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Background:

Food insecurity, or the lack of sufficient healthy food to sustain an active, healthy lifestyle, is
associated with greater body weight in adults,! especially underserved patients.2 However,
the influence of food insecurity on the effectiveness of behavioral weight loss interventions
is unknown.

Objective:

To examine if food security status modified patient responses to a high-intensity, lifestyle-
based weight loss intervention via post-hoc analysis.

Methods and Findings:

The Promoting Successful Weight Loss in Primary Care in Louisiana (PROPEL) trial was a
two-year cluster-randomized, two-arm pragmatic trial conducted in 18 primary care clinics
across Louisiana to test the effectiveness of a high intensity, lifestyle-based obesity treatment
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program in an underserved population.® After stratification by health system, clinics were
randomized (1:1) to either an intensive lifestyle intervention (ILI) group or a usual care (UC)
group.? Patients were recruited from participating clinics and enrolled patients received the
intervention to which their clinic was assigned. The ILI was delivered by trained health
coaches embedded in the primary care clinics and consisted of weekly in-person sessions for
the first 6 months followed by monthly sessions. The UC group received usual care from
their primary care team. Full eligibility criteria, intervention descriptions, and assessment
procedures for PROPEL have been described elsewhere.# The Pennington Biomedical
Research Center Institutional Review Board approved the study protocol and all patients
provided written informed consent.

The modeled outcome was body weight (kilograms [kg]) at 6, 12, 18, and 24 months. Food
insecurity was assessed using a 6-item instrument (Supplement); we categorized patients
with two or more affirmative responses as food insecure. To assess intervention group
differences in body weight between food secure and food insecure patients, a repeated-
measures linear mixed-effects multilevel model with random cluster (clinic) effects was
estimated. The model included intervention group, assessment time, food security status, a
3-way interaction term between intervention group*assessment time*food security status,
baseline body weight, age, sex, race, and income as covariates. Analyses used SAS 9.4 (SAS
Institute).

The Table presents baseline characteristics by food security status and study arm for 803
randomized patients (678 [84%] female; 540 [67%] African American). Among patients,
247 (31%) reported being food insecure, with 129 (29%) and 118 (34%) food insecure
patients in the ILI and UC groups, respectively. The Figure shows body weight by food
security status and study arm at each assessment time. The 3-way interaction term indicated
effect modification (P<0.001) of food insecurity on body weight. At 24 months, subjects
randomized to the ILI lost more weight than the UC group regardless of food security status;
however, the ILI appeared less effective among those who were food insecure. The mean
absolute weight difference between ILI and UC groups was 5.2 kg (95% ClI 3.7, 6.8;
£<0.001) among food secure patients and 2.7 kg (0.7, 4.8; £=0.009) among food insecure
patients. The mean absolute weight difference between the ILI and UC groups was 2.5 kg
(0.2, 4.8; P=0.030) lower among food insecure patients than food secure patients.

Discussion:

This study found that food insecurity moderated patient responses to high intensity, lifestyle-
based obesity treatment. Relative to food secure patients, food insecure patients who
received the ILI versus UC had smaller reductions in body weight over 24 months. While
food insecure patients did experience weight loss in response to the ILI, their weight loss
was blunted compared to food secure patients. Future research should identify mechanisms
(e.g., psychological, physiological) that underlie this compromised response.

This study holds implications for physicians and healthcare practitioners working to address
the growing obesity epidemic among US adults, especially among women, minorities, and
low-income adults.> Within the clinical care setting, screeners (e.g., 2-items) can identify
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food insecure patients. In turn, patients can be referred to support services (e.g., the
charitable food system [food banks, food pantries], Federal nutrition assistance programs
[Supplemental Nutrition Assistance Program]). Screening for food insecurity can also
identify patients who face barriers (e.g., poor nutrition and diet quality, reduced medication
adherence) and medical complications (e.g., emergency room visits, hospitalizations) that
can compromise chronic disease management. Importantly, both food insecurity and obesity
continue to increase in the US. In order to address effectively and equitably obesity
prevention and treatment, tailored weight loss approaches that simultaneously address food
insecurity and obesity are needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure.
Body Weight of PROPEL Patients over Two Years by Food Security Status and Usual Care

and Intensive Lifestyle Intervention Groups.

UC: Usual Care; ILI: Intensive Lifestyle Intervention.

Data are mean body weight (kg) and 95% confidence intervals and are derived from an
unadjusted repeated-measures linear mixed-effects multilevel model with random cluster
(clinic) effects and a 3-way interaction term between intervention group*assessment
time*food security status.

Number of patients contributing data to the analysis at each time point:

0 Months=749 (Food Secure - UC: 226; Food Secure - ILI: 291; Food Insecure - UC: 115;
Food Insecure - ILI: 117).

6 Months=726 (Food Secure - UC: 226; Food Secure - ILI: 277; Food Insecure - UC: 114;
Food Insecure - ILI: 109).

12 Months=691 (Food Secure - UC: 215; Food Secure - ILI: 261; Food Insecure - UC: 111;
Food Insecure - ILI: 104).

18 Months=673 (Food Secure - UC: 212; Food Secure - ILI: 254; Food Insecure - UC: 104;
Food Insecure - ILI: 103).

24 Months=670 (Food Secure - UC: 207; Food Secure - ILI: 258; Food Insecure - UC: 101;
Food Insecure - ILI: 104).
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