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Abstract

Objective: Food insecurity is associated with numerous adverse health outcomes. The US 

Veterans Health Administration (VHA) began universal food insecurity screening in 2017. This 

study examined prevalence and correlates of food insecurity among Veterans screened.

Design: Retrospective cross-sectional study using VHA administrative data. Multivariable 

logistic regression models were estimated to identify sociodemographic and medical 

characteristics associated with a positive food insecurity screen.

Setting: All US Veterans Administration (VA) medical centres (n 161). Participants: All Veterans 

were screened for food insecurity since screening initiation (July 2017–December 2018).
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Results: Of 3 304 702 Veterans screened for food insecurity, 44 298 were positive on their 

initial screen (1·3 % of men; 2·0 % of women). Food insecurity was associated with identifying as 

non-Hispanic Black or Hispanic. Veterans who were non-married/partnered, low-income Veterans 

without VA disability-related compensation and those with housing instability had higher odds of 

food insecurity, as did Veterans with a BMI < 18·5, diabetes, depression and post-traumatic stress 

disorder. Prior military sexual trauma (MST) was associated with food insecurity among both men 

and women. Women screening positive, however, were eight times more likely than men to have 

experienced MST (48·9 % v. 5·9 %).

Conclusions: Food insecurity was associated with medical and trauma-related comorbidities 

as well as unmet social needs including housing instability. Additionally, Veterans of colour and 

women were at higher risk for food insecurity. Findings can inform development of tailored 

interventions to address food insecurity such as more frequent screening among high-risk 

populations, onsite support applying for federal food assistance programs and formal partnerships 

with community-based resources.
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Food insecurity—defined as limited or uncertain availability of nutritionally adequate and 

safe food(1)—is associated with a range of adverse health outcomes(2,3). Food insecurity 

is also associated with delayed or missed care(4,5), increased acute care utilisation(4,6,7) 

and higher healthcare costs(6,8). In 2020, 10·5 % of US households—and 14·8 % of 

households with children—reported being food insecure at least some time during the 

prior 12 months(9). This financial strain is often more pronounced in households with 

individuals with acute or chronic medical conditions(10–12). Levels of food insecurity 

increased dramatically since the start of the COVID-19 pandemic, particularly among 

households with children and among racial and ethnic minority groups, due to a variety 

of factors including employer shut downs, loss of childcare and in-person schooling and 

health-related economic hardship(9,13–15).

Limited research has focused on food insecurity among the 8 % of the US population that 

has served in the US armed forces. Many Veterans face unique economic and employment 

challenges following their military service, stemming both from service-related mental 

and physical health issues as well difficulty reintegrating into civilian life(16). Previously 

published estimates of the prevalence of food insecurity among US Veterans vary from 

a low of 6 % to as high as 24 % depending on the criteria utilised(3,16–20). Two studies 

have examined food insecurity among the general Veteran population using nationally 

representative survey data, with respective prevalence rates of 6·5 % in the prior 30 d(17) 

and 8·4 % in the prior 12 months(18). A study analysing data from 2002 to 2008 waves of the 

Veterans Aging Cohort Study, a multisite investigation of Veterans receiving Department of 

Veterans Affairs (VA) health care, found that 24 % of Veterans reported food insecurity(3). 

Higher rates of food insecurity have been reported among Veterans of Iraq and Afghanistan 

(27 %)(21), women Veterans (28 %)(5), homeless and formerly homeless Veterans (49 %)(22) 

and Veterans with serious mental illness (35 %)(17).
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The Veterans Health Administration (VHA), the country’s largest integrated federally 

funded health care system, has invested heavily in screening for and addressing Veteran 

food insecurity. Following 2015 congressional briefings on Veteran food insecurity, 

recommendations from a subsequently chartered VA Ensuring Veteran Food Security 

Workgroup, and a food insecurity screening pilot in VA homeless clinics(22), VHA 

developed a national food insecurity screener in 2017. This food insecurity clinical reminder, 

which is integrated into the electronic health record, prompts staff to administer a single-

item screening question annually to all Veterans receiving VA health care who are not 

residents of a long-term care facility. Veterans endorsing food insecurity based on the 

single-item screener are offered a referral to a social worker and/or a dietitian as part of the 

clinical reminder. The food insecurity clinical reminder was first piloted at six sites across 

the country in July 2017, and implemented across VA medical centres nationally in October 

2017(23).

Little is known about prevalence or correlates of food insecurity among Veterans receiving 

VHA care, as measured by this universal VA food insecurity screener. To address this gap, 

we analysed data from the first 18 months following implementation of the food insecurity 

clinical reminder to identify: (1) the prevalence of reported food insecurity and (2) selected 

sociodemographic, medical and psychosocial characteristics associated with a positive 

screen. Based on prior literature, we hypothesised that while many sociodemographic and 

medical characteristics associated with food insecurity among US Veterans would be similar 

to those in the general US population, US Veterans may have additional military service 

and/or trauma-related risk factors for food insecurity.

Methods

Data source and study cohort

Data were extracted from the VA Corporate Data Warehouse, a national data repository 

that includes VA administrative and electronic health record data. The cohort consisted of 

all Veterans who were screened using the VA food insecurity clinical reminder between 

when it was first piloted in July 1, 2017 and December 31, 2018. Veterans were eligible 

for screening with the clinical reminder if they (1) received VA clinical care during the 

above time period, and (2) were not residing in a long-term care facility. During this time 

period, 3 513 321 food insecurity clinical reminder screens were completed. An additional 

7496 (0·2 %) of Veterans declined or were unable to answer the screening question, or were 

flagged in the electronic health record to receive the food insecurity clinical reminder but 

were ineligible due to residence in a long-term care facility. For those Veterans screened 

more than once during the study period, we restricted analyses to their first food insecurity 

screen, resulting in a final analytic sample of 3 304 702 Veterans.

Measures

The food insecurity clinical reminder prompts VA clinical staff to ask each eligible Veteran: 

‘In the past 3 months did you ever run out of food and were you not able to access more 

food or have the money to buy more food?’ (yes/no). A ‘yes’ response is considered a 

positive screen for food insecurity.
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All clinical reminder data are housed in the Corporate Data Warehouse in a national ‘Health 

Factors’ database. Sociodemographic characteristics—including gender, age at the time 

of screening, race, ethnicity, marital status, history of military sexual trauma (MST) and 

Veteran enrolment priority status—were obtained from the medical record. MST is defined 

as sexual assault or harassment experienced during military service, and is a standardised 

screen administered to all Veterans. Enrolment priority determines Veterans’ eligibility for, 

and cost-share associated with, VA health benefits. We collapsed enrolment priority into 

three categories based on VA benefits: Veterans with some percentage of service-connected 

disability and disability-related VA compensation, Veterans not receiving VA disability 

compensation who are low income, and Veterans not receiving VA disability compensation 

who have income above the VA administered means test.

Most recent BMI was obtained from electronic health record vital sign data. We used the 

10th revision of the International Classification of Diseases −10 codes to define medical and 

behavioural diagnoses including diabetes mellitus type II, hypertension, depression, post-

traumatic stress disorder (PTSD) and substance use disorder. Separate VA clinical reminder 

data were used to define current tobacco use in the prior year. We defined homelessness/

housing instability as having a positive homelessness clinical reminder screen and/or an 

International Classification of Diseases-10 code associated with homelessness or housing 

instability in the prior year. We identified Veterans living in a rural area using a standardised 

VA definition based on rural–urban commuting area codes.

Statistical methods

Standard descriptive statistics (frequencies and percentages) were calculated for all 

variables. We estimated bivariate and multivariable logistic regression models to identify 

sociodemographic, medical and psychosocial characteristics associated with a positive 

food insecurity clinical reminder screen. Because of potential unobserved facility-level 

differences in screening practices and populations served, all models include fixed effects for 

VA medical centres. For covariates with ≥ 5 % missing values—race/ethnicity, marital status 

and BMI—we included missing as a separate category in the regression models. Missing 

values for the remaining variables were each ≤ 1 %. All analyses were conducted both for 

the full sample and stratified by gender.

In order to account for potential differences in screening practices during the initial ‘ramp 

up’ of the clinical reminder as sites were adapting to a new screening instrument, we 

conducted sensitivity analyses excluding the first 6 months of screening data and restricting 

our sample to Veterans screened between January 2018 and December 2018. R, version 

3.6.1, was used for all analyses. This study was approved by the Providence VA Medical 

Center Institutional Review Board.

Results

Between July 2017 and December 2018, 3 304 702 Veterans were screened using the food 

insecurity clinical reminder (Table 1). Of those screened, 3 005 797 (91·0 %) were male and 

298 905 (9·0 %) were female. Female Veterans were overall younger than male Veterans. 

43·6 % of women and 26·5 % of men identified as non-white. More than half of men 
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(54·6 %) and nearly two-thirds of women (66·2 %) had some level of service-connected 

disability. Six percent of men and 8·2 % of women had experienced homelessness or 

housing instability during the prior year. Clinically, the majority of men (73·2 %) and 

women (69·9 %) were overweight or obese. Men were more likely than women to have a 

diagnosis of diabetes (25·7 % v. 11·4 %) and hypertension (54·6 % and 28·0 %), whereas 

women were more likely to have a diagnosis of depression (15·6 % v. 30·7 %) and PTSD 

(14·2 % v. 21·3 %). Nearly one-third of women (31·1 %) reported a history of MST, 

compared with 1·9 % of men.

Overall, 44 298 Veterans (1·3 %) screened positive for food insecurity on their initial clinical 

reminder screen (1·3 % of men and 2·0 % of women, Table 2). There was substantial 

variation in the percentage of positive screens across VA medical facilities, ranging from 

0·11 to 11·1 % (median 1·2 %, IQR 0·9–1·6 %). Compared with Veterans screening negative 

for food insecurity, Veterans with a positive screen were more likely to be < 65 years of 

age (77·9 % v. 50·2 %), and to identify as a racial/ethnic minority (46·3 % v. 27·7 %), 

non-married/partnered (70·2 % v. 41·7 %) and low income (44·1 % v. 21·9 %). Veterans 

with a positive food insecurity screen were also more likely have experienced homelessness 

or housing instability in the prior year (58·1 % v. 5·5 %); smoke tobacco (48·3 % v. 23·8 

%); have a history of MST (11·6 % v. 4·4 %) and have a diagnosis of depression (36·2 % v. 

16·7 %), PTSD (23·8 % v. 14·7 %) and/or substance use disorder (28·9 % v. 8·8 %). Trends 

were overall similar in gender-stratified analyses (Table 2). The prevalence of MST was 

substantially higher among women regardless of food insecurity status—48·9 % of women 

with a positive food insecurity screen and 30·7 % of women with a negative food insecurity 

screen reported a history of MST (compared with 6·0 % and 1·8 % of men, respectively).

Adjusted and unadjusted odd ratios for correlates of a positive food insecurity clinical 

reminder, stratified by gender, are presented in Table 3. In adjusted models specific to male 

Veterans, a positive food insecurity screen was associated with age < 65 years (18–34 years: 

adjusted OR (aOR) = 1·93, 95 % CI = 1·71, 2·18; 35–44 years: aOR = 1·87, 95 % CI = 

1·68, 2·08; 45–54 years: aOR = 1·66, 95 % CI = 1·51, 1·82; and 55–64 years: aOR = 1·58, 

95 % CI = 1·44, 1·73); identifying as non-Hispanic Black (aOR = 1·32, 95 % CI = 1·25, 

1·40), Hispanic (aOR = 1·48, 95 % CI = 1·06, 2·08) or ‘other’ non-white, non-Hispanic 

race/ethnicity (aOR = 1·22, 95 % CI = 1·12, 1·33), being non-married/partnered (aOR = 

1·36, 95 % CI = 1·30, 1·42), and having experienced homelessness or housing instability 

in the prior year (aOR = 13·79, 95 % CI = 12·36, 15·40). Low-income Veterans without 

service-connected disability compensation had higher odds of a positive food insecurity 

screen (aOR = 1·52, 95 % CI = 1·47, 1·58) relative to Veterans with service-connected 

disability compensation. Veterans who were clinically underweight (BMI < 18·5, aOR = 

1·31, 95 % CI = 1·21, 1·41), had a diagnosis of diabetes (aOR = 1·13, 95 % CI = 1·09, 1·18), 

smoked tobacco (aOR = 1·35, 95 % CI = 1·30, 1·41), had a diagnosis of depression or PTSD 

(aOR = 1·25, 95 % CI, 1·20, 1·31 and aOR = 1·05, 95 % CI = 1·01, 1·09, respectively) or 

a history of MST (aOR = 1·42, 95 % CI = 1·35, 1·50) also had increased odds of a positive 

screen. History of substance use disorder was associated with a positive clinical reminder 

screen in bivariate analyses, but not in the adjusted model.
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Correlates of a positive clinical reminder were generally similar for women, with the 

exception that identifying as Hispanic was not associated with higher odds of a positive 

food insecurity (aOR = 1·00, 95 % CI = 0·89, 1·12). Additionally, while PTSD among 

women trended towards higher odds of a positive screen in adjusted analyses, this did not 

reach statistical significance (aOR = 1·05, 95 % CI = 0·99, 1·13) (Table 3). Adjusted and 

unadjusted odd ratios for correlates of a positive food insecurity clinical reminder for the 

overall cohort were similar to correlates among male Veterans given that 91 % of the cohort 

was male (see online supplementary material, Supplemental Table 1).

Sensitivity analyses excluding a 6-month ‘ramp-up’ period from July 2017 to December 

2017 did not yield substantively different findings relative to results from analyses using the 

full July 2017–December 2018 period.

Discussion

This study is, to our knowledge, the first to examine prevalence and risk factors associated 

with US Veteran food insecurity as identified in a nationwide VA food insecurity screener. 

More than 3·3 million non-institutionalised Veterans were screened for food insecurity in the 

first 18 months following implementation of the VA food insecurity clinical reminder. More 

than 44 000 Veterans were identified as food insecure on their initial screen, representing 

1·3 % of men and 2·0 % of women. While measures of lower income and financial hardship 

were associated with a positive food insecurity clinical reminder screen, a positive screen 

was also associated with numerous medical and trauma-related comorbidities such as MST. 

Veterans of colour and women were also at increased risk for a positive food insecurity 

screen.

The prevalence of Veteran food insecurity identified by the VA food insecurity clinical 

reminder is markedly lower than rates found in prior studies(3,5,17–19). This may reflect 

differences in the single-item question used in the VA screener compared with those used 

in prior research(3,5,17,18,21). For example, the gold standard USDA Food Security Survey 

Module includes questions such as being ‘worried’ whether food would run out before 

there was money to buy more(24). In contrast, the VA food insecurity clinical reminder asks 

whether a Veteran has ‘run out of food,’ a more severe form of food hardship. Additionally, 

the food insecurity clinical reminder provides binary ‘yes/no’ response options, which 

have been shown to identify substantially less need than offering ‘often/sometimes/never’ 

categories(25). For these reasons, it is likely that the VA screener was capturing only the 

most severe cases of food insecurity among Veterans. Reported rates of food insecurity 

may also have been lower in our sample compared with survey-based estimates due to 

well-recognised barriers to disclosure of food insecurity in clinical settings including stigma, 

fear of judgment and concern about being reported to child protective services(26–29). As 

with other food insecurity instruments commonly used both in clinical settings and in survey 

research(24,30), the VA clinical reminder also focuses on financial barriers to food access and 

does not provide information on the nutritional adequacy of the food Veterans are able to 

obtain.
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Similar to prior studies, we found that Veterans who were non-married/partnered(16,17,20,21), 

low income(3,5,16,17,20) or experienced housing instability within the past year(3,22) were 

at increased risk for food insecurity. While the association between food insecurity and 

other markers of financial hardship such being low income or having unstable housing 

is unsurprising, findings of increased risk for food insecurity among those who are non-

married/partnered may reflect having fewer financial reserves and potentially less social 

support to help stretch limited resources. Also consistent with other studies, we found that 

Veterans of colour were at increased risk of food insecurity(3,17). This increased risk likely 

reflects a number of complex and interrelated factors including a disproportionate burden 

of poverty and unemployment resulting from structural racism and disparities in social 

and economic opportunity(14,31), as well as experiences of racism and racial and ethnic 

discrimination(32,33).

Also consistent with prior studies, we found that Veterans with a history of depression 

and/or PTSD had higher odds of a positive food insecurity screen(3,5,17,20). Veterans with 

diabetes also had higher odds of food insecurity, which can impede pharmaceutical-based 

efforts to ensure adequate control of this diet-related disease. This is consistent with prior 

work finding poorer diabetes control among both Veterans and non-Veterans experiencing 

food insecurity(3,10,34). Although US households in rural areas experience food insecurity at 

rates significantly higher than the national average(9), we did not find an association between 

living in a rural area and food insecurity. One reason for this may be that because the clinical 

reminder question focuses on financial barriers to obtaining food, the screener does not 

explicitly assess other barriers to food access that may be more salient in rural areas such as 

limited food availability or lack of transportation.

Findings from our study and others(17,20,21) that Veterans under 65 were more likely to 

screen positive for food insecurity likely reflects multiple factors. Volunteer-era (i.e. post-

Vietnam) Veterans have both poorer financial stability and higher levels of material hardship 

than their counterparts from earlier service periods(17,18,21,35). Volunteer-era Veterans are 

more likely to come from a lower socioeconomic background and have lower educational 

attainment(36,37), and are more likely to report a history of childhood or other trauma prior 

to military service(38). Each of these factors has been associated with higher risk of food 

insecurity later in life(39,40). Furthermore, Veterans age 65 and older may be more likely 

to have resources to promote financial stability compared to Veterans under age 65. These 

resources may include social security retirement benefits, receipt of a military pension or 

retirement savings from a civilian job.

Veterans with some degree of service-connected disability—and who therefore also receive 

VA disability-related compensation—had lower odds of a positive food insecurity screen 

than low-income Veterans without a service-connected disability. This parallels findings of 

Montgomery and colleagues pertaining to service-connected disability and Veterans’ risk of 

homelessness and housing instability(41). Together, these findings suggest that VA disability 

compensation provides some measure of protection from material hardship. Future work is 

needed to better understand how this protective effect may vary by type and severity of 

service-connected disability as well as benefit amount. Findings also suggest that Veterans 
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who are low-income and not receiving VA disability-related compensation may benefit from 

additional targeted food insecurity screening efforts.

Our study is the first to have specifically examined the association between MST and food 

insecurity. There is, however, a well-established association between food insecurity and 

past and/or current trauma such as sexual or physical violence(42) as well as history of 

adverse childhood experiences(40). Prior studies have also found an association between 

history of MST and post-deployment homelessness(43,44). These relationships are likely 

multifactorial and reflect the association between trauma and medical and mental health-

related comorbidities, as well as higher rates of unemployment, financial hardship and 

decreased self-management capacity. Similar to our findings that history of MST was 

independently associated with food insecurity, Brignone and colleagues found that MST was 

independently associated with homelessness even after adjusting for co-occurring mental 

health conditions(44). Taken together, these findings underscore the complex interplay 

between trauma exposure and subsequent material hardship.

History of MST was associated an increased odds of food insecurity among both men 

and women. Woman overall, however, were nearly 17 times more likely than men to have 

experienced MST (31·1 % of women v. 1·9 % of men), which is consistent with previously 

reported rates of MST(45). Among women screening positive for food insecurity, nearly half 

(48·9 %) reported a history of MST. Compared with men, women overall also had twice the 

rate of depression, 50 % higher rates of PTSD and as in prior studies they were also more 

likely to have experienced recent homelessness or housing instability(41,46), all of which 

were associated with increased risk for food insecurity. Each of these factors highlights the 

unique and complex challenges commonly faced by women Veterans.

Collectively, these findings can help clinicians focus additional targeted screening efforts 

which may include both more frequent screening among populations at particularly high risk 

for food insecurity, and also expansion of routine screening beyond primary care to include 

settings such as mental health clinics. Identifying Veterans vulnerable to food insecurity 

is particularly urgent given the current COVID-19 pandemic, which has both exacerbated 

existing disparities around food access and plunged many who were previously food secure 

into new material hardship(15). In some settings such as VA homeless clinics, it may be 

appropriate to screen for food insecurity at every visit. The strong association independent 

between food insecurity and both MST and PTSD underscores the need for trauma informed 

care regardless of screening setting.

Our findings can also help providers and health care organisations prioritise the development 

of wrap-around, team-based interventions tailored to specific high-risk groups. Given that 

Veterans with diabetes and mental health-related comorbidities are at increased risk for 

food insecurity, targeted trainings regarding risks for and sequalae of food insecurity may 

be indicated for those providing clinical care for these populations including primary 

care and mental health providers, endocrinologists, pharmacists and dietitians. Trainings 

should cover the need to review medication lists with patients for any cost-related barriers 

to adherence, medications with high risk for hypoglycaemia or medications requiring 

specific food availability, as well as the importance of providing context-appropriate 
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nutritional counselling based on patients’ medical and social circumstances. Interventions 

to ameliorate food insecurity may include development and/or expansion of onsite food 

pantries, referrals to community-based emergency food resources to meet immediate needs, 

onsite support applying for federal food assistance programs and/or direct provision of food 

through produce prescriptions or medically tailored meal programs. VA facilities may also 

partner with Veteran Service Organizations to facilitate connecting Veterans with available 

community and governmental resources.

The substantial variation in rates of positive screens across individual VA medical facilities 

likely reflects several factors including both geographical variation in the community-level 

prevalence of food insecurity as well as facility-level differences in screening practices and 

populations of Veterans served. Although the VA food insecurity clinical reminder question 

and follow-up prompts are uniform across VA medical centres, there is local variation 

in who administers the screening (e.g. clinician, nurse, medical assistant, social worker, 

dietitian) and whether the screener is administered prior to seeing a provider or during the 

clinical encounter. Additional research is needed to explore variation in how—and how 

reliably—screening is administered, as well as how variation in screening administration 

may impact Veterans’ responses. Prior work has found patients prefer self-administered 

paper or tablet-based food insecurity screening rather than being screened verbally(26,47,48), 

and that disclosure rates for food insecurity in clinical settings are higher when screening 

is self-administered(47–49). While the VA food insecurity clinical reminder—similar to other 

VA clinical reminders—is currently designed to be verbally administered by a member of 

the clinical care team, considering potential mechanisms for self-administered screening 

may be warranted.

Future work should examine variation at both the individual and medical centre level in 

how Veterans’ needs are addressed once they are identified as food insecure. There is also a 

need to better understand how Veterans’ experiences of food insecurity and food insecurity 

clinical reminder screening results may change over time, as well as optimal intervals for 

rescreening and whether this should vary by population. Finally, in April of 2021, which 

post-dated our study period, VHA updated the food insecurity clinical reminder to use a 

two-question instrument that has been validated to assess risk for food insecurity in clinical 

settings(30). Future work should explore how the prevalence of food insecurity identified 

within VHA may change with this new instrument.

Limitations

Our study has several limitations. First, because the VA food insecurity clinical reminder 

asks about particularly severe food hardship it may be underestimating the true prevalence 

of food insecurity among Veterans receiving VA care. While future validation studies are 

needed to understand how findings from the VA screener compare with other food insecurity 

instruments, it seems likely that those Veterans identified by the VA clinical reminder are 

at particularly high risk for having immediate food needs. Second, we were only able to 

analyse data for Veterans who presented for care within VHA and were screened during 

the first 18 months following implementation of the food insecurity clinical reminder. In 

particular, we were unable to examine food security status for those Veterans who did not 
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engage in VHA care during the 18-month study period either because they did not seek 

healthcare during this period, they sought care outside of the VA using other benefits such as 

Medicare or Medicaid and/or they sought care in the community through the Choice Act(50). 

A unique strength of this study is we were able to use a national administrative VA database 

to evaluate the entire population of 3·3 million Veterans screened. Third, there is local 

variation in how screening is administered which could impact Veterans’ response. We did, 

however, include VA medical centre-level fixed effects in our models to account for stable 

facility-level differences in screening practices and populations. Fourth, responses may 

have been influenced by perceived stigma, social-desirability bias and Veterans’ comfort 

with or trust in the person administering the screening. Results may have varied with a 

self-administered screener(49).

Conclusions

Systematic universal screening for food insecurity in the VA is a critical first step towards 

identifying Veterans currently experiencing or at high risk for experiencing food insecurity. 

Future work is needed to identify best practices for connecting Veterans experiencing food 

insecurity with VA and community resources to most effectively address the unique needs of 

the Veteran population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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