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Abstract 

Background: Assess the associations between ten severe maternal hardships and food insecurity experienced dur-
ing pregnancy.

Methods: Data on 14,274 low-income/lower-income women (below 400% of the income to federal poverty guide-
line ratio) from the statewide-representative 2010–2012 California Maternal and Infant Health Assessment were used 
to estimate food security status prevalence. Prevalence of severe maternal hardships by food security status was 
estimated. Multinomial logistic regression was used to assess the associations between severe maternal hardship and 
food security status, adjusting for sociodemographic characteristics.

Results: Food insecurity was common among low- and lower-income pregnant women in California; 23.4% food 
insecure and an additional 11.5% marginally secure. In adjusted analysis, nine of ten hardships were associated with 
food security status. Only the respondent or someone close to the respondent having a problem with alcohol or 
drugs was not associated with food security status after adjusting for socioeconomic factors. Husband/partner losing 
a job, depressive symptoms, not having practical support and intimate partner violence were consistently associated 
with marginal, low and very low food security status. Each additional severe maternal hardship a woman experienced 
during pregnancy was associated with a 36% greater risk of reporting marginal food security (Relative Risk Ratio 1.36, 
95% CI: 1.27, 1.47), 54% for low food security (Relative Risk Ratio 1.54, 95% CI: 1.44, 1.64), and 99% for very low food 
security (Relative Risk Ratio 1.99, 95% CI: 1.83, 2.15).

Conclusions: Food security status was strongly linked with several maternal hardships that could jeopardize mater-
nal and/or infant health.

Services—including prenatal care and nutritional assistance—for a large proportion of pregnant women should 
address a wide range of serious unmet social needs including food insecurity.
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Background
Food insecurity is a multidimensional health risk that 
includes anxiety about, a lack of material resources 
for, and poor access to nutritious foods that can have 
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implications across the lifecourse. Prior to and during 
the Great Recession, 1999–2010, prevalence estimates of 
food insecurity among pregnant American women were 
scarce and range from to 15% to 18.3% [1–4]. During 
pregnancy, food insecurity is associated with maternal 
depression, anxiety, perceived stress, disordered eating 
[3], and may increase risk for greater gestational weight 
gain and gestational diabetes [5, 6]. For the growing fetus, 
food insecurity has been associated with low birth weight 
[7], birth defects (i.e., cleft palate, d-transposition of the 
great arteries, tetralogy of Fallot, spina bifida, and anen-
cephaly) [8], diabetes and coronary heart disease [9]. The 
mechanism of these associations has been hypothesized 
to be stress caused by a lack of food in the presence of 
nutrient deficiencies. These associations have estab-
lished food insecurity as a primary risk exposure for the 
new Association of Maternal and Child Health Programs 
sponsored Life Course Metrics Project aimed to iden-
tify and establish standardized metrics for the life course 
approach [10].

Taking a life-course approach, maternal hardships 
experienced during pregnancy may have short- and long-
term health consequences [10]. Severe maternal hard-
ships are associated with elevated levels of stress, poor 
eating behaviors, and weight gain [11, 12] that may affect 
the mother’s health later in her life. For the infant, these 
influence birth outcomes [13], and children exposed in 
utero to severe maternal stress have been shown to have 
poor stress management later in life [14, 15] and to have 
developed insulin resistance [16]. The California Mater-
nal and Infant Health Assessment [17], a statewide-
representative survey of women who recently had a live 
birth, revealed that during 2002–2006 not only did 18% 
of women report food insecurity, but, in addition, 18% 
reported having more bills than they could pay, 11% had 
spouses or partners who lost a job, 9% had their own 
involuntary job loss, 7% became separated or divorced 
during pregnancy, 3.3% experienced domestic violence, 
and 3.2% experienced the incarceration of themselves or 
their spouse/partner during pregnancy [4].

The Centers for Disease Control and Prevention 
(CDC)’s Pregnancy Risk Assessment Monitoring System 
(PRAMS) retrospectively assesses 13 maternal hardships 
as part of the core questionnaire [18, 19] but the optional 
one-item food sufficiency question has been asked in only 
six states and state prevalences have not been reported. 
Food insecurity is a common economic hardship faced by 
pregnant women but is often not evaluated in clinical set-
tings. Few real-time surveillance systems directly assess 
the prevalence of food insecurity, the degree of its sever-
ity, or attendant risks during pregnancy.

Food insecurity is a relatively common hardship that 
may co-exist with a number of additional severe maternal 

hardships such as other financial hardships, adverse life 
events, and emotional stressors [4, 20]. Despite this, the 
association between severe maternal hardships and food 
security status during pregnancy has not, to our knowl-
edge, been explored using a population-based sample. 
It is important to document the prevalence and severity 
of food insecurity and accompanying maternal hardship 
to inform policies and identify the resources needed by 
programs serving pregnant women who experience food 
insecurity. The objective of this paper was to assess the 
extent to which severe maternal hardships were associ-
ated with food insecurity during pregnancy among a 
representative sample of low- and lower-income women 
who had live births in California post the Great Recession 
in 2010–2012.

Methods
MIHA [17] is an annual, statewide cross-sectional sur-
vey of a representative sample of California women who 
recently had a live birth, excluding women under the 
age of 15  years, non-residents, and women with multi-
ple births greater than three. MIHA is conducted by the 
California Department of Public Health using federal 
Title V funds. The data used for this project were author-
ized under an administrative contract with the California 
Department of Public Health and are currently not avail-
able to researchers outside of the California Department 
of Public Health.

MIHA uses random sampling, stratified on county/
region of residence, African- American race, and, during 
the study period of interest, enrollment in the Women, 
Infant and Child Supplemental Nutrition program. Sur-
vey data was collected from 20,480 women who recently 
gave a live birth during 2010–2012. MIHA maintained an 
annual response rate of approximately 70% over the three 
years. The MIHA data were weighted to represent all 
California- resident women 15 years of age and older in 
California with a singleton, twin or triplet live birth dur-
ing each survey year. We excluded 3,108 sampled women 
with household incomes above 400% of the Federal Pov-
erty Guidelines (FPG) (e.g., $74,000 for a family of three 
in 2011) [21] slightly higher than the median household 
income for California of $70,400 [22] because few women 
(< 0.6%) with household incomes > 400% FPG experi-
enced food insecurity. In addition, women with missing 
household income information were initially excluded, 
although these values were later imputed for sensitivity 
analyses (n = 1,479), had missing food security informa-
tion (n = 112), or were in a stratum with a single sam-
pling unit (n = 2). These 15,779 observations were used 
to estimate the overall prevalence of food security status. 
Women were excluded from additional analyses if they 
reported a racial/ethnic group other than White, Black, 
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Latina, or Asian/Pacific Islander (n = 899) or had incom-
plete maternal hardship information (n = 606). The final 
analytic sample consisted of 14,274 women.

Dependent variable—food insecurity
During the study period, the MIHA survey incorporated 
the validated 6-item food security scale developed by the 
United States Department of Agriculture [23], slightly 
modified to ask about the woman’s experience with food 
security during her most recent pregnancy rather than 
the past 12 months (Table 1). [4] Not responding affirma-
tively to any of the six questions indicated the woman was 
food secure during pregnancy. One affirmative response 
indicated marginal food security. [24] More than one 
affirmative response indicated food insecurity, further 
defined as low food security (2–4 affirmative responses) 
or very low food security (5–6 affirmative responses).

Covariates
Covariates included year of survey (2010, 2011, 2012), 
age (15–19, 20–24, 25–29, 30–34, ≥ 35  years), educa-
tional attainment (less than high school diploma, high 
school diploma or GED, some college, college graduate or 
more), primary language spoken at home (English, Span-
ish, other), number of people living on the household 
income (≤ 2, 3–4, ≥ 5), household income as a percent of 
federal poverty guidelines (0 -100%, 101—200%, 201—
300%, 301—400% FPG), health insurance status during 
pregnancy (Medi-Cal [California’s Medicaid program], 
private, uninsured, other), and marital status (married, 
living with someone, single). For race/ethnicity, there 
were five mutually exclusive groups (White, Latina US-
born, Latina foreign-born, Black, Asian/Pacific Islander); 
Latinas were the only group with enough US-born and 
foreign-born women to create two groups based on 
nativity. There were too few women of American Indian 
or “other” race to include in these analyses.

Apart from food insecurity, MIHA assesses ten addi-
tional severe maternal hardships including financial 
hardships, adverse life events, and emotional stress-
ors. Participants responded to the statement: “Here are 
a few things that might happen to some women during 
their pregnancies. Please tell us if any of these things 
happened to you during your most recent pregnancy.” 
All response options were yes/no. Financial hardships 
during pregnancy included: the respondent losing a job 
or the respondent’s husband/partner losing a job, or 
the respondent reporting being homeless or not having 
a regular place to sleep. Adverse life events during preg-
nancy included: the respondent becoming separated or 
divorced, someone close to the respondent having an 
alcohol or drug problem, someone close to the respond-
ent going to jail, or the respondent experiencing intimate 
partner violence. Emotional Stressors during pregnancy 
included: not having someone she could turn to for emo-
tional support (e.g., someone to listen to or comfort her 
when needed), not having someone she could turn to if 
she needed practical help (e.g., like getting a ride some-
where or help with shopping or cooking a meal), and 
experiencing depressive symptoms. We also created 
a continuous variable of the total number of maternal 
hardships (0–10) each woman experienced during her 
pregnancy.

Analysis
Prevalence estimates and confidence intervals of mater-
nal characteristics and food security status were esti-
mated using survey-weighted tabulations. Chi squared 
test was used to assess the bivariate relationship between 
food security status and each maternal hardship. Multi-
nomial logistic regression was implemented to estimate 
the relative risk ratios for the ten severe maternal hard-
ships in relation to being marginally food secure, low 
food secure, or very low food secure compared to food 
secure. The model accounted for year of survey, maternal 

Table 1 Questions used to assess Food Security Status during pregnancy in the Maternal Infant Health Assessment Survey

Food Security Questions Affirmative response

1.“The food that I bought just didn’t last, and I didn’t have money to get more." During your most recent pregnancy, 
was that often, sometimes, or never true for you?

Often or sometimes

2."I couldn’t afford to eat balanced meals." During your most recent pregnancy, was that often, sometimes, or never 
true for you?

Often or sometimes

3.During your pregnancy, did you ever cut the size of your meals or skip meals because there wasn’t enough money 
for food?

Yes

4.During your pregnancy, did you ever eat less than you felt you should because there wasn’t enough money to buy 
food?

Yes

5.How often did this [cut size or skip meals] happen? Three or more times per month

6.During your pregnancy, were you ever hungry but didn’t eat because you couldn’t afford enough food? Yes
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race/ethnicity, age, education, language spoken at home, 
number of people in the household, income as the per-
cent of the poverty guidelines, insurance coverage, and 
marital status.

Missing income was imputed using ordered logistic 
regressions across five imputations and sensitivity analy-
ses were conducted with the imputed datasets to deter-
mine if our findings were robust after accounting for the 
missing values. All socioeconomic/demographic, hard-
ship, and food security data were included in the imputa-
tion model. The imputed datasets contained an additional 
875 women. All analyses were conducted using Stata 
(version 12.0, StataCorp, College Station, TX).

The research for this study was conducted with 
approval from two Institutional Review Boards: the Cali-
fornia Department of Health and Human Services, and 
the University of California, San Francisco. All methods 
were performed in accordance with the relevant guide-
lines and regulations of these institutions. The elements 
of informed consent were provided to potential partici-
pants in writing via the mail, or over the phone. Per com-
mon practice, consent was assumed either by voluntary 
return of a mail survey or by willingness to continue the 
interview after being asked.

Results
Among women with household incomes ≤ 400% FPG, 
65.1% reported being fully food secure during pregnancy 
and 34.9% reported some level of food insecurity (Fig. 1). 
The prevalence of food insecurity was 23.4%; with 16.1% 
experiencing low food security and 7.3% experiencing 
very low food security. An additional 11.5% reported 
marginal food security.

Table 2 provides a description of the analytic sample of 
pregnant women with household incomes ≤ 400% FPG 
who participated in MIHA 2010 – 2012 and who had 
complete information on the variables that were stud-
ied. A higher percent of women reported food insecurity 
who: were Latina or Black compared to white, younger 
compared to older age, had a lower educational level 
compared to college graduate; primarily spoke Span-
ish compare to English at home; had five or more peo-
ple compared to four or less dependent on the household 
income; had income below compared to above the fed-
eral poverty level; were either uninsured or lacked private 
insurance compared to those with private insurance; or 
were not married compared to married.

For each of the ten maternal hardships that were 
assessed, a stepwise gradient in hardship prevalence was 
observed by food security status (Fig. 2). The prevalence 
estimates for each maternal hardship were statistically 
significantly higher for food-insecure women compared 
to women who were food-secure (p < 0.05). The most 
common maternal hardship for any category of food 
insecurity status was prenatal depressive symptoms, with 
over one-half (54.4%) of women with very low food secu-
rity reporting depressive symptoms during pregnancy, 
and one-third of women with low or moderate food secu-
rity reporting those symptoms (34.8% and 31.8%, respec-
tively). Three out of four women who reported food 
insecurity experienced at least one additional maternal 
hardship (data not shown).

The results from the adjusted multinomial logistic 
regression for the associations between food security sta-
tus and the ten additional severe maternal hardships are 
shown in Table 3. The relative risk ratio for each maternal 

Fig. 1 Prevalence of food insecurity among pregnant women in MIHA with household incomes ≤ 400% of the Federal Poverty Guidelines 
(n = 15,779)
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Table 2 Sample characteristics and severe maternal hardship by food security status among postpartum women with household 
incomes ≤ 400% of the Federal Poverty Guidelines in California, MIHA 2010 – 2012 (n = 14,274)

Distribution in 
Total Sample

Food Secure Marginally Food 
Secure

Low Food Secure Very Low Food 
Secure

n Col.%, (95% CI) Row%, (95% CI) Row%, (95% CI) Row%, (95% CI) Row%, (95% CI)

Total 14,273 100 66.2 (64.7, 67.6) 11.4 (10.4, 12.5) 15.8 (14.7, 17.0) 6.6 (5.9, 7.5)

Year
 2010 4835 34.2 (33.3, 35.1) 65.0 (62.4, 67.5) 11.9 (10.3, 13.7) 16.1 (14.3, 18.2) 7.0 (5.7, 8.5)

 2011 4815 33.2 (32.3, 34.2) 65.7 (63.1, 68.2) 11.6 (9.8, 13.6) 16.0 (14.2, 17.9) 6.8 (5.6, 8.1)

 2012 4623 32.6 (31.6, 33.6) 67.9 (65.4, 70.4) 10.7 (9.1, 12.5) 15.2 (13.5, 17.2) 6.1 (4.8, 7.8)

Maternal Age
 15–19 1280 8.4 (7.6, 9.3) 59.0 (53.6, 64.3) 15.7 (11.5, 21.2) 19.1 (15.1, 23.8) 6.2 (4.6,8.1)

 20–24 3784 25.5 (24.2, 26.8) 64.2 (61.4, 66.9) 12.7 (10.8, 14.9) 16.4 (14.5, 18.4) 6.7 (5.5,8.2)

 25–29 4253 29.2 (27.8, 30.6) 65.5 (62.7, 68.1) 11.8 (10.1, 13.7) 15.4 (13.4, 17.5) 7.4 (5.9, 9.2)

 30–34 3073 22.6 (21.3, 24.0) 69.1 (65.7, 72.3) 10.2 (8.2, 12.7) 13.7 (11.6, 16.2) 6.9 (5.1, 9.3)

 35 + 1883 14.3 (13.3, 15.5) 70.7 (66.9, 74.2) 7.6 (6.0, 9.6) 16.9 (14.0, 20.3) 4.8 (3.4, 6.6)

Education
 < HS 3141 18.1 (16.9, 19.4) 53.6 (50.2, 57.0) 13.5 (11.2, 16.3) 23.6 (20.9, 26.5) 9.3 (7.5, 11.4)

 High school/GED 3664 34.0 (32.6, 35.5) 63.8 (61.0, 66.5) 13.0 (11.2, 15.2) 16.5 (14.5, 18.6) 6.7 (5.4, 8.3)

 Some college 5174 24.4 (23.1, 25.7) 67.4 (65.0, 69.7) 11.9 (10.3, 13.8) 14.1 (12.5, 15.9) 6.6 (5.5, 7.9)

 College grad/ + 2294 23.5 (22.2, 24.5) 83.5 (80.1, 86.4) 5.5 (4.4, 6.8) 7.9 (5.8, 10.8) 3.1 (1.6, 5.9)

Primary Language spoken at home
 English 8115 50.9 (49.5, 52.4) 70.6 (68.8, 72.4) 10.0 (8.9, 11.2) 12.7 (11.5, 14.0) 6.7 (5.6, 7.9)

 Spanish 3487 26.6 (25.3, 28.0) 57.7 (54.6, 60.7) 13.1 (11.0, 15.5) 22.5 (20.1, 25.0) 6.8 (5.4, 8.4)

 Other 2671 22.5 (21.1, 23.9) 66.3 (62.6, 69.7) 12.6 (10.3, 15.3) 14.9 (12.3, 17.9) 6.3 (4.8, 8.3)

Number of people living on the household income
 ≤ 2 5184 35.5 (34.0, 37.0) 67.4 (65.0, 69.7) 11.8 (10.3, 13.6) 15.4 (13.6, 17.3) 5.4 (4.4, 6.5)

 3–4 6966 48.8 (47.2, 50.3) 67.1 (64.9, 69.1) 11.3 (9.9, 12.9) 14.9 (13.5, 16.5) 6.7 (5.6, 8.1)

  ≥ 5 2123 15.8 (14.7, 17.0) 60.8 (56.9, 64.6) 10.7 (8.6, 13.3) 19.4 (16.4, 22.7) 9.1 (7.1, 11.7)

Insurance Coverage During Pregnancy
 Private 3308 30.9 (29.6, 32.3) 79.9 (77.7, 82.0) 8.0 (6.7, 9.6) 9.4 (7.9, 11.2) 2.7 (2.0, 3.6)

 Medi-Cal 10,051 62.0 (60.7, 63.4) 58.7 (56.8, 60.7) 13.1 (11.8, 14.6) 19.4 (18.0, 20.9) 8.8 (7.6, 10.0)

 Uninsured 350 2.4 (1.9, 2.9) 51.7 (40.9, 62.3) 14.4 (8.6, 23.1) 23.2 (14.9, 34.5) 10.7 (6.2, 17.8)

 Other 564 4.7 (4.2, 5.4) 81.4 (75.1, 86.4) 9.2 (5.2, 15.7) 6.8 (4.6, 9.9) 2.6 (1.2, 5.3)

Household Income (% FPG)
 0 – 100% 7972 54.0 (52.5, 55.4) 55.6 (53.7, 58.0) 13.4 (12.0, 15.0) 21.0 (19.4, 22.6) 9.8 (8.5, 11.2)

 101 – 200% 3713 25.1 (23.8, 26.5) 70.5 (67.6, 73.3) 11.3 (9.5, 13.4) 13.8 (11.7, 16.2) 4.4 (3.4, 5.7)

 201 – 300% 1503 11.8 (10.9, 12.8) 85.4 (82.1, 88.3) 7.0 (5.0, 9.7) 5.9 (4.1, 8.3) 1.7 (1.0, 2.9)

 301 – 400% 1085 9.1 (8.4, 10.0) 90.5 (87.3, 93.0) 5.6 (3.7, 8.4) 3.6 (2.2, 5.8) 0.3 ( 0.1, 0.8)

Marital Status
 Married 6773 50.0 (48.5, 51.5) 73.2 (71.2, 75.0) 9.3 (8.2, 10.7) 13.4 (12.0, 15.0) 4.0 (3.3, 4.9)

 Living together 4472 30.3 (28.9, 31.8) 59.8 (57.0, 62.5) 12.1 (10.4, 14.0) 18.8 (16.8, 21.0) 9.4 (7.9, 11.1)

 Single 3028 19.7 (18.5, 20.9) 58.4 (54.8, 61.9) 15.6 (12.9, 18.8) 17.1 (14.8, 19.7) 8.9 (6.8, 11.7)

Race/Ethnicity
 White 4013 24.2 (23.1, 25.3) 74.7 (72.5, 76.8) 8.7 (7.5, 10.2) 10.7 (9.2, 12.3) 5.9 (4.9, 7.1)

 Black 1357 6.7 (6.2, 7.2) 65.8 (60.0, 71.5) 11.3 (8.3, 15.2) 15.0 (11.6, 19.1) 7.9 (4.2, 14.3)

 Latina foreign-
born

4009 30.0 (28.6, 31.4) 55.1 (52.2, 58.0) 13.6 (11.5, 16.0) 23.5 (21.2, 25.9) 7.8 (6.3, 9.7)

 Latina U.S.-born 3695 29.3 (27.9, 30.8) 68.3 (65.3, 14.0) 11.9 (10.0, 14.0) 13.6 (11.6, 15.9) 6.3 (5.0, 7.9)

 Asian/PI 1199 9.9 (8.9, 11.0) 73.1 (68.1, 77.6) 9.9 (7.1, 13.7) 12.0 (8.8, 16.1) 5.0 (3.5, 7.2)

*The Total column sums to 100% vertically for each variable while other columns sum to 100% across the Food secure, Marginally food secure, and the All food inse-

cure columns
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hardship on food security status, after adjusting for 
demographic and socioeconomic factors, was statistically 
significant for all but one hardship; having someone close 
who had an alcohol or drug problem. Having a husband 
or partner lose a job, experiencing depressive symptoms, 
having no practical support, and experiencing intimate 
partner violence were statistically and significantly asso-
ciated with food insecurity consistently across all levels, 
with the point estimate much higher among the very 
low food secure group, after adjustment with a number 
of socioeconomic factors. The respondent losing her job 
was associated with both low and very low food security. 
Not having emotional support, the respondent or some-
one close to the respondent going to jail, and homeless-
ness were associated only with very low food security. 
While elevated, the respondent or someone close to the 
respondent having a problem with alcohol or drugs was 
not significantly associated with any level of food insecu-
rity. Our sensitivity analysis, which included women with 
imputed household incomes, produced consistent results 
(data not shown).

A final multinomial logistic regression model was fit 
to estimate the association between the total number of 
severe maternal hardships a woman had (0–10) and food 
security status, adjusting for demographic and socioeco-
nomic factors. Each additional severe maternal hardship 
a woman experienced during pregnancy was associated 

with a 36% greater risk of reporting marginal food secu-
rity (RRR 1.36, 95% CI: 1.27, 1.47), 54% for low food secu-
rity (RRR 1.54, 95% CI: 1.44, 1.64), and 99% for very low 
food security (RRR 1.99, 95% CI: 1.83, 2.15) (data not 
shown).

Discussion
Food insecurity was very common in this large sam-
ple of California women representative of household 
with incomes below 400% of the federal poverty guide-
lines. Almost a quarter of women reported either being 
low or very low food secure during pregnancy; with an 
additional 11.5% reporting being marginally food secure. 
During this time period (2010–2012), the prevalence of 
food insecurity in the US was 14.7% and in California 
15.6% [25]. Furthermore, this study found food insecurity 
was seldom the only severe maternal hardship faced by 
pregnant women. As expected, prevalence of food inse-
curity during pregnancy was higher among low-income 
women; however, food insecurity was reported among 
women with household incomes as high as 300–400% 
of the federal poverty guidelines. This may suggest that 
federal, state and local assistance programs should 
relax strict income criteria for program participation. 
During pregnancy, many families experience dynamic 
employment and financial changes [2]. Women from 
low-income households as well as those who were not 

Fig. 2 Percent of women with household incomes < 400% of Federal Poverty Guidelines in California experiencing serious hardship during 
pregnancy by food security status*, MIHA 2010 – 2012 (n = 14,274)
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Table 3 Adjusted relative risk ratios for the associations between several maternal hardships and food security status, adjusting for 
socioeconomic characteristics among postpartum women with incomes ≤ 400% FPG in California, 2010 – 2012 (n = 14,274)

Statistically significantly differs from food secure at p-values of: a = p < 0.05, b = p < 0.01, c = p < 0.001

Marginally Food Secure Low Food Security Very Low Food Security

Adjusted RRR 95% CI Adjusted RRR 95% CI Adjusted RRR 95% CI

Maternal Hardships
 Separated or divorced 0.67a 0.47 0.95 1.08 0.79 1.48 0.85 0.56 1.29

 Husband / Partner lost job 2.12c 1.57 2.87 2.30 c 1.82 2.91 2.74 c 2.00 3.76

 Depressive Symptoms 1.75c 1.36 2.23 1.7 2 c 1.40 2.11 3.26 c 2.46 4.32

 No Practical Support 1.72c 1.25 2.37 1.38 a 1.02 1.87 1.81 b 1.22 2.70

 Inter-partner Violence 1.61a 1.09 2.38 1.73 c 1.31 2.27 2.65 c 1.86 3.79

 Respondent lost job 1.33 0.94 1.87 1.80 c 1.37 2.38 1.90 c 1.29 2.82

 No Emotional Support 0.81 0.55 1.19 1.29 0.94 1.76 1.64 a 1.07 2.52

 Respondent/Someone close went to jail 1.23 0.76 2.00 1.33 0.88 2.00 2.01 b 1.29 3.12

 Homeless or did not have a regular place to sleep 0.85 0.40 1.81 0.96 0.51 1.82 1.98 a 1.08 3.63

 Someone close had a problem with drugs or alcohol 1.21 0.86 1.72 1.31 0.96 1.79 1.23 0.82 1.84

Maternal Age
 30–34 vs. 35 + 1.42 0.99 2.03 0.88 0.65 1.21 1.46 0.88 2.42

 25–29 vs. 35 + 1.56b 1.12 2.17 0.93 0.69 1.25 1.44 0.91 2.30

 20–24 vs. 35 + 1.43 1.00 2.06 0.89 0.65 1.22 1.04 0.64 1.69

 15–19 vs. 35 + 1.58 0.97 2.57 0.99 0.66 1.49 0.79 0.46 1.36

Education
 Some college vs. ≥ College 2.01c 1.42 2.85 1.40 0.96 2.03 1.34 0.75 2.38

 High school/GED vs. ≥ College 1.87b 1.27 2.75 1.24 0.83 1.84 1.17 0.63 2.17

  ≤ High School vs. ≥ College 1.96c 1.29 2.97 1.61 a 1.07 2.42 1.36 0.73 2.54

Language spoken at home
 Spanish vs. English 0.91 0.61 1.36 0.80 0.57 1.13 0.42 b 0.24 0.74

 Other vs. English 1.13 0.84 1.52 0.88 0.64 1.19 0.77 0.50 1.19

Number of people living off of the household income
 3–4 vs. ≤ 2 1.00 0.79 1.26 0.92 0.75 1.13 1.39 a 1.02 1.90

 ≥ 5 vs. ≤ 2 0.92 0.66 1.27 1.08 0.81 1.43 1.72 b 1.16 2.53

Insurance Coverage
 Private vs. Medi-Cal 0.94 0.69 1.27 0.97 0.74 1.28 0.81 0.51 1.30

 Uninsured vs. Medi-Cal 1.35 0.77 2.37 1.32 0.71 2.46 1.33 0.71 2.49

 Other vs. Medi-Cal 0.90 0.45 1.79 0.56 a 0.35 0.88 0.62 0.27 1.41

Household Income (% of poverty Guidelines)
 201 – 300% vs. 301 – 400% 1.13 0.65 1.96 1.61 0.85 3.06 5.04 b 1.83 13.89

 101–200% vs. 301 – 400% 1.58 0.96 2.60 3.58 c 1.98 6.46 11.21 c 4.23 29.70

 0 – 100% vs. 301 – 400% 1.81a 1.07 3.05 5.18 c 2.83 9.48 21.51 c 7.86 58.84

Marital Status
 Living with someone vs. Married 1.10 0.84 1.43 1.05 0.85 1.29 1.74 b 1.25 2.41

 Single vs. Married 1.53b 1.11 2.10 0.86 0.66 1.13 1.48 0.96 2.29

Race/Ethnicity
 Latina U.S.-born vs. White 0.99 0.74 1.33 0.93 0.71 1.22 0.72 0.50 1.02

 Latina foreign-born vs. White 1.48 0.99 2.20 1.81 c 1.27 2.60 1.40 0.81 2.40

 Black vs. White 0.91 0.61 1.36 0.94 0.64 1.38 0.62 0.37 1.05

 Asian/PI vs. White 1.22 0.81 1.83 1.23 0.83 1.83 1.02 0.60 1.74

Year
 2011 vs. 2010 1.00 0.78 1.29 1.06 0.85 1.32 1.02 0.75 1.39

 2012 v. 2010 0.91 0.71 1.16 0.98 0.78 1.23 0.83 0.61 1.13
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married, lived in larger families, and reported additional 
maternal hardships were associated with greater risk for 
food insecurity.

Similar to those who reported low or very low food 
security, women who reported marginal food security 
during pregnancy were less educated, had lower-income, 
were not married, and more likely to report maternal 
hardships compared to their food secure counterparts. 
These results support the notion that women facing mar-
ginal food security are not only distinct from women who 
are fully food secure but have vulnerabilities comparable 
to those experienced by women reporting food insecurity 
[3, 5, 26], and therefore marginal food security should be 
assessed, monitored, and addressed in addition to food 
insecurity [24], especially during pregnancy.

While it is unsurprising that food insecurity is associ-
ated with an array of maternal hardships, the prevalence 
and magnitude of the co-occurrences has not been previ-
ously measured. The vast majority of women who expe-
rienced marginal, low or very low food security reported 
one or more additional maternal hardships. Most notable 
were depressive symptoms, job loss, lack of practical sup-
port, and intimate partner violence as these were among 
the most prevalent and were associated with all levels of 
food insecurity. At greatest risk were the over seven per-
cent of women who reported very low food security dur-
ing pregnancy. This group had the highest prevalence of 
all maternal hardships reported. These findings suggest 
that pregnant women experiencing food insecurity not 
only face a threat to their nutritional status but also to 
their overall well-being and the health of their fetus. The 
strong and consistent association between levels of food 
security and number of maternal hardships, independent 
of demographic and socioeconomic factors, may suggest 
that food security status is a reflection of major adverse 
life events and could be used for screening for additional 
social needs.

A causal relationship between food security status and 
severe maternal hardships was not the focus of this anal-
ysis and is difficult to determine; causal direction cannot 
be inferred. However, the strong association between 
food security status and severe maternal hardships sug-
gest that both must be addressed during prenatal care, 
nutritional services, and other social services. An excel-
lent example of organized screening efforts are guidelines 
from the American Academy of Pediatrics (AAP) [27] 
and the American College of Obstetrics and Gynecol-
ogy (ACOG) [28] that promote screening and referrals 
for social determinants of health, food security, mater-
nal depression, maternal hardships, and to bolster emo-
tional, physical and social support, although consistency 
of screening implementation is not known. The Califor-
nia Department of Public Health also recommends that 

providers screen for these social issues and food secu-
rity during pregnancy within the comprehensive Initial 
and Trimester Assessment and Care Plan Program [29] 
through the Comprehensive Perinatal Services Program. 
The current AAP policy statement encourages pediatri-
cians to promote food security for all families with young 
children in pediatric settings by screening for food inse-
curity and other social needs at routine health main-
tenance visits as well as to advocate at the local, state 
and federal level for policies and programs that support 
acquisition of nutritious foods for all families [30]. These 
guidelines for screening must be instituted as a standard 
of care within the prenatal care setting to ensure social 
needs of pregnant women are being met. Until we have 
an effective preventive approach, we must put in place 
and bolster routine screening and referral services—not 
just at public hospitals/clinics but at most prenatal care 
sites. Furthermore, nutrition programs like  the Women, 
Infant and Children Supplemental Nutrition Program 
(WIC) should have the resources to screen and provide 
referrals on a wide range of maternal hardships. Social 
policies could address the attendant stress-related out-
comes and mental and somatic health consequences that 
result from these severe maternal hardships by ensuring 
enrollment in safety net programs and designing new 
interventions, as done in other industrialized countries, 
to shield pregnant women from falling into or worsening 
their poverty condition [31]. Points of interventions and 
referral must be identified to assist with communication 
among programs.

Our cross-sectional analysis may have been subject 
to selection bias, as the severely food insecure women 
and the women who faced the most hardships may have 
consistently chosen not to participate in the survey. Our 
analysis would subsequently underestimate the preva-
lence of food insecurity in pregnancy and potentially its 
co-occurrence with additional hardships. Additionally, 
our data is roughly eight years old and examines only 
Californian women which reduces its generalizability. 
However, state representative data on pregnant women 
and hardships is difficult to procure, and has not been 
subsequently analyzed. Additionally, while there  have 
been changes in the California economy, it is unclear if 
the relationships between food insecurity and hardships 
would change drastically over time. A key strength of this 
study, is that  it is the first to our knowledge that meas-
ured maternal hardships in pregnancy in a representa-
tive sample of low- and lower-income pregnant women 
and examined the co-occurrence of hardships with food 
security status. While this paper did not seek to nor iden-
tify causal relationships between food security status and 
these various hardships, by measuring and highlighting 
the co-occurrence of food insecurity and hardships, this 
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paper contextualizes hardships faced by low- and lower-
income pregnant women in California for programs that 
aim to help them.

Public health implications
Targeted screening for severe maternal hardships is 
necessary to identify needed services and provide refer-
rals, especially among socioeconomically disadvantaged 
maternity populations. An example of the importance 
of real time screening is the Prenatal Risk Overview, a 
screening mechanism created by the Minneapolis Health 
Department that was used to assess the prevalence of 
psychological risk during pregnancy among low-income 
women seeking prenatal service in four community clin-
ics [32]. Use of this screener between 2005 and 2007 
identified high frequency of psychological risk among 
pregnant women: 75% had a lack of social support, 48% 
housing instability, 32% food insecurity, 25% drug use, 
23% smoking and alcohol use, 18% depression, 9% physi-
cal/sexual abuse and 7% partner violence. Sixty percent 
were classified as high risk in one or more domains. 
Research has found that among African-Americans, each 
additional negative life event has been associated with 
lower gestational age, and higher levels of event distress 
were associated with lower birth weight [13]. Therefore, 
the number of hardships faced is itself a predictor of 
adverse outcomes, over and above the nature of any par-
ticular hardship. More work is needed to help pregnant 
women address each of the several maternal hardships 
that they may face during pregnancy.

Food insecurity is a very common adverse pregnancy 
condition, and has been associated with financial hard-
ship, stress and mental health, as well as poor nutrition. 
Food insecurity has persisted at the same levels for the 
last decade [4, 17], suggesting that food insecurity must 
be addressed with multifactorial strategies [3]. Federal 
programs that address food insecurity and well-being 
are more critical than ever when one in every three 
pregnant women of moderate- or low-income face food 
insecurity. Because food insecurity is often not an iso-
lated problem, programs that provide services to preg-
nant women need to not only screen for food insecurity 
but other severe hardships as well, to bolster referrals 
and help inform future interventions. Strategies must 
address social inequities and eliminating root causes 
of health disparities. Interventions are needed that go 
beyond acute situations and change the cycle of pov-
erty, food insecurity, hardship and health outcomes for 
future generations.
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