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Abstract

Objective: Maternal return to work within 12 weeks of delivery is associated with poor child 

health and development. However, little is known about the impact of return to work on child 

obesity risk. We examined whether timing of maternal return to work is associated with rapid 

infant weight gain from 0–6 months and weight-for-length at 1 year.

Methods: Secondary data analysis of 279 mother-newborn dyads from the INSIGHT Study, a 

randomized controlled trial evaluating a responsive parenting (RP) intervention. Rapid infant 

weight gain from 0–6 months was assessed using conditional weight gain scores. Infant weight-

for-length was calculated using World Health Organization reference values. Analysis of variance 

(ANOVA) examined whether infant weight outcomes differed by timing of maternal return to 

work (≤12 weeks vs. >12 weeks after delivery). Moderation by study group (RP intervention vs. 

safety control) and mediation by breastmilk feeding were examined in ANOVA models.

Results: Among 261 mothers approximately half (n=130) returned to work within 12 weeks. 

Compared to infants of mothers who returned to work after 12 weeks, infants of mothers who 

returned to work within 12 weeks had higher conditional weight gain scores from 0–6 months (p = 

0.006) and were heavier at 1 year (p = 0.05). These associations were not moderated by study 

group or mediated by breastmilk feeding.
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Conclusion: Maternal return to work within 12 weeks was associated with rapid infant weight 

gain in the first 6 months and higher weight-for-length at 1 year, though the mechanisms to explain 

our findings are unclear.
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maternal employment; Family and Medical Leave Act; rapid weight gain; infant growth; 
childhood obesity

Introduction

Women make up nearly half of the paid workforce, and the number of dual-income families 

is rising.1 Following childbirth, 41% of mothers return to work within 12 weeks and the 

majority are working within a year.2 The federally-mandated Family and Medical Leave Act 

(FMLA) of 1993 allows up to 12 weeks of job-protected leave for childbearing or family 

care.3 However, only 56% of employed mothers qualify for FMLA,4 and many eligible 

employees cannot afford to take unpaid leave.5 This is unfortunate because return to work 

within 12 weeks of giving birth is associated with poorer child health and development.6, 7 

For example, using propensity score-matched samples and adjusting for demographic and 

state-level controls (e.g., unemployment), maternal return to work within 12 weeks of 

delivery was associated with a greater likelihood of behavioral problems at age 4 and 

reduced child immunizations.7

Child obesity risk is positively associated with the number of maternal hours worked8–10 and 

maternal employment duration across childhood.11–13 However, it remains unclear whether 

the timing of mothers’ return to work is associated with obesity risk early in life. Although 

maternal employment is often associated with use of childcare,14 they are not the same 

construct. This is evidenced by US data showing that 12.3% of employed mothers do not 

have regular childcare arrangements, whereas 28.2% of unemployed mothers do in fact 

utilize childcare on a regular basis.14 Recent reviews report inconsistent evidence for a 

relationship between childcare and obesity risk,15, 16 which may be because few studies 

examine the timing of childcare initiation.17–19 Though childcare initiation may be similar to 

timing of return to work, to inform family leave policies, an important question is whether 

return to work within the timeframe allotted by FMLA is associated with weight outcomes 

such as rapid infant weight gain, which is a risk factor for later obesity20 and obesity-related 

comorbidities.21

The aim of this secondary data analysis was to examine whether infant weight outcomes 

differ by the timing of maternal return to work after delivery (≤12 weeks vs. >12 weeks) 

among participants in the Intervention Nurses Start Infants Growing on Healthy Trajectories 

(INSIGHT) Study.22 We hypothesized that infants of mothers who returned to work within 

12 weeks would be more likely to experience rapid weight gain from 0–6 months and weigh 

more at 1 year. Previous research has shown associations between demographic 

characteristics and infant weight,23, 24 thus we examined potential confounding effects of 

maternal age, pre-pregnancy body mass index (BMI), and socioeconomic and marital status. 

Given previously reported positive effects of the INSIGHT responsive parenting (RP) 
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intervention on early life weight outcomes,25, 26 we explored study group (RP intervention 

vs. control) as a potential moderator. Return to work is associated with shorter breastfeeding 

duration.27,28 The protective association of breastfeeding duration appears to be more 

consistent when exclusivity of breastfeeding is known.29 Thus, we examined whether 

breastmilk feeding duration and/or exclusivity were associated with infant weight outcomes 

and whether these variables mediated the association between return to work and weight 

outcomes.

Methods

Study Design and Participants

The current study is a secondary data analysis of INSIGHT, a randomized controlled trial 

evaluating a multi-component RP intervention designed to prevent rapid infant weight gain 

and childhood obesity among first-born infants.22 Mother-infant dyads were recruited from a 

maternity ward in Central Pennsylvania. First-time mothers were eligible for the study if 

they were English-speaking, ≥20 years of age, and their newborns were full-term (≥37 

weeks’ gestation), singleton and weighed ≥2500g at birth. Mother-infant dyads were 

randomized 2 weeks after delivery into two study arms (i.e., RP intervention or safety 

control), stratified by birth weight-for-gestational age (<50th percentile or ≥50th percentile) 

and intended feeding mode (breastfeeding or formula). Trained nurses delivered intervention 

components during home visits at infant ages 3–4 weeks, 16 weeks, 28 weeks, and 40 

weeks, and at clinic visits at 1 year. Enrollment and data collection through 1 year spanned 

January 2012 to March 2015. Of the 279 mother-infant dyads who participated in the 3–4 

week home visit, the present study included participants with data on return to work after 

delivery (n=261). Additional details regarding study procedures, recruitment and eligibility 

criteria have previously been published.22 This study was approved by the Human Subjects 

Protection Office of the Penn State College of Medicine and registered at http://

www.clinicaltrials.gov prior to participant enrollment.

Measures

Background Characteristics

Demographic information was collected from participants at enrollment (e.g., race/ethnicity, 

household income, marital status). Data extracted from medical records included maternal 

age, pre-pregnancy weight (kilograms), infant gestational age, sex, birth weight, and length. 

Maternal height was measured in duplicate to the nearest 0.1 cm or extracted from medical 

records, and used to calculate pre-pregnancy BMI (kg/m2).

Infant Anthropometrics

Nurses measured infant weight and recumbent length at home visits prior to age 1 year. At 

the 1-year visit, research nurses blinded to study condition measured anthropometrics. 

Weight was measured to the nearest 0.01 kg using an electronic scale (Seca 354). 

Recumbent length was measured to the nearest 0.1 cm with a portable stadiometer (Shorr 

productions). Weight and length were measured in duplicate and a third measurement was 

obtained if the two values differed by more than 0.05 kg for weight or 1 cm for height. The 
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average of measurements was used for analyses. Height and weight were plotted over the 

course of the study, and at no point were any values considered implausible. Weight-for-

length was converted to percentiles and z-scores using the World Health Organization 

growth charts.30

Rapid weight gain from birth to six months (28 weeks) was assessed using conditional 

weight gain scores (CWG).25 Based on previously described procedures,31 CWG scores 

were calculated as the standardized residuals of weight-for-age at 28 weeks regressed on 

weight-for-age at birth, adjusting for length-for-age at birth and 28 weeks and infant age at 

the 28-week study visit. CWG is normally distributed with a mean of 0 and standard 

deviation of 1. Positive CWG scores indicate relatively faster weight gain, whereas negative 

CWG scores indicate relatively slower weight gain compared to the sample mean.

Timing of return to work

Maternal employment was assessed at 8- and 20-weeks from phone interviews. Mothers who 

were working outside of the home indicated the date that they returned to work. Timing of 

mothers’ return to work was dichotomized into two groups: 1) mothers who returned to 

work ≤12 weeks after delivery and 2) mothers who returned to work >12 weeks or not at all. 

12 weeks was chosen, as it is the length of maternity leave allowed by FMLA.3

Potential moderators and mediators

Because infants in the RP intervention had lower mean CWG from birth to six months and a 

reduced prevalence of overweight at 1 year compared to infants in the control group,25 study 

group was included in all analyses with weight outcomes. At 2, 8, and 20 weeks mothers 

were asked whether they were currently breastfeeding. If not currently breastfeeding, 

mothers indicated their child’s age when they stopped breastfeeding. In line with previous 

studies,32, 33 a dichotomous variable for breastfeeding duration was created (<4 months vs. 

≥4 months). The number of feedings as breastmilk or formula was measured at 16 and 28 

weeks using a modified food frequency questionnaire from the Infant Feeding Practices 

Study 2.34 Exclusive breastmilk feeding was defined as 100% of milk feedings (at the breast 

or by bottle) as breastmilk with all other cases defined as not exclusively fed breastmilk. 

Additionally, mothers who were exclusively breastmilk feeding at 2 weeks were asked how 

long they intended to breastfeed.

Statistical Analysis

Analysis of variance (ANOVA) was used to determine whether timing of return to work was 

associated with infant weight outcomes. We examined mean differences in the following 

weight outcomes by maternal return to work at ≤12 weeks or not: 1) CWG from 0–6 months 

and 2) weight-for-length percentiles and z-scores at 1 year. Maternal age, pre-pregnancy 

BMI, household income, education, and marital status were explored as potential covariates. 

A Kolmogorov-Smirnov 2-sample test was used to determine whether there was a significant 

difference in the distribution of CWG by timing of return to work. To test whether the 

association between timing of return to work and infant weight outcomes differed for infants 

in the RP intervention versus the control group, study group was examined as a moderator 

by adding an interaction term to the ANOVA models. Analyses examining breastmilk 
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feeding duration and exclusive breastmilk feeding as mediators of the association between 

return to work and weight outcomes were conducted using the Sobel test.35

ANOVAs were performed using all available cases for each weight outcome. This resulted in 

256 cases in analyses examining CWG and 250 cases in analyses examining 1-year weight-

for-length. Sensitivity analyses were conducted by excluding each of the following 

subgroups: 1) mothers who dropped from the study before 1 year (n=29), 2) mothers who 

indicated they returned to school (n=11), and 3) mothers who had not returned to work by 1 

year (n=55). Exclusion of these cases did not change results, thus all available cases were 

included in the present analyses. All analyses were conducted using the SAS software, 

version 9.4 (SAS Institute).

Results

Approximately half (n=130) of mothers returned to work by the time their child was 12 

weeks old, with 15 of these mothers returning by 6 weeks. Among 131 mothers who did not 

return to work by 12 weeks, 64 returned between 12 and 28 weeks, 5 returned between 28 

weeks and 1 year, and 55 mothers had not returned by 1 year. An additional 7 mothers had 

missing employment data after 12 weeks. Sample demographics by maternal return to work 

are shown in Table 1. The majority of mothers were Non-Hispanic White (87%), married 

(75%), college graduates (64%), and reported an annual household income ≥$50,000 (75%). 

Compared to mothers who returned to work after 12 weeks, mothers who returned to work 

within 12 weeks were less likely to exclusively feed breastmilk at 16 (p=0.04) and 28 

(p=0.004) weeks, fed breastmilk for a shorter duration (M=6.1 ± 5.6 vs. M=8.3 ± 6.4 

months, p=0.004), and introduced a bottle earlier (M=8.7 ± 12.8 vs. M=13.8 ± 18.6 days, 

p=0.01). Among mothers who were exclusively breastmilk feeding at 2 weeks, there was no 

difference in their intended duration to breastfeed by timing of return to work (p=0.73) or in 

the percent who met or exceeded their breastfeeding duration goal (p=0.46).

Maternal age, race/ethnicity, marital status, education, and household income did not differ 

by return to work and were not associated with infant weight outcomes. Mothers who 

returned within 12 weeks were more likely to have overweight or obesity compared to 

mothers who did not return by 12 weeks (48% vs. 35%, p=0.03, Table 1). Pre-pregnancy 

BMI was not associated with CWG or weight-for-length at 1 year, and controlling for pre-

pregnancy BMI did not change the associations between return to work and weight 

outcomes (data not shown). More parsimonious models excluding potential covariates and 

pre-pregnancy BMI are presented.

Infants of mothers who returned to work within 12 weeks experienced faster than average 

weight gain from 0–6 months [M {95%CI}=0.16 {−0.01–0.34}] compared to infants of 

mothers who did not return within 12 weeks, who had slower than average weight gain 

(M{95%CI}=−0.18 {−0.35–0.00}; F=7.67, p=0.006). Figure 1 illustrates that compared to 

infants of mothers who returned to work after 12 weeks, the distribution of CWG for infants 

of mothers who returned to work within 12 weeks was shifted to the right, indicating faster 

weight gain among this group (Kolmogorov-Smirnov asymptotic test, 0.2, p=0.01). CWG 

does not intuitively translate to child weight gain and may be difficult to interpret.31 
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Comparing mean weight gain from 0–6 months between the two groups can serve as a proxy 

for the effect size. Infants of mothers who returned within 12 weeks had a mean weight gain 

of 4.62 kg from 0–6 months, whereas infants of mothers who returned after 12 weeks had a 

mean weight gain of 4.44 kg; a difference of 0.18 kg. Study group did not moderate the 

association between return to work and CWG (F=0.14, p=0.71), suggesting that the RP 

intervention was effective in reducing rapid weight gain during the first six months 

regardless of whether mothers returned to work within 12 weeks. Breastmilk feeding 

duration <4 months and exclusive breastmilk feeding at 16 weeks were not associated with 

CWG and did not mediate the relationship between return to work and CWG (Breastmilk 

feeding duration <4 months Sobel test p=0.94; Exclusive breastmilk feeding at 16 weeks 

Sobel test p=0.31).

Weight-for-length percentiles at 1 year were higher for infants of mothers who returned to 

work within 12 weeks [M {95%CI}=64.2 {59.5–69.0}] compared to infants of mothers who 

did not return within 12 weeks [M {95%CI}=57.7 {59.5–69.0}; F=3.74, p=0.05], though 

both groups were classified on average as normal weight (weight-for-length percentile <85th 

percentile).The association between timing of return to work and weight-for-length 

percentile at 1 year was not moderated by study group (F=0.11, p=0.74). Breastmilk feeding 

duration <4 months was not associated with weight-for-length percentile. Controlling for 

study group, infants who were exclusively fed breastmilk at 16 weeks had a lower weight-

for-length percentile at 1 year [M {95%CI}=56.1 {50.8–61.3}] compared to infants who 

were not exclusively fed breastmilk [M {95%CI}=63.9 {59.6–68.2}; F=4.85, p=0.01]. 

Although exclusive breastmilk feeding attenuated the association between return to work 

and weight-for-length percentile (p=0.05 to p=0.11), exclusive breastmilk feeding did not 

mediate this relationship (Sobel test p=0.16). . Results at 1-year were similar when 

examining weight-for-length z-scores instead of percentiles and when using duration of 

breastmilk feeding <6 months and exclusive breastmilk feeding at 28 weeks (data not 

shown).

Discussion

In this secondary analysis, infants of mothers who returned to work within 12 weeks of 

delivery gained weight more rapidly from 0–6 months and were heavier at 1 year compared 

to infants whose mothers returned to work after 12 weeks or not at all. Previous studies show 

that maternal return to work within the first 12 weeks after delivery is negatively associated 

with child health and development.7 We provide initial evidence that an earlier return to 

work may increase the risk for rapid infant weight gain and higher weight-for-length at 1 

year. Although the observed difference in weight gain by return to work was small (i.e., 0.18 

kg), it may be of public health importance at a population level given the potential for 

improvements in US parental leave policies (e.g., longer duration, paid leave). Rapid infant 

weight gain is an undesirable early growth pattern,20, 36 thus our results add to evidence 

supporting the need to reevaluate existing policies. The US is the only developed country 

that does not offer paid maternity leave, and compared to other developed countries the 

length of leave provided at a national level is the shortest across all types of leave.37 In 

contrast, Sweden, Norway, and Denmark provide 68, 52, and 28 weeks of paid leave, 

respectively.37 These countries have substantially lower childhood obesity rates compared to 
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the US. In the US, 17% of 2–19 yearolds have obesity38 compared to estimates that range 

between 2–5% in these Scandinavian countries.39, 40 Although other factors (e.g., nutrition 

environment, healthcare, poverty, breastfeeding rates) likely contribute to differing obesity 

rates between the US and Scandinavia, universal access to paid parental leave may be a 

contributor. It is important to consider differences in cultural values surrounding family 

policies. For example, Scandinavia has a history of generous work-family policies and a 

culture that supports women’s participation in the labor force.41 Further, breastfeeding is 

highly valued in these countries, which is reflected in higher breastfeeding rates compared to 

the US.42 Parental leave policies may benefit child health differently for countries that 

provide greater acceptance/support for breastfeeding compared to countries that do not.

Study group did not moderate the effect of return to work on infant weight outcomes. 

Regardless of timing of return to work, the INSIGHT RP intervention was effective in 

reducing rapid weight gain and weight-for-length at 1 year, a primary objective of the 

INSIGHT intervention.22 We found that mothers who returned to work within 12 weeks of 

delivery breastfed for a shorter duration and were less likely to exclusively breastfeed, 

consistent with a large body of work indicating that return to work and breastfeeding 

cessation are strongly linked.27 In our sample, duration of breastmilk feeding was not 

associated with infant weight outcomes. Exclusive breastmilk feeding at 16 weeks was not 

associated with rapid weight gain, but was associated with weight-for-length percentile at 1 

year. However, exclusive breastmilk feeding did not mediate the association between return 

to work and 1-year weight-for-length. It is unclear whether the association between 

exclusive breastmilk feeding and weight-for-length in our sample was driven by greater 

intensity of feeding breastmilk or greater intensity of feeding at the breast. Due to our 

relatively small sample size and lack of adequate information related to bottle feeding at 16 

weeks, we were not able to examine these differences.

Our findings are consistent with previous research showing associations between other 

aspects of maternal employment and higher BMI in children 3–15 years of age.8–13 Studies 

consistently show stronger positive associations between work hours and child overweight 

among Non-Hispanic White families and mothers with higher educational attainment,8, 9 

sample populations with characteristics similar to the INSIGHT cohort. For example, 

Hawkins and colleagues9 found a greater likelihood of overweight among 3-year-olds for 

every 10 hours a mother worked per week; however, the association was only significant for 

children in households with annual income greater than $57,750. Maternal hours spent at 

work implies a trade-off between income and time engaged with the child. According to 

economic theories of parental leave, leave policies affect infant health by increasing parental 

time whereas they would only affect infant health outcomes through medical care or 

household commodities if policies increase income.43 For lower income families, the 

additional income from more working hours may outweigh negative outcomes associated 

with less parental time. On the other hand, higher income families may be better equipped to 

manage an income loss resulting from maternal time off for childbirth thus allowing one to 

see differences in child outcomes associated with parental time. Benefits to child health 

associated with greater parental time may be greater for a more educated compared to a less 

educated mother.44 We hypothesize that the association between return to work and infant 
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weight outcomes would be null or attenuated among families with lower socioeconomic 

status.

Our results are also similar to findings from a study of childcare and infant weight.19 Kim 

and Peterson19 showed that infants who initiated childcare between 3–6 months, but not 0–3 

or 6–12 months, gained more weight from birth to 9 months compared to infants in parental 

care. We extend these findings by showing that maternal return to work within 3 months is 

associated with infant weight through 1 year. Also in line with our results, feeding practices 

did not play a mediating role between childcare initiation and weight gain.19 It appears that 

the timing of return to work, which may also translate to childcare initiation for some dual-

earner and single parent households, may play a role in obesity risk. We did not have 

adequate information in our sample regarding childcare arrangements to disentangle 

contributions of childcare and maternal employment to obesity risk. A future study 

specifically designed to investigate the effects of both maternal employment and childcare 

initiation on obesity risk is needed.

A strength of our study was examining return to work by the amount of leave allotted by 

FMLA. However, we were limited by not having access to mothers’ FMLA eligibility and 

utilization or employer provided leave. It is unknown whether mothers who returned within 

12 weeks did so due to a lack of job-protected leave, or for other reasons (e.g., financial, 

career goals, social norms). Our results are intended to generate future research that 

specifically examines the association between return to work and infant weight as a function 

of parental leave policies. Additional limitations include a modest sample size and the 

inability to assess differences by socioeconomic status or race/ethnicity. Research with 

diverse samples is needed, particularly in high-risk samples given that low-income and 

ethnic minority children are disproportionately affected by obesity.45 Finally, our results 

may not be generalizable to mothers with multiple children, which is important to consider 

knowing that the proportion of mothers returning to work within the first 9 months after 

childbirth decreases after third or later born children compared to first or second births.2

In conclusion, infants of mothers who returned to work within 12 weeks after delivery 

experienced faster weight gain from 0–6 months and had higher weight-for-length at 1 year 

compared to infants of mothers who returned to work after 12 weeks or not at all. Our 

findings did not differ according to study group and although exclusive breastmilk feeding 

was associated with both return to work and weight at 1 year it did not mediate this 

relationship. Additional research examining other potential mechanisms (e.g., parent feeding 

styles, behaviors of other caregivers) that may explain the association between return to 

work within 12 weeks after delivery and infant weight outcomes is warranted.
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Figure 1. 
Conditional weight gain from birth to 6 months by maternal return to work (p=0.01)

Infants of mothers who returned to work after 12 weeks had lower conditional weight gain 

scores indicating slower weight gain from birth to 6 months. Conditional weight gain scores 

greater than 0 reflect more rapid weight gain (Kolmogorov-Smirnov asymptotic test, 0.2, 

p=0.01).
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Table 1.

Demographic characteristics by maternal return to work status (n=261)

Characteristic
Returned ≤12 weeks

(n=130)
Returned >12 weeks/not at all
(n=131)

Mother

Age, mean (SD), y 28.6 (4.6) 29 (4.8)

Pre-pregnancy BMI, mean (SD)* 26.3 (5.9) 24.7 (4.6)

Non-Hispanic White, No. (%) 123 (94.6) 119 (91.5)

Married, No. (%) 98 (75.4) 101 (77.1)

Annual household income, No. (%), $

    <$10,000 2 (1.5) 7 (5.3)

    $10,000-$24,999 6 (4.6) 10 (7.6)

    $25,000-$49,999 17 (13.1) 10 (7.6)

    $50,000-$74,999 34 (26.2) 33 (25.2)

    $75,000-$99,999 29 (22.3) 25 (19.1)

    >$100,000 35 (26.9) 37 (28.2)

    Don’t know/decline to answer 7 (5.4) 9 (6.9)

Education, No. (%)

    High school graduate or less 15 (11.5) 11 (8.4)

    Some college 32 (24.6) 35 (26.7)

    College graduate 48 (36.9) 50 (38.2)

    Graduate degree or higher 35 (26.9) 35 (26.7)

Infant

Male sex, No. (%) 65 (50.0) 69 (52.7)

Gestational age, mean (SD), wk 39.6 (1.2) 39.5 (1.2)

Birth weight, mean (SD), kg 3.5 (0.5) 3.4 (0.4)

Birth length, mean (SD), cm 50.9 (2.3) 50.9 (2.4)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared).

*
p=0.03
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