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ABSTRACT
Traditionally, health care systems have addressed gaps in patients’ diet quality with 

programs that provide dietary counseling and education, without addressing food security. 
However, health care systems increasingly recognize the need to address food security 
to effectively support population health and the prevention and management of diet-
sensitive chronic illnesses. Numerous health care systems have implemented screening 
programs to identify food insecurity in their patients and to refer them to community 
food resources to support food security. This article describes barriers encountered and 
lessons learned from implementation and expansion of the Kaiser Permanente Colorado’s 
clinical food insecurity screening and referral program, which operates in collaboration 
with a statewide organization (Hunger Free Colorado) to manage clinic-to-community 
referrals. The immediate goals of clinical screening interventions described in this article 
are to identify households experiencing food insecurity, to connect them to sustainable 
(federal) and emergency (community-based) food resources, to alleviate food insecurity, 
and to improve dietary quality. Additional goals are to improve health outcomes, to 
decrease health care utilization, to improve patient satisfaction, and to better engage 
patients in their care. 

INTRODUCTION
Food insecurity, defined as unreliable 

access to adequate food caused by lack 
of money or other resources, is associ-
ated with poorer health, poorer diet 
quality (including reduced consumption 
of fruits and vegetables), a higher preva-
lence of chronic diseases, and higher 
health care costs.1-3 In the US, 12% of 
households experienced food insecurity 
in 2016, with particularly high rates in 
households with children, single parents, 
and low household income.4 Enrollment 
in federal food assistance programs, such 
as the Supplemental Nutrition Assis-
tance Program (SNAP) and the Special 
Supplemental Nutrition Program for 
Women, Infants, and Children (WIC), 
is associated with improved outcomes 
across multiple dimensions, including 
food security, nutrition, health, develop-
ment, and health care costs.5-11 However, 

most health professionals have not been 
trained to assess food insecurity, and 
clinical algorithms to support nutrition 
education generally do not address food 
insecurity. Additionally, most health care 
systems lack standardized protocols or 
systems for referring food-insecure pa-
tients to federal or community-based 
programs that provide food resources. 

Despite these barriers, the American 
Academy of Pediatrics, the American 
Diabetes Association, and the Centers 
for Medicaid and Medicare Services, 
among other professional organizations, 
have highlighted the clinical relevance 
of food insecurity through recommen-
dations for food insecurity screening 
and referral to food resources.12-14 These 
guidelines exemplify broader efforts in 
the medical community to address so-
cial determinants of health because of 
their implications for prevention and 

management of chronic illnesses. In this 
article, we describe lessons learned from 
the Kaiser Permanente (KP) Colorado 
(KPCO) food insecurity pilot screen-
ing and referral program, designed with 
the intended goals of promoting food 
security and improving diet quality and 
health outcomes in KPCO and the com-
munity (Figure 1).

When the pediatric food insecurity 
pilot began in 2011, the food insecu-
rity rate in Colorado was 13.9% and in 
the US was 14.6%.15 Colorado ranked 
in the bottom 10 states nationally for 
participation in every federal nutrition 
program, including SNAP, the nation’s 
largest nutrition program.16 In response, 
KPCO, a health care organization with 
a patient population that includes 14% 
Medicare and 10% Medicaid beneficia-
ries, launched a food insecurity screening 
and referral program in 2 pediatric clin-
ics. KPCO collaborated with a nonprofit 
advocacy and hunger relief organization, 
Hunger Free Colorado (HFC, www.
hungerfreecolorado.org/), which was 
established in 2009 with funding from 
The Denver Foundation and KPCO. 
Hunger Free Colorado administers a 
statewide bilingual toll-free hotline, 
which provides a one-stop resource for 
Colorado residents to access federal 
and community-based food resources. 
Navigators at the hotline assess clients 
for eligibility to all federal nutrition 
assistance programs, submit applica-
tions to the county for those eligible for 
SNAP, and direct clients to other fed-
eral programs. In addition, they provide 
referrals to community organizations 
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Figure 1. Processes and desired outcomes for the food insecurity screening program in Kaiser Permanente 
Colorado.a

a Upper arrow describes the general process of food insecurity screening programs and their intended outcomes.  
Bottom arrow describes the specifics of how these general processes were implemented at KPCO clinics.

KPCO = Kaiser Permanente Colorado; SNAP = Supplemental Nutrition Assistance Program; WIC = Special Supplemental 
Nutrition Program for Women, Infants, and Children.

such as food pantries for emergency 
food resources. The data collected from 
the hotline informs HFC’s public policy 
agenda, which advocates for changes in 
food policy and systems, to reduce food 
insecurity in Colorado. 

PROGRAM DESCRIPTION 
AND LESSONS LEARNED
Screening Program to Identify  
Food Insecurity

Two pediatric clinics, 1 with 33% 
Medicaid beneficiaries and the other 
with 23% Medicaid beneficiaries, piloted 
the screening intervention. Because this 
operational program did not include hu-
man study subjects, the program was not 
reviewed by the KP institutional review 
board. At both pediatric clinic sites, 
parents were initially given a paper form 
at check-in with the Hunger Vital Sign 
screening tool. This 2-item assessment 
of food insecurity has high sensitivity 
and specificity and has been validated 
in households with children as well as 
in high-risk adult populations.17,18 The 2 
items are as follows:
1. Within the past 12 months, we worried 

whether our food would run out before 
we got money to buy more.

2. Within the past 12 months, the food 
we bought just didn’t last, and we didn’t 
have money to get more. 
Parents were instructed to circle “often 

true,” “sometimes true,” or “never true” to 
each statement, with responses of “often 
true” or “sometimes true” to either ques-
tion indicating food insecurity.

During the 3-month pilot, we learned 
that clinical teams were often unaware 
that food insecurity was prevalent in 
KPCO and that it contributed to reduced 
diet quality, poorer health outcomes, and 
increased health care utilization and ex-
penses. Additionally, clinical teams lacked 
awareness of the availability of the SNAP 
and WIC nutrition programs, the types 
of support they provided, and their health 
benefits. Clinicians and staff were often 
uncomfortable discussing food insecu-
rity with patients for fear it would feel 
stigmatizing to parents or raise parental 
concerns about being reported to social 
services. 

Interventions to address these knowl-
edge barriers included the development 

of educational handouts for clinicians 
and staff that described the following: 
Prevalence of food insecurity in house-
holds with children in Colorado, clinical 
manifestations of food insecurity, support 
provided by WIC and SNAP, validated 
food insecurity screening questions, and 
the referral process to HFC (Table  1). 
These handouts were distributed and 
discussed at departmental meetings. In 
addition, we presented case studies at 
departmental continuing medical edu-
cation programs highlighting both food 
insecurity prevalence and its association 
with other health conditions. 

We also used multiple strategies to 
increase the comfort of clinicians and 
staff in talking with patients about food 
insecurity, attempting to reduce stigma 
associated with screening. We facilitated 
communication skill-building exercises 
to aid clinicians in conveying empathy to 
parents and supporting them in accept-
ing referrals to food resources. We also 
provided written scripts, including one 
adapted from the WECARE survey19 
that described motivation for screening: 
“Our goal is to provide the best possible 
care for your child and family. We would 

like to make sure that you know all the 
resources that are available to you for 
your problems. Many of these resources 
are free of charge.” 

Data tracking in the pilot phase re-
vealed that 18% of parents in the KPCO 
clinic with higher Medicaid enrollment 
and 12% of parents in the clinic with 
lower Medicaid enrollment lived in 
food-insecure households; these find-
ings were much higher than anticipated 
by clinicians and staff at both clinics but 
were consistent with national data. The 
screening increased clinicians’ awareness 
of food insecurity among their patient 
population and reinforced the extent to 
which food insecurity was jeopardizing 
the prevention and treatment of many 
of their patients’ health conditions, in-
cluding iron deficiency, obesity, failure to 
thrive, and school behavioral and atten-
tion concerns. As a result, these clinicians 
advocated for permanent integration of 
the Hunger Vital Sign into the standard 
well-child visit questionnaires. Other 
clinical systems have experienced a simi-
lar increase in support for food insecurity 
screening after pilot testing revealed the 
high clinical prevalence of food insecurity 
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and of caregiver acceptability of screen-
ing.20-22 These observations demonstrate 
the extent to which clinical staff reluc-
tance to screen for food insecurity out of 
concern that patients will feel stigmatized 
is unfounded. 

Referral Processes
In the program’s initial implementa-

tion, a medical assistant handed parents 
reporting food insecurity a card with 
the phone number of the HFC Food 
Resource Hotline and instructed par-
ents to call for support in accessing food 
resources. HFC tracks each referral and 
whether it results in a household member 
contacting the organization. Comparison 
of these data with data on the number of 
cards distributed from the clinic revealed 
that only 5% of households receiving the 
card called HFC for support in obtaining 
food services. This very low connection 

rate spurred the implementation team 
to develop a more active referral process. 
Instead of placing the burden on the 
parent to call the HFC hotline, parents 
were asked for permission to have an 
HFC representative call them to discuss 
food resources. For the clinic to share 
the necessary demographic information 
with HFC, parents needed to complete 
a brief consent, as required by the Health 
Insurance Portability and Accountability 
Act (HIPAA). We developed a semiau-
tomated process to provide demographic 
information of parents reporting food in-
security to HFC by embedding an HFC 
referral form in the “letter” section of the 
electronic medical record. Demographic 
information was autopopulated into the 
letter, which was then printed and faxed 
to HFC. 

After this change to an active refer-
ral that offered parents more support in 

accessing HFC, the percentage of referred 
parents who spoke with an HFC hotline 
navigator increased from 5% to 75%.23 
Thus, as the food insecurity screening 
program was disseminated to other clin-
ics and KPCO departments (described 
later), they adopted the same active re-
ferral model. 

Despite its success, we encountered a 
few barriers in creating and sustaining 
the more active referral processes. First, 
we had to address both compliance and 
legal concerns to ensure we maintained 
patient confidentiality and adhered to all 
regulations and legal requirements.

Second, clinical teams spent valuable 
time printing and hand-faxing referrals 
to HFC. The subsequent formation of the 
KPCO community specialist team, with 
funding from KP primary care and com-
munity benefits, addressed this barrier. In 
this iteration of referral processes, when 
a food-insecure household is identified, 
the KPCO clinical staff send an electronic 
referral through the electronic medical 
record to the community specialist team, 
who then connects members with needed 
social resources. The community special-
ist team assesses household needs for a 
broad range of social support in addition 
to food, and faxes a referral to HFC. 
This new implementation model has ad-
vantages and disadvantages. Although it 
reduces the burden on the clinical team, 
it also adds an additional outreach step 
for patients. Survey results indicated that 
patients are confused by the multiple 
handoffs and outreaches, which poten-
tially reduces the number of patients who 
ultimately connect with HFC. Continu-
ous data tracking and quality improve-
ment efforts are essential to understand 
practices that result in access to food 
resources and patient satisfaction.

Enrollment in Food Programs
When HFC connects with referred 

patients, it assesses eligibility for various 
federal and community resources avail-
able for food and then provides infor-
mation about how to enroll in eligible 
programs. In the case of SNAP, HFC 
is also able to complete the SNAP ap-
plication for the patient and to submit 
it to the administrative office of the 
county of residence. The ability to track 

Table 1. Action steps and resources for food insecurity screening  
and referral programs
Steps Resources
Engage clinicians  
and staff

▪ CME: http://seniorhealthandhunger.org/ 
▪ Clinical algorithms: https://nopren.org/ 
▪ Resources: https://sirenetwork.ucsf.edu/;  

www.rootcausecoalition.org/; www.childrenshealthwatch.org/ 
Screen for food  
insecurity 

▪ The Hunger Vital Sign: https://goo.gl/neMVit 
▪ Motivational interviewing, trauma-informed care
▪ EHR processes for screening

Refer to federal or 
community-based food 
support programs

▪ Outreach referral with HIPAA protection:  
www.rootcausecoalition.org/hipaa-webinar/ 

▪ Community specialist teams to facilitate referral and follow-up
▪ Secure referral platforms in EHR to government enrollment sites or 

community organizations
Connect to food  
resources

▪ Support community organization capacity to enroll in SNAP, WIC, and 
community-based food resources

▪ Patient education about health benefits of SNAP/WIC
Document in chart and 
analyze screening and 
referral data

▪ Capture screening and referral data in chart fields, which are extractable 
▪ Consistent charting and coding of food insecurity: 

http://childrenshealthwatch.org/foodinsecuritycoding/
▪ Data-sharing agreements with government and community partners
▪ Clinical outreach to referred patients to assess outcomes 

Perform collaborative 
quality improvement

▪ Business associate agreements for clinical and community partners to 
formalize responsibilities

▪ Establish incentives for successful connection to food resources
▪ Build quality-improvement structure and expertise

Improve outcomes ▪ Standardized metrics to measure changes in satisfaction, diet quality, food 
security, health outcomes, and utilization of food resources

CME = continuing medical education; EHR = electronic health record; HIPAA = Health Insurance Portability and 
Accountability Act; SNAP = Supplemental Nutrition Assistance Program; WIC = Special Supplemental Nutrition Program 
for Women, Infants, and Children.
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the success of these referrals is critical to 
understanding the impact of the KPCO 
screening and referral program. Monthly, 
HFC provides reports to KPCO by se-
cure information transfer. HFC provides 
data on whether referred households 
are interested in and eligible for SNAP, 
whether HFC submits a SNAP appli-
cation to the county, and whether the 
application is approved. 

In 2017, approximately 6% of the 1586 
referrals made from KPCO to HFC re-
sulted in SNAP enrollment, presenting 
a clear opportunity for further quality 
improvement efforts for both KPCO and 
HFC. Increasing the 6% enrollment rate 
could be accomplished by KPCO refer-
ring patients most likely to be eligible 
for SNAP, including Medicaid benefi-
ciaries not currently enrolled in SNAP, 
and by improving HFC follow-up of 
SNAP-eligible households that do not 
successfully enroll. Figure  2 illustrates 
the challenges of connecting patients to 
sustainable food resources. The 6% SNAP 
enrollment rate also emphasizes the im-
portance of having referral processes in 

place to multiple food resources, not just 
SNAP. Additionally, HFC tracks referrals 
to other federal nutrition programs (eg, 
WIC) and community-based nutrition 
programs (eg, food pantries, summer meal 
programs, and home-delivered meals 
program). However, HFC is unable to 
track whether referrals to any of these 
programs are successful because of a lack 
of capacity to call clients back and a lack 
of data-sharing agreements (particularly 
with WIC).

Outcomes
Evaluators and researchers are in the 

process of assessing patients’ and clini-
cians’ satisfaction with screening; the 
time required for the screening and re-
ferral; and the impact of food security 
on diet quality, food security, health, and 
health care system utilization. KPCO is 
collaborating with HFC to administer a 
patient survey that assesses food resources 
received, changes in diet quality and food 
security, and satisfaction with the screen-
ing and referral processes. Analysis of 
these data is ongoing. 

PROGRAM DISSEMINATION
Internal Dissemination

Awareness of food insecurity screen-
ing rose across the Pediatric Depart-
ment with the distribution of handouts 
at departmental meetings highlighting 
population-specific impacts of food inse-
curity, validated screening questions, and 
referral processes to HFC; case studies of 
food-insecure patients at departmental 
continuing medical education programs; 
and communication skill-building activ-
ities during departmental meetings with 
a member of the community resource 
team and HFC hotline navigator. This 
experience in child health informed ex-
pansion of the food insecurity screening 
program to other KPCO departments. 
Expansion locations were determined by 
departmental capacity and enthusiasm 
for project implementation. 

Clinical teams in the expansion lo-
cations had to determine how best to 
embed food insecurity screening into 
existing screening workflows, such as 
with health maintenance questionnaires, 
prenatal questionnaires, or intake assess-
ments (for chronic disease managers and 
registered dietitians). In one case, the 
measurement tool was adapted to align 
with existing screening processes. The 
Centers for Medicare and Medicaid 
Services requires health care systems 
that participate in the Medicare Advan-
tage program to administer a Medicare 
Total Health Assessment to beneficiaries 
during an Annual Wellness Visit. The 
KPCO Medicare Total Health Assess-
ment already included a single-item 
assessment of food insecurity as part of 
the DETERMINE nutritional risk as-
sessment for older adults.24 

Team composition also influenced the 
likelihood of adopting food insecurity 
screening and implementation processes. 
Teams with staff experienced in linking 
patients with social services, such as 
social workers, were more likely to em-
brace food insecurity screening. When a 
social worker was easily accessible, clinic 
staff were more accepting of screening 
and more confident that a referral to the 
social worker would result in patients 
receiving food. In contrast to the system 
set up by the pilot clinics, social workers 

Figure 2. Kaiser Permanente Colorado (KPCO) referrals to Hunger Free Colorado (HFC) resulting in house-
hold enrollment in SNAP, 2017.
SNAP = Supplemental Nutrition Assistance Program.
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referred food-insecure patients directly 
to HFC and personally followed up at 
subsequent appointments to ensure con-
nection to food resources. Departments 
with embedded social workers had the 
highest number of HFC referrals. 

This dissemination to other depart-
ments has highlighted the effort re-
quired to screen such a large number 
of KPCO patients, prompting a dis-
cussion about the possibility of using 
predictive modeling to target screening 
to certain high-risk population groups. 
For example, analysis of Medicare Total 
Health Assessment data from 50,097 
older adults screened revealed an overall 
food insecurity rate that was relatively 
low at 5.7%, but with much higher risk 
among certain population subgroups 
(> 25% among dual Medicare-Medicaid 
enrollees and ≥ 10.0% among patients 
who are African American or Latino, 
or who have extreme obesity). Unfor-
tunately, targeting only those high-risk 
groups for screening would have missed 
50% of food-insecure older adults (those 
not in a high-risk group), suggesting that 
a universal screening approach may be 
necessary.25 

Other efforts to decrease the burden 
of screening for food insecurity have 
focused on whether patients who are 
likely to qualify for SNAP benefits 
should be screened for food insecurity or 
screened for SNAP and WIC enrollment 
instead. Most Medicaid beneficiaries 
in Colorado are eligible for SNAP and 
WIC as well because of overlapping 
eligibility criteria (income eligibility 
for Medicaid is < 138% of the Federal 
Poverty Level; SNAP,  <  200% of the 
poverty level; and WIC, < 185% of the 
poverty level). Rather than screen for 
food insecurity, Medicaid beneficiaries 
at KPCO will now be asked if they are 
enrolled in programs demonstrated to 
improve their health, including SNAP 
and WIC. Those who are not enrolled 
will be referred to HFC for SNAP 
enrollment or directly to WIC if the 
household includes a pregnant woman 
or child younger than age 5 years. 

The adoption of different systems 
in different clinics for food insecurity 
screening and referral has also created 

challenges. As part of ongoing quality 
improvement, KPCO formed a com-
munity and clinic integration commit-
tee in 2018 to standardize and expand 
screening, referral, and charting pro-
cesses across clinical departments; build 
communication skills across clinical de-
partments; and maximize use of technol-
ogy to facilitate information exchange 
between clinic and community organi-
zations and to collect extractable data 
for evaluation. This committee includes 
clinicians, staff supervisors, community 
health representatives, and experts in 
information technology and evalua-
tion, and it is coordinated by a program 
manager. This interdepartmental group 
crosses traditional reporting lines and 
functional responsibilities in KPCO. 
The group is exploring opportunities 
with community organizations to refine 
charting and data exchange processes 
and to leverage new funding models. 
The group is also expanding evaluation 
efforts to increase awareness of who is 
being screened for food insecurity and 
how many KPCO patients report be-
ing food insecure, particularly among 
vulnerable subgroups. The group recog-
nizes that extractable social needs data 
could better inform decisions about the 
composition of clinical and complex care 
teams that can optimally address both 
medical and social needs. 

External Dissemination
As part of its mission to improve 

the health of the broader community 
it serves and with its experience imple-
menting and disseminating food inse-
curity screening and referral programs 
internally, KPCO in 2016 began pro-
viding grants and technical assistance 
to other health care systems caring for 
large numbers of Medicaid patients and 
interested in food insecurity screening. 
The screening protocol adopted by these 
systems included universal screening 
using the Hunger Vital Sign, recording 
of screening results into the electronic 
medical record, and automatic referral 
of patients screening positive to a com-
munity specialist, who then created the 
referral to HFC. Several of these systems 
improved on the KPCO approach by 

creating an automatically generated fax 
referral to HFC within the electronic 
medical record, which removed the 
barrier of hand-generating a referral 
or generating a semiautomated referral 
to be manually faxed. Because clinical 
staff recorded all screening results in the 
electronic medical record, screening rates 
and food insecurity rates could be easily 
tracked. The high rates of food insecurity 
that were identified motivated many 
health care systems to hire additional 
community specialist support. 

Lessons learned in KPCO and in oth-
er health care systems involved in food 
insecurity screening throughout the state 
are shared during quarterly calls hosted 
by the Colorado Prevention Alliance 
and KPCO. Both HFC and the state 
WIC director participate in these calls, 
providing the leadership engagement 
necessary to leverage these calls to sup-
port continuous quality improvement. 
Current quality improvement efforts 
focus on improving referral processes, 
standardizing tracking measures across 
sites, and developing data sharing agree-
ments to allow tracking of successful 
WIC referrals. 

DISCUSSION
Deep engagement of KPCO in estab-

lishing systems for screening patients for 
food insecurity and referring food-inse-
cure patients to federal and community 
food resources has fueled 3 initiatives. 
These initiatives are 1) targeted outreach 
to vulnerable subpopulations such as 
Medicaid enrollees, 2) an organizational 
standardization of screening and referral 
practices and processes to address food 
insecurity and other social determinants 
of health, and 3) a policy engagement 
strategy.

Evaluation of our processes and inter-
mediate outcomes has created numerous 
process improvements, informed broad 
dissemination, and helped to build a 
business case for health care system 
funding of community organizations 
that successfully connect patients to 
food resources. 

Advancing organizational, state, and 
federal policy to support food security, in 
partnership with other sectors, including 
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business and government agencies, con-
tinues to be a priority. KPCO, other 
medical systems, and HFC are continu-
ing engagement with partners across the 
state to implement the newly released 
Colorado Blueprint to End Hunger. In 
addition to food insecurity screening and 
referral programs, some medical systems 
in Colorado are using other strategies to 
improve food security and diet quality, 
including promoting fruit and vegetable 
incentives, developing hospital policies on 
local food procurement and food reuse, 
and connecting patients to medically tai-
lored home-delivered meals. Ultimately, 
a better understanding of the impact of 
nutrition programs on health outcomes 
and health care utilization can inform 
changes in federal and state nutrition 
assistance policies, and may encourage 
Medicare and Medicaid to reimburse for 
screening and referral services. 

Work to better identify food-insecure 
patients in clinical settings is occurring 
in the context of increased awareness of 
the need to identify patients with a range 
of social needs. Food insecurity often co-
occurs with multiple other social needs, 
and understanding the patient’s priori-
tization of needs, and ideal composition 
of care teams needed to address social 
needs, will be essential to optimizing the 
clinical encounter for both the patient 
and the care team. Evaluation of mod-
els which are most effective at enrolling 
Medicaid beneficiaries in SNAP and 
WIC as well as models that success-
fully connect identified patients with 
SNAP, WIC, other federal nutrition 
programs, and other food resources is 
needed. KP’s Social Needs Network for 
Evaluation and Translation (SONNET, 
http://sonnet.kaiserpermanente.org/
about-us.html) provides infrastructure 
for designing, implementing, evaluating, 
and disseminating heterogeneous social 
needs interventions within KP. Social 
needs evaluation has the potential to 
inform clinical process improvements 
and effective Medicaid, Medicare, and 
state and federal policies.

CONCLUSION
Health care systems can play an im-

portant role in supporting food security 

and improving diet quality by screening 
patients for food insecurity and con-
necting patients to a variety of food 
resources, including SNAP and WIC. 
However, processes for operationalizing 
these efforts are often poorly tested and 
inadequately supported by technology. 
Successful technologic solutions can 
promote bidirectional communication 
between clinics and state and commu-
nity organizations; allow for data col-
lection and tracking to inform process 
improvements and evaluate effective-
ness; and streamline workflows. Health 
care systems can play a critical policy 
role in advocating for systems that use 
and integrate existing datasets, encour-
age enrollment in multiple benefits, and 
support access to community and federal 
food resources. v
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