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Abstract: Food insecurity is an economic and social condition involving limited or uncertain access to food. 

The problem of food insecurity in communities is influenced by economic conditions, food deserts, and barriers 

to accessing healthy food. Individuals experiencing food insecurity often endure concurrent problems of 

financial instability, hunger, and poor mental and physical health. Public and non-profit services in the U.S., 

such as the federally supported Supplemental Nutrition Assistance Program (SNAP) and community food 

banks, provide food-related assistance to individuals who are at a high risk of experiencing food insecurity. 

Unfortunately, many individuals who qualify for these services still experience food insecurity due to barriers 

preventing them from accessing food. Effective approaches for removing barriers that prevent individuals from 

accessing food are needed to mitigate the increased risk of chronic disease among vulnerable populations. This 

study tested a novel food insecurity intervention called FINDING-Food, which stands for Frequent 

Informational Nudges Directing Individuals to Needed Goods. Informational nudges in the intervention 

promoted food security through the elimination of information barriers to accessing food. The intervention 

used in this mixed-methods feasibility study consisted of informational nudges in the form of weekly text 

messages that were sent to food pantry clients experiencing food insecurity. The study aims were to test the 

efficacy and acceptability of the intervention by examining whether the informational nudges could enhance 

food pantry utilization, increase SNAP registration, and promote food security. Quantitative study results 

showed a lower prevalence of food insecurity in the intervention group than the control group at the end of 

the study. Qualitative findings revealed how the intervention group found the text messages to be helpful and 

informative. These study findings can enhance future food insecurity interventions aiming to eliminate barriers 

that prevent individuals who are food insecure from accessing healthy food. 

Keywords: food insecurity; food access; food assistance; food pantry; SNAP; barriers; text message; 

information; nudge; feasibility; intervention; mixed methods 

 

1. Introduction 

Food security is essential for human wellbeing, as it comprises consistent access to enough food 

for an active and healthy life [1]. Individuals who struggle to become or remain food secure are 

considered to be food insecure due to resource deficiencies (i.e., money, transportation) that hinder 

their ability to obtain sufficient food [2]. Recent estimates detailing the prevalence of food insecurity 

indicate that greater than one in ten people residing in the U.S. experience food insecurity [3]. This 

approximation suggests that more than 10 percent of people in the U.S. struggle to regularly obtain 

enough healthy food to maintain a healthy lifestyle. As a social determinant of health, the public 

health hazards and greater societal consequences of unaddressed food insecurity are multitudinous 

[4]. The United Nations’ 2023 Sustainable Development Goals has 1) No Poverty, 2) Zero Hunger, and 

3) Good Health and Wellbeing at the top of their list of goals [5]. Successful implementation of evidence-

based approaches to preventing food insecurity could produce a prodigious progression toward the 

achievement of the United Nations’ Sustainable Development Goals and a perpetual promotion of 

pervasive food security. 

The disadvantages faced by individuals who are food insecure are at risk of being exacerbated 

among the most vulnerable populations if this issue is not properly resolved. Health risks affiliated 

with food insecurity generally stem from dietary imbalances brought on by nutritional deficiencies 
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during chronic food insecurity experiences [6]. Diet-related health problems and chronic diseases that 

have been correlated with food insecurity include, but are not limited to, high blood pressure [7], 

inflammation [8], obesity [9], type-2 diabetes [10], cardiovascular disease [11], and cancer [12]. Food 

insecurity has also been linked to poor mental health outcomes involving high stress levels [13], 

anxiety [14], depression [15], hopelessness [16], and suicidal behaviors [17]. Furthermore, food 

insecurity has been shown to increase the odds of unhealthy behaviors that contribute to the onset 

and worsening of chronic diseases, which consist of disordered eating [18], social isolation [13], 

physical inactivity [19], smoking [20], and alcohol and drug misuse [21]. 

Food insecurity experiences are often resultant of barriers that prevent people from accessing 

food. Typical barriers that deter people from obtaining the food necessary to be food secure include 

finances [22], transportation [23], skills [24], and information [25]. Research interventions have aimed 

to prevent and alleviate food insecurity through a variety of approaches, including the promotion of 

food pantry utilization [26], educational programs focused on healthy food identification and cooking 

skill development [27], distribution of home-delivered meals [28], vouchers for discounted fruits and 

vegetables [29], and produce prescription programs where doctors prescribed healthy food (i.e., fruits 

and vegetables) to patients who were experiencing or at-risk of diet-related chronic diseases [30]. 

Separately, observational studies have observed how policy changes improved food security among 

vulnerable populations through approaches involving the expansion of Medicaid eligibility [31], 

enrollment in the federally funded Supplemental Nutrition Assistance Program (SNAP) [32], and the 

establishment of a supermarket in a food desert [33]. In all, these approaches have shown to 

adequately address the removal of food access barriers involving finances, transportation, and skills, 

but no known food insecurity interventions have specifically focused on eliminating the information 

barriers that prevent individuals from obtaining food. 

Informational nudges are an emerging intervention approach used for promoting the adoption 

of specific behaviors to improve health outcomes [34]. Research interventions have demonstrated 

success in improving behavioral and health outcomes by leveraging text messages as informational 

nudges to encourage targeted behaviors [35]. Text messages have been used as informational nudges 

to achieve health outcomes including cancer prevention, smoking cessation, weight loss, increased 

physical activity, decreased substance misuse, safe sex, and improved nutritional status [36]. Given 

the novelty of using informational nudges in food security research, we designed, tested, and 

modified a text message for use as an informational nudge in this present food insecurity intervention 

study [37].  

The present study pursued the following study aims: 1) Identify whether food pantry utilization 

was greater among participants receiving informational nudges; 2) Determine if informational 

nudges increased SNAP registration rates; and 3) Test the extent to which informational nudges 

improved food security. Study hypotheses in the same order included the following: 1) Informational 

nudges will increase food pantry utilization; 2) Informational nudges will raise SNAP registration 

rates; and 3) Informational nudges will improve food security status. A primary objective of this 

research was to address a critical knowledge gap regarding the efficacy and acceptability of using 

informational nudges to promote food security. The intention of this intervention was to adequately 

inform adults experiencing food insecurity about when, where, and how they can obtain much-

needed food. 

2. METHODS 

2.1. Study Design 

A mixed-methods feasibility study was conducted to test a novel food insecurity intervention 

called FINDING-Food, which stands for Frequent Informational Nudges Directing Individuals to 

Needed Goods. Phase 1 of the research, which has been previously described in detail [37], involved 

testing a text message to be used as an informational nudge for this food insecurity intervention. 

Phase 2 of the research, which entails the present study, then involved a two-month food insecurity 

intervention followed by limited efficacy testing of the intervention effect on food security and an 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 October 2023                   doi:10.20944/preprints202310.0993.v1

https://doi.org/10.20944/preprints202310.0993.v1


 3 

 

acceptability assessment of the participants’ perceptions of the informational nudges. This research 
was carried out over the span of five months from November 2022 to March 2023. 

The food insecurity intervention was designed to promote food security through informational 

nudges delivered to food pantry clients in the form of weekly text messages containing food 

assistance information including the name, location, and hours of operation of a local food pantry 

along with details about services the food pantry offers to help clients register for SNAP benefits. 

Limited efficacy testing of the intervention involved quantitative estimation for whether the 

intervention increased food pantry utilization, SNAP registration, and food security. Intervention 

acceptability assessments included qualitative interviews that focused on intervention group 

participant perceptions of the food insecurity intervention [38]. The study was conducted in 

accordance with the Declaration of Helsinki, and the protocol was approved by a university 

Institutional Review Board (MOD00018982). 

2.2. Theoretical Model 

The Theory of Planned Behavior (TPB) is the theoretical model that informed the design of this 

intervention study. In focusing on behavioral intention, the TPB was founded on the notion that 

health behaviors are influenced by personal beliefs, social norms, and perceived behavioral control 

[39]. In the context of this study, informational nudges were used to improve the perceived behavioral 

control of food pantry clients by equipping them with critical information concerning when, where, 

and how they can obtain food. Perceived behavioral control was promoted by treating food assistance 

information as a facilitating factor for obtaining food by using informational nudges (i.e., text 

messages) to communicate this critical information. The intended purpose of communicating critical 

food assistance information to food pantry clients was to remove informational barriers acting as 

inhibiting factors that were preventing these vulnerable individuals from accessing food assistance. 

2.3. Setting 

This study was carried out in collaboration with NourishPHX in downtown Phoenix, Arizona. 

As a non-profit organization, NourishPHX operates with the purpose of supporting individuals who 

are economically disadvantaged by providing basic needs aid that includes food, clothing, 

registration for financial assistance programs, financial literacy training, and various self-enrichment 

workshops. Although the study intervention did not occur at NourishPHX’s physical location since 
the informational nudges were delivered to participants via text messaging, NourishPHX was the 

sole setting for participant recruitment throughout the study. 

2.4. Participant Sampling 

Adult food pantry clients were recruited and sampled as participants in this study. Individuals 

who were eligible for research participation included: adults aged 18 years or older who are fluent in 

English, food insecure, not registered for SNAP, and had regular access to a mobile phone that can 

receive text messages. Study recruitment occurred at NourishPHX by placing flyers into boxes of 

food assembled for food pantry clients obtaining food from NourishPHX. Informational content on 

the flyers included a written details for opportunity to participate in a “Food Assistance Information 
Study” with a brief study description highlighting the potential to earn $20 for full study 
participation. Both a QR code and a website URL address were included on the flyer for interested 

respondents to determine their participation eligibility by completing an online screener survey via 

Qualtrics. 

The participant screener survey contained qualifying questions concerning a respondent’s age, 
English language fluency, past food pantry utilization, food security, SNAP enrollment status, and 

mobile phone access. The exclusion criteria for this study precluded individuals from participating if 

they were minors, not fluent in English, food secure, registered for SNAP, or did not have access to a 

mobile phone. Eligible respondents who wanted to join the study after completing the screener 

survey proceeded to sign an online informed consent form and then continued to the online baseline 
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survey. Participants were randomly assigned into either the intervention group or the control group 

immediately after completing the baseline survey by flipping a two-sided coin to place each 

participant into either the intervention group (heads) or the control group (tails) [40]. 

2.5. Intervention 

Participants assigned to the intervention group received informational nudges via weekly text 

messages that contained details about local food assistance resources. This intervention approach 

was informed by a similar research intervention used in a recent study that applied informational 

nudges as antecedent prompts to direct vulnerable individuals to needed goods and services [41]. 

Participants assigned to the control group received no intervention. No-treatment control groups are 

ideal for testing novel interventions in feasibility research there is uncertainty regarding whether the 

intervention will work [42], which was the case in this research. 

The informational nudges delivered to intervention group participants included a text message 

that stated, “The NourishPHX food pantry is open this week Monday through Friday from 9-11am. 

Come visit at 501 S 9th Ave, Phoenix, AZ. Ask a NourishPHX member about registering for SNAP 

food benefits! SNAP provides funds that can be used to buy food. Take care, The Food Assistance 

Information Team.” Weekly text messages have been shown to aid program retention while 
producing meaningful changes in targeted outcomes [43], so a total of eight text messages were sent 

to intervention group participants once per week for eight weeks. Text messages were sent on a fixed 

frequency of once per week, as intervention delivery on a fixed frequency has been shown to produce 

favorable intervention outcomes compared to varying frequencies [44]. 

2.6. Study Measures 

2.6.1. Participant Characteristics 

Personal biologic and sociodemographic information were collected during the baseline data 

collection to characterize the participant sample. The participant characteristics that were measured 

included age, sex, race/ethnicity, education, and annual income. Age was measured with one item 

stating, “Please indicate your age in years.” Response options for the age item ranged from 18 to 120. 
Sex was assessed with one item stating, “Please indicate your biological sex.” Response options for 

the sex item were “Female” or “Male.” Race/Ethnicity was determined with one item stating, “Please 
indicate your race/ethnicity.” Response options for the race/ethnicity item were “American 
Indian/Alaska Native”, “Asian”, “Black”, “Hispanic/Latino”, “Native Hawaiian/Pacific Islander”, 
“White”, or “More Than One Race.” Education was measured with one item stating, “Please indicate 
your highest level of education.” Response options for the education item were “Less Than High 
School”, “High School Graduate”, “Some College”, “Bachelor’s Degree”, or “Graduate Degree.” 
Income was assessed with one item stating, “Please indicate your annual income level.” Response 
options for the income item were “Less than $25,000”, “$25,000 to $49,999”, “$50,000 to $74,999”, 
“$75,000 to $99,999”, or “$100,000 or More.” 

2.6.2. Food Security 

Food security was the primary outcome of this study. The 10-item USDA Adult FSSM was used 

to measure food security [45]. These 10 items include the following: “In the last 30 days, 1) I worried 
whether my food would run out before I got money to buy more; 2) the food that I bought just didn’t 
last, and I didn’t have money to get more; 3) I couldn’t afford to eat balanced meals; 4) did you or 

other adults in your household ever cut the size of your meals or skip meals because there wasn’t 
enough money for food?; 5) how often did this happen?; 6) did you ever eat less than you felt you 

should because there wasn’t enough money for food?; 7) were you ever hungry but didn’t eat because 
there wasn’t enough money for food?; 8) did you lose weight because there wasn’t enough money 
for food?; 9) did you ever not eat for a whole day because there wasn’t enough money for food?; 10) 
how often did this happen?”. The Hunger Vital Sign Two-Question Screener Tool, which includes 
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the first two items of the Adult FSSM, was used to screen for food security prior to the full baseline 

data collection [46].  

2.6.3. Food Pantry Utilization and SNAP Enrollment 

Food pantry utilization was another primary outcome in this study. To measure food pantry 

utilization, this study included one single-item measure in the baseline data collection and a separate 

single-item measure for data collections at mid-intervention and post-intervention. The one-item 

baseline food pantry utilization measure asked: “Was your recent visit to NourishPHX the first time 
you had ever used a food pantry to obtain food?” Response options for this item were “Yes” or “No”. 
Separately, the one-item measure to evaluate food pantry utilization mid-intervention and post-

intervention asked: “In the last 30 days, how many times did you obtain food from a food pantry?” 
Response options for this item were “Zero”, “Once”, or “Twice” due to a statewide monthly limit on 
food pantry utilization. SNAP enrollment was another primary study outcome that was estimated 

with a single-item measure. The one-item SNAP enrollment measure was derived from the CDC’s 
National Health and Nutrition Examination Survey [47], and went as follows: “Do you or anyone in 
your household currently get SNAP or Food Stamps?” Response options for this item were “Yes” or 
“No”. 

2.6.4. Intervention Acceptability 

The extent to which intervention group participants perceived that the study intervention was 

acceptable was evaluated with a mixed-methods approach involving three closed-ended questions 

and one open-ended question during the post-intervention data collection. The first closed-ended 

question asked, “Did you read the text messages that you had received during the Food Assistance 
Information Study?”. A second closed-ended question asked, “Were the text messages that you had 
received during the Food Assistance Information Study easy to understand?”. The third closed-ended 

question asked, “Were the text messages that you had received during the Food Assistance 
Information Study helpful?”. Response options for the three closed-ended questions were “Yes” or 
“No”. The one open-ended question stated, “In a few words, what do you think of the text messages 
that you had received during the Food Assistance Information Study?”. 

2.7. Data Collection 

Data collections were spaced out by four weeks throughout the intervention. Participants 

needed two full months to complete all three data collections. Approximately 6,750 study recruitment 

flyers were distributed into food boxes. A total of 80 individuals responded to the screener survey, 

which yielded a 1 percent response rate (Figure 1). 
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Figure 1. Consort Diagram. 

At baseline, 24 eligible respondents became research participants. After completing the baseline 

survey, participants were then assigned to either the intervention group (n = 12) or the control group 

(n = 12). By the data collection at one month following the baseline survey, eight participants were 

lost to follow-up (Intervention n = 2; Control n = 6), and 16 participants remained present in the study 

(Intervention n = 10; Control n = 6). At the final data collection at two months after the baseline survey, 

an additional intervention group participant was lost to follow-up and one control group participant 

rejoined began participating again, while 16 participants remained (Intervention n = 9; Control n = 7).  

Data collections for all three study time points were conducted online via Qualtrics. The primary 

outcome variables for which quantitative data were collected during all three timepoints included 

food security, SNAP enrollment, and food pantry utilization. Quantitative covariate data that were 

collected at baseline involved participant characteristics including age, biological sex, race/ethnicity, 

education, and income. Mixed-methods data that described whether the participants were accepting 

of the study intervention were collected at post-intervention and then organized and coded as 

quantitative or qualitative data. 

2.8. Statistical Analysis 
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Study data was analyzed using SPSS 28.0 [48]. Descriptive statistics were calculated to determine 

the mean averages, standard deviations, and percentages of the primary outcome variables between 

the intervention group and the control group across the three study time points. Bivariate regression 

analyses determined whether participants with missing data differed from participants with no 

missing data on group status and baseline values of food pantry utilization and food security scores. 

The impact of missing data on study outcomes was assessed using bivariate regression to test the 

significance of the relationship between missing data and primary outcomes at baseline [49]. 

Effect sizes were determined using Cohen’s d for mean differences or Cohen’s h for proportion 
differences to estimate the effect size of the intervention on food pantry utilization, SNAP 

registration, and food security at mid-intervention and post-intervention. Findings from similar 

intervention studies were used to estimate the effect size of informational nudges on food pantry 

utilization, SNAP enrollment, and food security. The expected effect size of the intervention is 

approximately 0.27, which is a small-to-medium sized effect [50]. This effect size was partially 

determined by a meta-analysis of 16 food insecurity intervention studies which estimated that, on 

average, using food assistance to promote food security was associated with a 0.53 (95% CI = 0.36, 

0.77) reduced odds in food insecurity [51]. Calculating the log of odds ratio 0.53 produced an 

estimated effect size coefficient of -0.28. Results from a separate meta-analysis of 35 intervention 

studies using text message-based informational nudges also influenced the expected effect size, as it 

was estimated that the average effect of the informational nudges on various behavioral health 

outcomes was 0.24 (95% CI = 0.16, 0.32) [36]. 

Cohen’s d was calculated to determine the effect size of the intervention for primary study aim 
3 by comparing mean differences in food security scores (aim 3) at one month and two months [50]. 

Cohen’s h was calculated to estimate the effect size of the intervention for primary aim 1, primary 
aim 2, and primary aim 3 by comparing between-group differences in the proportion of participants 

who had recently utilized a food pantry prior to one month and two months (aim 1), those who 

recently enrolled in SNAP before one month and two months (aim 2), and those who were food 

insecure at one month and two months (aim 3) [50]. Cohen’s parameter values were followed to 
determine whether the size of the effect is small (0.14), medium (0.39), or large (0.59) [50].  

Independent samples t-tests and pairwise comparisons of mean average and proportion 

differences were calculated to compare outcomes in food pantry utilization, SNAP registration, and 

food security between the intervention group and control group at one month and two months. The 

initial independent t-tests and pairwise comparisons were performed with bivariate regression to 

assess between-groups differences in outcomes at one month and two months without statistically 

adjusting for covariates. Adjusted independent t-tests were then conducted with multivariable 

regression models that statistically adjusted for covariates including baseline values of the primary 

outcome covariates and the participant characteristics of age, sex, race/ethnicity, education, and 

income.  

3. RESULTS 

3.1. Limited Efficacy Testing 

Descriptive statistics (Table 1) from baseline showed that food pantry clients (n = 24) enrolled in 

the study were an average age of 35.9 (SD = 15.1) years old, and a majority of participants were female 

(66.7%), Hispanic-Latino (41.7%), had an annual income of less than $25,000 (75%), and reported high 

school being their highest completed education (50%).  

Table 1. Participant Characteristics of Food Pantry Clients across Three Time Points. 

Characteristics T1 Total (%) T2 Total (%) T3 Total (%) 

Sample size 24 16 16 

    

Age (Years) M = 35.9 M = 39.9 M = 37.8 
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SD = 15.1 SD = 16.1 SD = 15.2 

Sex    

Female 16 (66.7) 12 (80) 11 (73.3) 

Male 8 (33.3) 4 (20) 5 (26.7) 

    

Race/Ethnicity    

Black 6 (25) 3 (18.75) 4 (25) 

Hispanic/Latino 10 (41.7) 5 (31.25) 5 (31.25) 

White 5 (20.8) 5 (31.25) 4 (25) 

More Than One Race 3 (12.5) 3 (18.75) 1 (18.75) 

    

Income    

< $25,000 18 (75) 12 (75) 11 (68.75) 

> $25,000 6 (25) 4 (25) 5 (31.25) 

    

Education    

Less Than High School 3 (12.5) 1 (6.25) 1 (6.25) 

High School Graduate 12 (50) 6 (37.5) 6 (37.5) 

Some College 8 (33.3) 8 (50) 8 (50) 

College Graduate 1 (4.2) 1 (6.25) 1 (6.25) 

    

Group Status    

Intervention 12 (50) 10 (62.5) 9 (56.25) 

Control 12 (50 6 (37.5) 7 (43.75) 

    

Food Security Score M = 8.2, SD = 2.5   

    

Past Food Pantry Use    

No 15 (62.5)   

Yes 9 (37.5)   
aM = Mean; SD = Standard Deviation; T1 = Time Point 1 at Baseline; T2 = Time Point 2 at One Month; T3 = Time 

Point 3 at Two Months. 

Results from the bivariate logistic regression and linear regression analyses that assessed the 

impact of participant attrition on primary study outcomes revealed a non-significant relationship 

between attrition and study group status (B = -0.267, SE = 0.21; p = 0.22), food pantry utilization (B = 

0.11, SE = 0.21; p = 0.61), and food security scores (B = 1.33, SE = 1.05; p = 0.22). No significant 

differences were detected between participants with full data (n = 15) and participants with missing 

data (n = 9) concerning study group status, food pantry utilization, and food security scores. Similar 

bivariate regression analyses were not conducted for the primary study outcomes of SNAP 

registration and food security status, as all participants at baseline were food insecure and not 

enrolled in SNAP. 

Effect size estimates and mean differences (Table 2) using Cohen’s d for mean differences or 
Cohen’s h for proportion differences display the primary study outcomes of food pantry utilization, 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 October 2023                   doi:10.20944/preprints202310.0993.v1

https://doi.org/10.20944/preprints202310.0993.v1


 9 

 

SNAP enrollment, and food security at one month (mid-intervention time point 2) and at two months 

(post-intervention time point 3).  

Table 2. Descriptive Statistics and Effect Size Estimates of the Intervention on Food Pantry Utilization, 

SNAP Registration, and Food Security. 

Outcome Time Point Intervention  Control Effect 

Food Pantry     

 Baseline 33% Past Use 44% Past Use  

 One Month   h = 0.21 

  10% No Visits 16.7% No Visits  

  30% One Visit 16.7% One Visit  

  60% Two Visits 66.6% Two Visits  

 Two Months   h = 0.18 

  22.2% No Visits 14.7% No Visits  

  11.1% One Visit 14.7% One Visit  

  66.7% Two Visits 70.6% Two Visits  

     

SNAP     

 Baseline 0% Registered 0% Registered - 

 One Month 0% Registered  17% Registered h = 0.85 

 Two Months 0% Registered 29% Registered h = 1.14 

     

FS Score     

 Baseline 
M = 7.9 

SD = 2.4 

M = 8.4 

SD = 2.7 
 

 One Month 
M = 6.6 

SD = 3.2 

M = 7.7 

SD = 2.9 
D = 0.35 

 Two Months 
M = 5.6 

SD = 4.0 

M = 8.0 

SD = 2.8 
D = 0.71 

     

FS Status     

 Baseline 100% Food Insecure 100% Food Insecure - 

 One Month 80% Food Insecure 100% Food Insecure h = 0.93 

 Two Months 56% Food Insecure 100% Food Insecure h = 1.45 
aBaseline n = 24 (12 Intervention & 12 Control); One Month n = 16 (10 Intervention & 6 Control); Two Months n 

= 16 (9 Intervention & 7 Control). bD = Cohen’s D Effect Size; h = Cohen’s h Effect Size; FS = Food Security; M = 
Mean; SD = Standard Deviation. cAt baseline, eligible participants could not be registered for SNAP and had to 

be food insecure. 

At baseline, 33 percent of the intervention group (n = 12) and 44 percent of the control group (n 

= 12) had previously utilized a food pantry. Then, at one month, participants who reported no visits 

to the food pantry comprised 10 percent of the intervention group and 16.7 percent of the control 

group, participants who reported one visit to a food pantry comprised 30 percent of the intervention 

group and 16.7 percent of the control group, and participants who reported two visits to a food pantry 

comprised of 60 percent of the intervention group and 66.6 percent of the control group. It was 

determined that the intervention had a small effect on food pantry utilization from baseline to time 

point two (h = 0.21). At two months, participants who reported no visits to the food pantry comprised 

22.2 percent of the intervention group and 14.7 percent of the control group, participants who 

reported one visit to a food pantry comprised 11.1 percent of the intervention group and 14.7 percent 

of the control group, and participants who reported two visits to a food pantry comprised of 66.7 

percent of the intervention group and 70.6 percent of the control group. It was estimated that the 
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intervention maintained a small effect on food pantry utilization from baseline to two months (h = 

0.18). 

Since no participants were registered for SNAP at baseline, effect size calculations to estimate 

the effect of the intervention on SNAP registration were only conducted for outcomes at time points 

2 and 3. At one month, no intervention group participants were registered for SNAP, while 17 percent 

of the control group was registered for SNAP. A large intervention effect on SNAP registration at one 

month was estimated (Cohen’s h = 0.85), but the effect was in the opposite direction of what was 
intended, as SNAP registration was greater in the control group than the intervention group. The two 

months SNAP registration rate remained at zero for the intervention group and increased to 29 

percent of the control group. A very large intervention effect on SNAP registration was estimated at 

two months (Cohen’s h = 1.14), which remained in the unintended direction of less intervention group 
participants registering for SNAP than control group participants. 

Mean food security scores (Figure 2) at baseline were 7.92 (SD = 2.43) for the intervention group 

(n = 12) and 8.42 (SD = 2.71) for the control group (n = 12). At one month, mean food security scores 

were 6.60 (SD = 3.17) for the intervention group (n = 10) and 7.67 (SD = 2.86) for the control group (n 

= 6). A medium intervention effect on food security scores was estimated at one month (Cohen’s d = 
0.35). At two months, the mean food security score was 5.56 (SD = 3.97) for the intervention group (n 

= 9) and 8.00 (SD = 2.77) for the control group (n = 7). A large intervention effect on food security 

scores was estimated at two months (Cohen’s d = 0.71). Since all participants were classified as food 
insecure at baseline, bivariate analyses to determine between-group differences in food security 

status were only conducted for time points 2 and 3. At one month, 80 percent of the intervention 

group was food insecure, and 100 percent of the control group was food insecure. A very large 

intervention effect on food security status was estimated at one month (Cohen’s h = 0.93). At two 
months, 56 percent of the intervention group was food insecure, while 100 percent of the control 

group was food insecure. Similarly, a very large intervention effect on food security status was 

estimated again at two months (Cohen’s h = 1.45). 

 

Figure 2. Between-Groups Mean Differences for Food Security Score Over Time. aBaseline n = 24 (12 

Intervention & 12 Control); One Month n = 16 (10 Intervention & 6 Control); Two Months n = 16 (9 

Intervention & 7 Control). 

Independent samples t-scores and group differences in study outcome means or proportions 

were estimated with bivariate and multivariable regression models (Table 3), which compared results 

for food pantry utilization, SNAP registration, and food security between the intervention group and 

control group at one month and two months. Food pantry utilization results suggested that no 
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significant between-groups differences existed for food pantry utilization at one month (t = 0, p = 1; 

D = 0, SE = 0.39, 95% CI = -0.84, 0.84), and these findings stayed consistent after adjusting for covariates 

(t = -0.32, p = 0.76; D = 0.24, SE = 0.32, 95% CI = -0.49, 0.97). Further food pantry utilization findings 

indicated that no significant differences existed between study groups at two months (t = -0.29, p = 

0.77; D = 0.13, SE = 0.43, 95% CI = -1.04, 0.78), which continued after adjusting for covariates (t = -0.40, 

p = 0.70; D = 0.11, SE = 0.54, 95% CI = -1.12, 1.35). Therefore, study aim 1 was not achieved. 

SNAP registration outcomes implied that no significant differences were present between study 

groups at one month (t = -1.00, p = 0.36; D = -0.17, SE = 0.17, 95% CI = -0.56, 0.26). After adjusting for 

covariates, a significant difference in SNAP registration was detected between the intervention group 

and the control group (t = -2.63, p = 0.02; D = -0.34, SE = 0.15, 95% CI = -0.66, -0.10), which underscored 

how a greater proportion of control group participants registered for SNAP than intervention 

participants. Additional SNAP registration results suggested no significant between-groups 

differences in SNAP registration at two months (t = -1.56, p = 0.17; D = -0.29, SE = 0.18, 95% CI = -0.74, 

0.17), and these non-significant findings persisted after adjusting for covariates (t = -2.12, p = 0.05; D 

= -0.41, SE = 0.22, 95% CI = -0.91, 0.09). Therefore, study aim 2 was not achieved. 

Food security score findings indicated that no significant differences existed between study 

groups at one month (t = -0.67, p = 0.51; D = -1.07, SE = 1.58, 95% CI = -4.46, 2.33), and non-significant 

outcomes remained after adjusting for covariates (t = -0.40, p = 0.69; D = -1.50, SE = 0.96, 95% CI = -

3.71, 0.70). Further food security score outcomes revealed no significant between-groups differences 

at two months (t = -1.45, p = 0.17; D = -2.44, SE = 1.69, 95% CI = -6.07, 1.18), which continued to be non-

significant after adjusting for covariates (t = -0.81, p = 0.43; D = -1.21, SE = 1.32, 95% CI = -4.25, 1.84). 

Results for food security status specified no significant differences between study groups at one 

month (t = -1.15, p = 0.27; D = -0.20, SE = 0.18, 95% CI = 0.57, -0.17), which stayed consistent after 

adjusting for covariates (t = -0.71, p = 0.48; D = -0.18, SE = 0.29, 95% CI = -0.48, 0.84). Further findings 

highlighted a significant difference in food security status between the intervention group and the 

control group at two months (t = -2.21, p = 0.04; D = -0.44, SE = 0.20, 95% CI = -0.85, -0.01). Non-

significant between-groups differences in food security status at two months were then detected after 

adjusting for covariates (t = -1.28, p = 0.21; D = -0.19, SE = 0.26, 95% CI = -0.77, 0.40). Given these results 

for food security score and food security status, study aim 3 was achieved. 

Table 3. Independent Samples t-Tests and Mean Difference Comparisons for the Intervention Effect 

on Food Pantry Utilization, SNAP Registration, and Food Security. 

Outcome Mean Difference (SE) 95% CI t-Score p-Value 

Food Pantry     

Unadjusted     

One Month D = 0.00, SE = 0.39 -0.84, 0.84 t = 0.0 p = 1 

Two Months D = -0.13, SE = 0.43 -1.04, 0.78 t = -0.29 p = 0.77 

Adjusted     

One Month D = -0.24, SE = 0.32 -0.97, 0.49 t = -0.32 p = 0.76 

Two Months D = -0.11, SE = 0.54 -1.35, 1.12 t = -0.40 p = 0.70 

     

SNAP     

Unadjusted     

One Month D = -0.17, SE = 0.17 -0.56, 0.26 t = -1.00 p = 0.36 

Two Months D = -0.29, SE = 0.18 -0.74, 0.17 t = -1.56 p = 0.17 

Adjusted     

One Month D = -0.34, SE = 0.15 -0.66, -0.10 t = -2.63 p = 0.02 

Two Months D = -0.41, SE = 0.22 -0.91, 0.09 t = -2.12 p = 0.05 

     

FS Score     

Unadjusted     

One Month D = -1.07, SE = 1.58 -4.46, 2.33 t = -0.67 p = 0.51 
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Two Months D = -2.44, SE = 1.69 -6.07, 1.18 t = -1.45 p = 0.17 

Adjusted     

One Month D = -1.50, SE = 0.96 -3.71, 0.70 t = -0.40 p = 0.69 

Two Months D = -1.21, SE = 1.32 -4.25, 1.84 t = -0.81 p = 0.43 

     

FS Status     

Unadjusted     

One Month D = -0.20, SE = 0.18 0.57, -0.17 t = -1.15 p = 0.27 

Two Months D = -0.44, SE = 0.20 -0.85, -0.01 t = -2.21 p = 0.04 

Adjusted     

One Month D = -0.18, SE = 0.29 -0.48, 0.84 t = -0.71 p = 0.48 

Two Months D = -0.19, SE = 0.26 -0.77, 0.40 t = -1.28 p = 0.21 
aBaseline n = 24 (12 Intervention & 12 Control); One Month n = 16 (10 Intervention & 6 Control); Two Months n 

= 16 (9 Intervention & 7 Control). bCI = Confidence Interval; D = Mean Difference; SE = Standard Error. 
cUnadjusted models analyzed between-group mean differences in primary outcomes. dAdjusted models 

analyzed between-group mean differences in the primary outcomes adjusted for covariates including baseline 

primary outcome values and the participant characteristics of sex, race/ethnicity, income, and education. 

3.2. Intervention Acceptability 

Of the initial 12 participants who were randomly assigned to the intervention group, nine 

participants (n = 9) completed the study and answered four questions about their perceived 

acceptability of the text messages used as informational nudges for the food insecurity intervention. 

The first question asked participants, “Did you read the text messages that you had received during 

the Food Assistance Information Study?” Eight participants indicated “Yes” to this question, while 
one participant responded with “No”. The second question asked, “Were the text messages that you 
had received during the Food Assistance Information Study easy to understand?” Similarly, eight 
participants reported “Yes” to this question, and the same one participant responded with “No”. The 
third question then asked, “Were the text messages that you had received during the Food Assistance 
Information Study helpful?” Again, eight participants indicated “Yes” to this question, and the same 
one participant responded with “No”. The fourth and final question that intervention group 
participants responded to involving their perceived acceptability of the intervention was an open-

ended query that asked, “In a few words, what do you think of the text messages that you had 
received during the Food Assistance Information Study?” Four themes emerged as a result of 
participant responses. The qualitative themes derived from responses to the open-ended question 

were the following: 1) Unread, 2) Friendly, 3) Helpful, and 4) Informative. 

The Unread theme was established from a single response by Participant 4. The response by 

Participant 4 stated, “I did not read any texts regarding the food study. I didn’t have time. Sorry.” 
Likewise, the Friendly theme was informed by a single response by Participant 3. The response by 

Participant 3 stated, “UX (user experience) friendly.” The Helpful theme was produced by responses 
from the three following participants: Participant 6, Participant 8, and Participant 23. In reference to 

the perception of the intervention text messages, Participant 6 concisely stated, “Very helpful.” 
Participant 8 added by commenting, “It was very helpful to help me understand everything I need 

to know for for (sic) this program.” Participant 23 simply remarked, “Helpful.” The Informative 
theme was constructed from responses provided by the four following participants: Participant 12, 

Participant 13, Participant 15, and Participant 17. Regarding the perception of the intervention text 

messages, Participant 12 stated, “I think they were very informative.” Participant 13 mentioned, 
"Similar responses were provided by participants 15 and 17, as Participant 15 remarked, “It is very 
informative,” while Participant 17 commented, “Very informative.” The most frequent theme that 
occurred throughout the qualitative data collection process was the Informative theme (n = 4), which 

was closely followed by the Helpful them (n = 3). The Unread (n = 1) and Friendly (n =1) themes were 

established as outlier themes with no other comparable qualitative data to group them with. 
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4. Discussion 

This research involved a feasibility study that included assessments of the limited efficacy and 

acceptability of using informational nudges (e.g., text messages) as a novel food insecurity 

intervention geared toward raising food pantry utilization, increasing SNAP registration, and 

promoting food security among food pantry clients who were food insecure. Testing of the text 

message used as an informational nudge occurred in research phase 1 [37], which produced the text 

message that was used in the food insecurity intervention in this research phase 2. The intervention 

showed no effect on food pantry utilization and it was found that, surprisingly, the intervention 

group had lower rates of SNAP registration compared to the control group. There were encouraging 

study outcomes for food security, as mean food security scores in the intervention group decreased 

over time, which suggested improved food security throughout the study. This finding was 

supported by the reduced prevalence of food insecurity in the intervention group over the two-month 

research process. Overall, the informational nudges used as a food insecurity intervention showed 

potential in alleviating food insecurity. 

This research added to the growing collection of food pantry-based intervention studies that 

were designed with the intention of promoting food security among individuals experiencing food 

insecurity [26]. Outcomes from this research study help to reinforce previous findings from previous 

intervention studies that were successful in alleviating food insecurity among food pantry clients 

[52]. This study also made a meaningful contribution to the collection of scientific literature on 

informational nudges, as successful outcomes from previous intervention studies using 

informational nudges were supported by this study having been successful in improving food 

security [36]. Moreover, a novel contribution was made to the field of food insecurity research 

through an innovative application of informational nudges that were developed with the intention 

of promoting food insecurity by targeting and removing information barriers that could have been 

preventing individuals who were food insecure from knowing how to access healthy food. 

Another potential explanation for the small intervention effect on food pantry utilization is that 

a history effect, which is a threat to the internal validity of the estimated intervention effect that 

results from unmeasured changes in the circumstances of participants [40]. There was not a study 

feature that tracked emerging barriers or sources of support among participants in both study groups 

throughout the duration of the study. Accessing food pantries lowers the odds of severe food 

insecurity [52], so it is still necessary to determine how to best nudge individuals experiencing food 

insecurity to make the most of the food assistance that local food pantries offer. Given the limited 

number of monthly visits that individuals are allotted to food assistance entities within the Arizona 

Food Bank Network, a food insecurity intervention like the one used in this study may be best suited 

for individuals who are food insecure and have never obtained food from a food pantry and/or do 

not know of any food pantries in their community where they can access food. 

The non-existent impact that the intervention had on SNAP registration among participants in 

the intervention group produced a seemingly negative relationship between the intervention and 

registering for SNAP. Throughout the study, no individuals assigned to the intervention group 

registered for SNAP, while two individuals in the control group registered for SNAP. These outcomes 

were especially unanticipated since an inclusion criterion to join this study required that participants 

were not registered for SNAP at baseline. 

A reason why none of the intervention group participants registered for SNAP throughout the 

study could have been due to participants being able-bodied adults without dependents (ABAWD). 

According to the Arizona Department of Economic Security, ABAWD’s between the ages of 18-49 

years old are limited to three months of SNAP benefits in a three-year period if they are not working 

at least 80 hours a month or an average of 20 hours per week [53]. Four intervention group 

participants were exempt from the ABAWD work requirement due to being 50 years of age or older, 

so there could have been other explanations for them not registering for SNAP, including earning too 

high of a gross or net annual income, possessing assets that combine to be worth a high value, being 

a non-citizen of the United States, or some other unknown reasons [54]. Because food insecurity is 

related to chronic disease [55] and can be alleviated through SNAP benefits [56], it is important to 
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discover ways to identify individuals who are food insecure and eligible for SNAP but are not yet 

enrolled SNAP, while also determining how to best nudge these individuals to access the food 

assistance that is readily available to them. 

Promoting food security among individuals who were food insecure was the ultimate goal of 

this research. After all participants were food insecure upon joining the study, just over half of the 

participants in the intervention group were still food insecure at two months into the study while the 

entire control group remained food insecure throughout the duration of the research. A potential 

reason for the precipitous decline in food insecurity prevalence among the intervention group could 

that the informational nudges helped address an information barrier that had previously prevented 

participants from consistently knowing how to access food [25,57,58]. 

Food security-related outcomes from this study support the notion that information related to 

food assistance is critical for preventing or alleviating food insecurity. Results derived from the 

limited efficacy testing process in this study highlighted how the food security status of intervention 

group participants improved over time despite food pantry utilization and SNAP registration 

remaining unchanged. These findings also add to the growing field of literature that elucidates how 

informational nudges can be leveraged to improve health behaviors [36,59,60] and health outcomes 

[61-63]. 

The marked decrease in food insecurity prevalence in the intervention group warrants further 

testing of this intervention so that it may be applied among a larger sample of individuals who are 

food insecure. Food security scores and food insecurity prevalence were both reduced over time, but 

the small sample size that was recruited for this feasibility study produced large standard deviations 

in the food security outcomes, which may have been responsible for the non-significant food security 

score findings despite food insecurity scores having been lower in the intervention group for both 

within-groups and between-groups comparisons at each consecutive time point [64].  

The food insecurity intervention used in this study was deemed to be acceptable for the research 

sample, as a large majority of intervention group participants read the text messages, reported that 

the text messages were easy to understand, and found the text messages to be helpful. The high 

frequency in which responses aligned with the intervention being perceived as helpful and 

informative provided reassurance that the informational nudge testing that occurred at phase one of 

the study produced an acceptable informational nudge that was ultimately well-received by the 

intervention group. Having “informative” be the most common theme to arise in participant 

responses was a good sign that the text message carried out part of its intended purpose of informing 

individuals experiencing food insecurity about how they can access food. Overall, the high level of 

intervention acceptability communicated by participants suggested that it would be appropriate to 

reapply this informational nudge intervention among a similar target population with a larger 

sample size. 

5. Strengths and Limitations 

This study contained many strengths in its design and implementation. First, this research 

addressed a critical knowledge gap through feasibility research methods that allowed for an initial 

understanding to be gained concerning the extent to which a novel food insecurity intervention using 

informational nudges in the form of text messages improved food security over time. Second, a 

majority non-White sample was recruited for this study that allowed for a diverse array of 

perspectives to be communicated concerning whether participants perceived the intervention to be 

acceptable, as having a variety of races and ethnicities represented in the participant sample was 

critical for determining whether perceptions of the intervention differed across participants. Third, 

the random assignment of the participants to study groups strengthened the validity of the study 

findings by randomly distributing confounding variables that impair the accuracy of the intervention 

effect between the intervention group and the control group. Fourth, the longitudinal design of this 

study was equipped to track changes in the primary study outcomes of food pantry utilization, SNAP 

enrollment, and food security status over time so that alterations in these outcomes could be 

examined from before the intervention was implemented throughout the duration of the two-month 
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intervention period. Fifth, the large effect size of the intervention on food security provided a 

noteworthy findings worthy of replication in future research studies that have adequate statistical 

power to detect a significant intervention effect without sample size being an issue. 

There were also several limitations in this study. First, the participant recruitment approach of 

placing flyers into boxes of donated food was a useful yet insufficient means of recruiting 

participants, as the response rate for this approach was just above one percent. In hindsight, a 

multifaceted approach to participant recruitment should have been executed that was not limited to 

placing flyers into food boxes. Second, the inclusion criteria that required participants to be able to 

speak and read English prevented a large contingent of food pantry clients from joining the study, as 

many individuals who visited the food pantry to obtain food only spoke Spanish. For equity 

purposes, a Spanish version of the flyer advertisement and study surveys were needed to promote 

food security among non-English speaking individuals who otherwise would have been eligible to 

join the study. Third, outcomes that resulted from the limited efficacy testing of the intervention 

effects on the primary study outcomes must be interpreted with caution, as this study did not have 

adequate statistical power for the quantitative study findings for the intervention to be translated as 

accurate effect size estimates due to the small sample size of research participants. Although the 

recruitment of a small sample was intentional in this feasibility study so as to not potentially waste 

resources while conducting a research intervention for which there was no certainty of a beneficial 

outcome [38], the statistical power drawbacks of recruiting a small sample still foster warranted 

skepticism about the legitimacy of any statistically significant study findings. Fourth, the inclusion 

criterion that required study participants to have regular access to a mobile phone that can receive 

text messages undoubtedly prevented some of the most vulnerable individuals experiencing the most 

severe cases of food insecurity from joining the study. Those suffering from the most extreme forms 

of economic hardship and food insecurity are unlikely to be able to afford a mobile phone let alone a 

monthly cellphone plan that includes text messaging. Fifth, the survey-based nature of this research 

study consisted entirely of self-report approaches to data collection. Relying wholly on self-report 

data collection approaches potentially introduced biases that involve answering questions according 

to perceived researcher expectancies or social desirability [40]. Sixth, participant attrition throughout 

the duration of the study resulted in missing data that could have helped provide research findings 

of greater accuracy. Despite that all available data were analyzed regardless of missingness, the 

disadvantageous incidences of missing data that arose from participants dropping out of the study 

caused an unanticipated absence of important information. 

6. Conclusions 

This feasibility study was a valuable research endeavor that successfully examined the limited 

efficacy and acceptability of a novel food insecurity intervention that used text messages as 

informational nudges to communicate critical food assistance information to individuals 

experiencing food insecurity. Evidence derived from the study indicated that a food insecurity 

intervention using informational nudges in the form of text messages showed signs of success in 

promoting food security among food pantry clients who were food insecure. Despite the small 

sample size recruited for this research, findings provided evidence to justify scaling this food 

insecurity intervention to test whether the effect of the intervention on food security can be replicated 

in a study with a larger sample size of individuals experiencing food insecurity. It is critical that a 

greater priority be placed on preventing the problem of food insecurity, and eliminating barriers to 

food access is essential for mitigating this problem. Successful promotion of food security will 

enhance public health through the prevention of chronic diseases that result from poor diet, 

nutritional deficiencies, and hunger. 
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