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Abstract

Purpose of the Review Food insecurity can have a negative health impact for women during pregnancy and the postpartum
period; however, there are a range of barriers to meeting nutritional guidelines during pregnancy. Food insecurity is associated
with an increased risk of pregnancy complications and mental and physical health outcomes. This review aims to provide
insight into programmes and interventions which have targeted food insecurity in pregnant and early postpartum women.
The central research question for this review is as follows: What programmes and interventions have sought to address food
insecurity among pregnant and postpartum women? A systematic search of five electronic databases including Medline,
CINAHL, Global Health, Embase, and Cochrane was undertaken on August 2021. Key thematic areas searched were food
insecurity, pregnancy, nutritional outcomes, and interventions or programmes. Only studies that were published since 2000
in English were considered.

Recent Findings Eleven studies were included in this review. Studies employed a range of methods and outcomes measures.
They were conducted in mostly low- and middle-income countries, and in general, focused on nutritional supplementation,
with some studies also incorporating nutrition education or counselling.

Summary The findings of this review suggest that while there are a range of possible interventions that seek to address food
insecurity and hunger among pregnant and postpartum women, the limited number of robust evaluations or long-term inter-
ventions mean that evidence for any one intervention type is limited. Furthermore, the programmes and interventions that
do exist are generally embedded within a single context or structure, and as such, may not be able to be widely implemented.
(Prospero Registration CRD42022245787)
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Introduction

Food security exists when people have physical, social, and

economic access to sufficient, safe, and nutritious food to meet
This article is part of the Topical Collection on Maternal and their dietary needs and food preferences for a healthy life [1].
Childhood Nutrition Food insecurity, the absence of safe and secure nutritious food,
both with or without hunger, is a major public health issue
in both high income and low- and middle-income countries,
with an estimated 2 billion people globally considered to be
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Food insecurity can have a negative impact on a range
of health outcomes which are more pronounced in some
population groups. Pregnant and postpartum women are
especially vulnerable to the negative impacts of food inse-
curity, as they have increased nutritional requirements dur-
ing pregnancy to meet the needs of the growing foetus [3],
while after pregnancy they may have additional nutritional
requirements for breastfeeding [4]. Research suggests that
the dietary intakes of pregnant women often do not meet
nutritional guidelines [5e], and while some studies have
explored the role of nutritional counselling [6], pregnant
women may need more assistance in meeting their nutri-
tional needs at this time.

Pregnancy can be a physically and mentally demanding
time where food insecurity can exacerbate stress [3]. Many
studies have found an association with food insecurity, and
reduced quality of life and psychosocial outcomes such
as increased depression and anxiety [7, 8]. Furthermore,
food insecurity can be associated with an increased risk of
pregnancy complications including gestational diabetes,
anaemia, and pregnancy-induced hypertension [9]. Food
insecurity is also associated with poor health outcomes
for the baby including low birth weight, increased risk of
birth defects [10], and poor developmental outcomes [8,
9,11, 12].

Given the serious and wide-reaching implications of food
insecurity, finding solutions to food insecurity and hun-
ger are becoming increasingly urgent. However, the most
effective responses to hunger and food insecurity remain
unknown. Traditional responses include emergency and
community food aid and supplemental food programmes;
however, these responses are increasingly being recognised
as unable to meet the needs of those who are food inse-
cure and hungry [13]. This review aims to provide insight
into the programmes and interventions conducted to-date
which have targeted food insecurity in pregnant and early
postpartum women. The central research question for this
review is as follows: What programmes and interventions
have sought to address food insecurity among pregnant and
postpartum women? The findings of this review can be used
to inform government departments, non-government practi-
tioner organisations, and public health bodies regarding the
effectiveness of a range of potential interventions aimed at
addressing food insecurity and hunger among pregnant and
postpartum women.

Method

A systematic search of five electronic databases, Med-
line, CINAHL, Global Health, Embase, and Cochrane, was
undertaken on August 2021. Key thematic areas searched
were food insecurity, pregnancy, nutritional outcomes, and

interventions or programmes, see Table 1 for details of
search terms. To gain a comprehensive collection of recently
published articles that report on interventions to address
food insecurity among pregnant and postpartum women,
only studies that were published since 2000 were considered.
In addition, only English language peer-reviewed articles
were considered.

Two authors independently reviewed all articles to iden-
tify relevant studies. Articles underwent a three-step selec-
tion process (see Fig. 1). Articles were imported into Covi-
dence, a web-based systematic review management package
[14]; duplicates were identified and removed. Articles were
first screened by title and abstract based on the inclusion and
exclusion criteria outlined above. Any article that clearly did
not meet the inclusion criteria was removed at this stage, any
that did or possibly could meet the inclusion criteria were
retained. Full text of the remaining articles were obtained
for further assessment. At least two authors independently
read all remaining articles to determine whether the arti-
cle met the inclusion criteria. Any articles at this stage that
clearly did not meet the inclusion criteria were removed,
and disagreements were discussed and settled by consensus
between authors.

Data Extraction and Analysis

Data were extracted by all authors. Data including key char-
acteristics of the study or report, research and data collec-
tion method, outcomes, and intervention if available were
extracted into a table for analysis. Given the variety of data
present, data were also thematically analysed following the
constant comparative method [15]. This allowed reviewers
to draw common themes from the data. Thematic analysis
considered the main themes identified within each of the
included papers and then consisted of a comparison of these
themes across each of the papers resulting in a discussion of
the main thematic areas across all papers included.

This review adheres to the PRISMA Statement [16,
17] and has been registered with the international pro-
spective register of systematic reviews (PROSPERO:
CRD42022245787).

Quality Assessment

Studies were assessed for quality and risk of bias accord-
ing to the Academy of Nutrition and Dietetics Evidence
Analysis Library, Quality Criteria Checklist [18]. Four key
questions regarding relevance address the practice appli-
cability of the study, with scientific soundness analysed
through 10 key validity questions that encompass issues
of inclusion/exclusion, bias, generalisability, and data col-
lection and analysis. A rating of positive, negative, or neu-
tral is allocated to a study based on the answers to the 10

@ Springer



488 Current Nutrition Reports (2022) 11:486-499

validity questions. A study was deemed positive if most of
the validity question answers were “Yes,” including affirma-
tive assessment of four essential criteria relating to subject
selection, comparable groups, intervention description, and
valid measurement of outcomes. A study was rated neutral
if any of the four essential validity questions regarding sub-
ject selection, comparable groups, intervention description
and valid measurement of outcomes are answered “No,” but
other areas indicate strengths. A negative rating was given if
most of the answers to the ten validity questions were “No.”
Two authors independently assessed study quality and any
discrepancies were resolved through discussion.

Results

OR policies) OR implement* OR guideline* OR Education
OR “Nutrition intervention” OR “Nutrition programmes” OR

“Nutrition program*”

The search generated 8670 articles, of which 3743 were
duplicates. The titles and abstracts of 4927 articles were
read; 48609 articles were excluded because they did not refer
to or measure either directly or indirectly, food insecurity
among pregnant or postpartum women, leaving 58 articles
for full text review. The full text of 58 articles was reviewed;
47 articles were excluded as they did not meet the inclu-
sion criteria. The remaining 11 studies were included in this
review (Table 2).

Based on the quality assessment and risk of bias analysis
(Table 3), six papers were considered positive quality stud-
ies that adequately addressed the majority of the ten valid-
ity questions, including the four essential criteria [8, 19e,
20-23]. Four papers received a neutral rating due to inad-
equately fulfilling essential criteria regarding either subject
selection, comparable groups, intervention description, or
valid measurement of outcome [24-27]. One study received
a negative rating due to inadequately addressing eight of the
ten validity criteria [28].

A summary of the included studies and data extraction
is presented in Table 2. Study designs of the interventions
varied, five were randomised controlled trials (RCT) [19e,
22,24, 27, 29e], five studies were cohort studies [8, 21, 25,
26, 28], and one was a longitudinal study [23]. Studies were
conducted in seven countries: three each in Bangladesh [8,
24, 29e] and the USA [21, 23, 25], and one each in Burundi
[22], India [26], Indonesia [28], Niger [27], and Togo [19e].
Participant numbers ranged in size from the smallest study
with 45 participants [28] to large population level studies
with close to 80,000 participants [23].

intervention*OR strateg® OR program* OR activit* OR (policy

Nutritional interventions

postnatal OR “post natal” OR postpartum OR “post partum”

OR childbirth OR “child birth” OR Prenatal OR “Pre natal”
OR “Recently Delivered” OR mother* OR father* OR

pregnan* OR gestation* OR maternal OR antenatal OR
parent*

Pregnancy

Interventions

Articles included in this review reported on a range of inter-
ventions. Four articles reported on food or nutrient supple-
mentation [8, 22-24]. Frith and colleagues [8] investigated the
impact of a prenatal food supplementation programme earlier

“food sufficien®*” OR “food insufficien*”” OR “food desert*”

OR (hunger OR hungry) OR “food Assist*” OR “Food

“food poverty*” OR “food secur*” OR “food suppl” OR
shortage”

Truncation used at the end of the word in all databases to retrieve all suffix variation

Table 1 Key search terms used in academic literature search
“food insecur*” OR “food access*” OR “food afford*” OR

Food insecurity

s
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quality
rating

Bias unlikely Overall
supported by

results

measured analysis

Research Selection bias Comparable Withdrawals Blinding Intervention Outcomes Statistical Conclusions
study groups

statement

Table 3 Assessment of study quality

Study
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Quality of evidence determined by using the Academy of Nutrition and Dietetics Evidence Analysis Library (EAL) Quality Criteria Checklist for Primary Research; NR, not reported; no
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positive, @

(weak); unclear (moderate); yes (strong) rating for each component; overall ratings +

in pregnancy, on the relationship between food insecurity and
the maternal-infant interaction. Findings of this intervention
suggest the earlier in pregnancy a food supplementation inter-
vention can occur, the better for maternal-infant interaction
for mothers who are food insecure. Metallinos-Katsaras and
colleagues [23] examined association between duration of
engagement with The Special Supplemental Nutrition Pro-
gramme for Women, Infants, and Children (WIC) and the sta-
tus of household food security. Findings of this intervention
suggest that earlier and longer engagement with the WIC pro-
gramme increase the likelihood that households will be food
secure. Leroy et al. [22] evaluated the effectiveness of a pro-
gramme that delivered food rations along with an integrated
health and nutrition education programme (Tubaramure) on
household food insecurity. This programme, compared to a
control group, was found to significantly (p <0.05) improve
the proportion of food secure households and increase con-
sumption of both energy and nutrients in study households,
and it was also found to have a positive impact on maternal
diet diversity. Mridha and Matias [24] explored the impact
of lipid based nutritional supplementation during pregnancy
on birth outcomes including weight and length, finding that
compared to women in the control group, women in the study
group had better birth outcomes.

Three studies explored the role of nutritional education
in improving food insecurity. Heberlein et al. [21] explored
the impact of direct engagement with pregnant women
through onsite group and individual prenatal care on food
security and psychosocial wellbeing. This study found that
group prenatal care, compared to routine, individual care,
led to improved food security in pregnant women and bet-
ter maternal infant attachment, suggesting that such group
interactions provide an opportunity to share resources and
knowledge. Frongillo and Nguyen [29¢] explored if partici-
pation in nutrition-focused antenatal care education about
improving household knowledge of nutrition could reduce
household food insecurity. The findings of this study sug-
gest that participation in nutrition-focused education could
lead to improved household food security among preg-
nant and recently delivered women. Rifayanto et at. [28]
explored the role of both nutritional supplementation and an
education programme on nutritional knowledge. Findings of
this study suggest that nutrition education led to increasing
nutritional knowledge among pregnant women, and supple-
mentation of egg and milk for 3 months increased moth-
ers’ mid-upper arm circumference, an assessment of acute
malnutrition. However, this study did not have the power to
delineate between the impact of the educational programme
or supplement on the knowledge and nutritional status of
pregnant women.

Three studies explored the impact of cash transfers on
maternal outcomes and food insecurity. Raghunathan [26]
explored the impact of a cash transfer scheme on a variety
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Fig. 1 Prisma flow diagram of
systematic search

Records identified through

database searching
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y

Records after duplicates removed
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of maternal outcomes including receipt of antenatal care
and micronutrients, receipt of counselling on infant feed-
ing, breastfeeding, and household food insecurity in a state
in India. Findings of this study suggest that this cash trans-
fer programme resulted in improved maternal outcomes and
decreased household food insecurity. In a study exploring
the impact of a cash transfer programme on child health,
mother to child health, and household food insecurity in
Togo, Briaux et al. [19¢] found that the cash transfer
programme lead to improvements in health for both the
child and mother and to increase household food secu-
rity. Sibson et al. [27] explored the impact of additional
cash transfers and supplemental feeding programmes on
maternal and child health in Niger. While this study found
that overall participants reported improved food access,
it was not significant when compared with the control
group, suggesting that non-food drivers of food insecurity,
such as disease, will impede the impact of cash transfers
alone.

The final intervention study was that of Phojanakong
et al. [25] who explored the role of trauma-informed pro-
gramming on household food insecurity for people in receipt
of government food supplementation programmes. Partici-
pants engaged in a weekly counselling session, with results
suggesting that increased engagement and attendance with
the trauma-informed programming can have an impact on

Clinical trial: 1
Wrong intervention: 1
Editorial only: 1

Studies included
(n=11)

household food insecurity for families with young children
by mitigating and treating underlying depression.

Food Insecurity: Measures and Impact

All interventions included in this review sought to address
food insecurity as a main outcome. The studies employed
a variety of tools in measuring and assessing food inse-
curity. The most frequently used measurement tool was
the Household Food Insecurity Access Score (HFIAS);
this tool was used in seven studies [19e, 22, 24, 26-28,
29e¢]. The HFIAS is based on a household’s experience
of accessing food and represents three aspects of food
insecurity found to be universal across cultures: feelings
of uncertainty or anxiety about household food supplies,
perceptions that household food is of insufficient qual-
ity, and insufficient food intake [20, 30-32]. This scale
consists of nine questions that ask the participant about
their experience of food insecurity, with follow-up fre-
quency questions. Responses to these questions are scored
so that “never” receives a score of 0, “rarely” is scored
1, “sometimes” scored 2, and “often” scored 3, so that
when summed, the lowest possible score is 0 and the
highest is 27. Food insecurity is indicated by a higher
score, with continuous scores typically divided into four
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categories, representing food-secure and mildly, moder-
ately and severely food-insecure households according to
the scheme recommended by the HFIAS Indicator Guide
[30]. Not all studies included a result of the proportion of
study participants who were food insecure before and/or
after the intervention, rather reporting a mean [24, 26, 27],
those that did use the HFIAS to measure food insecurity
reported a range of food insecurity. For example, after a
cash transfer, intervention close to 20% of participants was
food insecure while around 35% of the control group were
food insecure, with an increase in the percentage of houses
who were food secure of 4—7% [22]. While Frongillo and
Nguyen [29¢] demonstrated an increase in food security
from 55 to 75% for recently delivered women and 55 to
80% for pregnant women enrolled in a nutrition-focused
antenatal education programme.

The next most common method to measure food inse-
curity was the Household Food Security Survey Module
(HFSSM) (n =3 studies). This survey was created by the
US Department of Agriculture and can be administered as an
18-, 6-, or 4-item survey. This tool was developed to measure
whether households have enough food or money to meet
basic food needs, and what their behavioural and subjec-
tive responses to that condition were [33]. The full HFSSM
consists of a set of 18 items, 8 of which are specific to house-
holds with children. It captures four types of household food
insecurity experiences: uncertainty and worry, inadequate
food quality, and insufficient food quantity for adults and
children [34]. In accordance with the method proposed by
Coleman-Jensen and Gregory [35], food security scores are
combined to create one measure for level of food security
for a household. A household is then defined as having high
food security, marginal food insecurity, low food insecurity
and very low food insecurity. Food security status is deter-
mined by the number of food insecure conditions and behav-
iours that the household reports. Studies that employed the
HFSSM reported increased food security as a result of the
intervention under study. For example, one study reported
an increase in food security from 68.8% before an inter-
vention that included food supplementation, increasing to
76.7% after the intervention [23], while another study that
compared individual to group nutrition education saw an
increase of 13 to 87% for group care and 9 to 78% for indi-
vidual care [21].

One study used a more recently developed and less used
survey to measure food insecurity. Frith, Naved [8] employed
a questionnaire developed by Frongillo, Chowdhury [36].
This measure explores a range of strategies that people use
to acquire food in addition to capturing food quality and
quantity. Frith and Naved [8] use their description of food
insecurity to understand other characteristics of their sample
and do not report a percentage of those who are food secure.

@ Springer

Discussion

This is the first systematic review to investigate inter-
ventions that seek to address food insecurity in pregnant
women and new mothers. While the negative consequences
of food insecurity are well-known, with some regions of
the world disproportionally impacted by food insecurity,
there remains limited evidence to inform best practice to
target food insecurity among pregnant women and in the
postnatal period. There is an urgent need to address food
insecurity in this population group in the interest of best
maternal and child health outcomes. The findings of this
review suggest that while there are a range of possible
interventions that seek to address food insecurity and hun-
ger among pregnant and postpartum women, the limited
number of robust evaluations or long-term interventions
mean that evidence for any one intervention type is lim-
ited. Furthermore, the programmes and interventions that
do exist are generally embedded within a single context
or structure and as such may not be able to be widely
implemented.

This review sought to explore interventions and pro-
grammes that had been published since 2000. Despite the
20-year time frame for the search, all the eleven studies
that were identified through a systemic search had been
published since 2010, with 6 of the 11 studies published
since 2019. Given the recency of these publications, it
may be that we are on the cusp of an increasing number
of studies, evaluations, and reports of interventions that
seek to address food insecurity in pregnant and postpartum
women. With increasing attention being paid on the situa-
tion of food insecurity in both high- and low- and middle-
income countries by governments and health bodies, it is
possible that more researchers and interested parties will
begin to create more structured and robust interventions
to address food insecurity; however, a search of clinical-
trials.gov with the key term “food security” reveals only
70 clinical trials that are active, suggesting that if there
is about to be an increase in responses to food insecurity
interventions, they will continue to be context depended,
of small scale, and therefore, possibly not published.
A recent Australian scoping review of population level
interventions that sought to address the socio-ecological
determinants of food insecurity similarly found a lack of
rigorous evaluation and coordination, suggesting that even
in interventions aimed at addressing food insecurity in the
general population, there is limited evidence surrounding
what works [37].

Studies in this review were mostly conducted in low-
and middle-income countries with the exclusion of the
three that were conducted in the USA. Given the high prev-
alence of food insecurity in many low- and middle-income
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countries, it is not surprising that research has focused on
these population groups [1]. However, this leaves a gap in
the literature and the responses in high income countries,
where some populations also experiences high rates of
food insecurity [38]. Therefore, future research targeting
“at risk” populations groups should be a public health pri-
ority globally, with increased efforts in designing cultur-
ally appropriate interventions across different antenatal
settings being highly important. Interventions identified
in this search reduced food insecurity through supplemen-
tation, in person group prenatal care, and unconditional or
conditional cash transfers. Interventions included in this
review were successful thanks to a range of aspects includ-
ing early intervention, longer participation, and increased
activity (both cash and food). Providing a range of actions
was also found to be useful in improving food security,
these included nutrition counselling, diet planning, weight
gain monitoring, and micronutrient supplementation.
Future interventions could draw on successful intervention
components and adapt similar delivery methods and inter-
vention lengths for targeted population groups. However,
further work is required to carefully design potentially suc-
cessful, sustainable, and cost-effective methods which can
be embedded into existing antenatal healthcare systems.

Despite the clear benefits of interventions to address
food insecurity, there remains a dearth in programmes that
seek to address food insecurity during pregnancy. Potential
reasons for the limited research in this area may be related
to the known challenges with measuring food insecurity.
While there are several standard measures of food insecurity
as previously discussed, they often do not take other factors
into account, including income and poverty, employment
status, education level, location, ethnicity, and access to
food and nutrition education programmes [39]. The chal-
lenges with both measuring food insecurity and identifying
the main causes may deter some groups from intervening,
and an issue further compounded by the fact that negative
outcomes can occur months to years after the experience
of food insecurity. In this current review, like that of Yii
and Palermo [37], interventions with the biggest impact on
reducing food insecurity were those that accounted for the
influences of food insecurity.

The findings of this review are of importance to those
working with pregnant and postpartum women, as it pro-
vides up to date evidence for the design of successful food
insecurity alleviation interventions. It is recommended that
a combination of resources is supplied to pregnant women
and new mothers, to achieve a greater effect on reducing
food insecurity. This includes a combination of prenatal
care, together with nutrition counselling and education [21,
29e]. Useful delivery platforms which utilise technology-
driven interventions might be further explored as they
offer wide reach, are cost-effective, and alleviate clinician

time pressures which have been identified as a barrier to
health and nutrition management during pregnancy [40,
41]. Technology-assisted interventions involving text mes-
saging and app-based delivery have shown to be promis-
ing and feasible in large populations and in the clinical,
antenatal setting [42—44]. Furthermore, it is evident that
longer participation in a programme determined a greater
outcome [23]. This suggests that a longer programme, ena-
bling earlier engagement, is more likely to have an impact
on reducing food insecurity.

Limitations

There are some limitations of this review that should also
be acknowledged. While every attempt was made to ensure
this review was comprehensive, additional articles may have
been missed, particularly if articles were written in a lan-
guage other than English. However, given this is the first
review of its kind, with the inclusion of several databases
and a range of broad key terms that include all dimensions
of food security, the authors are confident that there is little
information that is not presented here. Given the variety of
approaches taken to measure food insecurity as found in this
review, the various interventions under investigation, and
the varying methods utilised, this review has not sought to
present a meta-analysis. If in the future there can be some
consistency in the use of measurement tools and approaches,
a meta-analysis may be appropriate.

Conclusion

This review emphasises the importance and urgency for the
design and implementation of interventions that will address
food insecurity among pregnant and postpartum women.
Food insecurity is severe and common among pregnant
women and new mothers, where adequate nutrition is vital
during these life stages to avoid nutrient deficiencies within
the mother and child, potentially impacting both short- and
long-term health of the mother and child. Interventions and
programmes that aim to reduce the impact of food insecurity
during this period are needed but more importantly are those
that are adequately described and evaluated so that knowl-
edge, understandings, and facilitators can be shared across
different regions and contexts.
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