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No association between childcare and obesity at age 4 in low-
income Latino children

N. Zahir, M. B. Heyman, and J. M. Wojcicki
Department of Pediatric Gastroenterology, Hepatology and Nutrition, UCSF, San Francisco, CA, 
USA

Summary

Background—Previous studies have found an association between early entry to childcare and 

risk for overweight and obesity at 3 years of age. These studies, however, have been conducted 

primarily with higher income White populations or have found increased risk in the children of 

educated mothers.

Objective—To ass the relationship between timing of entry to childcare and duration of childcare 

and pediatric overweight and obesity in a high risk population.

Methods—Using data from a longitudinal cohort of low-income Latino children in San 

Francisco, we evaluated the association between time of entry to childcare, hours in childcare, and 

risk for overweight and obesity at age 4. Similarly, we evaluated the relationship between these 

same childcare parameters and body mass index Z score and risk of having a waist circumference 

(WC) percentile ≥90th at 4 years of age.

Results—In contrast with previous studies, we found no association between being in childcare 

at 4 years of age or number of hours per week in childcare and risk for childhood overweight, 

obesity or WC ≥90th percentile at age 4. Additionally, we found no association between age of 

entry to childcare (≤6 months or ≤12 months of age) with risk for overweight or obesity at age 4. 

Future studies need to further evaluate the differential impact of childcare on early childhood 

obesity in relation to race/ethnicity and lower socioeconomic status.

Conclusion—Low-income children may not be at increased risk for obesity in relation to early 

childcare exposure.
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Introduction

Among pre-school-aged children, 2–5 years old, the prevalence of overweight or obesity 

was 26.7% in 2009–2010 in the United States (1). Children less than 2 years of age are also 

impacted with a prevalence between 17 and 26.8% in 2000–2001 (2). Pre-school-aged 

children who are obese are more likely to be obese in their adolescent years, as well as 

adulthood (3).

Previous studies have found that young children who have more childcare exposure have a 

higher body mass index (BMI) Z score or greater risk for overweight at age 3 (4), 

particularly if the childcare occurred in an informal setting (defined as being cared for by a 

friend, neighbour, grandparent, or other relative, babysitter or unregistered child minder) (5). 

It is not clear which aspects of childcare might facilitate risk for early weight gain. One 

previous, however, was conducted in the United study States, in a high-income and 

primarily White population of children (4), while the other was focused in the United 

Kingdom, using the Millennium Cohort Study.

We have an ongoing study of risk factors for early childhood obesity in a lower income San 

Francisco-based Latino cohort as described elsewhere (6). Data from this unique population 

were used to test our hypothesis that increasing and early childcare exposure would increase 

the risk for overweight and obesity in Latino children. We evaluated the relationship 

between enrolment in childcare including hours in care and age of enrolment and risk for 

overweight and obesity at 4 years of age.

Research methods

Participants were recruited in pregnancy and followed annually in our cohort until 4 years of 

age as described elsewhere (6). In short, annual follow-ups consisted of anthropometric 

measurements including weight and height and waist circumference (WC) measurements on 

children. Maternal weight and height and WC were also measured annually. Age that 

childcare commenced and weekly childcare hours were surveyed retrospectively by asking 

mothers and current childcare practices were queried at age 4. Specifics about the type of 

child-care setting were not asked (e.g. whether the care was at a Head Start Centre or home-

based care), although we did collect information on informal vs. formal care. The primary 

outcome of interest was child overweight and obesity, defined respectively as having a BMI 

≥ 85th percentile and ≥95th percentile, using Centers for Disease Control and Prevention 

(CDC) guidelines (7). We also evaluated BMI Z score continuously as an outcome and WC 

≥90th percentile using CDC cut-points for abdominal obesity (8). The primary predictor of 

interest, hours in childcare, was analyzed continuously and categorically defined as full time 

(5) (≥31 h per week) and part time (5) (≤30 h per week). Hours per week were calculated by 

multiplying hours per day and days per week for each child. Maternal BMI was also 

calculated with ≥30 defined as obese and ≥25 to <30 defined as overweight using CDC 

guidelines (7).

A second predictor of interest was time when childcare was started analyzed continuously 

and categorically with early access to care (defined as starting care at ≤6 months of age) or 

Zahir et al. Page 2

Pediatr Obes. Author manuscript; available in PMC 2015 October 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



later access to care (defined as starting care at ≥3 years of age). Chi-square and t-tests were 

used to evaluate association between child weight category and hours of childcare in 

addition to timing of starting care. All data were analyzed using the STATA 11.0 software 

(StataCorp, College Station, TX, USA). All participants gave oral consent for their child's 

participation in the study. The study was approved by the Committee on Human Research, 

the Institutional Review Board, at the University of California, San Francisco.

Results

Maternal socio-demographics

We enrolled 201 Latina women in the cohort as previously described in Wojcicki et al. (6). 

The majority of our cohort (61.2% [123/201]) was of Mexican ethnicity; the remainder was 

primarily of Central American origin (El Salvadorian, Guatemalan and Honduran). We did 

not collect information on racial background on participants. Most women (71.0% 

[115/162]) were participants in the Women, Infants and Children's Program (WIC), and 

71.6% (144/201) were unemployed. Our participants tended to have a high school diploma 

or less (76.0% [152/200]), and 93.0% (187/201) cited Spanish as the primarily language. 

The mean maternal BMI was 25.8 ± 5.5 (13.1–56.7).

The mean age when a child was first placed into childcare was 2.8 ± 1.0 (0.04–4) years 

(Table 1). More than half of the children were overweight (47.3%) or obese (24.9%) at age 

of 4 years; 11.4% (18/152) had a WC ≥90th percentile and mean BMI Z score was 1.08 ± 

1.20. Seventy-one per cent of the parents (71.1% [135/190]) indicated that their child was in 

some form of childcare at age 4 (Table 1). A majority of the children (71.0% [98/138]) 

began childcare at or after the age of 3 years, while only 10.1% (14/138) began before or at 

6 months of age (Table 1).

The mean hours per day spent in childcare were 6.4 ± 2.1 (2.5–12) h, averaging 4.8 ± 0.4 

(3–5) d per week. The mean hours per week spent in childcare were 31.2 ± 11.3 (10–60) h. 

Almost all of the children were in a pre-school or childcare centre as opposed to receiving 

home-based care (98.5%) (Table 1).

Childhood overweight was not associated with attending childcare at 4 years of age (47.7 vs. 

47.4%, P = 0.98) (Table 1) or childhood obesity and attending childcare (29.0 vs. 24.2%; P 

= 0.56; results not shown). Similarly, attending full-time child-care was not associated with 

overweight (44.3 vs. 55.7%; P = 0.57, Table 1) or obesity (44.3 vs. 50.0%; P = 0.52) in 

comparison with part-time childcare. The mean age that childcare began for children who 

were overweight was 2.8 ± 0.1 years vs. 2.9 ± 0.1 years (0.04–4) for normal-weight 

children. More than half (55.6%) of the children who were overweight began care at a young 

age (≤6 months) vs. 44.4% of children who were normal weight (P = 0.61) (Table 1). 

Similarly, of the children who were obese, 22.2% (P = 0.96) began care when they were ≤6 

months of age, similar to the 23.0% of children who were not obese (P = 0.34) (results not 

shown).
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Additionally, BMI Z scores or having a WC ≥90th percentile did not differ based on 

childcare parameters, including being in care at 4 years of age, hours a week in childcare at 

4 years, or age that childcare began (Table 2).

Discussion

In our population of Latino children born in San Francisco with parents originating from 

Mexico and Central America, we did not find any association between timing of childcare 

initiation or hours of childcare and risk for overweight or obesity at age 4.

In contrast, the study by Benjamin et al. (4) found an association in children in Project Viva 

who began care at 6 months of age or younger and an increased weight-for-length Z score at 

1 year and BMI Z score at 3 years of age. Although the sample size of this study was much 

larger than ours (n = 1138), the population was quite different in socio-demographics and 

was almost exclusively White and African American with less than 5% being Hispanic. 

Furthermore, the majority of the sample was in a higher socioeconomic bracket (>$70 000 

per year) and more than 50% had a college degree or graduate-level education. The socio-

demographics of Project Viva contrasts sharply with our population where 76% had a high 

school diploma or less, 70.1% participated in the WIC, and 93.0% spoke Spanish as a 

primary language. In contrast with our analyses, this study evaluated the relationship 

between entry to care and BMI Z score and overweight/obesity at a slightly younger age (3 

years) in contrast with our 4 years of age.

Pearce et al. (5) used the Millennium Cohort Study (n = 14 630) to examine the data of 

children born in the United Kingdom. This population of children was almost exclusively 

White (86.8%) with the remainder being Black or Indian/Pakistani. The study found an 

association among children in informal childcare (defined as being cared for by a friend, 

neighbour, grandparent, or other relative, babysitter or unregistered child minder) and 

overweight and obesity at 3 years of age, particularly those in full-time care. Of additional 

interest, they found that the children of educated mothers (with an advanced diploma) were 

at greater risk for overweight and obesity at age 3 if they were in informal care in 

comparison to those children in formal care or cared for by parents. These same associations 

with obesity were not found in children of mothers with less education. Cultural differences 

in approach to childcare between the United Kingdom and the United States may also in part 

explain some of the differences in findings.

Our study had a few limitations. In our sample, more than half of the children were 

overweight or obese, resulting potentially in limited power to evaluate the impact of 

childcare status on obesity given the relatively equal division in size between small groups. 

Additionally, more than half of the children began care at 3 years of age or older creating 

potentially similar power issues. As older children (>2 years) tend to be cared for in formal 

settings, such as childcare centres, and spend more hours per week in care than younger 

children, we did not have sufficient heterogeneity in our sample to evaluate the impact of 

childcare setting type or hours per week in relationship to weight outcomes in this sample of 

older pre-school children. Additionally, our study did not take into account the level of 

physical activity available at the childcare setting, nor the various other elements that impact 
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the type of care a child receives such as provision of healthy meals and snacks (10). 

Additionally, there is a possibility of recall bias among the participants due to mothers being 

surveyed retrospectively.

In contrast to previous studies, our study found no association between early entry to care 

(<6 months of age) or care or receiving childcare at 4 years of age and risk for overweight, 

obesity or increased BMI Z score in this low-income group of Latino children. It is possible 

that childcare exposures to, for instance, unhealthy foods could contrast more sharply with 

home exposures for children from high versus low socioeconomic settings. Thus, these 

exposures may impact weight gain and eating habits differently depending upon child's 

socioeconomic status. These factors require further systematic study.

With two-thirds of U.S. infants cared for by someone other than their parent and 74% of 

children 3–6 years of age in some form of non-parental care, future studies need to focus on 

the impact of early entry to care and hours in care on long-term child health (9). With pre-

school-aged children consuming 50–100% of their recommended dietary allowances in 

childcare settings (9), there is a strong need for policy and program interventions addressing 

early childhood obesity to focus on the childcare environment (11). Additionally, having a 

clear grasp of child-care providers' knowledge and beliefs regarding their role in children's 

health could be an essential component of childcare-based obesity prevention initiatives that 

should also be explored in future studies (12). Cultural and socioeconomic factors that 

impact the structure of care should also be investigated.
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Table 2

Childcare parameters in relationship to BMI Z score at 4 years and waist circumference ≥ 90th percentile

Variable Waist percentile
≥90th

P
value*

BMI Z score P value*

Childcare parameters

  In care at 4 years 10.3 (12/116) 0.4 0.97 ± 0.90 0.79

  Not in care at 4 years 89.7 (104/116) 0.92 ± 1.37

  Hours per week in childcare

    Full time (≥31 h) 46.2 (6/13) 0.3 0.98 ± –1.11 0.33

    Part time (10–30 h) 53.9 (63/104) 1.16 ± 0.96

  Childcare began at ≤6 months of age

    Yes 0.0 (0/8) 0.3 1.39 ± –1.32 0.37

    No 100 (8/8) 1.06 ± 1.00

  Childcare began at ≤12 months of age

    Yes 7.7 (1/13) 0.6 0.89 ± –0.90 0.46

    No 92.3 (12/13) 0.11 ± –1.10

  Childcare started at ≥3 years of age

    Yes 11.4 (10/88) 0.8 1.11 ± –1.08 0.66

    No 88.6 (78/88) 1.01 ± –1.06

*
P value was calculated using Student's t-tests or chi-square tests of association.

BMI, body mass index.
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