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Abstract This study aimed to investigate the prevalence

of maternal depressive symptoms at 5 and 9 months post-

partum in a low-income and predominantly Hispanic sam-

ple, and evaluate the impact on infant weight gain, physical

health, and sleep at 9 months. Participants included 132

low-income mother-infant pairs who participated in a larger

investigation on prenatal care utilization. Mothers were

interviewed in person 24–48 h after birth and by phone at 5

and 9 months postpartum. Clinically significant levels of

depressive symptoms were reported in 33% of the women at

5 months postpartum, and 38% at 9 months postpartum.

Higher depressive symptoms at 5 months were associated

with less infant weight gain from 5 to 9 months, p = .002,

increased infant physical health concerns, p = .05, and

increased infant nighttime awakenings at 9 months,

p = .001. Results suggest a striking prevalence of clinically

significant depressive symptoms through 9 months post-

partum in this very low income, largely ethnic minority

sample. Further, the effects of postpartum depression

include significant ramifications for infant physical health.

Keywords Postpartum depression � Body weight �
Infant � Sleep

Introduction

Approximately 10–15% of new mothers in the United

States experience postpartum depression (PPD) [1]. How-

ever, the incidence may be considerably higher among low-

income and ethnic minority women [1, 2]. Despite evidence

of higher risk, most low-income and ethnic minority women

with PPD are not diagnosed or treated [1]. Analysis of the

Pregnancy Risk Assessment and Monitoring System data

revealed financial stress, low education, and receipt of

Medicaid predicted higher risk of PPD [3]. These risks are

particularly salient for Hispanic women who, compared to

non-Hispanic women, are more likely to live in poverty,

less likely to graduate from high school, and less likely to

have private health insurance [4]. Mexican–Americans in

particular are important to study, as they are the fastest

growing minority group in the US (58% of Hispanics in the

US; US Census Bureau, 2001), and studies have found that

21–53% of Mexican–American mothers experience signif-

icant depressive symptoms in the early postpartum (PP)

period (4–6 weeks PP); [5–7].

It is clear that PPD represents a sizeable public health

concern, with wide-ranging negative consequences for

women and their children. An extensive literature docu-

ments that children of depressed mothers are at increased

risk of behavioral, cognitive, and social impairments

[8, 9]. The effects of maternal PPD on infant health are

not as well documented, particularly in low-income pop-

ulations in the U.S. Studies in developing countries,

however, have documented effects of PPD on aspects of

infant health including colic, problematic sleep, less

weight gain, and more physical health problems [10–14].

The high stress nature of low-income environments may

exacerbate the effects of PPD, yet little is known about the

impact of PPD on infant health in low-income populations
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in the United States. Children from economically deprived

environments are more likely to experience infections and

physical ailments that can extend into childhood and

beyond [15]. The higher prevalence of PPD in Hispanic

women, combined with a low income environment, may

place their children at substantially higher risk of a host of

health problems [14].

Several mechanisms have been theorized to link PPD

and infant health. A prenatal onset of depression may affect

birth outcomes such as low birth weight or pre-term birth

[14]. Depression in the postpartum period may also affect

infant health as a consequence of impaired parenting.

Mothers with PPD are less able to interpret and respond

appropriately to infant signals, show more negative and

less positive affect towards their infants, and are more

intrusive in their interactions with their infants [16]. Fur-

ther, depressed mothers are less likely than non-depressed

mothers to engage in proper health behaviors such as well-

baby doctor visits, immunizations, household safety prac-

tices, and proper feeding and sleeping practices [17–19].

Reciprocal effects between maternal depression and

aspects of infant health may occur, and possibly exacerbate

the long-term consequences for mothers and infants.

The current study evaluated the prevalence of maternal

depression in the first 9 postpartum months in a largely

Hispanic sample of low-income mothers, and investigated

prospective relations between depressive symptoms at

5 months and indicators of infant health at 9 months. This

study is unique in that it investigated the prevalence and

prospective effects of PPD on infant health at two time

points during the late postpartum period (5 and 9 months).

Most studies investigating postpartum outcomes only

measure earlier time points (e.g. 6–12 weeks), however, we

were interested in longer term outcomes of PPD and how it

affected aspects of infant health in a high risk sample. It

was hypothesized that elevated symptoms of depression at

5 months postpartum would prospectively predict less

infant weight gain, more minor health concerns, and dis-

turbed sleep at 9 months postpartum.

Method

Study Sample

Participants included 132 mother-infant pairs. All mothers

participated in a larger investigation of prenatal care uti-

lization in low-income women. Eligibility requirements

included mothers who were at least 18 years old, spoke

English or Spanish, were eligible to receive Medicaid or

Federal Emergency Services coverage for birth expenses,

and resided in one of ten zip codes targeted because of

lower income and higher infant mortality rates relative to

surrounding neighborhoods. Sample demographics are

displayed in Table 1. The majority of participants self-

identified as Hispanic, were born in Mexico, and spoke

Spanish as their primary language.

Procedure

The study was completed across three time points: 24–48 h

after birth, 5 months postpartum, and 9 months postpartum

(infant ages were adjusted for prematurity). In the hospital

at the first time point, bilingual female interviewers

obtained informed consent, and conducted the interview by

reading questions aloud in either English or Spanish.

Nursing staff provided birth outcome data (gestational age,

birthweight, 5 min APGAR scores) from the medical

charts. The 5 and 9 month interviews were conducted over

the phone by bilingual female interviewers. All of the

methods for this study were approved by and in accordance

with the Institutional Review Boards at Maricopa Medical

Center, St. Joseph’s Hospital, Maryvale Hospital, Banner

Good Samaritan Medical Center, and Arizona State

University.

Interviewers conducted interviews for the larger study

with 537 women in the hospital. Although not originally

designed to be longitudinal, 245 women from the larger

study provided phone numbers and permission to be

re-contacted. Of these, we were able to contact 132

women at 5 and/or 9 months postpartum. The majority of

participants were lost to follow-up due to disconnected

phones and/or moving without a forwarding address. Four

women refused the interview, and 2 were no longer eli-

gible due to infant death. Analyses of sample attrition

indicated no significant differences between those who

participated only in the birth assessment, and those who

participated in at least one of the follow-ups on demo-

graphic variables including number of children, number

of adults in the home, and mother’s age, marital status,

educational level, distress levels at birth, or employment

status (all p’s [ .25).

Measures

Depressive Symptoms

Maternal depressive symptoms were assessed using the

20-item Center for Epidemiologic Studies Depression scale

(CES-D; 5 month a = .85, 9 month a = .89); [20]. A score

of 16 or higher is considered to have clinical significance.

A score of 24 or higher has been suggested to indicate very

high risk in postpartum ethnic minority women [21]. Reli-

ability of the CES-D has been shown in ethnic minority [22]

and postpartum women [23].
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Infant Weight, Health, and Sleep

Infant weight, prevalence of health issues, and nighttime

awakenings were assessed using a questionnaire developed

for this study. Mothers were asked how much their children

currently weighed, and if their children had suffered from

medical issues common during infancy including: rash,

colic, colds, fever, cough, ear infections, vomiting, and

diarrhea. The summed endorsements formed an ‘‘infant

health score’’ (5 month mean = 2.26, SD = 1.62; 9 month

mean = 2.79, SD = 2.01). Infant sleep was assessed

through maternal report of how often their baby woke

during the night. Answer choices were: rarely (he or she

usually sleeps through the night), once, two to three times,

and more than three times.

Data Analysis

Regression analyses were conducted using MPlus 4.0

(Muthen & Muthen 2006). Analyses included all maternal

data available. Maximum likelihood (ML) estimation was

used to handle missing data; full data was able to be

assessed for 124 women regarding infant weight, 126

women for infant health, and 128 for infant sleep. ML is

considered to be a state of the art method of handling

missing data [24]. Using ML results in less bias, greater

accuracy, and improved power of the analyses compared to

traditional ad hoc methods [25].

Preliminary Results

Zero-order correlations are displayed in Table 2. Pre-

liminary analyses indicated that the variables were nor-

mally distributed (skewness \2 and kurtosis \7); [23]. To

evaluate potential confounding effects of birth outcomes,

birth weight, Apgar score, and gestational age were

investigated as potential covariates. Similarly, breastfeed-

ing status was evaluated as it may affect infant weight and

health, and depressed mothers may be less likely to

breastfeed [26]. However, none of these variables were

Table 1 Participant

demographics and birth

variables

Participant demographics

Age M = 26.5 years (SD = 5.59)

Ethnicity

Hispanic 80%

Caucasian 10%

African-American 6%

Other 4%

Country of origin

Mexico 74%

United States 23%

Elsewhere 3%

Primary language

Spanish only 71%

Spanish or English 13%

English only 16%

Marital status

Single 37%

Married or living with a partner 57%

Widowed, separated, or divorced 6%

Education

Did not complete high school 42%

High school diploma 45%

Education beyond high school 13%

Total number of children M = 3 (SD = 1)

Birth variables

Length of gestation (range 30–41 weeks) M = 38.68 weeks (SD = 1.63)

Premature infants (\37 weeks gestation) 10.4%

5 min APGAR scores (range 7–9) M = 8.92 (SD = .30)

Birth weight (range 2,225–4,445 g) M = 3,335.85 g (SD = 490.69 g)

Infants with low birth weight (\2,500 g) 6.4%

Matern Child Health J (2012) 16:887–893 889
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significantly associated with any of the outcomes, and were

therefore not included in the final models.

Outliers were examined using measures of influence,

DFFITS and DFBETAS values in SPSS 17.0 (Chicago, IL).

DFFITS indicates the number of standard errors a predicted

score changes with the inclusion of a case, and DFBETAS

indicates the standardized change in an individual regres-

sion coefficient by presence of the data point. For small to

moderate sample sizes, DFFITS and DFBETAS greater

than an absolute value of 1 suggest an influential case and

require further analyses [27]. All analyses suggested that

outliers were not influencing the results, thus all cases were

retained.

Main Findings

Prevalence of Postpartum Depression

At 5 months postpartum, 33% of the women reported

clinically significant levels of depressive symptoms (CES-

D C 16), and 38% reported clinically significant symptoms

at 9 months. Using a cutoff of 24 or greater on the CES-D,

12% of women had severe depressive symptoms at

5 months postpartum, and 18% at 9 months.

Infant Weight

The regression model included infant weight at 9 months

as the dependent variable and maternal depressive symp-

toms at 5 months as the predictor, controlling for infant

weight at 5 months. The overall model was significant,

v2 (2, 124) = 17.86, p \ .001, adjusted R2 = .28. Higher

depressive symptoms at 5 months were associated with less

infant weight gain from 5 to 9 months, B = -.12 (SE =

.04), p = .002, r = -.27 indicating a small-to-medium

effect size according to Cohen’s criteria [28]. Infants of

mothers with clinically significant levels of depressive

symptoms (CESD C 16) gained an average of 2.93 lb

(±2.32) from 5 to 9 months, while infants whose mothers

were not depressed (CESD \ 16) gained 5.16 lb on average

(±3.93), indicating a 2.24 lb difference, t(55) = 2.37,

p = .02, Cohen’s d = .69, a medium-to-large effect size.

Infant Health

The regression model predicted infant health concerns at

9 months from maternal depressive symptoms at 5 months,

controlling for infant health concerns at 5 months. The

overall model was significant, v2 (2, 126) = 7.87, p = .02,

adjusted R2 = .12. Maternal depressive symptoms at

5 months predicted more infant health concerns at

9 months B = .05 (SE = .03) p = .05, and r = .17, a

small-to-medium effect size.

Infant Sleep

A multinomial logistic regression analysis was performed

to investigate the relation between maternal depressive

symptoms at 5 months and infant sleep at 9 months,

controlling for infant sleep at 5 months. The model

was significant, v2 (2, 128) = 22.46, p \ .0001, adjusted

R2 = .31. Maternal depressive symptoms at 5 months

Table 2 Pairwise correlations: maternal depressive symptoms, infant weight, infant health, and infant sleep

Variables 1 2 3 4 5 6 7 8 9 10 11 12

Birth variables

1. 5 min APGAR score –

2. Gestational age .12 –

3. Birth weight .20* .50** –

5 month variables

4. Infant weight .12 -.19 .08 –

5. Infant physical health -.13 .04 .04 .13 –

6. Infant sleep -.08 -.18 -.23* -.09 .02 –

7. Breastfeeding -.22* .004 -.08 -.25* .14 -.03 –

8. Maternal depressive symptoms -.22* .02 .001 -.04 .16 .04 .16 –

9 month variables

9. Infant weight .04 .11 .15 .38** .07 -.23 -.16 -.35** –

10. Infant physical health .10 .02 .06 .12 -.26* -.09 .02 .28* -.001 –

11. Infant Sleep -.21 -.17 -.13 -.10 .18 .48** .15 .30* -.05 .03 –

12. Maternal depressive symptoms -.15 -.09 .05 -.05 .24 -.02 .21 .61** -.20 .11 .24* –

* p \ .05 ** p \ .01
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significantly predicted more problematic infant sleep at

9 months B = .03 (SE = .01), p = .01, r = .23, a small-

to-medium effect size.

Discussion

The current study examined the prevalence of postpartum

depressive symptoms in a predominately Hispanic sample of

low-income women, and evaluated prospective relations

between depressive symptoms and infant weight gain, minor

physical health concerns, and sleep. High rates of depressive

symptoms were reported; 33% exceeded CES-D criteria

for clinically significant symptoms at 5 months and 38%

reported clinically significant levels at 9 months. The prev-

alence of PPD in this sample corroborates previous studies

that have found substantially elevated levels of depressive

symptoms in Mexican–American mothers (21–53%); [5–7],

however, those studies focused on 4–6 weeks postpartum,

suggesting that clinically significant depressive symptoms

may extend into the late postpartum period in low-income

and ethnic minority mothers.

Results further suggest that maternal depression in the

first 5 postpartum months may have significant health

consequences for infants of low SES and ethnic minority

women. Infants of mothers with higher depressive symp-

toms at 5 months gained significantly less weight and had

more minor health problems at 9 months of age. From 5 to

9 months, infants of depressed mothers gained an average

of 2.24 lb less than infants of non-depressed mothers. Our

findings are consistent with research on PPD and infant

health in developing low-income countries, but are unique

in demonstrating these relations in a low-income and pre-

dominately Hispanic population in the United States.

Importantly, the infant health outcomes were not associated

with breastfeeding status, birth weight, APGAR scores, or

gestational age, suggesting that the effects were not a direct

result of negative birth outcomes.

Maternal depressive symptoms and infant sleep also had

a prospective relation such that maternal depressive

symptoms at 5 months predicted more infant nighttime

awakenings at 9 months. Prior studies examining associa-

tions between maternal depression and infant sleep have

found mixed results [e.g. 29, 30], and few have examined

this relation prospectively or in low-income populations.

Mothers who are depressed may engage in poorer sleep

habits that perpetuate depressive symptoms and negatively

impact infant sleep. Poor infant sleep and maternal

depressive symptoms may each influence the other and

become more problematic over time [11, 30]. However, the

current findings should be interpreted with caution due to

the categorical nature of the answer set. Future studies

should investigate the relations between PPD and infant

sleep using more extensive sleep measures.

There are several clinical implications of the current

findings. The high rates of PPD and potential effects on

infant health in this population suggest that it may be

appropriate for health care professionals to consider mater-

nal mental health while evaluating infant health. A high

prevalence of depressive symptoms evident at 9 months

postpartum suggests that repeated screening throughout the

first year may benefit mother and infant. Very brief screen-

ing measures such as the Edinburgh Postnatal Depression

Scale (EPDS); [31] have been shown to be reliable and

practical to clinicians and patients in large population

studies [32] and have been validated in low-income and

Spanish-speaking samples [33, 34]. Culturally-informed

interventions with ethnic minority mothers may help miti-

gate infant health consequences of postpartum depression.

For example, strong cultural values and family and social

support are potential protective factors for low-income

Mexican–American mothers [7], the largest ethnic group in

this sample. Bidirectional effects between mother and infant

may also be important to consider. A recent study has shown

that a behavioral sleep intervention for infants can positively

affect maternal depressive symptoms [35].

A considerable strength of this study is its attention to an

understudied and high risk population of very low-income,

predominantly Hispanic women in the US, the majority of

whom were Spanish-speaking immigrants. However, typi-

cal of longitudinal studies involving very low-income,

highly stressed, or recent immigrant samples, attrition rates

are a limitation [36]. Other studies examining low-income

pregnant Mexican–American women have similarly expe-

rienced low rates of retention [37]. No significant differ-

ences between those who completed follow-up interviews

and those that did not were identified, however factors that

were not assessed could potentially influence results. The

development of methods to minimize attrition with high

risk samples are a high priority for future research. Further,

the sample was predominantly Mexican–American and the

findings cannot be generalized to other ethnicities.

Measures of infant health were based on maternal report.

Longitudinal research with low-income and ethnic minority

samples presents considerable barriers (e.g. undocumented

status, frequent moves, lack of health insurance, decreased

utilization of infant medical care) to retrieving medical

records [38, 39]. Because the infant health measures were

based on maternal self-report, one possibility may be that

maternal postpartum depression affects the perception of her

infant. Some studies have found that depression may affect

maternal perception of her infant [40, 41]; however, other

studies have found no relation in both general [42] and

minority [16] populations, and a meta-analytic review [43]
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suggests that these biases are likely to be minimal. The

current study minimized the possibility of potential nega-

tivity biases in 9 month maternal reports by controlling for

5 month reports. Nonetheless, future research should sub-

stantiate self-report whenever possible with objective mea-

sures of infant health.

Conclusion

This study provides important evidence of the striking

prevalence of PPD in low income and ethnic minority

women in the US as well as the potential impact of PPD on

infant health. A high percentage of women (33–38%)

reported clinically significant levels of depressive symptoms

at 5 and 9 months postpartum. The majority of the sample

was Hispanic, thus these findings underscore the urgent need

for culturally-informed research on the consequences of

PPD for mothers and their children, as well as the devel-

opment of prevention and intervention programs. The sig-

nificant relation of maternal depression to slower infant

weight gain and more infant health concerns, when consid-

ered in conjunction with current birth trends and a high

prevalence of PPD, demonstrate the sizeable need for health

care professionals in contact with low income and ethnic

minority new mothers to assess for postpartum depression

across the first postpartum year, as early intervention may

benefit both maternal and infant health.
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