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Sodium Content of Lunchtime Fast Food

Purchases at Major US Chains
‘ death in the United States,' and high blood pres-
sure is a leading risk factor. An extensive body
of research describes a direct association between so-
dium intake and blood pressure.* Current US recom-
mendations advise adults to limit sodium intake to less
than 2300 mg/d,’ and several demographic groups (blacks,
middle-aged and older adults, and people with hyper-
tension), which together compose 69% of US adults,” to
limit daily intake to 1500 mg. Despite these sugges-
tions, adults consume an average of approximately 3500
mg of sodium per day.’

Individual efforts to reduce sodium intake have lim-
ited effect, likely because more than 75% of dietary so-
dium comes from packaged and restaurant foods.® The
American Medical Association has called on industry to
reduce the sodium content of processed and restaurant
foods by 50%. A reduction by this amount would save
tens of thousands of lives each year,”® and this reduc-
tion could save almost $20 billion in health care costs
annually.®

There are limited published data on the relationship
between restaurant food and sodium intake. Using data
from a large cross-sectional survey of patrons exiting fast
food chain restaurants in New York City (NYC),? we as-
sessed the amount of sodium in meal purchases by fast
food chain and by chain category.

ardiovascular disease is the leading cause of

Methods. All NYC fast food chains licensed by the NYC
Department of Health and Mental Hygiene that provided
nutrition information publicly as of March 1, 2007, were
considered for inclusion in the study. When ice cream chains
were excluded, 13 chains composed almost 90% of all eli-
gible restaurants. From approximately 1625 eligible loca-
tions across the 5 boroughs of NYC, a random sample of
300 chain restaurants was selected. Eleven fast food chains
and 2 coffee chains were represented; the 2 coffee chains
were excluded from our analysis.

Data were collected from noon to 2:00 PM on week-
days from March 27 to June 8, 2007. Adult patrons (age
=18 years) exiting the restaurant answered a brief sur-
vey and provided their purchase receipt in exchange for
a $2 MetroCard.

Nutrition information was ascribed to each menu item
using information posted on company Web sites as of
March 1, 2007. A meal was defined as any purchase with
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at least 1 entrée. An entrée was defined as any item that
was not a side order (eg, French fries, side salad) or a
dessert.

To examine the distribution of sodium content, meals
were categorized by sodium level: 600 mg or less, 601
to 1499 mg, 1500 to 2299 mg, and 2300 mg or greater.
To assess the relationship between calorie and sodium
intake, we calculated sodium density, defined as milli-
grams of sodium per 1000 calories.

SPSS 15.0 software (SPSS Inc, Chicago, Illinois) was used
for statistical analyses. A 2-tailed t test (o level <.05) was
used to test for differences in mean sodium levels. For bi-
variate tables, the x* test was used to obtain P values.

Results. The final sample size for the analysis of fast food
meals was 6580 receipts from 167 locations, after pur-
chases without entrees were excluded (n=466). Meals
averaged 1751 mg of sodium; 20% had greater than 2300
mg. At fried chicken chains, 55% of meals had more than
2300 mg of sodium, which was higher than the mean per-
centage at all chains (P<.001). Fried chicken chain meals
averaged 60 more calories than burger chain meals (999
calories vs 933 calories; P=.007) but contained almost
900 mg more sodium (2441 mg vs 1548 mg; P<.001).
Over half (57%) of all purchases exceeded the 1500-mg
recommended daily sodium limit applicable to most
Americans, this rose to 84% in fried chicken chains. Mean
sodium density for all meals purchased was 2136 mg per
1000 calories (Table).

Comment. This study extends analyses of the nutri-
tional content of fast food from calorie to sodium con-
tent and shows that fast food is high in sodium as well
as calories. Only 1 in 36 purchased meals met the Food
and Drug Administration “healthy” sodium level for meals
(600 mg), whereas 1 in 5 exceeded the recommended daily
limit (2300 mg). Excess sodium intake was not simply
the result of large portion size. Average sodium density
was 2136 mg sodium per 1000 calories purchased, so even
a patron who was mindful of calorie intake would likely
exceed standards for healthy sodium intake.

Fast food is an important and growing contributor to
dietary intake. Chain restaurant visits, both fast food and
casual dining, now represent almost 75% of all restau-
rant eating occasions.'® However, reducing sodium con-
tent in fast food is possible and already under way in some
settings. The United Kingdom has worked with fast food
chains to obtain commitments to sodium reductions'!;
in 2004, McDonald’s committed to a 30% sodium reduc-
tion in its chicken nuggets. The National Salt Reduction
Initiative in the United States, coordinated by the NYC
Health Department, is now working with the restaurant
industry to define sodium targets and to secure industry
commitments to reductions.
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Table. Mean Sodium, Mean Calories, Mean Sodium Density, and Percentage of Meals by Sodium Content at 11 New York City
Fast Food Chains by Collection of Consumer Receipts?
Mean (SE) Meals by Sodium Content, %
Valid Sodium Density,I I
Fast Food Chain Receipts  Sodium, mg Calories mg/1000 kcal =600mg 601-1499mg 1500-2299 mg =2300 mg
Total meals 6580 1751 (27.1) 881 (11.8) 2136 (33.5) 2.8 40.4 36.4 20.4
Burger chain 3350 1548 (16.8) 933 (10.8) 1780 (12.9) 3.2 46.4 38.9 115
Burger King 850  1685(28.4) 1008 (16.6) 1727 (15.0) 55 33.3 44.6 16.6
McDonald’s 2107 1477 (17.7) 908 (13.6) 1782 (17.4) 2.8 51.7 36.1 9.3
Wendy’s 393 1631 (34.6) 907 (27.7) 1885 (34.7) 0.0 46.6 415 12.0
Sandwich chain 1883 1859 (31.9) 757 (14.2) 2643 (24.4) 1.9 37.9 36.5 23.7
Au Bon Pain 140 1553 (25.6) 608 (12.2) 2842 (116.7) 16.4 37.9 25.7 20.0
Subway 1743 1883 (30.2) 768 (13.1) 2627 (23.4) 0.7 37.9 37.3 24.0
Fried chicken chain 585 2441 (47.5) 999 (21.8) 2466 (34.2) 1.7 14.5 28.4 55.4
Kentucky Fried Chicken 325 2397 (42.0) 958 (16.1) 2504 (38.4) 2.2 16.9 24.0 56.9
Popeye’s 260 2497 (84.8) 1050 (31.5) 2418 (52.0) 1.2 115 33.8 53.5
Pizza chain 242 1734 (2145) 793 (120.2) 2317 (77.1) 0.8 52.1 27.3 19.8
Domino’s 29 2465 (488.6) 1550 (201.4) 1545 (105.6) 6.9 37.9 6.9 48.3
Papa John’s 191 1561 (184.9) 652 (80.7) 2443 (22.6) 0.0 56.5 28.8 14.7
Pizza Hut 22 2272 (327.4) 1017 (127.7) 2233 (126.0) 0.0 31.8 40.9 27.3
Tex-Mex chain 95 1849 (94.5) 909 (55.6) 2093 (31.6) 2.1 34.7 38.9 24.2
Taco Bell 95 1849 (94.5) 909 (55.6) 2093 (31.6) 2.1 34.7 38.9 24.2
Colocated chains® 425 1912 (89.8) 897 (28.2) 2156 (47.5) 5.6 34.1 32.5 27.8

aMaximum limits include the following: 600 mg, maximum sodium limit for meals and main dishes to use the claim “healthy,” as defined by the Food and Drug
Administration; 1500 mg, maximum daily sodium intake recommended for hypertensive, black, and middle-aged and older adults; and 2300 mg, maximum daily
sodium intake recommended for adults who do not fall into one of the groups that is covered by the 1500 mg/d recommendation.

b Colocated chains include locations where 2 or more chains (ie, Burger King, Kentucky Fried Chicken, Pizza Hut) operated at the same address and storefront.

Important strengths of this study include the use of re-
ceipts of meals purchased rather than reliance on patron
self-report and the large sample of patrons from randomly
selected locations. Limitations include a lack of patron
demographic data. In addition, participants were not asked
about salt added at the table, potentially underestimating
sodium content per meal. A meal as defined in this study
may not include purchases that a patron considers a meal,
such as a large order of French fries, and may classify as a
meal for some purchases that the patron viewed as a snack.
Finally, the food establishments studied may not be rep-
resentative of all fast food restaurants.

Fast food is not only a high-calorie but also a high-
sodium food. Its widespread consumption contributes to
current high levels of daily sodium intake in the United
States, higher blood pressure, and the resulting burden
of cardiovascular disease. Consequently, reducing so-
dium levels in fast food meals is a public health priority.
Our findings support the need for the fast food industry
to focus on reducing sodium levels across product lines.
Government, public health, and industry involvement to
accelerate food reformulation will reduce blood pres-
sure and save lives.
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Comparative Analysis of Different
Approaches to Report Diagnostic Accuracy

he accuracy of a diagnostic test is traditionally re-

ported in terms of sensitivity and specificity and

predictive values in scientific articles, systematic
reviews, and test inserts. Physicians tend, however, to con-
fuse sensitivity and specificity, which are independent of
the prevalence, with positive and negative predictive val-
ues, which are dependent on the prevalence.

An alternative way of expressing diagnostic accuracy is
the likelihood ratio (LR).? Likelihood ratios offer the ad-
vantage that they are not dependent on the prevalence of
the disease, in contrast to positive and negative predictive
values, and can be used for nondichotomous test re-
sults.*? Steurer and coworkers! found that reporting diag-
nostic accuracy as LRs expressed in nontechnical lan-
guage is more intelligible to clinicians, although a
subsequent randomized trial by the same group found no
difference in posttest probability estimates between LRs in
nontechnical language and sensitivity and specificity.®

Most practicing physicians do not use the Bayesian ap-
proach to calculate posttest probability because they con-
sider it impractical and difficult to calculate.” The use of
a graphic representation of the posttest probability as a
function of the pretest probability could overcome these
problems. This approach has, however, not been stud-
ied. While such approach is ill suited for printed labo-
ratory reports, the current advances in information tech-
nology allow laboratories to provide this graphic
representation “one mouse click away” to clinicians when
results are checked electronically.

Methods. We developed a 3-item questionnaire. Each
question asked the respondent to estimate the posttest
probability and included a pretest probability in the form
of a prevalence and results of diagnostic accuracy. De-
pending on the question, the diagnostic accuracy was pre-
sented as sensitivity and specificity, LR in nontechnical
terms, or graphically. The questionnaire, in English trans-
lation, is shown in Figure 1.

The questionnaire was distributed to 117 general prac-
titioners and 55 specialists in internal medicine, includ-
ing trainees, at 2 separate conferences on continuing medi-
cal education. The program did not include any specific

Question 1: A diagnostic test has a sensitivity of 95% and specificity of 90%.
The prevalence of the disorder is 2.5%. What is the probability that
a person with a positive (abnormal) result has the disease?

)
(6%)
(

O Less than 10% 7

O Approximately 20% 8 (7%)
O Approximately 50% 5 (4%)
O Approximately 90% 85 (69%)
O I don’t know 18 (15%)

Question 2: The prevalence of a disorder is 2.5%. A positive result is observed
approximately 10 times more frequently in people with the disease than
in people without the disease. What is the probability that a person with
a positive (abnormal) result has the disease?

O Less than 10% 10 (8%)
O Approximately 20% 33 (27%)
O Approximately 50% 10 (8%)
O Approximately 90% 43 (35%)
O I don’t know 27 (22%)

Question 3: The prevalence of a disorder is 20%. The test characteristics of the test
are shown in the graph below. What is the probability that a person with
a positive (abnormal) result has the disease?

O Less than 40% 2 (2%)
O Approximately 50% 11 (9%)
O Approximately 80% 61 (50%)
O More than 90% 9 (7%)
O | don’t know 40 (33%)
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Figure 1. The questionnaire and the answers by clinicians (given as number
and percentage of responses) to questions 1, 2, and 3.

information regarding the performance of diagnostic tests.
The chairman asked participants to complete the ques-
tionnaire during the small breaks between the speakers.
The questionnaires were collected immediately after the
last speaker of the session.

Of the 172 eligible clinicians, 123 filled in the ques-
tionnaire (response rate, 72%). The clinicians answering
the questions had on average more than 25 years of ex-
perience as a physician and had on average more than 40
patient contact hours per week. The correct answer to ques-
tion 1 was “approximately 20%” (19.6% exactly). The sec-
ond question described the same test as the first ques-
tion, but the diagnostic accuracy information was described
as an LR in nontechnical language (Figure 1). Since the
LR equals sensitivity/(1 - specificity), the LR for the first
test was 9.5. The correct answer for question 2 was also
“approximately 20%” (20.4% exactly).

The third question provided a graphic representa-
tion of the posttest probability as a function of the pre-
test probability. The test depicted was relatively similar
to the tests in the 2 previous questions, with an LR of
12.4 for a positive result. Given the higher prevalence of
20%, the correct answer was “approximately 80%” (75.5%
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