in childhood [38—40]. Research has shown that
women who return to work within the first 4 months postpar-
tum and need to rely on out-of-home childcare are less likely to
continue breastfeeding [41-44]. Two papers included in this
review found that breastfeeding did not mediate the association
between childcare and obesity [23, 30]; however, neither of
these examined exclusive breastfeeding. The timing of
mothers’ return to work is influenced, in part, by the amount
of maternity leave available to mothers—which varies globally.
While adequate maternity leave policies may help encourage
women to breastfeed their infants, they are only one of multiple
factors affecting a woman’s ability and decision to exclusively
breastfeed. Childcare policies that support continued
breastfeeding [45] may help women continue to exclusively
breastfeed their infants in childcare, which may result in lower
rates of child obesity over time.

Limitations
While we used reproducible methods to find relevant papers for

inclusion in this review, we did not conduct a systematic re-
view. In particular, we did not conduct an exhaustive search of

relevant databases such as MEDLINE, CINAHL or Embase.
We may not, therefore, have included all relevant studies meet-
ing the eligibility criteria. Furthermore, by including published
theses, we may have incorporated some less rigorously
assessed material than may be found in peer-reviewed journal
articles. However, these theses make an important contribution
to what is currently a very small volume of relevant literature in
this area. In addition, we did not perform all aspects of
searching and screening in duplicate which may have led to
additional errors. We are currently conducting a systematic re-
view examining the association of childcare factors with diet,
physical activity, sedentary behavior, sleep, and stress that will
help overcome these limitations [46]. We also restricted the
review to longitudinal data in order to reduce the possibility
of reverse causality [47]. However, longitudinal studies alone
cannot determine causality [48] and we did not conduct a for-
mal quality assessment of included studies. While it would
likely be very difficult to gain consent and parental agreement
to conduct a randomized controlled trial of, e.g., parental versus
non-parental care, a variety of more innovative methods could
be used to study the effects of childcare on obesity—including
quasi-experimental evaluations of changes in national and local
childcare and parental leave policies. The studies included in
our review were also all conducted in high-income countries,
and one third were from the USA alone. Thus, our findings
may not be generalizable to other countries not represented,
particularly middle-income countries.

Conclusions

Although our results were heterogeneous, they suggest the
association between childcare and obesity is likely to be neu-
tral or harmful in terms of later adiposity and obesity. As such,
there is a clear need for further research on this topic.
Longitudinal research is resource intensive and researchers
must often rely on existing cohort studies, with questions
and variables, which were not guided by any specific research
questions at the outset. While we recognize this limitation on
what can be studied, it does not diminish the need to ensure
that future studies are informed by theory. Further studies
should also seek to include longer follow-up periods to deter-
mine whether, how, for whom, and under what circumstances
any harmful effects of childcare on obesity persist into later
childhood and beyond.

Although we cannot conclude from the available evidence
that childcare is definitely a risk factor for obesity, we found
almost no evidence that it is protective. Until it is clarified
whether childcare has a neutral or harmful effect on obesity,
it is important to ensure that all childcare settings promote the
health of the children in childcare, particularly in terms of the
quality and quantity of foods offered and opportunities for
physical activity.

@ Springer
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Overall, we found few longitudinal studies exploring the
association between childcare in infancy with later obesity.
Further research is required to develop a typology of childcare
and stronger conceptual theory about how childcare may in-
fluence the development of obesity. These theories could be
used to drive future testing of pre-specified hypotheses
concerning when, how, for whom and under what circum-
stances childcare in infancy may lead to obesity in later life.
Studies with longer follow-up into later childhood and beyond
are also required to determine any long-term public health
impact of childcare. The available evidence is neither compre-
hensive nor consistent enough to warrant concern about in-
fants using childcare. However, given the increasing numbers
of children attending childcare and the amount of time chil-
dren spend in these settings, it is sensible to ensure childcare
environments promote the health of all children.
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