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Abstract

Background: Food insecurity during pregnancy has important implications for maternal and newborn health. There
is increasing commitment to screening for social needs within health care settings. However, little is known about
current screening processes or the capacity for prenatal care clinics to address food insecurity among their patients.
We aimed to assess barriers and facilitators prenatal care clinics face in addressing food insecurity among pregnant
people and to identify opportunities to improve food security among this population.

Methods: We conducted a qualitative study among prenatal care clinics in New Hampshire and Vermont. Staff and
clinicians engaged in food security screening and intervention processes at clinics affiliated with the Northern New
England Perinatal Quality Improvement Network (NNEPQIN) were recruited to participate in key informant interviews.
Thematic analysis was used to identify prominent themes in the interview data.

Results: Nine staff members or clinicians were enrolled and participated in key informant interviews. Key barriers
to food security screening and interventions included lack of protocols and dedicated staff at the clinic as well as
community factors such as availability of food distribution services and transportation. Facilitators of screening and
intervention included a supportive culture at the clinic, trusting relationships between patients and clinicians, and
availability of clinic-based and community resources.

Conclusion: Prenatal care settings present an important opportunity to identify and address food insecurity among
pregnant people, yet most practices lack specific protocols for screening. Our findings indicate that more systematic
processes for screening and referrals, dedicated staff, and onsite food programs that address transportation and other
access barriers could improve the capacity of prenatal care clinics to improve food security during pregnancy.
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Background

Food insecurity during pregnancy has important impli-

cations for the health of the mother and the newborn.

Food insecurity during pregnancy has been associated
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than 6 months of age [5], and inadequate infant feeding
practices [6]. Food insecurity can impact dietary qual-
ity during pregnancy, which also contributes to negative
maternal health and birth outcomes [7-9]. Due to the
central role of maternal nutrition during pregnancy, food
insecurity as well as dietary quality can have long term
consequences for child growth and development [10].

There is a critical need to understand how to best
screen for and address social risk factors—including
food, housing, transportation, and other factors [11]—
within health care settings generally [12]. This is particu-
larly important in prenatal care settings, given mounting
evidence that supports interventions to reduce risk fac-
tors such as food insecurity [13]. Screening for food inse-
curity during prenatal care visits identifies those at-risk
and provides an early opportunity for intervention to
support the health of mother and child [5]. Health care
settings and their staff can help address food needs
among patients by implementing evidence-based screen-
ing approaches, referring to community-based resources,
connecting patients to public nutrition assistance pro-
grams, and providing onsite food and nutrition support
[14].

Before the COVID-19 pandemic, food insecurity
impacted one in 10 households in the United States, with
higher rates among rural households and those with chil-
dren. Among rural households, 12.1% experienced food
insecurity in 2019 compared to 10.3% in urban areas. At
the state level, 6.6% of New Hampshire households and
9.6% of Vermont households were food insecure in 2019.
[15] The COVID-19 pandemic exacerbated food insecu-
rity across the country [16]. Preliminary estimates from
New England states showed much higher rates during the
pandemic: for example, between 18.7-29.0% in Vermont
and 34.1% in Maine [17].

Northern New England has among the highest rates
of ‘at least adequate prenatal care’ in the country (90.9%
in VT, 87.1% in ME, and 84.9% in NH) [18]. Identifying
pregnant people in food insecure households provides
a unique opportunity to connect them with the Sup-
plemental Nutrition Assistance Program for Women,
Infants, and Children (WIC). Other interventions should
be considered as well. For example, food prescription
programs can link patients to nutrition support programs
either onsite at the clinic or offsite through a community
partnership [19]. Group prenatal care that emphasizes
nutrition education has been shown to improve food
security status compared to individual care [20].

However, there is limited evidence about the imple-
mentation of food security screening within prenatal care
settings or the capacity for clinics to address food inse-
curity among their patients. We aimed to assess barriers
and facilitators prenatal care clinics face in addressing
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food insecurity among pregnant people in northern New
England. These findings can help to identify opportuni-
ties to improve food security among pregnant people in
this region.

Methods

We conducted a qualitative study using key informant
interviews among staff and clinicians at prenatal care
clinics within the Northern New England Perinatal Qual-
ity Improvement Network (NNEPQIN). NNEPQIN is
a voluntary consortium of approximately 50 hospitals,
outpatient clinics, and other organizations involved in
perinatal care in ME, NH, and VT convened to improve
the rapid dissemination of evidence-based practices in
prenatal, intrapartum, and newborn care. Northern New
England is a predominantly rural area with small urban
centers throughout.

The qualitative findings reported here are a component
of a mixed methods study on food security procedures
in NNEPQIN practices. A clinician or staff member
engaged in each clinic’s food security work was invited to
participate in a brief survey about food security (quanti-
tative data are not presented due to small sample size).
Recruitment was conducted via a network wide email
and direct email outreach to network members. Survey
participants were asked to indicate their interest in par-
ticipating in a key informant interview and were subse-
quently invited to complete an interview. Key informant
interview participants received a $50 gift card.

A semi-structured interview guide developed by the
research team was used to explore barriers and facili-
tators to screening for and addressing food insecurity
among pregnant and postpartum patients. Interviews
lasted 30—60 min and were conducted by trained mem-
bers of the research team over the phone, audio recorded,
and transcribed verbatim for analysis.

Qualitative data were analyzed with Dedoose 8.3.47
software [21]. Thematic coding was used to identify rel-
evant excerpts in the data. The research team developed
a preliminary codebook of a priori codes based on litera-
ture review, content covered in quantitative surveys, and
observations from interviews. The codebook was modi-
fied, and emergent codes were added based on consen-
sus conversation as coding progressed. Each interview
was independently coded by two research team members
who then worked in pairs to reach complete agreement
on final code application. For the most frequently used
codes (used 10 times or more), excerpts were extracted
and reviewed to identify major themes. Three research-
ers reviewed the coded data to identify major themes and
through an iterative process came to consensus on final
themes. For each thematic area, illustrative excerpts were
selected.
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Table 1 Key informant interview participant characteristics
(n=9)

Characteristic n

Respondent Type
Provider (i.e. physician, nurse practitioner, or physician assistant) 2
Clinical Nurse (RN, LPN) 3
Care coordinator 1
Social worker 2
Resource specialist or community health worker 1
Practice Type

Hospital-affiliated 7

Federally Qualified Health Center (FQHC) 2
Practice Location

Rural 4

Urban 5

Food Need Importance
Very important

Somewhat important 2
Screening Type

Formal 4

Informal 5

SW social worker, CHW Community Health Worker
Rural =Rural-Urban Commuting Area Code > 4

This study was reviewed and determined exempt by the
Dartmouth-Hitchcock Health System IRB.

Results

Nine participants from eight distinct clinics completed
a semi-structured telephone interview. Participant and
clinic characteristics are presented in Table 1. The major-
ity of participants were based in hospital-affiliated clinics
and considered food security to be very important. They
reported using both formal and informal mechanisms
(i.e. through patient dialogue with no formal screening
tool) for screening for food security. The most frequently
used codes are in Table 2. The most frequently used
codes described staff involved in screening for food inse-
curity, changes in community resources due to COVID-
19, improvements in interventions for addressing food
needs, acceptability to patients, and onsite and offsite
interventions.

Food security screening

Screening process

Initial screening for food insecurity was most likely to
be carried out by an intake nurse or front office man-
ager using a form that included standard questions on
food, nutrition, and other social determinants of health.
Some respondents noted that food was part of a gen-
eral resource screening while others only mentioned
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screening for food. Intakes were usually completed at the
time of the first prenatal care visit.

“We have a universal prenatal intake process, where
someone coming into care for pregnancy, would first
have a visit with a registered nurse who fulfills the
role of prenatal care coordinator. She does ask ques-
tions about... It’s a resource security question, I think
is how it’s phrased like, "Do you have what you need
at home?" And then she’ll give the examples of, "Do
you have shelter? Do you have electricity? Do you
have running water? Is it safe? Do you have food to
eat?” So it's a question that’s along those lines. And
then she also asks people about their diet, what they
might typically eat in a day. And if they have any
restrictions on their diet or things that they avoid.
--Physician A

There was some variation as to whether screening was
standard, i.e. developed externally for use across facili-
ties; clinic-specific, i.e. developed by staff within the
clinic; or informal, i.e. motivated staff asking about food
or resource insecurity but without consistency. The
intake was administered on paper or an electronic tablet,
either by a clinician or self-administered. Even if a stand-
ard form was used, its implementation could be ad hoc
depending on the clinical workload. At times, follow up
was done by a prenatal care clinician as a supplement
to the initial intake. Several options were mentioned,
including follow up by a prenatal care nurse, midwife,
or physician in reviewing answers or the ‘problem list’
generated at the initial intake; additional screening and
meeting with a social worker; and follow up with com-
munity health workers.

Barriers to screening

Inconsistency in follow up beyond the intake was noted
by several respondents, often attributed to staff workflow
and the patient load. The consensus was that it was better
to have someone assigned to carry out the initial screen-
ing because it was more likely to be completed for every
patient, although there were also benefits to having mul-
tiple staff/clinicians engaged in the process:

“It’s helpful to have multiple people who are respon-
sible for asking this because it establishes that as a
culture that this is an important part of healthcare”
—Physician B

Additional follow up or screening was clinic or pro-
vider-specific, where some were more proactive than
others. Clinic readiness to implement food insecurity
screening varied, with some reporting a smoother uptake
process than others due to clinic level management and
workload:
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Table 2 Most frequently used codes

Code/sub-code Description Frequency
Screening
Tool Which screening tool a practice uses 15
Staff Staff members and clinicians involved in screening processes 28
Workflow The steps and workflow for screening 18
Method How screening is performed (e.g. on paper or in an electronic health record) 14
Improvements What changes the participant would make to the current screening processes 16
Intervention
Onsite Type Types of onsite interventions, including internal referrals 22
Offsite Type Types of offsite interventions, including referrals to external organizations and state-sponsored interven- 24
tions (e.g. WIC, SNAP)
Workflow The steps and workflow for interventions 13
Improvements What changes the participant would make to the current interventions 25
Community
Type Types of food resources available in the community 21
Patient needs and resources
Transportation Discussions of patient transportation in general 20
Acceptability Acceptability to patients of discussing/addressing Fl in healthcare settings 24
Practice factors
Support needed What support would be helpful to improve how practices address food insecurity (both screening and 13
interventions)
COVID-19
Community Discussions of changes in coordination with community partners during the pandemic; changes in 30
patient eligibility requirements for food resources at practice or community organizations; new or lost
community resources
Practice How the pandemic has changed practice factors (e.g. staff roles or responsibilities, or communication) 13
“It’s been at least 10 years that the clinic has had a Facilitators to screening
prenatal care coordinator, nursing position... And Responses varied with some reporting better outcomes
1 think it was not difficult to start because it philo- from face-to-face conversations rather than over the
sophically aligned with the way the clinic is run. It’s phone or on a tablet, especially if other social issues were
a very team-based, multidisciplinary clinic, so hav- present. In-person screening was also seen as being more
ing a nurse intake coordinator, I don’t think, was a helpful for asking follow up questions about the capacity
heavy lift when they implemented that” --Physician of the woman or family to access and prepare food.
A

“And how are they going to store that food? Are they
living with a friend? Are they living out of a hotel?
Do they have a refrigerator? I think there’s just a lot
of assessing that needs to go on in conjunction with
food screening. Like, do you have a clean place to
prepare the food? Should we be giving it by a food

“I think that they would be open to hearing about
something like that, but I'm not sure that they would
want to add something like another assessment onto
the already long list of assessments that everyone is
responsible for” --Social Worker A

Perceived embarrassment and stigma associated with bank? Do you have the means to cook it? They may
being food insecure, especially for patients who are be living in a hotel and they only have a microwave.
already parents, was reported as a barrier to screening --Clinical Nurse A

ly for food i ity. . . .
accurately for food insecurity In terms of achieving honest perspectives, allowing for

“I think some of them are not completely honest, you privacy during the intake (either one-on-one with a cli-
know, because they’re ashamed, or, you know, they're nician or self-administered) and giving time to develop a
worried that they can’t provide food for the children trusting relationship with clinicians were seen as relevant
that they may have, afraid that we might may call factors for improving communication.

DCYF [Division for Children, Youth and Families]

» .. “We find sometimes, the first visit with the nurse
on them.” —Clinical Nurse C fi f

that'’s their first time here, you're just meeting the
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person for the first time, it takes a little time to
develop a relationship, have them feel comfort-
able. So they will see myself or the other nurse that
works here and then they'll see the social worker
and it's a couple weeks later ... and then the pro-
vider will see all of that information. And then the
provider will again ask, but she won'’t ask everything
again. She'll just, if I identity that that woman has
domestic violence or has no money for food, does not
have resources in place, then she’ll follow up again.
So we're all trying to get the same information and
making sure that the woman feels comfortable talk-
ing with us”” --Clinical Nurse B

Integration of food security with other social risk
screening was generally seen as a helpful way to identify
women with needs.

“I do the ones for people that have a substance use
history, even if that's just marijuana...so I pop in
just to see how they’re doing. And those are ques-
tions that I always ask, "Do you need diapers? Do
you need food? Anything going on with housing?” All
those questions are questions that all of us always
ask people” --Social Worker A

“We're asking about food. We're also asking about
personal safety, depression and housing stability.
And to be perfectly honest, I think people are less
self-conscious about answering questions about
food than they are about the other things” --Social
Worker B

Areas for improvement in screening

One consistent area of improvement noted by several
respondents was more frequent screening through-
out pregnancy. Additionally, improvements in screen-
ing tools and processes were desired, both for capturing
more patients experiencing food insecurity and for ease
of use and appropriate referral:

“If somebody had sort of like a plug and play kind
of program and was like, ‘Use this questionnaire,
identify these resources and refer to these resources,
check in one week, three weeks and 12 weeks or
whatever. Then I feel like that would be a lot easier
than trying to develop it from the ground up because
to be honest with you the nurses and the physicians
are not trained in this so much.” --Physician B

“I think having a very specific screening tool would be
helpful, to define what severity is this? Is it a patient
not having access to purchasing food, or what level of
severity of that? Like, do they know where their next
meal is coming from o, do they just not have enough
funding to buy healthy food, or they're eating more
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processed food? I think if we could get into specifi-
cally what the food needs are, it would be easier to
refer them based off of that” --Clinical Nurse A

Respondents also talked about more detailed assess-
ments of food practices and dietary quality to identify
specific areas where more targeted interventions may be
needed.

“So it is ome of the resources that we give out to
patients when they're newly pregnant, is like this is
what healthy eating looks like. It's a nice one that
you hang up on the wall that has the food group,
how much calcium they should be eating for their
pregnancy. So it’s a great reference to say like, from
this food diagram or food pyramid, are you able to
eat in all of these tiers? If they’re stuck in the process
green one, then we need to make a referral so that
they can get, and protein and stuff like that” --Clini-
cal Nurse A

Clinic staff were hesitant to ask about food insecurity
if they were not aware of what interventions were avail-
able for their patients. Respondents tied screening for
food security to strong interventions that address patient
needs once they are identified.

“But we've noticed that providers are a little more
willing to engage with the social needs questions if
they have some idea of what the patient is then going
to navigate, to be able to get that need met.” --Physi-
cian A

Interventions for food insecurity

Facilitators

The primary means by which clinics addressed a food
need was through an internal referral to a clinic-based
resource specialist, social worker, or other clinician. Clin-
ics benefited from having a clear referral process in place.
In addition, some claimed they were better positioned to
implement internal referrals because the clinic placed a
greater value on food security as part of health care. For
internal referrals to be successful, respondents empha-
sized the importance of a dedicated resource specialist at
the clinic.

“And if they need to fill out paperwork, she will help
guide them and help fill that out with them, which
is great, because I think half the time when you try
to give a patient resources and make referral, I think
the most intimidating part of that is them trying to
figure out how to self-navigate through that. And us
we can go online and try and figure out what that
process is, but having that resource specialist, like
she knows what the paperwork is, she knows who
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the point people are for that resource, and it’s just
super helpful to have her and know exactly what
the process is. And patients are more likely to follow
through with that if they have someone helping them
through it. Otherwise, they know food banks are
out there, but they don’t know the 20 steps between
knowing that they’re there and actually getting food
from them. --Clinical Nurse A

Respondents also noted a desire to offer onsite food
provision services. Providing food directly to pregnant
people while at the clinic for an appointment can help to
address urgent hunger needs and overcome transporta-
tion and accessibility barriers to community resources.
Some clinics had services in place to provide food to
patients, snacks during appointments, or cafeteria
vouchers.

“I mean I have had people say, we need meat and
produce, because that’s all we get at the food pan-
try are non-perishables and canned goods. So that’s
something that we're fortunate to be able to have
milk, and sometimes eggs, and frozen meats, and
stuff to give to people because they aren’t able to get
all that stuff a lot of times.” --Social Worker A

External referrals to community resources were another
means by which clinics addressed food needs among
pregnant patients. The most frequently cited resource for
pregnant people was the Supplemental Nutrition Assis-
tance Program for Women, Infants and Children (WIC).
Clinics relied on easy referrals and strong relationships
with WIC to help people access these benefits.

“Actually, whether a woman identified concerns
about food or not, I would always make a referral to
WIC, and for food stamps, and facilitate the initial
appointments. Let’s see. And I got to tell you, that
of all the referrals that I made, that was the easiest
referral. That was the smoothest referral that I was
ever able to make to anybody because the WIC clinic
had somebody who would answer the phone, sched-
ule appointments, ask questions, and then follow up.
So that was pretty seamless.” --Social Worker B

Barriers

Respondents noted a need for more accessible services
in the community, including better hours at local food
shelves. Referrals were more effective when there were
strong relationships in place between the clinic and the
community organization. Respondents also commented
on a need for better coordination between clinics and
various community resources.

Page 6 of 9

“We have a ton of community resources and a lot
of really well-meaning people and we all have the
same goal of supporting these moms. We're trying
really hard to get all of these resources together in a
way where there isn’t overlap or gaps. And the thing
is that some of these resources are independent,
some of them are church based, some of them are
state supported, some of them are based on grants.
If the grant goes away, they go away. Then we've got
the nonprofit hospital. And so what we're finding is
there’s a lot of bandwidth, there’s a lot of goodwill.
But we wonder about, is there a way that we could
more efficiently coordinate all of it?” --Physician B

Patient-level barriers
Transportation was noted as a key barrier that should be
addressed when making referrals to community services.

“I just feel like once you ask about food insecurity,
I feel like from there, it will... There may be other
needs. ‘Okay, then here’s this food pantry. And then
it’s like, ‘Yeah, I understand the food pantry is there,
but I don’t know how to get there] or I don’t have
internet. I feel like there needs to be someone, like a
case manager, being able to provide other supports
and services as well.” --Care Coordinator A

Another barrier for patients was lack of awareness
about available services. Respondents discussed having
lists and information about community resources that
could be shared with patients and a dedicated staff mem-
ber who could maintain relationships with community
partners and keep up to date about their services.

“I think the biggest one is just them not knowing
what’s out there. Like a lot of them aren’t aware
that there are food pantries. There’s so many like in
the community that are near them that they don’t
even know exists. They don’t know that they qualify
for WIC or SNAP. So 1 think it’s just like, there’s not
really a general knowledge of the resources that are
out there for them. --Resource Specialist A

Other barriers were related to communication chal-
lenges due to patient stress associated with the experi-
ence of food insecurity as well as cultural differences
leading to varied understandings of food insecurity
between clinicians/staff and patients.

“I think there’s also the psychic challenge of always
having to be aware that you have food insecurity. I
think that it is depressing and it is exhausting and it
is anxiety provoking. And I think that folks get to the
point where they just don’t want to think and talk
about it. And I think that’s hard too.” --Physician B
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“The only thing I could think of that could be a bar-
rier is the women that come from a different country.
If it'’s part of their culture not to really share infor-
mation about that or language barrier, we could be
missing some of that with them. It’s hard for me to
know if we are if they’re not being forthcoming about
it” --Clinical Nurse B

Patient-level facilitators

In general, respondents felt that patients had a relatively
high degree of acceptability for discussing food needs
with their care team. They noted that patients gener-
ally felt comfortable asking for help when they needed
it, especially when there was trust between staff and
patients.

“And I think that’s where it comes in that my role is
important because I'm the connection for them at
the clinic. They see me and talk to me on a regular
basis, so they’re comfortable talking to me. And that
goes for a lot of the other case managers too. If it’s
someone that they see on a regular basis, then that
person is comfortable and has an easier time ask-
ing for support and knowing what'’s available. So
again, it’s the setting of our clinic just kind of lends
itself toward that community friendly relationship, I
guess.” --Social Worker A

Commitment at the clinic level and staff buy-in facili-
tated the process of screening and intervention. Clinics
that recognized food insecurity as an important health
issue for their patients were better able to develop trust-
ing relationships with patients and address their needs.

“I actually just really think it's the staff commitment
and the team that works here really knows that it’s
important, nutrition is a very important part of
pregnancy and promoting optimal outcomes for
pregnancy and health families, so it’s really just been
a part of our program here since the beginning... It’s
a very small office... and I think that patients feel
that and feel comfortable with us so they will reach
out to myself or the social worker and say, T'm really
struggling this month, I don’t have money enough
to get this or this or this! So we will put them in the
right direction, supplement with that gift card if we
have to, but it’s really just been part of our clinic and
training here.” --Clinical Nurse B

Discussion

We aimed to assess barriers and facilitators faced by pre-
natal care clinics in northern New England in address-
ing food insecurity among their patients and to identify
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opportunities to improve food security among this pop-
ulation. Although processes varied between clinics, all
participants perceived food security as important for
their patients and communities and discussed methods
to identify and help patients experiencing food insecu-
rity. The capacity to screen for and intervene on food
insecurity was influenced by several barriers and facili-
tators including whether standard screening tools were
used, consistency of screening, availability of food distri-
bution programs in the community, trusting relationships
between providers and patients, and the value placed on
food security within clinics. Interviews also identified a
variety of patient-level barriers such as lack of public and
private transportation options and lack of information
about community food resource availability, including
location and hours of operation.

Only one participant reported the use of a specific
food security screening tool during prenatal care visits
and the remainder used informal processes that were
described as lacking consistency in how food insecurity
was assessed, who conducted the screening, and the tim-
ing and frequency of screening. Those who used informal
screening processes discussed interest in implementing
more formal processes. Similar to our findings, previous
research has shown that a defined process for screening
and referrals during well child care visits can improve
access to community resources for families with young
infants [22].

Interviewees also described variations in screening and
intervention practices tied to the presence or absence
of a social worker or resource specialist responsible for
addressing social needs. The dedication of at least one
key staff member was seen as a facilitator for addressing
patient food needs by ensuring screening took place and
that patients were appropriately connected to resources.

Participants also described the importance of the clin-
ic’s culture in terms of creating a supportive environment
where providers can talk openly about food insecurity
and patients feel comfortable discussing their needs and
are willing to accept help. A supportive culture has sev-
eral advantages: encouraging clinicians to follow up on
identified patient needs, promoting proactive knowledge
of community resources, and establishing partnerships
with community organizations, and helping patients to
overcome perceived stigma and develop a shared under-
standing of healthy eating during pregnancy. Commu-
nication and trust were seen as important aspects of
improving patient acceptability of food assistance.

Relationships between clinics and community organi-
zations were also important, a finding that is aligned with
previous qualitative research exploring links between pri-
mary care and community organizations for improving
food security [23].
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Recommendations

We offer four recommendations to improve the capac-
ity for identifying and addressing food insecurity
among pregnant people in prenatal care settings. First,
we recommend developing and implementing sys-
tematic processes within clinics. To avoid duplication
of efforts and share implementation strategies, clin-
ics could be engaged to develop or adapt processes
through existing networks. This could include promo-
tion of standard screening tools (e.g. the Hunger Vital
sign two item food security screener [24], assessment
of dietary quality) and defining workflows for screening
and referrals. Workflows should also address the fre-
quency with which screening is conducted.

Second, participants indicated that a dedicated staff
person who is responsible for following up on screen-
ing results and/or connecting patients with resources
facilitates a clinic’s ability to address food insecurity.
This role could be filled by a social worker, community
health worker, or other resource specialist; however,
where resource constraints exist, other existing staff
roles could be used. Responsibilities may include car-
rying out or following up on initial screening, offering
onsite food and nutrition support, maintaining rela-
tionships with community partners, providing com-
munity resources lists, and making referrals. Although
a dedicated staff person would be ideal, having multi-
ple provider and staff roles involved in follow up can be
helpful to ensure needs are fully met and to help create
a supportive environment.

Third, the ability to offer onsite food support within
the clinic can motivate care teams to discuss food
needs, build trust with patients, address urgent needs,
and remove transportation and other barriers to food
access. Onsite support could be in the form of a pre-
ventive food pantry [25], shelf-stable food boxes,
snacks available during appointments, and/or provi-
sion of supplemental items such as formula. Having a
direct and immediate way to intervene can help engage
patients in conversations about food needs, demon-
strate the clinic’s commitment and ability to help, and
mitigate the stigma associated with seeking outside
food assistance.

Finally, developing partnerships with community
organizations can facilitate referrals to community
resources. Strong partnerships can improve coordi-
nation between clinics and longer term food support
offered in the community, such as local SNAP and WIC
offices, food pantries and other human service organi-
zations. In addition, partnerships can help to raise
awareness among both clinicians and patients about
available food supports.
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Limitations

There are several limitations of this study. Our sample
size was small and comprised of clinics already involved
in perinatal quality improvement work (i.e. NNEPQIN
members). Therefore, our results may not be generaliza-
ble to other geographic regions. In addition, our findings
are based on the perspectives of interview participants
who may not have complete knowledge of community
resources. Despite these limitations, this study is one of
the first to specifically address food security within pre-
natal care settings, and to be conducted in a primarily
rural setting. More research on best practices for food
security screening and interventions within prenatal care
clinics is needed, including research on the experiences
of pregnant patients with food security screening and
interventions during prenatal care.

Conclusion

Prenatal care is an opportune setting to identify and
address food insecurity among pregnant people. The use
of informal processes for food security screening and
interventions limits the capacity of the health system to
address this important gap in perinatal health. Our find-
ings indicate that more systematic processes for screen-
ing and referrals and dedicated staff could improve the
ability of prenatal care clinics to address food insecurity.

Abbreviations

FQHC: Federally Qualified Health Center; NNEPQIN: Northern New England
Perinatal Quality Improvement Network; WIC: Supplemental Nutrition Assis-
tance Program for Women, Infants, and Children.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540795-022-00499-7.

[ Additional file 1. Semi-Structured Interview Guide }

Acknowledgements
We would like to acknowledge the Northern New England Perinatal Quality
Improvement Network and the clinicians who participated in this study.

Authors’ contributions

AD, CRC, MAK, MB, and KEH conceptualized and designed the study. TD
contributed to data collection and analysis. CRC drafted the manuscript. Al
authors critically reviewed and approved the manuscript.

Funding

This study was supported by a grant from the Hitchcock Foundation. MB was
supported by the Dartmouth Northern New England Primary Care Research
Network.

Availability of data and materials

The datasets generated and analysed during the current study are not publicly
available due to privacy and confidentiality reasons but de-identified data are
available from the corresponding author on reasonable request.


https://doi.org/10.1186/s40795-022-00499-7
https://doi.org/10.1186/s40795-022-00499-7

Canavan et al. BMC Nutrition (2022) 8:8

Declarations

Ethics approval and consent to participate

This study was reviewed by the Dartmouth-Hitchcock IRB and determined
exempt. The study was carried out in accordance with the 1964 Declara-
tion of Helsinki and its later amendments and with the ethical guidelines of
Dartmouth-Hitchcock. All survey participants read an electronic information
sheet and provided electronic agreement to participate. All key informant
interview participants provided verbal consent to participate.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details

"Department of Population Health, Dartmouth-Hitchcock Medical Center,
Medical Center Drive, Lebanon, NH 03766, USA. “The Dartmouth Institute

for Health Policy and Clinical Practice, Geisel School of Medicine at Dartmouth,
Hanover, NH, USA. *Department of Community and Family Medicine, Geisel
School of Medicine at Dartmouth, Hanover, NH, USA. *Department of Obstet-
rics and Gynecology, Dartmouth-Hitchcock Medical Center, Lebanon, NH, USA.

Received: 18 August 2021 Accepted: 29 December 2021
Published online: 24 January 2022

References

1. Laraia BA, Siega-Riz AM, Gundersen C. Household food insecurity
is associated with self-reported pregravid weight status, gesta-
tional weight gain, and pregnancy complications. J Am Diet Assoc.
2010;110(5):692-701.

2. Laraia B, Vinikoor-Imler LC, Siega-Riz AM. Food insecurity during preg-
nancy leads to stress, disordered eating, and greater postpartum weight
among overweight women. Obesity. 2015;23(6):1303-11.

3. Borders AEB, Grobman WA, Amsden LB, Holl JL. Chronic stress and low
birth weight neonates in a low-income population of women. Obstet
Gynecol. 2007;109(2 Pt 1):331-8.

4. 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(9):2087-92.

5. Sandoval VS, Jackson A, Saleeby E, Smith L, Schickedanz A. Associations
Between Prenatal Food Insecurity and Prematurity, Pediatric Health Care
Utilization, and Postnatal Social Needs. Acad Pediatr. 2021;21(3):455-61.

6.  Gross RS, Mendelsohn AL, Messito MJ. Additive effects of household food
insecurity during pregnancy and infancy on maternal infant feeding
styles and practices. Appetite. 2018;130:20-8.

7. Chia AR, Chen LW, Lai JS, Wong CH, Neelakantan N, Van Dam RM, et al.
Maternal dietary patterns and birth outcomes: a systematic review and
meta-analysis. Adv Nutr. 2019;10(4):685-95.

8.  Kibret KT, Chojenta C, Gresham E, Tegegne TK, Loxton D. Maternal
dietary patterns and risk of adverse pregnancy (hypertensive disorders
of pregnancy and gestational diabetes mellitus) and birth (preterm birth
and low birth weight) outcomes: A systematic review and meta-analysis.
Public Health Nutr. 2019;22(3):506-20.

9. Gresham E, Bisquera A, Byles JE, Hure AJ. Effects of dietary interventions
on pregnancy outcomes: a systematic review and meta-analysis. Matern
Child Nutr. 2016;12(1):5-23.

10. Shankar P, Chung R, Frank DA. Association of Food Insecurity with
Children’s Behavioral, Emotional, and Academic Outcomes: A Systematic
Review. J Dev Behav Pediatr. 2017;38(2):135-50.

11 Alderwick H, Gottlieb LM. Meanings and Misunderstandings: A Social
Determinants of Health Lexicon for Health Care Systems. Milbank Q.
2019,97(2):407-19.

12. NAS. Integrating Social Care into the Delivery of Health Care: moving
upstream to improve the nation’s health. Integrating Social Care into the
Delivery of Health Care. 2019.

22.

23

24

25

Page 9 of 9

. Reyes AM, Akanyirige PW, Wishart D, Dahdouh R, Young MR, Estrada A,

et al. Interventions Addressing Social Needs in Perinatal Care: A System-
atic Review. Health Equity. 2021;5(1):100-18.

. De Marchis EH, Torres JM, Benesch T, Fichtenberg C, Allen IE, Whitaker EM,

et al. Interventions addressing food insecurity in health care settings: A
systematic review. Annals of Family Medicine. 2019;17(5):436-47.
Coleman-Jensen A, Rabbitt MP, Gregory CA, Singh A. Household food
security in the United States in 2019, ERR-275. Econmic Research Service:
USDA; 2020.

. Feeding America. The impact of the Coronavirus on food insecurity in

2020.2020.

. Niles MT, Acciai F, Allegro D, Beavers A, Belarmino EH, Bertmann F, et al.

Food insecurity prevalence across diverse sites during COVID-19: a year of
comprehensive data. Nutrients. 2020;12(7):2096. https://doi.org/10.3390/
nu12072096.

. Osterman MJK, Martin JA. Timing and adequacy of prenatal care in the

United States, 2016. Natl Vital Stat Rep. 2018;67(3):1-14. Available from:
https://pubmed.ncbi.nim.nih.gov/29874159/.

Goddu AP, Roberson TS, Raffel KE, Chin MH, Peek ME. Food Rx: A commu-
nity-university partnership to prescribe healthy eating on the south side
of Chicago. J Prev Interv Community. 2015;43(2):148-62.

. Heberlein EC, Frongillo EA, Picklesimer AH, Covington-Kolb S. Effects of

group prenatal care on food insecurity during late pregnancy and early
postpartum. Matern Child Health J. 2016,20(5):1014-24. Available from:
https://link.springer.com/article/10.1007/s10995-015-1886-8.

. Dedoose Version 8.0.35 [Internet]. Los Angeles, CA: SocioCultural

Research Consultants, LLC; 2018. Available from: www.dedoose.com
Garg A, Toy S, Tripodis Y, Silverstein M, Freeman E. Addressing social
determinants of health at well child care visits: a cluster RCT. Pediatrics.
2015;135(2):2296-304. Available from: https://pubmed.ncbi.nlm.nih.gov/
25560448/.

Runkle NK, Nelson DA. The silence of food insecurity: disconnections
between primary care and community organizations. J Patient Cent Res
Rev. 2021;8(1):31-8.

Hager ER, Quigg AM, Black MM, Coleman SM, Heeren T, Rose-Jacobs R,
et al. Development and validity of a 2-item screen to identify families at
risk for food insecurity. Pediatrics. 2010;126(1):e26-32.

Greenthal E, Jia J, Poblacion A, James T. Patient experiences and provider
perspectives on a hospital-based food pantry: A mixed methods evalua-
tion study. Public Health Nutr. 2019;22(17):3261-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC


https://doi.org/10.3390/nu12072096
https://doi.org/10.3390/nu12072096
https://pubmed.ncbi.nlm.nih.gov/29874159/
https://link.springer.com/article/10.1007/s10995-015-1886-8
http://www.dedoose.com
https://pubmed.ncbi.nlm.nih.gov/25560448/
https://pubmed.ncbi.nlm.nih.gov/25560448/

