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Obesity and tweets—“McDonalds”:

10 15 20 25 30 35 40
0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5
x 10

−4
R

a
te

o
f

“
M

cD
o
n
a
ld

s”
o
cc

u
rr

en
ce

Obesity rate (%)

 

 
ρ = 0.298
p-value = 2.90 × 10−5
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Obesity and tweets—“Brunch”:
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Word ⇢ p-value h
avg

(wi)
me -0.393 3.26⇥ 10�15 6.58
love -0.389 6.51⇥ 10�15 8.42
my -0.354 1.97⇥ 10�12 6.16
like -0.346 6.04⇥ 10�12 7.22
hate -0.344 8.76⇥ 10�12 2.34
tired -0.343 1⇥ 10�11 3.34
sleep -0.341 1.27⇥ 10�11 7.16
stupid -0.328 8.55⇥ 10�11 2.68
bored -0.315 5.11⇥ 10�10 3.04
you -0.315 5.23⇥ 10�10 6.24
goodnight -0.305 1.77⇥ 10�9 6.58
bitch -0.295 6.51⇥ 10�9 3.14
all -0.289 1.33⇥ 10�8 6.22
lie -0.285 2.24⇥ 10�8 2.60
mom -0.284 2.42⇥ 10�8 7.64
wish -0.271 1.05⇥ 10�7 6.92
talk -0.267 1.74⇥ 10�7 6.06
she -0.265 2.01⇥ 10�7 6.18
know -0.262 2.78⇥ 10�7 6.10
ill -0.259 4.11⇥ 10�7 2.42
dont -0.258 4.54⇥ 10�7 3.70
well -0.256 5.3⇥ 10�7 6.68
don’t -0.255 5.8⇥ 10�7 3.70
give -0.255 5.84⇥ 10�7 6.54
friend -0.255 6.27⇥ 10�7 7.66

Table 2: Top 25 words with strongest negative Spear-
man correlation ⇢ to percentage of population with a
Bachelors degree or higher in 2011 (with stop words
removed).

we note remains contentious in the medical literature
(for example, supported in [21, 19], refuted in [5]).

Conversely, only 6 food-related words significantly
positively correlate with obesity with p-values less
than 0.05 (note again the asymmetry in the number of
words which positively and negatively correlate with
obesity). The fast food chain ‘mcdonalds’ correlates
most strongly, and the foods ‘wings’ and ‘ham’ both
appear. Unlike in the low-obesity word table, words
describing a desire for food - ‘eat’ and ‘hungry’ - as
well as the negative reaction of ‘heartburn’ to overeat-
ing, both appear on the list. In Appendix A we show
tables listing the food-related words which show the
least correlation with obesity, as well as the top 25
words (food-related or not) from the LabMT list that
correlate and anti-correlate with obesity.

The above analysis demonstrates that di↵erent
cities have unique characteristics. We now ask

Word ⇢ p-value h
avg

(wi)
cafe -0.509 6.07⇥ 10�14 6.78
sushi -0.487 9.93⇥ 10�13 5.40
brewery -0.469 8.67⇥ 10�12 N/A
restaurant -0.448 8.93⇥ 10�11 7.06
bar -0.435 3.59⇥ 10�10 5.82
banana -0.434 3.77⇥ 10�10 6.86
apple -0.408 5.22⇥ 10�9 7.44
fondue -0.403 8.34⇥ 10�9 N/A
wine -0.400 1.08⇥ 10�8 6.42
delicious -0.392 2.17⇥ 10�8 7.92
dinner -0.386 3.85⇥ 10�8 7.40
co↵ee -0.384 4.51⇥ 10�8 7.18
bakery -0.383 5.12⇥ 10�8 N/A
bean -0.378 7.88⇥ 10�8 5.80
espresso -0.377 8.47⇥ 10�8 N/A
cuisine -0.376 8.82⇥ 10�8 N/A
foods -0.374 1.07⇥ 10�7 7.26
tofu -0.372 1.27⇥ 10�7 N/A
brunch -0.368 1.79⇥ 10�7 6.32
veggie -0.364 2.46⇥ 10�7 N/A
organic -0.361 3.13⇥ 10�7 6.32
booze -0.360 3.34⇥ 10�7 N/A
grill -0.354 5.4⇥ 10�7 6.24
chocolate -0.351 6.77⇥ 10�7 7.86
#vegan -0.350 7.47⇥ 10�7 N/A

mcdonalds 0.246 6.18⇥ 10�4 5.98
eat 0.241 8.22⇥ 10�4 7.04
wings 0.222 2.13⇥ 10�3 6.52
hungry 0.210 3.65⇥ 10�3 3.38
heartburn 0.194 7.37⇥ 10�3 N/A
ham 0.177 1.45⇥ 10�2 5.66

Table 3: The top 25 food-related words only with
strongest negative correlation to obesity level (top),
and the 6 food-related words with positive correlation
to obesity level and p-value less than 0.05 (bottom).
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The Lexicocalorimeter: Gauging public health
through caloric input and output on social
media
Sharon E. Alajajian1,2,3,4*, Jake Ryland Williams1,2,3,4,5, Andrew J. Reagan1,2,3,4, Stephen
C. Alajajian6, Morgan R. Frank7, Lewis Mitchell8, Jacob Lahne9, Christopher
M. Danforth1,2,3,4, Peter Sheridan Dodds1,2,3,4*

1 Department of Mathematics and Statistics, University of Vermont, Burlington, Vermont 05401, United States
of America, 2 Vermont Center for Complex Systems, University of Vermont, Burlington, Vermont 05401,
United States of America, 3 Computational Story Lab, University of Vermont, Burlington, Vermont 05401,
United States of America, 4 Vermont Advanced Computing Core, University of Vermont, Burlington, Vermont
05401, United States of America, 5 School of Information, University of California Berkeley, 102 South Hall
#4600, Berkeley, CA 94720, United States of America, 6 Women, Infants and Children, East Boston,
Massachusetts 02128, United States of America, 7 Media Lab, Massachusetts Institute of Technology,
Cambridge, Massachusetts, 02139, United States of America, 8 School of Mathematical Sciences, North
Terrace Campus, The University of Adelaide, Adelaide, South Australia 5005, Australia, 9 Culinary Arts and
Food Science, Drexel University, 3141 Chestnut Street, Philadelphia, Pennsylvania 19104, United States of
America

* salajajian@asc.upenn.edu (SEA); peter.dodds@uvm.edu (PSD)

Abstract

We propose and develop a Lexicocalorimeter: an online, interactive instrument for measur-

ing the “caloric content” of social media and other large-scale texts. We do so by construct-

ing extensive yet improvable tables of food and activity related phrases, and respectively

assigning them with sourced estimates of caloric intake and expenditure. We show that for

Twitter, our naive measures of “caloric input”, “caloric output”, and the ratio of these mea-

sures are all strong correlates with health and well-being measures for the contiguous

United States. Our caloric balance measure in many cases outperforms both its constituent

quantities; is tunable to specific health and well-being measures such as diabetes rates; has

the capability of providing a real-time signal reflecting a population’s health; and has the

potential to be used alongside traditional survey data in the development of public policy and

collective self-awareness. Because our Lexicocalorimeter is a linear superposition of princi-

pled phrase scores, we also show we can move beyond correlations to explore what people

talk about in collective detail, and assist in the understanding and explanation of how popu-

lation-scale conditions vary, a capacity unavailable to black-box type methods.

Introduction

Online instruments designed to measure social, psychological, and physical well-being at a
population level are becoming essential for public policy purposes and public health monitor-
ing [1, 2]. These data-centric gauges both empower the general public with information to
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1. bacon+↑
2. chocolate candy+↓

3. onion-↑
4. donuts+↓

5. chicken-↓
6. apples-↑

7. butter+↑
8. banana-↑

9. noodles-↓
10. cookie dough+↑

11. cake+↓
12. coconut oil+↑
13. cookies+↑

14. broccoli-↑
15. crab-↓
16. peanut butter+↑
17. beef-↓
18. shrimp-↓

19. beet-↑
20. cucumber-↑

21. strawberries-↓
22. walnuts+↑

23. chicken salad-↑
24. mashed potatoes-↑

25. pineapple-↓
26. olive oil+↓

27. catfish-↓
28. grits-↓

29. lettuce-↑
30. girl scout cookie+↑
31. grapes-↓

32. swiss chard-↑
33. roasted red pepper-↑

34. mushrooms-↑
35. spaghetti squash-↑

36. green pepper-↑
37. tortilla-↑

38. baked potato-↓
39. fried eggs-↑

40. tomato-↑
41. cake with frosting+↑

42. oysters-↑
43. sunflower seeds+↓

44. tangerines-↑
45. peanuts+↓

46. almond joy+↑
47. sweet potato-↑

48. pudding-↑
49. cheese+↑
50. pita chips+↑

51. salmon-↑
52. goat cheese+↑

53. yogurt-↑
54. cheddar cheese+↑

55. celery-↑
56. popcorn+↑

57. fortune cookie+↓
58. turkey-↓

59. peaches-↑
60. lobster-↓
61. king crab-↓
62. pastry+↑

63. tuna-↑
64. potato chips+↓

65. asparagus-↓
66. collards-↓
67. pasta-↓

68. hard candy+↓
69. scallops-↑

70. popeyes chicken+↓
71. avocado-↑

72. carrot-↑
73. applesauce-↑

74. pear-↑
75. mayonnaise+↓

76. oatmeal-↓
77. kale-↑

78. candy bar+↑
79. ribs-↑

80. mac and cheese-↓
81. watermelon-↓

∑+↑
∑-↓

∑

∑+↓
∑-↑
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Why Vermont consumes more calories on average:
Average US calories = 267.92
Vermont calories = 268.66 (Rank 29 out of 49)

1. skiing+↑
2. running+↑

3. snowboarding+↑
4. hiking+↑

5. dancing+↓
6. sledding+↑
7. eating-↓

8. watching tv or movie-↓
9. cooking+↓

10. cleaning+↓
11. using treadmill+↓

12. walking+↑
13. biking+↑
14. picking fruit+↑
15. rock climbing+↑
16. getting my hair done-↓
17. getting my nails done-↓

18. doing laundry+↓
19. talking on phone-↓

20. writing-↑
21. playing basketball+↓

22. shoveling+↑
23. playing football+↓

24. boxing+↓
25. square dancing+↑
26. ballet dancing+↑
27. jumping jacks+↑
28. cleaning or washing a vehicle+↑
29. laying down-↓
30. ice skating+↑
31. climbing stairs+↑
32. mountain biking+↑
33. roller skating+↑
34. paddleboarding+↑
35. jazzercise+↑

36. mowing grass+↓
37. attending church-↓

38. playing video or computer games-↑
39. boating-↑

40. fishing+↑
41. weight lifting+↓

42. reading-↓
43. doing my hair+↓

44. doing pushups+↓
45. playing dodgeball+↑
46. watching tv or movies laying down-↓
47. vacuuming+↑
48. doing power yoga+↑

49. pole dancing+↓
50. wrapping presents-↑

51. walking a pet+↑
52. hunting+↑

53. elliptical+↓
54. raking+↑

55. walking leisurely-↑
56. showering-↓

57. ultimate frisbee+↓
58. fly fishing+↑
59. bass fishing+↑
60. snowmobiling+↑
61. doing yoga+↑

62. skateboarding+↓
63. rowing+↑
64. packing+↑
65. mini golfing+↑

66. golfing+↓
67. doing situps+↓

68. walking briskly+↓
69. kayaking+↓

70. line dancing+↓
71. using stair master+↓

72. playing games-↑
73. doing yardwork+↓

74. running stairs+↓
75. doing my makeup+↑

76. jet skiing+↓
77. walking quickly+↓

78. playing frisbee+↑
79. crocheting-↑

80. bowling+↓
81. attending a family reunion-↑

∑+↑
∑-↓

∑

∑+↓
∑-↑
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16. Nevada
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23. New Mexico
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28. Illinois
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30. Virginia

31. Connecticut

32. Pennsylvania

33. Tennessee
34. Indiana
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36. Texas

37. South Carolina

38. North Carolina
39. Maryland
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Balance

Mississippi, 49
Louisiana, 48
Alabama, 47
Arkansas, 46
West Virginia, 45
Delaware, 44
Michigan, 43
Kentucky, 42
Ohio, 41
Georgia, 40
Maryland, 39
North Carolina, 38
South Carolina, 37
Texas, 36
New Jersey, 35
Indiana, 34
Tennessee, 33
Pennsylvania, 32
Connecticut, 31
Virginia, 30

Kansas, 29
Illinois, 28

Oklahoma, 27
North Dakota, 26
South Dakota, 25

Missouri, 24
New Mexico, 23

Rhode Island, 22
Iowa, 21

Massachusetts, 20
District of Columbia, 19

Florida, 18
Idaho, 17

Nevada, 16
Nebraska, 15

Arizona, 14
Wisconsin, 13

Washington, 12
California, 11
New York, 10

Montana, 9
New Hampshire, 8

Oregon, 7
Minnesota, 6

Maine, 5
Utah, 4

Vermont, 3
Wyoming, 2
Colorado, 1

−0.12 0.13Food

MS, 16
LA, 14
AL, 11
AR, 13
WV, 2

DE, 33
MI, 15
KY, 6

OH, 4
GA, 35
MD, 43

NC, 20
SC, 23

TX, 12
NJ, 19

IN, 8
TN, 29

PA, 22
CT, 25
VA, 32

KS, 10
IL, 34

OK, 9
ND, 3
SD, 1

MO, 40
NM, 18

RI, 31
IA, 7

MA, 38
DC, 46
FL, 41
ID, 27
NV, 42

NE, 17
AZ, 39
WI, 45
WA, 30
CA, 28
NY, 37

MT, 5
NH, 47
OR, 36
MN, 44
ME, 49
UT, 24

VT, 21
WY, 26
CO, 48

−15 17 Activity

MS, 49
LA, 48
AL, 44
AR, 46
WV, 41
DE, 47
MI, 42
KY, 37
OH, 32
GA, 43
MD, 45
NC, 39
SC, 40
TX, 35
NJ, 36

IN, 27
TN, 38
PA, 34
CT, 33
VA, 30

KS, 22
IL, 31

OK, 20
ND, 16

SD, 7
MO, 28

NM, 17
RI, 23

IA, 9
MA, 24

DC, 29
FL, 26
ID, 19

NV, 25
NE, 12
AZ, 18
WI, 21

WA, 13
CA, 10
NY, 11
MT, 5

NH, 15
OR, 6
MN, 8

ME, 14
UT, 4
VT, 3

WY, 1
CO, 2

−15 30

Deviations from national averages
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The Lexicocalorimeter:

Balance

ME, 5
CO, 1
NH, 8

DC, 19
WI, 13
MN, 6

MD, 39
NV, 16
FL, 18

MO, 24
AZ, 14
MA, 20
NY, 10
OR, 7

GA, 40
IL, 28

DE, 44
VA, 30

RI, 22
WA, 12

TN, 33
CA, 11
ID, 17
WY, 2

CT, 31
UT, 4

SC, 37
PA, 32

VT, 3
NC, 38
NJ, 35

NM, 23
NE, 15

MS, 49
MI, 43
LA, 48
AR, 46
TX, 36
AL, 47

KS, 29
OK, 27

IN, 34
IA, 21

KY, 42
MT, 9

OH, 41
ND, 26

WV, 45
SD, 25

−0.12 0.13Food

Maine, 49
Colorado, 48
New Hampshire, 47
District of Columbia, 46
Wisconsin, 45
Minnesota, 44
Maryland, 43
Nevada, 42
Florida, 41
Missouri, 40
Arizona, 39
Massachusetts, 38
New York, 37
Oregon, 36
Georgia, 35
Illinois, 34
Delaware, 33
Virginia, 32
Rhode Island, 31
Washington, 30
Tennessee, 29
California, 28
Idaho, 27
Wyoming, 26
Connecticut, 25
Utah, 24
South Carolina, 23

Pennsylvania, 22
Vermont, 21

North Carolina, 20
New Jersey, 19
New Mexico, 18

Nebraska, 17
Mississippi, 16

Michigan, 15
Louisiana, 14
Arkansas, 13

Texas, 12
Alabama, 11

Kansas, 10
Oklahoma, 9

Indiana, 8
Iowa, 7

Kentucky, 6
Montana, 5

Ohio, 4
North Dakota, 3
West Virginia, 2
South Dakota, 1

−15 17 Activity

ME, 14
CO, 2

NH, 15
DC, 29

WI, 21
MN, 8

MD, 45
NV, 25
FL, 26

MO, 28
AZ, 18
MA, 24
NY, 11
OR, 6

GA, 43
IL, 31
DE, 47
VA, 30

RI, 23
WA, 13

TN, 38
CA, 10
ID, 19
WY, 1

CT, 33
UT, 4

SC, 40
PA, 34

VT, 3
NC, 39
NJ, 36

NM, 17
NE, 12

MS, 49
MI, 42
LA, 48
AR, 46
TX, 35
AL, 44

KS, 22
OK, 20
IN, 27

IA, 9
KY, 37

MT, 5
OH, 32

ND, 16
WV, 41

SD, 7

−15 30

Deviations from national averages
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The Lexicocalorimeter:

Balance

MS, 49
LA, 48
DE, 44
AR, 46
MD, 39
AL, 47
GA, 40
MI, 43
WV, 45
SC, 37
NC, 38
TN, 33
KY, 42
NJ, 35
TX, 36
PA, 32
CT, 31
OH, 41

IL, 28
VA, 30

DC, 19
MO, 24

IN, 34
FL, 18
NV, 16
MA, 20
RI, 22

KS, 29
WI, 13
OK, 27
ID, 17

AZ, 14
NM, 23
ND, 26
NH, 8
ME, 5

WA, 12
NE, 15
NY, 10
CA, 11
IA, 21
MN, 6

SD, 25
OR, 7
MT, 9
UT, 4
VT, 3

CO, 1
WY, 2

−0.12 0.13Food

MS, 16
LA, 14

DE, 33
AR, 13

MD, 43
AL, 11

GA, 35
MI, 15
WV, 2

SC, 23
NC, 20

TN, 29
KY, 6

NJ, 19
TX, 12
PA, 22

CT, 25
OH, 4

IL, 34
VA, 32
DC, 46
MO, 40

IN, 8
FL, 41
NV, 42
MA, 38
RI, 31

KS, 10
WI, 45

OK, 9
ID, 27
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NM, 18
ND, 3

NH, 47
ME, 49
WA, 30

NE, 17
NY, 37
CA, 28

IA, 7
MN, 44

SD, 1
OR, 36

MT, 5
UT, 24

VT, 21
CO, 48
WY, 26

−15 17 Activity

Mississippi, 49
Louisiana, 48
Delaware, 47
Arkansas, 46
Maryland, 45
Alabama, 44
Georgia, 43
Michigan, 42
West Virginia, 41
South Carolina, 40
North Carolina, 39
Tennessee, 38
Kentucky, 37
New Jersey, 36
Texas, 35
Pennsylvania, 34
Connecticut, 33
Ohio, 32
Illinois, 31
Virginia, 30
District of Columbia, 29
Missouri, 28

Indiana, 27
Florida, 26

Nevada, 25
Massachusetts, 24

Rhode Island, 23
Kansas, 22

Wisconsin, 21
Oklahoma, 20

Idaho, 19
Arizona, 18

New Mexico, 17
North Dakota, 16

New Hampshire, 15
Maine, 14

Washington, 13
Nebraska, 12
New York, 11
California, 10

Iowa, 9
Minnesota, 8

South Dakota, 7
Oregon, 6

Montana, 5
Utah, 4

Vermont, 3
Colorado, 2
Wyoming, 1

−15 30

Deviations from national averages
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The Lexicocalorimeter:
A. Colorado—food: B. Mississippi—food:

1. noodles-↑
2. chocolate candy+↓

3. bacon+↑
4. cake+↓

5. cookies+↓
6. chicken-↓
7. olive oil+↑

8. pasta-↑
9. shrimp-↓

10. apples-↑
11. cucumber-↑

12. egg-↑
13. crab-↓

14. tomato-↑
15. ice cream-↓

16. peaches-↑
17. turkey-↑

18. pineapple-↓
19. onion-↑

20. cabbage-↑
21. pear-↑

22. donuts+↓
23. almonds+↑
24. pistachios+↑

25. cheese+↓
26. grapes-↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado consumes less calories on average:
Average US calories = 267.25

Colorado calories = 256.58 (Rank 2 out of 49)

Per food phrase caloric shift

F
o
o
d
 r

a
n
k

1. cake+↑
2. cookies+↑

3. shrimp-↑
4. pineapple-↑

5. pasta-↓
6. banana-↓

7. catfish-↑
8. mashed potatoes-↑

9. grits-↑
10. chicken-↑

11. sausage+↑
12. crab-↓

13. olive oil+↓
14. peaches-↑
15. bacon+↓

16. apples-↓
17. cabbage-↑

18. mango-↓
19. sweet potato-↑

20. onion-↓
21. mayonnaise+↑

22. banana pudding-↑
23. pear-↑

24. turkey-↓
25. ice cream-↑

26. broccoli-↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-1 0 1

Why Mississippi consumes more calories on average:
Average US calories = 267.25

Mississippi calories = 271.37 (Rank 34 out of 49)

Per food phrase caloric shift

F
o
o
d
 r

a
n
k

C. Colorado—activity: D. Mississippi—activity:

1. running+↑
2. skiing+↑

3. hiking+↑
4. snowboarding+↑
5. biking+↑
6. eating-↓
7. mountain biking+↑
8. laying down-↓
9. white water rafting+↑
10. rock climbing+↑
11. watching tv/movies-↓
12. talking on phone-↓
13. sledding+↑
14. ice skating+↑

15. reading-↑
16. playing video games-↓
17. walking+↑
18. showering-↓
19. jazzercise+↑
20. using treadmill+↑
21. scuba diving+↑
22. getting my hair done-↓
23. bowling+↑
24. mountain climbing+↑

25. cooking+↓
26. writing-↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado expends more calories on average:
Average US caloric expenditure = 176.60

Colorado caloric expenditure = 203.48 (Rank 2 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k

1. running+↓
2. dancing+↓

3. eating-↑
4. cooking+↑
5. watching tv/movies-↓

6. laying down-↑
7. walking+↓

8. biking+↓
9. ice skating+↓

10. using treadmill+↓
11. swimming+↓

12. hiking+↓
13. attending church-↑
14. talking on phone-↑

15. sitting-↑
16. getting my hair done-↑

17. boxing+↓
18. bowling+↓

19. playing football+↑
20. golfing+↓

21. sledding+↓
22. getting my nails done-↓
23. cleaning+↑

24. skiing+↓
25. snowboarding+↓

26. reading-↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-4-2 0 2 4

Why Mississippi expends fewer calories on average:
Average US caloric expenditure = 176.60

Mississippi caloric expenditure = 161.26 (Rank 49 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k
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The Lexicocalorimeter:
Four views of food phrase shifts for Colorado

A. High calorie foods mentioned more: B. Low calorie foods mentioned less:

3. bacon+↑
7. olive oil+↑
23. almonds+↑
24. pistachios+↑
34. girl scout cookie+↑
47. candy bar+↑
52. hard candy+↑
70. walnuts+↑
71. onion rings+↑
72. coffee cake+↑
77. cheeseburger+↑
91. parmesan cheese+↑
94. falafel+↑
97. italian sausage+↑
98. popeyes chicken+↑
100. oatmeal raisin cookie+↑
103. glazed donut+↑
105. cookie dough+↑
110. beef jerky+↑
115. banana chips+↑
119. cream cheese+↑
131. rice cakes+↑
132. peanut brittle+↑
135. kentucky fried chicken+↑
136. kettle corn+↑
141. white cheddar popcorn+↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado consumes less calories on average:
Average US calories = 267.25

Colorado calories = 256.58 (Rank 2 out of 49)

Per food phrase caloric shift

F
oo

d
 r

an
k

6. chicken-↓
9. shrimp-↓
13. crab-↓
15. ice cream-↓
18. pineapple-↓
28. mango-↓
31. catfish-↓
32. corn-↓
33. oranges-↓
37. applesauce-↓
40. broccoli-↓
44. oatmeal-↓
45. banana pudding-↓
46. mac and cheese-↓
48. strawberries-↓
50. sweet potato-↓
51. chicken salad-↓
57. grits-↓
58. collards-↓
60. beef-↓
65. macaroni-↓
82. raspberry-↓
83. salmon-↓
84. clam-↓
93. chicken breast-↓
96. lobster-↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado consumes less calories on average:
Average US calories = 267.25

Colorado calories = 256.58 (Rank 2 out of 49)

Per food phrase caloric shift

F
oo

d
 r

an
k

C. High calorie foods mentioned less: D. Low calorie foods mentioned more:

2. chocolate candy+↓
4. cake+↓

5. cookies+↓
22. donuts+↓
25. cheese+↓
27. butter+↓

29. cake with frosting+↓
35. peanut butter+↓

38. mayonnaise+↓
39. popcorn+↓
53. crackers+↓

61. potato chips+↓
63. pecans+↓

64. coconut oil+↓
68. corn chips+↓

69. chocolate cake+↓
87. bacon fat+↓
88. cashews+↓

89. cheese puffs+↓
90. apple jacks+↓

92. sunflower seeds+↓
116. peanuts+↓

120. pita chips+↓
139. cheese stick+↓

145. crunchy peanut butter+↓
149. fried chicken+↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado consumes less calories on average:
Average US calories = 267.25

Colorado calories = 256.58 (Rank 2 out of 49)

Per food phrase caloric shift

F
oo

d
 r

a
n
k

1. noodles-↑
8. pasta-↑

10. apples-↑
11. cucumber-↑

12. egg-↑
14. tomato-↑
16. peaches-↑
17. turkey-↑
19. onion-↑

20. cabbage-↑
21. pear-↑

26. grapes-↑
30. asparagus-↑

36. carrot-↑
41. greek yogurt-↑
42. green pepper-↑

43. spinach-↑
49. frozen yogurt-↑

54. brussels sprouts-↑
55. celery-↑

56. spaghetti-↑
59. kale-↑

62. flounder-↑
66. eggnog-↑

67. green beans-↑
73. mussels-↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado consumes less calories on average:
Average US calories = 267.25

Colorado calories = 256.58 (Rank 2 out of 49)

Per food phrase caloric shift

F
oo

d
 r

a
n
k
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The Lexicocalorimeter:
Four views of food phrase shifts for Mississippi

A. High calorie foods mentioned more: B. Low calorie foods mentioned less:

1. cake+↑
2. cookies+↑

11. sausage+↑
21. mayonnaise+↑
27. chocolate candy+↑

36. pecan pie+↑
46. peanuts+↑
47. apple jacks+↑
55. cake with frosting+↑
56. crackers+↑
61. mixed nuts+↑
71. cheese puffs+↑
85. cheese stick+↑
104. pecans+↑
106. corn flakes+↑
114. chicken tenders+↑
120. cheese grits+↑
123. turkey bacon+↑
127. fried chicken+↑
128. butter+↑
130. popeyes chicken+↑
134. cheddar cheese+↑
135. little debbie cakes+↑
141. corn chips+↑
145. sausage biscuit+↑
150. onion-flavored potat…+↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-1 0 1

Why Mississippi consumes more calories on average:
Average US calories = 267.25

Mississippi calories = 271.37 (Rank 34 out of 49)

Per food phrase caloric shift

F
o
od

 r
a
n
k

5. pasta-↓
6. banana-↓
12. crab-↓
16. apples-↓
18. mango-↓
20. onion-↓
24. turkey-↓
26. broccoli-↓

30. spinach-↓
32. cucumber-↓
33. carrot-↓
37. lobster-↓
38. tomato-↓
41. corn-↓
42. eggnog-↓
44. frozen yogurt-↓
45. avocado-↓
48. brussels sprouts-↓
49. blueberry-↓
51. oranges-↓
53. raspberry-↓
58. celery-↓
59. tofu-↓
60. salmon-↓
63. oatmeal-↓
65. beet-↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-1 0 1

Why Mississippi consumes more calories on average:
Average US calories = 267.25

Mississippi calories = 271.37 (Rank 34 out of 49)

Per food phrase caloric shift

F
o
od

 r
a
n
k

C. High calorie foods mentioned less: D. Low calorie foods mentioned more:

13. olive oil+↓
15. bacon+↓
28. donuts+↓

34. girl scout cookie+↓
43. cookie dough+↓

52. pastry+↓
54. popcorn+↓

62. candy bar+↓
72. hard candy+↓

81. peanut butter+↓
84. onion rings+↓
88. pistachios+↓
92. cheesecake+↓

95. cream cheese+↓
96. breadsticks+↓

97. potato chips+↓
100. cheese+↓

103. sugar cookie+↓
105. shortcake+↓
107. bacon fat+↓

117. goat cheese+↓
122. cheeseburger+↓

125. pumpkin seeds+↓
131. pretzels+↓

133. almond butter+↓
136. blue cheese+↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-1 0 1

Why Mississippi consumes more calories on average:
Average US calories = 267.25

Mississippi calories = 271.37 (Rank 34 out of 49)

Per food phrase caloric shift

F
o
od

 r
an

k

3. shrimp-↑
4. pineapple-↑

7. catfish-↑
8. mashed potatoes-↑

9. grits-↑
10. chicken-↑
14. peaches-↑
17. cabbage-↑

19. sweet potato-↑
22. banana pudding-↑

23. pear-↑
25. ice cream-↑
29. king crab-↑
31. spaghetti-↑

35. green beans-↑
39. pork chop-↑

40. okra-↑
50. green tomatoes-↑

57. snapper-↑
64. fried rice-↑

67. chicken salad-↑
69. tuna-↑

70. strawberries-↑
73. candied yams-↑

76. collards-↑
82. creamed corn-↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-1 0 1

Why Mississippi consumes more calories on average:
Average US calories = 267.25

Mississippi calories = 271.37 (Rank 34 out of 49)

Per food phrase caloric shift

F
o
od

 r
an

k
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The Lexicocalorimeter:
Four views of activity phrase shifts for Colorado

A. High calorie activities mentioned more: B. Low calorie activities mentioned less:

1. running+↑
2. skiing+↑

3. hiking+↑
4. snowboarding+↑
5. biking+↑
7. mountain biking+↑
9. white water rafting+↑
10. rock climbing+↑
13. sledding+↑
14. ice skating+↑
17. walking+↑
19. jazzercise+↑
20. using treadmill+↑
21. scuba diving+↑
23. bowling+↑
24. mountain climbing+↑
27. golfing+↑
29. doing yoga+↑
31. swimming+↑
32. doing the cooking da…+↑
35. backpacking+↑
37. rafting+↑
38. line dancing+↑
45. ultimate frisbee+↑
47. jogging+↑
48. boxing+↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado expends more calories on average:
Average US caloric expenditure = 176.60

Colorado caloric expenditure = 203.48 (Rank 2 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k

6. eating-↓
8. laying down-↓
11. watching tv/movies-↓
12. talking on phone-↓
16. playing video games-↓
18. showering-↓
22. getting my hair done-↓
30. getting my nails done-↓
34. attending church-↓
40. boating-↓
50. typing-↓
68. watching tv or movie…-↓
77. wrapping presents-↓
88. washing dishes-↓
106. walking leisurely-↓
133. getting my hair and…-↓
140. taking medicine-↓
145. sitting and listening-↓
147. sitting on a toilet-↓
151. watching child-↓
153. brushing my teeth-↓
160. parasailing-↓
162. bird watching-↓
164. ironing-↓
168. playing games-↓
186. pumping gas-↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado expends more calories on average:
Average US caloric expenditure = 176.60

Colorado caloric expenditure = 203.48 (Rank 2 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k

C. High calorie activities mentioned less: D. Low calorie activities mentioned more:

25. cooking+↓
28. playing basketball+↓

33. pole dancing+↓
39. cleaning+↓

41. playing football+↓
42. playing dodgeball+↓

43. jumping jacks+↓
44. doing pushups+↓
51. doing my hair+↓

52. walking quickly+↓
53. hunting+↓

57. mowing grass+↓
61. aerobics+↓

65. kayaking+↓
67. table dancing+↓
69. picking fruit+↓

73. cleaning vehicles+↓
79. drag racing+↓

83. walking briskly+↓
87. getting dressed+↓
95. praise dancing+↓
96. running uphill+↓
97. square dancing+↓

98. canoeing+↓
100. paddleboarding+↓

101. doing bikram yoga+↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado expends more calories on average:
Average US caloric expenditure = 176.60

Colorado caloric expenditure = 203.48 (Rank 2 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k

15. reading-↑
26. writing-↑
36. sitting-↑

46. knitting-↑
89. online shopping-↑

109. crocheting-↑
111. snuggling or petting…-↑

114. arts and crafts-↑
125. standing-↑

138. meditating-↑
152. attending a family r…-↑

155. finger painting-↑
166. drawing-↑

183. watching sports in p…-↑
194. shaving-↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-5 0 5

Why Colorado expends more calories on average:
Average US caloric expenditure = 176.60

Colorado caloric expenditure = 203.48 (Rank 2 out of 49)

Per activity phrase caloric expenditure shift

A
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The Lexicocalorimeter:
Four views of activity phrase shifts for Mississippi

A. High calorie activities mentioned more: B. Low calorie activities mentioned less:

4. cooking+↑
19. playing football+↑
23. cleaning+↑
31. weight lifting+↑
35. fishing+↑
42. doing pushups+↑
43. hunting+↑
49. doing situps+↑
60. doing the cooking da…+↑
67. mopping+↑
75. playing dodgeball+↑
77. doing my hair+↑
78. table dancing+↑
79. moving furniture+↑
84. cleaning yard+↑
89. power lifting+↑
92. doing the safety dance+↑
93. jumping jacks+↑
94. body building+↑
97. getting dressed+↑
105. doing the chicken da…+↑
109. playing disc golf+↑
112. bass fishing+↑
116. doing laundry+↑
124. square dancing+↑
128. praise dancing+↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-4-2 0 2 4

Why Mississippi expends fewer calories on average:
Average US caloric expenditure = 176.60

Mississippi caloric expenditure = 161.26 (Rank 49 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k

5. watching tv/movies-↓
22. getting my nails done-↓
26. reading-↓
27. writing-↓
33. boating-↓
38. standing-↓
41. typing-↓
53. playing video games-↓
59. wrapping presents-↓
65. knitting-↓
69. meditating-↓
71. watching child-↓
106. walking leisurely-↓
107. shaving-↓
125. snuggling or petting…-↓
129. crocheting-↓
130. drawing-↓
140. playing guitar-↓
153. parasailing-↓
157. bird watching-↓
165. arts and crafts-↓
171. sitting on a toilet-↓
200. watching sports in p…-↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-4-2 0 2 4

Why Mississippi expends fewer calories on average:
Average US caloric expenditure = 176.60

Mississippi caloric expenditure = 161.26 (Rank 49 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

a
n
k

C. High calorie activities mentioned less: D. Low calorie activities mentioned more:

1. running+↓
2. dancing+↓
7. walking+↓

8. biking+↓
9. ice skating+↓

10. using treadmill+↓
11. swimming+↓

12. hiking+↓
17. boxing+↓

18. bowling+↓
20. golfing+↓

21. sledding+↓
24. skiing+↓

25. snowboarding+↓
28. mountain biking+↓

29. jogging+↓
32. shopping+↓

34. mowing grass+↓
36. rock climbing+↓
37. roller skating+↓

39. doing yoga+↓
40. shoveling+↓

44. playing basketball+↓
45. pole dancing+↓

46. ultimate frisbee+↓
48. walking a pet+↓

∑+↑
∑-↓

∑

∑+↓
∑-↑

-4-2 0 2 4

Why Mississippi expends fewer calories on average:
Average US caloric expenditure = 176.60

Mississippi caloric expenditure = 161.26 (Rank 49 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k

3. eating-↑
6. laying down-↑

13. attending church-↑
14. talking on phone-↑

15. sitting-↑
16. getting my hair done-↑

30. showering-↑
47. watching tv or movie…-↑

56. washing dishes-↑
74. playing video games-↑

99. playing games-↑
110. sitting and listening-↑

137. ironing-↑
176. attending a family r…-↑

∑+↑
∑-↓

∑

∑+↓
∑-↑

-4-2 0 2 4

Why Mississippi expends fewer calories on average:
Average US caloric expenditure = 176.60

Mississippi caloric expenditure = 161.26 (Rank 49 out of 49)

Per activity phrase caloric expenditure shift

A
ct

iv
it
y
 r

an
k
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The Lexicocalorimeter:
12

Health and/or well-being quantity
⇢̂s for

Crat
q-val

⇢̂s for

Cin
q-val

⇢̂s for

Cout
q-val

1. % no physical activity in past 30 days [24] -0.78 2.73⇥ 10�09 0.58 5.67⇥ 10�05 -0.66 1.51⇥ 10�06

2. % have been physically active in past 30 days [24] 0.78 2.73⇥ 10�09 -0.57 6.53⇥ 10�05 0.67 1.24⇥ 10�06

3. % high blood pressure [24] -0.77 2.73⇥ 10�09 0.32 4.05⇥ 10�02 -0.78 2.73⇥ 10�09

4. Adult diabetes rate [25] -0.76 5.44⇥ 10�09 0.29 6.09⇥ 10�02 -0.77 2.73⇥ 10�09

5. CNBC quality of life ranking [26] -0.76 6.75⇥ 10�09 0.28 7.34⇥ 10�02 -0.77 3.60⇥ 10�09

6. % adult overweight/obesity [27] -0.73 3.16⇥ 10�08 0.55 1.41⇥ 10�04 -0.59 3.07⇥ 10�05

7. Heart disease death rate [27] -0.73 2.50⇥ 10�08 0.34 2.80⇥ 10�02 -0.73 2.30⇥ 10�08

8. % adult obesity [25] -0.72 4.30⇥ 10�08 0.53 2.26⇥ 10�04 -0.59 2.96⇥ 10�05

9. Gallup Wellbeing score [4] 0.72 4.69⇥ 10�08 -0.31 4.43⇥ 10�02 0.73 3.99⇥ 10�08

10. America’s Health Rankings, overall [24] -0.72 4.10⇥ 10�07 0.43 4.74⇥ 10�03 -0.67 2.77⇥ 10�06

11. Life expectancy at birth [27] 0.68 5.81⇥ 10�07 -0.4 6.91⇥ 10�03 0.65 2.64⇥ 10�06

12. % who eat fruit less than once a day [28] -0.67 1.20⇥ 10�06 0.61 1.39⇥ 10�05 -0.51 5.35⇥ 10�04

13. % child overweight/obesity [27] -0.64 3.53⇥ 10�06 0.27 7.55⇥ 10�02 -0.64 3.20⇥ 10�06

14. % who eat vegetables less than once a day [28] -0.61 1.39⇥ 10�05 0.51 5.33⇥ 10�04 -0.46 1.57⇥ 10�03

15. Median daily intake of fruits [28] 0.6 1.98⇥ 10�05 -0.62 8.33⇥ 10�06 0.41 5.37⇥ 10�03

16. Smoking rate [27] -0.59 2.96⇥ 10�05 0.51 5.26⇥ 10�04 -0.48 1.08⇥ 10�03

17. Median household income [27] 0.51 5.55⇥ 10�04 -0.53 3.27⇥ 10�04 0.4 8.38⇥ 10�03

18. Median daily intake of vegetables [28] 0.5 6.10⇥ 10�04 -0.56 7.44⇥ 10�05 0.31 4.36⇥ 10�02

19. % high cholesterol [24] -0.49 8.11⇥ 10�04 0.23 1.45⇥ 10�01 -0.48 9.05⇥ 10�04

20. Brain health ranking [29] (lower is better) -0.49 8.11⇥ 10�04 0.62 1.39⇥ 10�05 -0.29 5.70⇥ 10�02

21. % with bachelor’s degree or higher [6] 0.46 1.57⇥ 10�03 -0.54 1.66⇥ 10�04 0.33 2.82⇥ 10�02

22. Colorectal cancer rate [25] -0.44 4.09⇥ 10�03 0.53 3.59⇥ 10�04 -0.27 8.25⇥ 10�02

23. US Census Gini index score [30] (lower is better) -0.42 5.37⇥ 10�03 -0.03 8.42⇥ 10�01 -0.5 5.55⇥ 10�04

24. Avg # poor mental health days, past 30 days [24] -0.42 5.37⇥ 10�03 0.12 4.80⇥ 10�01 -0.48 1.06⇥ 10�03

25. Neuroticism Big Five personality trait [31] -0.38 1.09⇥ 10�02 0.2 2.03⇥ 10�01 -0.37 1.44⇥ 10�02

26. Binge drinking rate [24] 0.37 1.46⇥ 10�02 -0.15 3.56⇥ 10�01 0.41 5.84⇥ 10�03

27. Avg # poor physical health days, past 30 days [24] -0.35 2.34⇥ 10�02 0.19 2.19⇥ 10�01 -0.38 1.13⇥ 10�02

28. Farmers markets per 100,000 in pop. [28] 0.34 2.72⇥ 10�02 0.06 7.17⇥ 10�01 0.42 5.14⇥ 10�03

29. Strolling of the Heifers locavore score (lower is better) [32] -0.29 5.86⇥ 10�02 -0.3 5.41⇥ 10�02 -0.45 2.94⇥ 10�03

30. Extraversion Big Five personality trait [31] -0.28 6.94⇥ 10�02 0.03 8.42⇥ 10�01 -0.29 5.63⇥ 10�02

31. % schools o↵ering fruit/veg at celebrations [28] 0.24 1.31⇥ 10�01 -0.46 1.96⇥ 10�03 0.05 7.90⇥ 10�01

32. Openness Big Five personality trait [31] 0.23 1.31⇥ 10�01 -0.5 6.11⇥ 10�04 0.04 8.10⇥ 10�01

33. % cropland harvested for fruits/veg [28] 0.19 2.34⇥ 10�01 -0.62 1.37⇥ 10�05 -0.04 8.10⇥ 10�01

34. Conscientiousness Big Five personality trait [31] -0.12 4.81⇥ 10�01 0.2 2.10⇥ 10�01 -0.05 7.93⇥ 10�01

35. % census tracts, healthy food retailer within 1/2 mile [28] -0.03 8.44⇥ 10�01 -0.52 3.68⇥ 10�04 -0.24 1.31⇥ 10�01

36. George Mason overall freedom ranking [33] (lower is freer) -0.03 8.42⇥ 10�01 -0.11 5.15⇥ 10�01 -0.1 5.64⇥ 10�01

37. Agreeableness Big Five personality trait [31] -0.01 9.61⇥ 10�01 0.22 1.50⇥ 10�01 0.08 6.47⇥ 10�01

TABLE I. Spearman correlation coe�cients, ⇢̂s, and Benjamini-Hochberg q-values for caloric input Cin, caloric output Cout,
and caloric ratio Crat = Cout/Cin and demographic, data related to food and physical activity, Big Five personality traits [31],
health and well-being rankings by state, and socioeconomic status, correlated, ordered from strongest to weakest Spearman
correlations with caloric ratio. The two breaks in the table indicate significance levels of 0.01 and 0.05 for the Benjamini-
Hochberg q of Crat, corresponding to the first 24 health and/or well-being quantities and then the next four, numbers 25 to 28.
The bottom 9 quantities were not significantly correlated with Crat according to our tests. Tabs. S1, S2, and S3 present the
same analysis for caloric measures including phrases representing liquids, and for the di↵erence Cdi↵(↵) = ↵Cout � (1� ↵)Cin,
both without and with liquids included.

sumption rates all correlated significantly with all three
of our measures. The variables relating to presence of
produce in the state (percent of cropland in each state
harvested for fruits and vegetables (#33), percent of cen-
sus tracts with a healthy food retailer within one-half
mile (#35), and percent of schools o↵ering fruits and
vegetables at celebrations (#31)) were significantly cor-

related with Cin but were not correlated with Cout or
Crat. Variables relating to local food (number of farmers
markets per 100,000 people (#28) and Strolling of the
Heifers locavore score (#29)) were not significantly cor-
related with Cin, but were significantly correlated with
Cout.

Our health and well-being ranking variables included
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Health and/or well-being quantity
⇢̂s for

Crat
q-val

⇢̂s for

Cin
q-val

⇢̂s for

Cout
q-val

1. % no physical activity in past 30 days [24] -0.78 3.07⇥ 10�09 0.58 4.91⇥ 10�05 -0.66 1.59⇥ 10�06

2. % have been physically active in past 30 days [24] 0.78 3.07⇥ 10�09 -0.58 5.50⇥ 10�05 0.67 1.31⇥ 10�06

3. % high blood pressure [24] -0.77 3.07⇥ 10�09 0.39 1.16⇥ 10�02 -0.78 3.07⇥ 10�09

4. Heart disease death rate [27] -0.75 1.02⇥ 10�08 0.38 1.24⇥ 10�02 -0.73 2.07⇥ 10�08

5. Adult diabetes rate [25] -0.74 1.17⇥ 10�08 0.34 2.77⇥ 10�02 -0.77 3.07⇥ 10�09

6. CNBC quality of life ranking [26] -0.74 1.87⇥ 10�08 0.33 3.22⇥ 10�02 -0.77 3.60⇥ 10�09

7. % adult overweight/obesity [27] -0.71 1.33⇥ 10�07 0.53 3.14⇥ 10�04 -0.59 3.56⇥ 10�05

8. Gallup Wellbeing score [4] 0.7 3.17⇥ 10�07 -0.33 3.38⇥ 10�02 0.73 4.35⇥ 10�08

9. % adult obesity [25] -0.69 3.10⇥ 10�07 0.52 4.11⇥ 10�04 -0.59 3.56⇥ 10�05

10. America’s Health Rankings, overall [24] -0.69 1.31⇥ 10�06 0.4 9.14⇥ 10�03 -0.67 2.65⇥ 10�06

11. Life expectancy at birth [27] 0.67 7.92⇥ 10�07 -0.36 1.59⇥ 10�02 0.65 2.58⇥ 10�06

12. % child overweight/obesity [27] -0.65 2.58⇥ 10�06 0.34 2.82⇥ 10�02 -0.64 3.06⇥ 10�06

13. % who eat fruit less than once a day [28] -0.65 2.58⇥ 10�06 0.57 7.45⇥ 10�05 -0.51 5.89⇥ 10�04

14. % who eat vegetables less than once a day [28] -0.61 1.32⇥ 10�05 0.53 3.14⇥ 10�04 -0.46 1.72⇥ 10�03

15. Median daily intake of fruits [28] 0.59 3.56⇥ 10�05 -0.59 3.56⇥ 10�05 0.41 5.73⇥ 10�03

16. Smoking rate [27] -0.59 3.81⇥ 10�05 0.47 1.60⇥ 10�03 -0.48 1.24⇥ 10�03

17. Median daily intake of vegetables [28] 0.5 7.25⇥ 10�04 -0.56 1.03⇥ 10�04 0.31 4.09⇥ 10�02

18. Median household income [27] 0.48 1.37⇥ 10�03 -0.5 8.58⇥ 10�04 0.4 9.07⇥ 10�03

19. % high cholesterol [24] -0.48 1.26⇥ 10�03 0.24 1.16⇥ 10�01 -0.48 1.05⇥ 10�03

20. Colorectal cancer rate [25] -0.47 1.72⇥ 10�03 0.56 1.37⇥ 10�04 -0.27 8.35⇥ 10�02

21. Brain health ranking [29] (lower is better) -0.46 1.95⇥ 10�03 0.55 1.74⇥ 10�04 -0.29 5.43⇥ 10�02

22. US Census Gini index score [30] (lower is better) -0.44 3.60⇥ 10�03 0.11 5.12⇥ 10�01 -0.5 6.22⇥ 10�04

23. % with bachelor’s degree or higher [6] 0.42 4.86⇥ 10�03 -0.43 4.21⇥ 10�03 0.33 2.82⇥ 10�02

24. Avg # poor mental health days, past 30 days [24] -0.39 9.87⇥ 10�03 0.1 5.31⇥ 10�01 -0.48 1.23⇥ 10�03

25. Neuroticism Big Five personality trait [31] -0.37 1.33⇥ 10�02 0.23 1.35⇥ 10�01 -0.37 1.42⇥ 10�02

26. Binge drinking rate [24] 0.34 2.91⇥ 10�02 -0.12 4.88⇥ 10�01 0.41 6.23⇥ 10�03

27. Farmers markets per 100,000 in pop. [28] 0.33 2.96⇥ 10�02 -0.01 9.59⇥ 10�01 0.42 5.41⇥ 10�03

28. Extraversion Big Five personality trait [31] -0.33 2.83⇥ 10�02 0.13 4.13⇥ 10�01 -0.29 5.36⇥ 10�02

29. Avg # poor physical health days, past 30 days [24] -0.32 3.81⇥ 10�02 0.16 3.32⇥ 10�01 -0.38 1.16⇥ 10�02

30. Strolling of the Heifers locavore score (lower is better) [32] -0.31 4.59⇥ 10�02 -0.16 3.32⇥ 10�01 -0.45 3.16⇥ 10�03

31. % schools o↵ering fruit/veg at celebrations [28] 0.25 1.16⇥ 10�01 -0.38 1.36⇥ 10�02 0.05 7.75⇥ 10�01

32. Openness Big Five personality trait [31] 0.23 1.31⇥ 10�01 -0.42 5.43⇥ 10�03 0.04 7.95⇥ 10�01

33. % cropland harvested for fruits/veg [28] 0.18 2.53⇥ 10�01 -0.53 2.90⇥ 10�04 -0.04 7.95⇥ 10�01

34. Conscientiousness Big Five personality trait [31] -0.1 5.31⇥ 10�01 0.14 3.97⇥ 10�01 -0.05 7.78⇥ 10�01

35. % census tracts, healthy food retailer within 1/2 mile [28] -0.06 7.47⇥ 10�01 -0.39 1.09⇥ 10�02 -0.24 1.28⇥ 10�01

36. George Mason overall freedom ranking [33] (lower is freer) -0.02 8.90⇥ 10�01 -0.05 7.73⇥ 10�01 -0.1 5.58⇥ 10�01

37. Agreeableness Big Five personality trait [31] 0 9.95⇥ 10�01 0.24 1.26⇥ 10�01 0.08 6.41⇥ 10�01

TABLE S1. Identical to Tab. I but with liquids included. Spearman correlation coe�cients, ⇢̂s, and Benjamini-Hochberg
q-values for caloric input Cin, caloric output Cout, and caloric ratio Crat = Cout/Cin and demographic data related to food and
physical activity, Big Five personality traits [31], health and well-being rankings by state, and socioeconomic status, correlated,
ordered from strongest to weakest Spearman correlations with caloric ratio.
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The Lexicocalorimeter:
S8

Health and/or well-being quantity
⇢̂s for

Crat
q-val

⇢̂s for

Cin
q-val

⇢̂s for

Cout
q-val

1. % no physical activity in past 30 days [24] -0.78 3.07⇥ 10�09 0.58 4.91⇥ 10�05 -0.66 1.59⇥ 10�06

2. % have been physically active in past 30 days [24] 0.78 3.07⇥ 10�09 -0.58 5.50⇥ 10�05 0.67 1.31⇥ 10�06

3. % high blood pressure [24] -0.77 3.07⇥ 10�09 0.39 1.16⇥ 10�02 -0.78 3.07⇥ 10�09

4. Heart disease death rate [27] -0.75 1.02⇥ 10�08 0.38 1.24⇥ 10�02 -0.73 2.07⇥ 10�08

5. Adult diabetes rate [25] -0.74 1.17⇥ 10�08 0.34 2.77⇥ 10�02 -0.77 3.07⇥ 10�09

6. CNBC quality of life ranking [26] -0.74 1.87⇥ 10�08 0.33 3.22⇥ 10�02 -0.77 3.60⇥ 10�09

7. % adult overweight/obesity [27] -0.71 1.33⇥ 10�07 0.53 3.14⇥ 10�04 -0.59 3.56⇥ 10�05

8. Gallup Wellbeing score [4] 0.7 3.17⇥ 10�07 -0.33 3.38⇥ 10�02 0.73 4.35⇥ 10�08

9. % adult obesity [25] -0.69 3.10⇥ 10�07 0.52 4.11⇥ 10�04 -0.59 3.56⇥ 10�05

10. America’s Health Rankings, overall [24] -0.69 1.31⇥ 10�06 0.4 9.14⇥ 10�03 -0.67 2.65⇥ 10�06

11. Life expectancy at birth [27] 0.67 7.92⇥ 10�07 -0.36 1.59⇥ 10�02 0.65 2.58⇥ 10�06

12. % child overweight/obesity [27] -0.65 2.58⇥ 10�06 0.34 2.82⇥ 10�02 -0.64 3.06⇥ 10�06

13. % who eat fruit less than once a day [28] -0.65 2.58⇥ 10�06 0.57 7.45⇥ 10�05 -0.51 5.89⇥ 10�04

14. % who eat vegetables less than once a day [28] -0.61 1.32⇥ 10�05 0.53 3.14⇥ 10�04 -0.46 1.72⇥ 10�03

15. Median daily intake of fruits [28] 0.59 3.56⇥ 10�05 -0.59 3.56⇥ 10�05 0.41 5.73⇥ 10�03

16. Smoking rate [27] -0.59 3.81⇥ 10�05 0.47 1.60⇥ 10�03 -0.48 1.24⇥ 10�03

17. Median daily intake of vegetables [28] 0.5 7.25⇥ 10�04 -0.56 1.03⇥ 10�04 0.31 4.09⇥ 10�02

18. Median household income [27] 0.48 1.37⇥ 10�03 -0.5 8.58⇥ 10�04 0.4 9.07⇥ 10�03

19. % high cholesterol [24] -0.48 1.26⇥ 10�03 0.24 1.16⇥ 10�01 -0.48 1.05⇥ 10�03

20. Colorectal cancer rate [25] -0.47 1.72⇥ 10�03 0.56 1.37⇥ 10�04 -0.27 8.35⇥ 10�02

21. Brain health ranking [29] (lower is better) -0.46 1.95⇥ 10�03 0.55 1.74⇥ 10�04 -0.29 5.43⇥ 10�02

22. US Census Gini index score [30] (lower is better) -0.44 3.60⇥ 10�03 0.11 5.12⇥ 10�01 -0.5 6.22⇥ 10�04

23. % with bachelor’s degree or higher [6] 0.42 4.86⇥ 10�03 -0.43 4.21⇥ 10�03 0.33 2.82⇥ 10�02

24. Avg # poor mental health days, past 30 days [24] -0.39 9.87⇥ 10�03 0.1 5.31⇥ 10�01 -0.48 1.23⇥ 10�03

25. Neuroticism Big Five personality trait [31] -0.37 1.33⇥ 10�02 0.23 1.35⇥ 10�01 -0.37 1.42⇥ 10�02

26. Binge drinking rate [24] 0.34 2.91⇥ 10�02 -0.12 4.88⇥ 10�01 0.41 6.23⇥ 10�03

27. Farmers markets per 100,000 in pop. [28] 0.33 2.96⇥ 10�02 -0.01 9.59⇥ 10�01 0.42 5.41⇥ 10�03

28. Extraversion Big Five personality trait [31] -0.33 2.83⇥ 10�02 0.13 4.13⇥ 10�01 -0.29 5.36⇥ 10�02

29. Avg # poor physical health days, past 30 days [24] -0.32 3.81⇥ 10�02 0.16 3.32⇥ 10�01 -0.38 1.16⇥ 10�02

30. Strolling of the Heifers locavore score (lower is better) [32] -0.31 4.59⇥ 10�02 -0.16 3.32⇥ 10�01 -0.45 3.16⇥ 10�03

31. % schools o↵ering fruit/veg at celebrations [28] 0.25 1.16⇥ 10�01 -0.38 1.36⇥ 10�02 0.05 7.75⇥ 10�01

32. Openness Big Five personality trait [31] 0.23 1.31⇥ 10�01 -0.42 5.43⇥ 10�03 0.04 7.95⇥ 10�01

33. % cropland harvested for fruits/veg [28] 0.18 2.53⇥ 10�01 -0.53 2.90⇥ 10�04 -0.04 7.95⇥ 10�01

34. Conscientiousness Big Five personality trait [31] -0.1 5.31⇥ 10�01 0.14 3.97⇥ 10�01 -0.05 7.78⇥ 10�01

35. % census tracts, healthy food retailer within 1/2 mile [28] -0.06 7.47⇥ 10�01 -0.39 1.09⇥ 10�02 -0.24 1.28⇥ 10�01

36. George Mason overall freedom ranking [33] (lower is freer) -0.02 8.90⇥ 10�01 -0.05 7.73⇥ 10�01 -0.1 5.58⇥ 10�01

37. Agreeableness Big Five personality trait [31] 0 9.95⇥ 10�01 0.24 1.26⇥ 10�01 0.08 6.41⇥ 10�01

TABLE S1. Identical to Tab. I but with liquids included. Spearman correlation coe�cients, ⇢̂s, and Benjamini-Hochberg
q-values for caloric input Cin, caloric output Cout, and caloric ratio Crat = Cout/Cin and demographic data related to food and
physical activity, Big Five personality traits [31], health and well-being rankings by state, and socioeconomic status, correlated,
ordered from strongest to weakest Spearman correlations with caloric ratio.
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The Lexicocalorimeter:
S10

Health and/or well-being quantity
⇢̂s for

Cdi↵

q-val
⇢̂s for

Cin
q-val

⇢̂s for

Cout
q-val

1. % no physical activity in past 30 days [24] -0.78 3.42⇥ 10�09 0.58 4.91⇥ 10�05 -0.66 1.59⇥ 10�06

2. % have been physically active in past 30 days [24] 0.78 3.42⇥ 10�09 -0.58 5.50⇥ 10�05 0.67 1.39⇥ 10�06

3. % high blood pressure [24] -0.77 3.60⇥ 10�09 0.39 1.16⇥ 10�02 -0.78 3.42⇥ 10�09

4. Heart disease death rate [27] -0.75 1.09⇥ 10�08 0.38 1.24⇥ 10�02 -0.73 2.07⇥ 10�08

5. Adult diabetes rate [25] -0.74 1.25⇥ 10�08 0.34 2.77⇥ 10�02 -0.77 3.42⇥ 10�09

6. CNBC quality of life ranking [26] -0.74 2.07⇥ 10�08 0.33 3.22⇥ 10�02 -0.77 3.60⇥ 10�09

7. % adult overweight/obesity [27] -0.7 1.48⇥ 10�07 0.53 3.14⇥ 10�04 -0.59 3.56⇥ 10�05

8. Gallup Wellbeing score [4] 0.7 3.08⇥ 10�07 -0.33 3.38⇥ 10�02 0.73 4.35⇥ 10�08

9. % adult obesity [25] -0.69 3.40⇥ 10�07 0.52 4.11⇥ 10�04 -0.59 3.56⇥ 10�05

10. America’s Health Rankings, overall [24] -0.69 1.39⇥ 10�06 0.4 9.14⇥ 10�03 -0.67 2.77⇥ 10�06

11. Life expectancy at birth [27] 0.67 9.05⇥ 10�07 -0.36 1.59⇥ 10�02 0.65 2.67⇥ 10�06

12. % who eat fruit less than once a day [28] -0.65 2.67⇥ 10�06 0.57 7.45⇥ 10�05 -0.51 5.89⇥ 10�04

13. % child overweight/obesity [27] -0.64 3.06⇥ 10�06 0.34 2.78⇥ 10�02 -0.64 3.06⇥ 10�06

14. % who eat vegetables less than once a day [28] -0.61 1.54⇥ 10�05 0.53 3.14⇥ 10�04 -0.46 1.69⇥ 10�03

15. Median daily intake of fruits [28] 0.59 3.56⇥ 10�05 -0.59 3.56⇥ 10�05 0.41 5.73⇥ 10�03

16. Smoking rate [27] -0.59 3.77⇥ 10�05 0.47 1.60⇥ 10�03 -0.48 1.24⇥ 10�03

17. Median daily intake of vegetables [28] 0.5 7.64⇥ 10�04 -0.56 1.03⇥ 10�04 0.31 4.09⇥ 10�02

18. Median household income [27] 0.48 1.38⇥ 10�03 -0.5 8.58⇥ 10�04 0.4 9.07⇥ 10�03

19. % high cholesterol [24] -0.48 1.28⇥ 10�03 0.24 1.15⇥ 10�01 -0.48 1.05⇥ 10�03

20. Colorectal cancer rate [25] -0.47 1.68⇥ 10�03 0.56 1.37⇥ 10�04 -0.27 8.35⇥ 10�02

21. Brain health ranking [29] (lower is better) -0.46 1.91⇥ 10�03 0.55 1.74⇥ 10�04 -0.29 5.43⇥ 10�02

22. US Census Gini index score [30] (lower is better) -0.44 3.41⇥ 10�03 0.11 5.12⇥ 10�01 -0.5 6.22⇥ 10�04

23. % with bachelor’s degree or higher [6] 0.42 4.99⇥ 10�03 -0.43 4.21⇥ 10�03 0.33 2.78⇥ 10�02

24. Avg # poor mental health days, past 30 days [24] -0.39 1.05⇥ 10�02 0.1 5.31⇥ 10�01 -0.48 1.23⇥ 10�03

25. Neuroticism Big Five personality trait [31] -0.37 1.30⇥ 10�02 0.23 1.35⇥ 10�01 -0.37 1.42⇥ 10�02

26. Extraversion Big Five personality trait [31] -0.34 2.78⇥ 10�02 0.13 4.13⇥ 10�01 -0.29 5.36⇥ 10�02

27. Farmers markets per 100,000 in pop. [28] 0.33 2.88⇥ 10�02 -0.01 9.59⇥ 10�01 0.42 5.41⇥ 10�03

28. Binge drinking rate [24] 0.33 2.88⇥ 10�02 -0.12 4.88⇥ 10�01 0.41 6.23⇥ 10�03

29. Avg # poor physical health days, past 30 days [24] -0.32 3.83⇥ 10�02 0.16 3.32⇥ 10�01 -0.38 1.16⇥ 10�02

30. Strolling of the Heifers locavore score (lower is better) [32] -0.31 4.52⇥ 10�02 -0.16 3.32⇥ 10�01 -0.45 3.16⇥ 10�03

31. % schools o↵ering fruit/veg at celebrations [28] 0.25 1.13⇥ 10�01 -0.38 1.36⇥ 10�02 0.05 7.75⇥ 10�01

32. Openness Big Five personality trait [31] 0.23 1.30⇥ 10�01 -0.42 5.43⇥ 10�03 0.04 7.95⇥ 10�01

33. % cropland harvested for fruits/veg [28] 0.18 2.58⇥ 10�01 -0.53 2.90⇥ 10�04 -0.04 7.95⇥ 10�01

34. Conscientiousness Big Five personality trait [31] -0.1 5.31⇥ 10�01 0.14 3.97⇥ 10�01 -0.05 7.78⇥ 10�01

35. % census tracts, healthy food retailer within 1/2 mile [28] -0.06 7.41⇥ 10�01 -0.39 1.09⇥ 10�02 -0.24 1.28⇥ 10�01

36. George Mason overall freedom ranking [33] (lower is freer) -0.02 8.82⇥ 10�01 -0.05 7.73⇥ 10�01 -0.1 5.58⇥ 10�01

37. Agreeableness Big Five personality trait [31] 0 9.85⇥ 10�01 0.24 1.26⇥ 10�01 0.08 6.41⇥ 10�01

TABLE S3. Identical to Tab. I but including liquids and using a caloric di↵erence rather than caloric ratio. Spearman
correlation coe�cients, ⇢̂s, and Benjamini-Hochberg q-values for caloric input Cin, caloric output Cout, and caloric di↵erence
Cdi↵(↵) = ↵Cout + (1 � ↵)Cin and demographic data related to food and physical activity, Big Five personality traits [31],
health and well-being rankings by state, and socioeconomic status, correlated, ordered from strongest to weakest Spearman
correlations with caloric ratio. We chose ↵ so that the average of Cout matched the average of ↵Cin.
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The Insomniometer:

Correlation with CDC’s Sleep Insufficiency measure:
𝑟s = .48, 𝑝 = 5.3 × 10−4.

http://www.cdc.gov/sleep/data_statistics.htm
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The Hangoverometer:

Correlation with Binge drinking estimates: 𝑟s = .72,
𝑝 = 5.8 × 10−9.

http://www.businessinsider.com/this-map-shows-where-adults-binge-drink-the-most-2014-8
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