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Food insecurity during pregnancy is associated with various adverse pregnancy 
outcomes for the mother and infant, but less is known about the role of 
periconception food insecurity and its links to maternal and child wellbeing in 
the postpartum period. In a sample of 115 diverse (41% white) and predominately 
low-income mothers, results of hierarchical regression analyses showed that 
periconception food insecurity was positively associated with parenting stress at 
2 months postpartum. A negative association between food insecurity and maternal–
infant bonding at 6 months postpartum was mediated after controlling for prenatal 
depression, social support, and demographic factors. Findings highlight the need for 
maternal linkage to effective food security programs, such as United States-based 
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), 
for women during their childbearing years due to the critical importance of food 
security for maternal and infant well-being.
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Introduction

Approximately 11% of households in the U.S. report food insecurity (1), defined as a 
limited availability of nutritionally adequate and safe foods or the ability to acquire such foods 
in a socially acceptable way (2). Food insecurity during pregnancy is associated with many 
negative health outcomes for the mother and infant (3), including increased maternal stress 
and depression (4, 5), as well as iron deficiency which potentially could lead to developmental 
concerns in the neonate (6). Food insecurity during pregnancy has also been associated with 
increased risk of birth defects (7) and poor health outcomes for the infant in the short term as 
well as throughout childhood (3, 8, 9). As a result of these, and other studies, the American 
Academy of Pediatrics (10) issued a policy statement endorsing food insecurity screening in 
routine clinical practice. Less is known, however, about the role of food insecurity during the 
periconception period on future maternal-child indicators of wellbeing, which has important 
implications for future policy guidance for reducing risk prior to conception.

The consequences of periconception food insecurity for maternal and infant adverse 
pregnancy outcomes due to nutritional deficiencies are well-known (11). Existing programs 
such as the federal food program offered through the Special Supplemental Nutrition Program 
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for Women, Infants, and Children (WIC) target the reduction of 
maternal food insecurity during pregnancy in an effort to ameliorate 
the adverse nutritional impacts of food insecurity on maternal and 
infant health well-being. Food insecurity also has the potential to 
influence maternal and infant health and well-being as it is stressor 
that has been linked to a variety of adverse mental and behavioral 
health outcomes (12, 13). In an adaptation of the Family Stress Model 
(14), Ashiabi and O’Neal (15) proposed that food insecurity adversely 
affects children’s outcomes through compromised parenting associated 
with elevations in parental stress and mental health problems. The 
maternal–infant relationship begins to form early in pregnancy and 
continues to develop through the pregnancy, during the immediate 
postpartum period, and throughout early infancy and childhood (16). 
Maternal–infant bonding is vital for the health and well-being of both 
the mother and infant (17–19). Parenting stress, on the other hand, 
arises when mothers report difficulties adapting to the demands of 
parenting (20) and is considered a key determinant of subsequent 
parenting quality and behaviors and as well as adverse child 
developmental outcomes (21). Although the nutritional consequences 
of perinatal food insecurity are well-known, there is a lack of data 
examining causal stressor-related impacts of maternal food insecurity. 
Understanding the implications of periconception maternal food 
insecurity for key aspects of the maternal–infant relationship—
parenting stress and bonding—is critical. Food insecurity is modifiable 
by interventions through programs aimed at easing this burden for 
families, and as such makes periconception food insecurity a potential 
target for such interventions. The current study fills a gap in the 
literature by exploring the association between periconception food 
insecurity and parenting stress at 2 months postpartum and the 
mother-infant bond at 6 months postpartum. Depressive symptoms 
are included in the study as a control variable due to the strong 
associations between depression and a variety of parenting outcomes 
including stress and bonding (22). Social support is included as a 
control variable as well because prior studies indicate it can mediate 
early pregnancy stressors on maternal–infant wellbeing in the 
postpartum period (23). We  expect to find that reported food 
insecurity in the year preceding the first prenatal appointment will 
be associated with worse mother-infant relational outcomes in the 
postpartum period. We also expect to find that psychosocial factors of 
maternal depression and social support will mediate the association 
between periconception food insecurity and postpartum parenting 
stress and bonding outcomes.

Methods

Sample

Data for the present study were collected as part of a clinic-based 
longitudinal cohort study. The cohort study included 177 pregnant 
women (ages 16–38) that were recruited at their first prenatal 
appointment during 2017 and 2018 from two urban perinatal clinics 
in a south-central U.S. state. IRB approval was obtained prior to data 
collection. Nurses screened potential participants, and research team 
members reviewed the study procedures and ensured written 
informed consent/assent was collected before study participation 
could begin. To be eligible for the study, participants had to be able to 
participate in English or Spanish and had to be planning to give birth 

and parent the child (i.e., participants were not eligible if they planned 
to have an abortion or place the baby for adoption as a goal of the 
study was to follow participants and their children into the postpartum 
period). Recruitment sites serve a racially diverse and primarily 
socioeconomically disadvantaged patient population; approximately 
90% of study participants reported receiving public insurance and the 
majority of participants (59%) reported racial/ethnic minority group 
identity. The present study included 115 of the original 177 
participants who responded from the first trimester of pregnancy 
through the sixth wave of data collection, occurring at 
6 months postpartum.

Measures

Parenting stress was measured using the 4-item Parenting Stress 
Index (PSI) (24) at approximately 2 months postpartum, with higher 
values indicating greater stress, with a range of 4 through 19 and 
Cronbach’s alpha of 0.71, indicating acceptable reliability. At the 
six-month postpartum assessment, postpartum bonding was 
measured using the 24-item Postpartum Bonding Questionnaire 
(PBQ) (25). Responses were coded from 0 to 5 such that higher 
values indicated greater bonding, with a range of 58 to 129 and 
Cronbach’s alpha of 0.91  in the current sample, indicating 
high reliability.

At the first assessment, food insecurity over the previous 
12 months was measured using the United  States Department of 
Agriculture (USDA) 6-item short form, and participants were 
categorized into four groups: high food secure (0 points), marginal 
food secure (1 point), low food secure (2–4 points), and very low food 
secure (5–6 points) (26). Maternal depressive symptoms were assessed 
in the third trimester using the 20-item Center for Epidemiologic 
Studies Depression (CES-D) scale (27) and coded and summed to 
create a scale with a range of 0–47 and Cronbach’s alpha reliability of 
0.89 in the current sample. Social support was measured using the 
Multidimensional Scale of Perceived Social Support (28) and coded 
and summed to create a scale with a range of 12–84 and Cronbach’s 
alpha reliability of 0.96  in this sample. Demographic variables 
included in the study were race/ethnicity coded into dummy variables 
using the Census priority coding scheme for White, Black, Hispanic, 
American Indian, and “others.” Education was included as a 
continuous variable for years, living in a married or cohabiting union 
was included as a dichotomous variable, and parity was included as a 
continuous variable ranging from 0 to 9 or more children.

Analysis

Descriptive statistics were calculated for the study. Hierarchical 
linear regression conducted in Statistical Package for the Social 
Sciences (SPSS v27.0) was used to examine the associations between 
study variables, adjusting for demographic characteristics. Model 1 
includes food insecurity categories with “high food security” as the 
reference category. Model 2 includes psychosocial factors of depressive 
symptoms and social support, as well as sociodemographic covariates, 
including race, education status, married or cohabiting union status, 
and parity. Materials and analysis code for this study are available by 
emailing the corresponding author.
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Results

See Table 1 for affirmative responses to each item of the food 
insecurity assessment. Nearly half of participants (49%) reported high 
food security, with 18% reporting marginal food security, 21% 
reporting low food security, and 12% reporting very low food security 
in the year preceding pregnancy (see Table 2 for descriptive statistics 

of study variables). The mean value of parenting stress measured at 
2 months postpartum fell near the midpoint of the scale (M = 9.12, 
SD = 3.31), whereas the average bonding score reported at 6 months 
postpartum was closer to the higher end of the scale range (M = 122.70, 
SD = 10.34).

To examine the association between food insecurity in the 
12 months prior to the participants’ first prenatal visit, parenting stress 
2 months after giving birth, and self-reported postpartum bonding 
approximately 6 months after giving birth, hierarchical regression 
analyses were conducted (see Table 3). Results showed that having 
very low food security during the first trimester predicted parenting 
stress at 2 months postpartum (B = 3.69; p < 0.01) and that the 
association remained significant after controlling for depressive 
symptoms (B = 0.09, p < 0.05), social support (B = −0.04, p < 0.05) and 
sociodemographic variables. We also found that periconception food 
insecurity was associated with lower self-reported postpartum 
bonding at the 6-month postpartum assessment in Model 1; low food 
security (B = −7.85, p < 0.01) and very low food security (B = −7.35, 
p < 0.05) predicted maternal–infant bonding at 6 months postpartum. 
After controlling for psychosocial and sociodemographic factors in 
Model 2, however, the association between food insecurity and 
bonding was no longer significant, suggesting a mediating effort of 
social support (B = 0.17, p < 0.01).

Discussion

The results of the present study suggest that food insecurity during 
the periconception period has the potential to impact the maternal–
infant relationship in the short and long-term postpartum period. In 
particular, participants with very low food security reported 
significantly greater parenting stress and lower levels of maternal–
infant bonding as compared to participants with high food security. 
The current study therefore provides support for Ashiabi and O’Neal’s 
(15) adaptation of the Family Stress Model and suggests that these 
negative impacts on parental well-being and the parent–child 
relationship can emerge very early in the infant’s life, setting the stage 
for long-term developmental risk (16). On the other hand, the findings 
also reveal that perceived social support during pregnancy can 
mediate the adverse effects of food insecurity for postpartum 
maternal–infant bonding, though we did not find a similar buffering 
effect for parenting stress. Future research should explore which 
aspects of social support are most beneficial for pregnant women who 
have experienced food insecurity; perhaps greater instrumental 
support is associated with the ability to increase food security.

Limitations of the current study include a small sample size and a 
predominately low-income and diverse sample, which limit the 
generalizability of study findings. Despite limitations, these findings 
provide evidence that the harms of food insecurity can endure over 
time, such that periconception food insecurity is associated with 
postpartum parental functioning. Given some evidence of the 
mediating role of social support, these associations may also reflect 
persistent food insecurity that parents continue to face postpartum, 
particularly when they do not have a supportive social network to 
draw upon.

It is beyond the scope of this study to examine change in food 
insecurity across the perinatal period, but additional research 
examining change in food security status is needed to determine 

TABLE 1 Affirmative responses to food insecurity measure.a

In the past 12  months %

The food I bought did not last, and I did not 

have money to buy more.
38%

I could not afford to eat balanced meals. 34%

I cut the size of my meals or skipped meals 

because there wasn’t enough money for food.
17%

How often did this happen?b 13%

I ate less than I felt I should because there 

wasn’t enough money for food.
14%

I was hungry but did not eat because there 

wasn’t money for food.
15%

aSix-item short form of the USDA Food Security Survey; bItem only asked of participants 
who affirmatively responded to prior question; almost every month or some months but not 
every month = 1.

TABLE 2 Descriptive statistics of study variables (N =  115).

Variables M or % SD

Food insecurity (1st trimester)

High food security 49%

Marginal food security 18%

Low food security 21%

Very low food security 12%

Outcome variables

Parenting stress (2 mo. 

postpartum) 9.12 3.31

Bonding (6 mo. postpartum) 122.70 10.34

Psychosocial variables

Depressive symptoms (3rd 

trimester) 14.96 9.85

Social support (2nd trimester) 65.46 18.59

Sociodemographic control variables

Race/ethnicity

White (reference) 41%

Black 27%

Hispanic 13%

American Indian 18%

Other race 1%

Education (in years) 12.98 1.95

Married or cohabiting 61%

Parity 1.30 1.49
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TABLE 3 Hierarchical regression analysis of maternal parenting stress (2  months) and postpartum bonding (6  months) by pre-pregnancy food 
insecurity, depressive symptoms, and demographic characteristics (N =  115).

Parenting stress Postpartum bonding

Model 1 Model 2 Model 1 Model 2

Variables B SE B SE B SE B SE

Food insecurity

High food security 

(ref)

Marginal food 

security

−0.57 0.92 −1.07 0.95 −1.85 2.80 −0.86 2.89

Low food security 0.67 0.82 −0.45 0.88 −7.85** 2.49 −3.96 2.68

Very low food 

security

3.69** 1.10 3.27** 1.12 −7.35* 3.36 −5.18 3.41

Psychosocial variables

Depressive 

symptomsa

0.09* 0.03 −0.16 0.11

Social supportb −0.04* 0.02 0.17** 0.06

Race/ethnicity

White (reference)

Black −0.33 0.79 −1.84 2.41

Hispanic 0.90 0.93 −0.63 2.83

American Indian −0.65 0.89 1.51 2.71

Other race −0.70 2.23 4.02 6.81

Education (in years) 0.24 0.17 −0.42 0.53

Married or 

cohabiting

0.66 0.73 −5.31* 2.22

Parity −0.28 0.21 −0.76 0.63

Constant 8.51*** 0.46 6.83* 2.88 125.85*** 1.41 125.60*** 8.80

Adj. R2 0.10 0.21 0.09 0.20

***p < 0.001; **p < 0.01; *p < 0.05. aMeasured in the 3rd trimester; bmeasured in the 2nd trimester. Food insecurity and socio-demographic variables were measured in the 1st trimester.

whether food insecurity has long term effects (29). It is important 
to note that both earlier and concurrent food insecurity are 
associated with suboptimal parenting practices across infancy to 
age five (30), suggesting that it is critical to prevent any food 
insecurity to support parent and child well-being. The findings of 
this study highlight the need for maternal linkages to effective 
food security programs, such as WIC, during childbearing years 
due to the critical importance of food security for maternal and 
infant health and well-being as well as the early mother-
infant relationship.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Oklahoma State 
University Institutional Review Board. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
Written informed consent for participation in this study was provided 
by the participants’ legal guardians/next of kin.

Author contributions

KS: Conceptualization, Data curation, Formal analysis, 
Methodology, Project administration, Writing – original draft, 
Writing – review & editing. CD: Writing – original draft, Writing – 
review & editing. LC: Writing – review & editing. MW: Formal 
analysis, Writing – review & editing. JC: Visualization, Writing – 
review & editing.

https://doi.org/10.3389/fnut.2024.1275380
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Shreffler et al. 10.3389/fnut.2024.1275380

Frontiers in Nutrition 05 frontiersin.org

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. Support for 
data collection for this study was funded by the National Institute of 
General Medical Sciences of the National Institutes of Health 
(P20GM109097). The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the 
National Institutes of Health. The sponsor was not involved in the 
study design, collection, analysis, interpretation of findings, the 
writing of this report, or the decision to submit the article for 
publication. Support for open access publication is provided by the 
Fran and Earl Ziegler Endowed Chair in Nursing Research in the 
Fran and Earl Ziegler College of Nursing at the University of 
Oklahoma Health Sciences.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. Coleman-Jensen A. U.S. food insecurity and population trends with a focus on 

adults with disabilities. Physiol Behav. (2020) 220:112865. doi: 10.1016/j.
physbeh.2020.112865

 2. United States Department of Agriculture (USDA). (2024). Food Insecurity in the 
United  States: Measurement. Available at: https://www.ers.usda.gov/topics/food-
nutrition-assistance/food-security-in-the-u-s/measurement/

 3. Cook JT, Black M, Chilton M, Cutts D, Ettinger de Cuba S, Heeren TC, et al. Are 
food insecurity’s health impacts underestimated in the U.S. population? Marginal food 
security also predicts adverse health outcomes in young U.S. children and mothers. Adv 
Nutr. (2013) 4:51–61. doi: 10.3945/an.112.003228

 4. Laraia B, Vinikoor-Imler LC, Siega-Riz AM. Food insecurity during pregnancy 
leads to stress, disordered eating, and greater postpartum weight among overweight 
women. Obesity. (2015) 23:1303–11. doi: 10.1002/oby.21075

 5. Laraia BA, Siega-Riz AM, Gunderson C, Dole N. Psychosocial factors and 
socioeconomic indicators are associated with household food insecurity among 
pregnant women. J Nutr. (2006) 136:177–82. doi: 10.1093/jn/136.1.177

 6. Park CY, Eicher-Miller HA. Iron deficiency is associated with food insecurity in 
pregnant females in the United States: national health and nutrition examination survey 
1999-2010. J Acad Nutr Diet. (2014) 114:1967–73. doi: 10.1016/j.jand.2014.04.025

 7. Carmichael SL, Yang W, Herring A, Abrams B, Shaw GM. Maternal food insecurity 
is associated with increased risk of certain birth defects. J Nutr. (2007) 137:2087–92. doi: 
10.1093/jn/137.9.2087

 8. Nyaradi A, Li J, Hickling S, Fosterm J, Oddy WH. The role of nutrition in children’s 
neurocognitive development, from pregnancy through childhood. Front Hum Neurosci. 
(2013) 7:1–16. doi: 10.3389/fnhum.2013.00097

 9. Pai S, Bahadur K. The impact of food insecurity on child health. Pediatr Clin N Am. 
(2020) 67:387–96. doi: 10.1016/j.pcl.2019.12.004

 10. Council on Community Pediatrics, Committee On NutritionGitterman BA, 
Chilton LA, Cotton WH, Duffee JH, Schwarzenberg SJ. Promoting food security for all 
children. Pediatrics. (2015) 136:e1431–8. doi: 10.1542/peds.2015-3301

 11. Laraia BA, Siega-Riz AM, Gundersen C. Household food insecurity is associated 
with self-reported pregravid weight status, gestational weight gain, and pregnancy 
complications. J Am Diet Assoc. (2010) 110:692–701. doi: 10.1016/j.jada.2010.02.014

 12. Ivers LC, Cullen KA. Food insecurity: special considerations for women. Am J Clin 
Nutr. (2011) 94:1740S–4S. doi: 10.3945/ajcn.111.012617

 13. Maynard M, Andrade L, Packull-McCormick S, Perlman CM, Leos-Toro C, 
Kirkpatrick SI. Food insecurity and mental health among females in high-income 
countries. Int J Environ Res Public Health. (2018) 15:1424. doi: 10.3390/ijerph15071424

 14. Conger RD, Donnellan MB. An interactionist perspective on the socioeconomic 
context of human development. Annu Rev Psychol. (1992) 58:175–99. doi: 10.1146/
annurev.psych.58.110405.085551

 15. Ashiabi GS, O’Neal KK. A framework for understanding the association between 
food insecurity and children’s developmental outcomes. Child Dev Perspect. (2008) 
2:71–7. doi: 10.1111/j.1750-8606.2008.00049.x

 16. Le Bas GA, Youssef GJ, Macdonald JA, Rossen L, Teague SJ, Kothe EJ, et al. The 
role of antenatal and postnatal matenal bonding in infant development: a systematic 
review and meta-analysis. Soc Dev. (2019) 29:3–20. doi: 10.1111/sode.12392

 17. Figueiredo B, Costa R, Pacheco A, Pais A. Maternal-to-infant emotional 
involvement at birth. Matern Child Health J. (2009) 13:539–49. doi: 10.1007/
s10995-008-0312-x

 18. Macedo da Rosa K, Scholl CC, Ferreira LA, Trettim JP, Kurz da Cunha G, Rubin 
BB, et al. Maternal-fetal attachment and perceived parental bonds of pregnant women. 
Early Hum Dev. (2021) 154:105310. doi: 10.1016/j.earlhumdev.2021.105310

 19. Spinner MR. Maternal-infant bonding. Can Fam Physician. (1978) 24:1151–3.

 20. Deater-Deckard K. Parenting stress. New Haven, CT: Yale University Press (2004).

 21. Crnic K, Ross E. Parenting stress and parental efficacy In: K Deater-Deckard and 
R Panneton, editors. Parental stress and early child development: Adaptive and 
maladaptive outcomes. Cham, Switzerland: Springer International (2017). 263–84.

 22. Galbally M, Lewis AJ. Depression and parenting: the need for improved 
intervention models. Curr Opin Psychol. (2017) 15:61–5. doi: 10.1016/j.
copsyc.2017.02.008

 23. Priel B, Besser A. Perceptions of early relationships during the transition to 
motherhood: the mediating role of social support. Infant Mental Health J. (2002) 
23:343–60. doi: 10.1002/imhj.10021

 24. Abidin RR. Parenting stress index: professional manual. 3rd ed Lutz, Florida: 
Psychological Assessment Resources (1995).

 25. Brockington IL, Fraser C, Wilsonm D. The postpartum bonding questionnaire: a 
validation. Arch Womens Ment Health. (2006) 9:233–42. doi: 10.1007/s00737-006-0132-1

 26. United States Department of Agriculture (USDA). (2012). U.S. Household Food 
Security Survey Module: Six-Item Short Form Economic Research Service, USDA. 
Available at: https://www.ers.usda.gov/media/8282/short2012.pdf

 27. Radloff LS. The CES-D scale: a self-report depression scale for research in the general 
population. Appl Psychol Meas. (1977) 1:385–401. doi: 10.1177/014662167700100306

 28. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale of 
perceived social support. J Pers Assess. (1988) 52:30–41. doi: 10.1207/s15327752jpa5201_2

 29. Huang J, Oshima KM, Kim Y. Does food insecurity affect parental characteristics 
and child behavior? Testing mediation effects. Soc Serv Rev. (2010) 84:381–401. doi: 
10.1086/655821

 30. Nguyen HT, Frongillo EA, Blake CE, Shapiro CJ, Frith AL. Earlier and concurrent 
food insecurity are associated with suboptimal parenting in early childhood. J Nutr. 
(2020) 150:1590–9. doi: 10.1093/jn/nxaa073

https://doi.org/10.3389/fnut.2024.1275380
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1016/j.physbeh.2020.112865
https://doi.org/10.1016/j.physbeh.2020.112865
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/measurement/
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/measurement/
https://doi.org/10.3945/an.112.003228
https://doi.org/10.1002/oby.21075
https://doi.org/10.1093/jn/136.1.177
https://doi.org/10.1016/j.jand.2014.04.025
https://doi.org/10.1093/jn/137.9.2087
https://doi.org/10.3389/fnhum.2013.00097
https://doi.org/10.1016/j.pcl.2019.12.004
https://doi.org/10.1542/peds.2015-3301
https://doi.org/10.1016/j.jada.2010.02.014
https://doi.org/10.3945/ajcn.111.012617
https://doi.org/10.3390/ijerph15071424
https://doi.org/10.1146/annurev.psych.58.110405.085551
https://doi.org/10.1146/annurev.psych.58.110405.085551
https://doi.org/10.1111/j.1750-8606.2008.00049.x
https://doi.org/10.1111/sode.12392
https://doi.org/10.1007/s10995-008-0312-x
https://doi.org/10.1007/s10995-008-0312-x
https://doi.org/10.1016/j.earlhumdev.2021.105310
https://doi.org/10.1016/j.copsyc.2017.02.008
https://doi.org/10.1016/j.copsyc.2017.02.008
https://doi.org/10.1002/imhj.10021
https://doi.org/10.1007/s00737-006-0132-1
https://www.ers.usda.gov/media/8282/short2012.pdf
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1086/655821
https://doi.org/10.1093/jn/nxaa073

	Maternal periconception food insecurity and postpartum parenting stress and bonding outcomes
	Introduction
	Methods
	Sample
	Measures
	Analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

