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Abstract

GLP-1 receptor agonists cut food intake by 16% to 39% in trials, and eating less of the same diet 

would leave most eligible adults short of several nutrients. This paper asks what it costs to eat 

less and still meet requirements. I built the current diet of 3,448 US adults eligible for GLP-1 

obesity treatment from NHANES 2017–March 2020 food records, priced it with USDA national 

average prices inflated to 2026, and used optimisation to find the diet closest to it that meets 

every Recommended Dietary Allowance or Adequate Intake with a value in the food database 

except vitamins D and E, within upper limits, the sodium limit and macronutrient ranges, 

keeping the mix of foods within each food category and limiting each category to the 95th 

percentile of current intake. Eating less of the same cut cost in proportion, from $9.12 to $6.93 a 

day for women and from $11.69 to $8.89 for men at a 24% cut. An adequate diet at that cut cost 
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$7.77 and $9.84, a saving of 15% to 16% rather than 24%, and moved 66% to 72% of calories 

between food categories. Under these limits no adequate diet existed beyond cuts of 32% for 

women and 28% for men; with limits at the 99th percentile, one existed up to 47%, at $7.87 and 

$9.58 a day at a 35% cut, and choosing freely among foods within categories removed the limit. 

The cheapest adequate diets cost $4.54 to $7.59 a day, below the Thrifty Food Plan. Staying well 

nourished on these drugs takes a different diet more than a larger budget.

Keywords: GLP-1 receptor agonists; semaglutide; diet cost; linear programming; diet 

optimisation; nutrient adequacy; Thrifty Food Plan; NHANES

Social media summary: On GLP-1 drugs, eating a quarter less of the same food cuts the 

grocery bill by a quarter. Eating a quarter less and meeting nutrient needs cuts it by about a sixth.

1. Introduction

GLP-1 receptor agonists reduce what people eat. In laboratory studies, liraglutide reduced energy 

intake at an ad libitum lunch by about 16% (van Can et al., 2014), semaglutide 1.0 mg by 24% 

across a day of ad libitum meals (Blundell et al., 2017) and semaglutide 2.4 mg by 35% at a test 

lunch (Friedrichsen et al., 2021); with oral semaglutide 50 mg, the relative reduction at lunch 

was 39 percentage points greater than with placebo (Gabe et al., 2024). A joint advisory from 

four US medical and nutrition societies summarised these as “observed caloric reductions of 

16%–39%” and recommended managing diet quality to protect nutrient intake at lower energy 

(Mozaffarian et al., 2025). Guidance on nutrition with anti-obesity medications describes energy 

intakes of 1,200 to 1,500 kcal a day for women and 1,500 to 1,800 kcal for men as safe during 

weight reduction (Almandoz et al., 2024).
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Simulations show why diet quality matters. Prorating the usual intake of US adults with 

overweight or obesity by 20% to 50% sharply raises the share below the Estimated Average 

Requirement (Fulgoni et al., 2024), and a companion paper applied the reductions measured in 

GLP-1 trials to adults eligible for treatment in NHANES 2021–2023, finding that at a 35% cut 

most would fall short of zinc, folate, calcium and magnesium (Kalafatis, 2026). Neither asked 

what eating differently would cost.

Cost is a practical question. Grocery prices rose by about 31% between 2017–2018 and 2025, on 

my calculation from the food-at-home price index (US Department of Agriculture, Economic 

Research Service [USDA ERS], 2026a), and the benefits of the Supplemental Nutrition 

Assistance Program are set by the cost of the Thrifty Food Plan, USDA’s estimate of the cost of 

a healthy, practical diet on a limited budget (USDA Food and Nutrition Service [USDA FNS], 

2021). The least-cost diet problem is as old as linear programming (Stigler, 1945), and diet 

optimisation has been used to show how cost constraints change food choices (Darmon et al., 

2006), to translate recommendations into realistic diets close to what people already eat (Maillot 

et al., 2010), and to set the Thrifty Food Plan itself, which selects “a dietary pattern as close to 

current consumption patterns as possible” subject to cost and nutrient constraints (USDA FNS, 

2021, p. 18). In searches of Europe PMC (including preprints) and the web in October 2026, I 

found no study that used diet optimisation to estimate the cost or feasibility of a nutritionally 

adequate diet at the energy reductions measured in GLP-1 trials.

This paper asks three questions. What does the current diet of adults eligible for GLP-1 treatment 

cost, and how much does eating less of it save? What would a nutritionally adequate diet cost at 

the energy intakes measured in trials, if it stays as close as possible to what people now eat? And 
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how far can energy fall before an adequate diet requires eating outside the range of current 

habits?

2. Methods

2.1 Diet data and sample

I used the NHANES 2017–March 2020 pre-pandemic cycle, which recorded every food and 

beverage reported in two 24-hour recalls with its USDA food code and weight in grams 

(National Center for Health Statistics [NCHS], 2022a, 2022b). This cycle was used because its 

food codes match the latest public food prices (§2.2). The sample was the one defined in the 

companion paper: adults aged 20 or older, not pregnant, with a measured BMI of 30 or more, or 

27 or more with self-reported diabetes or hypertension, and two reliable recalls (Kalafatis, 2026). 

It comprised 3,448 adults (1,853 women and 1,595 men; mean age about 50), representing about 

117 million people with the two-day dietary weights.

Each person’s intake of each food was the mean of the two days. The current diet of each sex 

was the survey-weighted mean intake of every food, in grams a day, covering 3,833 food codes 

for women and 3,653 for men. Nutrient values came from the Food and Nutrient Database for 

Dietary Studies (FNDDS) 2017–2018, with FNDDS 2021–2023 used for the few codes not in it 

(USDA Agricultural Research Service [ARS], n.d.). Alcoholic beverages and plain tap and 

bottled water were excluded from all diets and costs.

2.2 Prices

Prices are the ERS Purchase to Plate National Average Prices (PP-NAP) for 2017–2018: the 

national average retail price per 100 edible grams of each food as eaten, built from retail scanner 
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data and linked to the same NHANES food codes (USDA ERS, 2023). Foods without a PP-NAP 

price, 3% of grams eaten, were given the median price of their food category. Prices were 

inflated to 2026 with the ERS food-at-home consumer price index: the annual changes from 

2017–2018 to 2025 give a factor of 1.312, and the ERS September 2026 forecast of a 2.4% rise 

in 2026 (forecast interval 1.8% to 3.0%) gives 1.343 (USDA ERS, 2026a, 2026b). PP-NAP 

prices are grocery prices; food eaten away from home is valued as if bought in a store.

For comparison, the USDA Thrifty Food Plan for June 2026 costs $58.50 a week for women and 

$73.50 for men aged 20–50, and $54.50 and $64.80 for ages 51–70, for individuals in four-

person families; the report adds 20% for one-person households (US Department of Agriculture, 

Food and Nutrition Administration [USDA FNA], 2026). For a person living alone that is $9.34 

to $10.03 a day for women and $11.11 to $12.60 for men, from ages 51–70 to 20–50, the range 

that spans this sample.

2.3 Food categories and limits

Following the Thrifty Food Plan, which optimises over food categories rather than single foods 

(USDA FNS, 2021), foods were grouped into their What We Eat in America (WWEIA) 

categories: 155 for women and 154 for men. Each category’s nutrient content and price per 100 g 

were the weighted averages of the foods eligible adults eat in it, so a category stands for the mix 

people buy, not its cheapest or most nutritious member. To keep diets within the range of real 

eating, each category was limited to the survey-weighted 95th percentile (P95) of individual 

intake among eligible adults of that sex, including people who did not eat it, or to its current 

amount if that was larger. For rarely eaten categories, 47 of 155 for women and 53 of 154 for 
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men, the P95 is zero, so they could shrink but not grow. A sensitivity analysis used the 99th 

percentile (P99).

Fixing the mix within categories is restrictive, because people can choose more nutritious foods 

within a category. A food-level variant therefore let the optimisation choose among all foods 

eligible adults already eat, keeping the category limits, either with each food limited to five times 

its current mean intake or with no limit on single foods.

2.4 Requirements

Adequate diets met the Recommended Dietary Allowance (RDA) or Adequate Intake (AI) for 

adults aged 31–50 for every nutrient with a requirement and a value in FNDDS: vitamins A, C, 

K, thiamin, riboflavin, niacin, B6, folate, B12 and choline; calcium, phosphorus, magnesium, 

iron, zinc, copper, selenium and potassium; linoleic and α-linolenic acid; and protein (National 

Academies of Sciences, Engineering, and Medicine [NASEM], 2019, Appendix J). Fibre was set 

at 14 g per 1,000 kcal, the basis of its AI (Institute of Medicine [IOM], 2005), rather than the 

absolute AI, which assumes usual energy intakes; the absolute AI is a sensitivity analysis. Diets 

stayed below the Tolerable Upper Intake Levels for preformed vitamin A, vitamin C, folic acid, 

calcium, phosphorus, iron, zinc, copper and selenium, and below the sodium Chronic Disease 

Risk Reduction Intake of 2,300 mg (NASEM, 2019). Protein, fat and carbohydrate were kept 

within the Acceptable Macronutrient Distribution Ranges, and linoleic and α-linolenic acid at 

least 5% and 0.6% of energy, the lower ends of their ranges (IOM, 2005); saturated fat was kept 

below 10% of energy (US Department of Agriculture & US Department of Health and Human 

Services, 2026).
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Vitamins D and E were analysed separately, because most US adults fall below their 

requirements for both even counting supplements (Fulgoni et al., 2011); their highest intakes 

achievable from food with every other requirement met are reported. Protein was set at 0.8 g/kg 

of reference body weight (reference weights of 70 kg for men and 57 kg for women; IOM, 

2005), with 1.2 g/kg as an alternative closer to the higher intakes suggested during anti-obesity 

medication, at least 60 to 75 g a day and up to 1.5 g/kg (Almandoz et al., 2024); the basis for 

weight in these targets is not settled in obesity, and the choice of reference weight is mine. 

Requirements for ages 51–70, including the lower iron RDA for women and the lower calcium 

upper limit, were a sensitivity analysis. Iodine, chromium, manganese, molybdenum, fluoride, 

chloride, biotin and pantothenic acid have no values in FNDDS and could not be included.

2.5 Scenarios and diets

Energy was set at the current diet’s energy and at cuts of 16%, 24%, 35% and 39%, the 

reductions measured in trials. Four diets were computed at each level.

• Eating less of the same: the current diet scaled down.

• Closest adequate diet: the diet meeting all requirements and category limits that 

minimises the sum of squared relative deviations of each category from the scaled current 

diet, solved as a quadratic programme. The sum of absolute relative deviations, used by 

Maillot et al. (2010), was a sensitivity analysis.

• Cheapest adequate diet: the same constraints, minimising cost.

• Least-cost diet from any foods: the classic diet problem, minimising cost over all priced 

FNDDS foods (excluding baby foods, formula, alcohol, water and nutrition supplements), 
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with each food limited to 150 g a day (300 g for beverages) and each food group to 400 g 

(600 g), as a floor.

Where no adequate diet existed within the limits, I found the diet with the smallest total shortfall, 

measured as the sum of each nutrient’s shortfall divided by its requirement, and among those the 

one closest to current eating; the shares of each requirement it met are reported. For each 

specification, the largest cut at which an adequate diet exists was found by bisection between 0% 

and 60%. The share of energy moved between categories, half the sum of absolute changes in 

each category’s calories divided by total calories, measures how far each diet departs from 

current eating.

2.6 Software, data and AI use

Analyses used Python 3.13 with pandas, NumPy, SciPy (HiGHS) and CVXPY (Clarabel); 

figures used matplotlib. The study was carried out with the assistance of Claude (Anthropic; 

model claude-opus-5-5) in October 2026, which retrieved data, wrote and ran the analysis code, 

searched the literature and drafted the text under the author’s direction. Independent AI agents 

checked every number against the result files and every citation against its source. The author 

reviewed the work and takes full responsibility for it.

3. Results

3.1 The current diet and eating less of it

The current diet of eligible adults provided 1,724 kcal a day for women and 2,227 kcal for men, 

excluding alcohol, and cost $9.12 and $11.69 a day at 2026 prices: below the one-person Thrifty 

Food Plan for women ($9.34 to $10.03) and within its range for men ($11.11 to $12.60) (Table 
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1). It fell short of the RDA or AI for vitamins A and C, choline, calcium, magnesium, potassium 

and fibre in both sexes, iron for women and vitamin K for men, supplied 3.9 to 4.5 µg of vitamin 

D and 8.0 to 9.2 mg of vitamin E against RDAs of 15, and exceeded the limits for sodium, total 

fat and saturated fat. Eating less of the same cut cost in proportion: at a 24% cut, to $6.93 for 

women and $8.89 for men, and at 35%, to $5.92 and $7.60 (Figure 1).

3.2 What an adequate diet costs

Even at current energy, the closest adequate diet required moving about half of all calories 

between food categories (46% for women and 52% for men), and cost $8.99 and $10.65, slightly 

less than the current diet. At the 24% cut measured for semaglutide 1.0 mg, an adequate diet cost 

$7.77 for women and $9.84 for men: 12% and 11% more than eating less of the same, and 15% 

and 16% less than the current diet, against the 24% saved by eating less of the same. It moved 

66% and 72% of calories. The largest increases were in eggs, nuts and seeds, legumes, reduced-

fat milk and breakfast cereals, with oatmeal for women and bananas and corn and tortilla chips, a 

source of linoleic acid, for men. The largest decreases were in soft drinks, pizza, chicken pieces, 

pasta dishes and cookies, with cakes and cheese for women and burgers and burritos for men 

(Figure 3).

Adequacy itself was cheap. The cheapest adequate diet within the same limits cost $4.54 to $5.15 

a day for women and $6.52 to $7.59 for men at cuts up to 24%, well below the Thrifty Food 

Plan, and the least-cost diet from any foods cost $1.65 to $2.43 (Table 1). That floor is built from 

12 to 18 foods, mostly reconstituted dry milk, dried legumes, millet and a powdered fruit drink, 

and is not a diet anyone eats.
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3.3 How far energy can fall

With the mix within categories fixed and each category limited to P95, an adequate diet 

(vitamins D and E aside) existed down to a 32% cut for women and a 28% cut for men (Figure 

2). At the 35% cut measured for semaglutide 2.4 mg none did: the best achievable diet met 91% 

of the magnesium requirement and 98% of the linoleic acid AI for women, and 90% and 88% for 

men, at $8.51 and $10.64 a day. The limit depended on how far diets could move. With P99 

limits, an adequate diet existed up to a 47% cut for both sexes, and at a 35% cut it cost $7.87 for 

women and $9.58 for men, savings of 14% and 18% against the 35% saved by eating less of the 

same. Letting the optimisation choose among foods within categories, each limited to five times 

its current intake, moved the limit to 38% and 37%; with no limit on single foods, adequate diets 

existed at every cut tested, up to 60%.

Vitamins D and E were harder. With them included, an adequate diet with fixed category mixes 

and P95 limits existed only at current energy for women (a cut of less than 1%) and up to a 9% 

cut for men; with P99 limits, up to 40% and 42%. With every other requirement met, food could 

supply at most 96% of the vitamin D RDA for women and 94% for men at a 24% cut within P95 

limits, and 87% and 92% of the vitamin E RDA; within P99 limits it could supply well over the 

RDA for both (Table 2).

3.4 Sensitivity

A protein floor of 1.2 g/kg of reference weight raised the cost of the adequate diet at a 24% cut 

by 87 cents a day for women and 97 cents for men (Table 2). Using absolute rather than squared 

deviations changed the cost at a 24% cut by less than 45 cents. The absolute fibre AI raised the 

cost for women at a 24% cut to $8.52 and left men 6% short of fibre, lowering the feasibility 
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limit with P95 limits to 30% for women and 20% for men. With requirements for ages 51–70, 

the cost at a 24% cut rose by 22 cents for women and changed little for men; at 35%, calcium 

joined magnesium in the shortfall for women. The cheapest diet choosing foods within categories 

cost $4.30 to $7.99 at 24% and 35% cuts. The price inflation factor’s forecast interval moves 

every cost by less than 0.6%.

4. Discussion

4.1 What the model shows

A quarter less food is a quarter less spending only if the remaining food is the same food. 

Meeting nutrient requirements at a 24% cut kept about two-thirds of that saving: the closest 

adequate diet cost 15% to 16% less than the current diet, not 24% less. At a 35% cut, with 

somewhat wider limits on what people eat, it saved 14% to 18% rather than 35%. Much of what 

appetite suppression saves at the checkout would be spent on more nutrient-dense food.

The constraint that binds is how much people change what they eat, not money. Every adequate 

diet in the main analysis required moving at least 45% of calories between food categories, and 

57% to 87% at the cuts measured in trials. Within the amounts most eligible adults eat now, 

adequacy ran out at cuts of about 30%, with magnesium and linoleic acid first to run short; 

allowing amounts eaten by the top 1% of adults, or a different choice of foods within categories, 

removed that limit. The foods that rose, eggs, nuts and seeds, legumes, milk and cereals, overlap 

with those the joint advisory asks clinicians to emphasise: “a diversity of nutrient-dense, 

minimally processed foods such as fruits, vegetables, whole grains, legumes, lean proteins, nuts, 

and seeds” (Mozaffarian et al., 2025, §5.3). Vitamins D and E were the hardest to meet within 
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habitual amounts; the advisory notes that supplements “can be proactively considered for at-risk 

nutrients” (Mozaffarian et al., 2025), and for these two they are the simpler route.

The Thrifty Food Plan is a useful yardstick. For a person living alone, every adequate and best-

achievable diet in Table 1 cost less than the plan, and the cheapest adequate diets cost about half 

of it. On these prices, a person on these drugs whose food budget is set by the plan would need to 

change what they buy, not spend more, to meet the requirements that can be met from food.

4.2 Limitations

The prices are 2017–2018 national averages inflated with a single food-at-home index; relative 

prices have changed since, and regional prices and package sizes differ. Grocery prices 

understate the cost of food eaten away from home. The current diet is the population mean, not 

any individual’s, and the closest adequate diet is a population pattern, not a meal plan. The main 

analysis keeps the mix of foods within each category and limits categories by percentiles that 

include non-eaters; the feasibility limit depends heavily on both, as the sensitivity analyses show, 

so the cut at which adequacy runs out is a property of these assumptions, not a fixed fact about 

food. Requirements for adults aged 31–50 were applied to a sample with a mean age of about 50; 

requirements also change as weight falls, and the protein target in obesity has no settled weight 

basis. Nutrients without FNDDS values could not be constrained. The analysis is a simulation of 

eligible adults, not a study of what GLP-1 users eat or spend, and the energy reductions come 

from short laboratory studies.

5. Conclusion

Eating less on GLP-1 drugs saves money in proportion only if the remaining food is the same 

food. A diet that meets nutrient requirements at the energy intakes measured in trials keeps about 
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two-thirds of the saving at a 24% cut, and requires moving most calories to different foods; at the 

deepest cuts it requires eating some foods in amounts few people now eat, or supplements. 

Prescribing appetite suppression is also prescribing a change of diet, and the change is larger 

than the cost.
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Tables

Table 1. Daily food cost per person (US$, 2026 prices) of diets for US adults eligible for GLP-1 

obesity treatment, at current energy intake and after the cuts measured in GLP-1 trials. NHANES 

2017–March 2020 food records priced with ERS national average prices for 2017–2018. 

Adequate diets meet the RDA or AI for adults aged 31–50 for every nutrient with a value in 

FNDDS except vitamins D and E (fibre scaled to energy), stay within upper limits, the sodium 

CDRR and the AMDRs, keep the observed mix of foods within each food category and limit 

each category to the 95th percentile (P95) of current individual intake (P99 in the wider-limits 

column). Protein ≥0.8 g/kg reference weight. For a one-person household, the USDA Thrifty 

Food Plan for June 2026 is $9.34 to $10.03 a day for women and $11.11 to $12.60 for men (ages 

51–70 to 20–50).

Sex and 
scenario

Energy, 
kcal/day

Eating less of 
the same

Closest 
adequate diet

Energy 
moved 

between 
categories, %

Closest 
adequate diet, 

P99 limits
Cheapest 

adequate diet

Least-cost 
diet from any 

foods

Women

Current 
energy

1,724 9.12 8.99 46 9.10 4.72 1.84

−16% 1,448 7.66 8.47 57 8.59 4.54 1.72

−24% 1,310 6.93 7.77 66 8.00 5.15 1.68

−35% 1,121 5.92 8.51† 
(magnesium 

91%; linoleic 
acid 98%)

86 7.87 none exists 1.65

−39% 1,052 5.56 8.28† 
(choline 

97%; calcium 
96%; 

magnesium 
88%; linoleic 

acid 86%)

87 7.94 none exists 1.65

Men

Current 
energy

2,227 11.69 10.65 52 10.17 6.58 2.43

−16% 1,871 9.82 10.17 59 9.84 6.52 2.28

−24% 1,693 8.89 9.84 72 9.88 7.59 2.21

−35% 1,448 7.60 10.64† 
(magnesium 

90%; linoleic 
acid 88%)

85 9.58 none exists 2.15
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Sex and 
scenario

Energy, 
kcal/day

Eating less of 
the same

Closest 
adequate diet

Energy 
moved 

between 
categories, %

Closest 
adequate diet, 

P99 limits
Cheapest 

adequate diet

Least-cost 
diet from any 

foods

−39% 1,359 7.13 10.20† 
(choline 

95%; 
magnesium 

84%; linoleic 
acid 83%)

87 9.24 none exists 2.16

†No fully adequate diet exists within the P95 limits; the figure is the cost of the diet with the 

smallest total shortfall that is closest to current eating, with the share of each requirement met in 

brackets.

Table 2. Sensitivity analyses at 24% and 35% cuts in energy intake: daily cost (US$) of the 

closest adequate diet, or the best achievable† where none exists; and the highest intake of 

vitamins D and E achievable from food with every other requirement met, as a percentage of the 

RDA.

Analysis Women, −24% Women, −35% Men, −24% Men, −35%

Main analysis 7.77 8.51† (magnesium 
91%; linoleic acid 98%)

9.84 10.64† (magnesium 
90%; linoleic acid 88%)

Protein ≥1.2 g/kg 
reference weight

8.64 9.19† (calcium 99.7%; 
magnesium 93%; 

linoleic acid 92%; 
protein 90%)

10.81 12.20† (magnesium 
89%; linoleic acid 82%; 

protein 98%)

Category limits at P99 8.00 7.87 9.88 9.58

Foods chosen freely 
within categories, each 
food ≤5× its current 
mean (cheapest diet)

4.30 5.90 5.69 7.99

Sum of absolute (not 
squared) relative 
deviations

7.36 none exists 9.95 none exists

Fibre at the absolute AI 
(25 g women, 38 g 
men)

8.52 8.86† (choline 98%; 
calcium 98%; 

magnesium 93%; 
linoleic acid 94%; fibre 

92%)

10.86† (fibre 94%) 10.93† (choline 98%; 
magnesium 90%; 

linoleic acid 88%; fibre 
74%)

Requirements for ages 
51–70

7.99 9.65† (calcium 90%; 
magnesium 95%)

9.81 10.60† (magnesium 
93%)

Vitamin D from food, 
highest % of RDA 
(P95; P99)

96%; 154% –; 124% 94%; 183% –; 137%

Vitamin E from food, 
highest % of RDA 
(P95; P99)

87%; 261% –; 215% 92%; 269% –; 233%

– Not computable because the other requirements cannot all be met within the P95 limits.

368

369

370

371

372

373

374

375



Figures

Figure 1. Daily food cost per person at 2026 prices for US adults eligible for GLP-1 obesity 

treatment, by cut in energy intake: the current diet scaled down; the closest adequate diet with 

category limits at the 95th percentile of current intake (dashed where no fully adequate diet 

exists and the best achievable diet is shown) and at the 99th percentile; the cheapest adequate 

diet; and the least-cost diet from any foods. *Adequate for every nutrient with a requirement and 

a value in FNDDS except vitamins D and E. The shaded band spans the reductions measured in 

GLP-1 trials.
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Figure 2. The largest cut in energy intake (tested up to 60%) at which a nutritionally adequate 

diet exists, by how far diets may move from current eating: the observed mix of foods within each 

category kept fixed, with categories limited to the 95th (main analysis) or 99th percentile of 

current intake; or foods chosen freely among those now eaten within categories, with each food 

limited to five times its current mean or not limited. Blue bars set vitamins D and E aside; 

orange bars include them. The shaded band spans the reductions measured in GLP-1 trials 

(16%–39%).
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Figure 3. The largest changes in food categories, in kcal per day, between eating less of the 

same and the closest adequate diet at a 24% cut in energy intake.
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