

















Figure 2
Potential Annual Medical Savings by Reducing Daily Sodium Intake
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Note: Nutrition Impact Model simulation for adults with uncontrolled hypertension and borderline hypertension in 2007.

Figure 3
Potential Annual Medical Savings by Reducing Daily Saturated Fat Intake

Note: Nutrition Impact Model simulation for adults with LDL-C > 130 in 2007.
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quality of life both for people with
chronic conditions and for their
families and friends. A companion
article presents estimates of the
national productivity loss associated
with obesity and hypertension, and
of the potential for productivity
gains through improved diet.*?
Parameter estimates from one study
might not be generalizable to pop-
ulations different from the study
population.

Because data used in the analysis
come from multiple sources, includ-
ing original research and model
parameters obtained from the liter-
ature, standard errors cannot be
calculated for the cost/savings esti-
mates. Consequently, we model
multiple scenarios to show the
impact of key parameters (daily
nutritional intake) and findings
from the literature. An extreme
scenario modeled—reducing caloric
intake to the point that overweight
and obesity are eliminated—provides
an estimate of the current national
cost of overweight and obesity. The
estimate is consistent with published
estimates of the national cost of
obesity.

Conservative assumptions were used
throughout the analysis, so the
reported potential benefits of im-
proved diet are likely understated.
For example, the estimate for un-
controlled hypertension prevalence
in this model is approximately half
that of national estimates, which
typically include individuals whose
blood pressure is under control
through the use of medication.***
Additionally, we modeled more
modest and presumably more feasi-
ble sodium reductions than the 100-
mmol (2300-mg) sodium reduction
described in the DASH study and
the Graudal review.”?* Decreasing
100 mmol from the average adults’
dietary intake (NHANES 1999-2004
average U.S. sodium intake for
adults 19 and over is 3464 =
25 mg) would result in average
sodium intake of about only
1164 mg/d.

The saturated fat parameters used
in this model are based on clinical
trials that isolate the impact of
reduced saturated fat intake hold-
ing constant total daily intake of

calories. The LDL-C cost estimate is
conservative because it excludes the
impact of reduced cholesterol on
general medical conditions not in-
cluded in this study.****° Similarly,
the estimated prevalence of elevated
LDL-C in this study is lower than
national estimates that include peo-
ple whose LDL-C is below 160 but
who are taking cholesterol-lowering
medications.®

Policy and Research Implications

Although simulation modeling is not
as rigorous as a well-designed clinical
trial, there are several benefits to using
simulation models in health research:
(1) simulation modeling can combine
the best available information from the
medical, public health, and economic
literature to model complex relation-
ships that are more comprehensive
than those observed in individual
studies; (2) modeling the complete set
of relationships allows one to better
identify the major cost drivers; and (3)
specific policies and recommendations
can be modeled, and the short-term
and long-term implications better un-
derstood. Perhaps of greatest value,
such simulation modeling can provide
reliable estimates of long-term health
care cost savings that are unlikely to be
attainable through clinical trials, given
the prohibitive costs and complex
logistics that such a national study
would require.

The dramatically greater impact of
reduced calorie intake, as compared
with the impact of reduced intake of
sodium and saturated fats, identified
here is particularly noteworthy.
Whereas the smallest reduction in
calorie intake in our model, 100 kcal,
could potentially produce annual
cost savings of $58 billion, savings
from the largest and combined re-
ductions for sodium (1100 mg) and
fat (12 g) intake was only $9.8 bil-
lion. At both the highest and the
lowest change levels for all three
nutrients, the economic impact of
reduced calorie intake was at least
90% greater than that of reduced
sodium and fat intake combined.
These data should help guide future
priorities for dietary recommenda-
tions, namely, that a modest reduc-
tion in calories (as little as 100 kcal

per day) results in the largest health
care cost savings.

Areas for future research include
exploring the interaction of diet
change and exercise to improve

SO WHAT? Implications for Health
Promotion Practitioners
and Researchers

To our knowledge, this is the first
attempt to merge information from
a number of robust databases that
would generate reasonably accurate
estimates of the medical savings that
would accrue from modest reduc-
tion of calories, sodium, and satu-
rated fat in the American diet.
Although reduced sodium and sat-
urated fat intake are important, the
data presented here argue that
emphasis on a modest reduction in
daily caloric intake has the highest
potential for improving health out-
comes and reducing medical costs.
If this assertion holds true, one key
implication for practitioners, re-
searchers, and policy makers is that
nutrition advice should emphasize
sustained, modest caloric deficits for
overweight and obese Americans to
achieve significant health benefits.

The health-promoting changes
modeled here can be achieved by
improvements in the dietary habits
of consumers and by changes in the
nutritional content of food prod-
ucts by suppliers and preparers.
Making the case for improving
nutritional intake requires a com-
parison of expected benefits to
expected costs. Examples of pecu-
niary costs to improve nutrition
include expenses to motivate, edu-
cate, and enable consumers; ex-
penses associated with environmen-
tal changes to support dietary
change; and expenses for food
innovation research to meet con-
sumer demand. The intangible cost
associated with improving nutri-
tional intake is any perceived de-
cline in consumer well-being by
reducing consumption of calories,
sodium, and saturated fats. This
study seems to indicate that modest
changes in the nation’s diet have
the potential to reduce national
medical expenditures by tens of
billions of dollars.
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health, modeling the potential short-
term and long-term benefits of im-
proved diet among children and ado-
lescents, and modeling the potential
benefits of other changes in diet—
particularly those that would ensure
the adequate intake of a number of
nutritional factors thought to be linked
to disease prevention (e.g., daily intake
of fiber, calcium, antioxidants, vita-
mins, and minerals). Longitudinal
studies are needed to better under-
stand how quickly medical savings can
be achieved from improvements in
diet.
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Appendix

Relative Risk for Comorbidity by Body Weight Status (Relative to Normal Weight)

Male Female
Obese I Obese I
Comorbidity ICD-9 Overweight Obese | and lll Overweight Obese | and lll
Arthritis 71500, 71504, 71509— 0.96 1.59 3.19 1.18 1.31 1.87
71518, 71520-71528,
71530-71538, 71580,
71589-71598, V134
Asthma 493 1.20 1.50 2.00 1.20 1.50 2.00
Cancers
Breast cancer 174 (female) 1.34 1.63 1.82
Cancer of the corpus 179, 1820-1828 (female) 1.50 2.53 3.52
and uterus
Cervical cancer 180 (female) 1.38 1.23 3.20
Colorectal cancer 1530-1538 1.20 1.47 1.84 1.10 1.33 1.49
Esophageal cancer 150 1.15 1.28 1.63 1.15 1.28 1.63
Gallbladder cancer 156 1.34 1.76 1.76 1.12 2.13 2.13
Kidney cancer 189 1.18 1.36 1.7 1.33 1.66 2.55
Leukemia 204-208 1.14 1.37 1.7 1.14 1.37 1.70
Liver cancer 155 1.13 1.9 4.52 1.02 1.40 1.68
Multiple myeloma 203 1.18 1.44 1.71 1.12 1.47 1.47
Non-Hodgkin’s lymphoma 202 1.08 1.56 1.56 1.22 1.20 1.95
Ovarian cancer 183 (female) 1.15 1.16 1.51
Pancreatic cancer 157 1.43 1.76 1.76 1.22 1.70 1.70
Prostate cancer 185 (male) 1.08 1.20 1.34
Stomach cancer 151 1.01 1.20 1.94 1.01 1.20 1.20
Cerebrovascular diseases
Hemorrhagic stroke 430-432 1.20 1.30 1.40 1.40 1.90 1.90
Ischemic stroke 434-436 1.20 1.30 1.40 1.40 1.90 1.90
Other cerebrovascular 433, 437, 438 1.20 1.30 1.40 1.40 1.90 1.90
disease”
Congestive heart failure 39891, 4280, 4281, 42820— 1.24 2.04 2.04 1.09 2.00 2.00
42823, 42830, 42831—
42833, 4284042843,
4289
Coronary heart disease 410, 411, 412, 413, 4141, 1.59 3.3 3.37 3.07 4.78 5.68
4148, 4292
Diabetes mellitus 250 1.34 1.97 2.65 2.27 3.04 6.29
Gallbladder diseases
Cholelithiasis 574 2.00 3.50 3.50 5.65 11.95 15.28
Gallstones and gallbladder 575, 56031 0.29 0.74 2.21 4.37 8.73 10.08
diseases
Gastroeshophageal reflux 53081 1.35 1.53 1.65 1.35 1.53 1.65
disease
Gynecological conditions
Gynecological abnormalities 6260, 6262, 6263, 6270 1.34 2.11 2.1
Infertility 606 (male), 628 (female) 1.83 2.46 2.46
Hypertension 401-405 1.01 2.16 2.50 1.80 2.49 2.74
Other heart disease 415-417, 420427, 429, 443 1.71 6.94 6.94 1.71 6.94 6.94
Sleep apnea 78051, 78053, 78057 2.50 5.00 7.50 2.50 5.00 7.50
Urinary stress incontinence 78832 (male), 6256 (female), 1.12 1.12 1.79 1.12 1.12 1.79

78833 (mix)

NOTE: The full appendix is available from the authors upon request. Relative risk ratios are based on a meta-analysis and work by Dall et al.?®

* The other cerebrovascular disease category was not modeled because prevalence information is unavailable from the Medical Expenditure Panel

Survey and the National Health and Nutrition Examination Survey.
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