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Health-care spending attributable to modifiable risk factors i ()
in the USA: an economic attribution analysis

HowardJ Bolnick, Anthony L Bui, Anne Bulchis, Carina Chen, Abigail Chapin, Liya Lomsadze, Ali H Mokdad, Francois Millard, Joseph L Dieleman m




Age Type of spending

<20years
($288:3 billion)

20-44 years
($564-0 billion)

45-64 years
($902-8 billion)

=65 years
($950-4 billion)

I Spending attributable to modifiable risk factors ($730-4 billion)
I Spending not attributable to modifiable risk factors ($2-0 trillion)

Condition

Musculoskeletal disorders
($380-9 billion)

Diabetes and urogenital, blood, and endocrine diseases
($309-1 billion)

Cardiovascular diseases
($255-1 billion)

Communicable diseases
($241.7 billion)

Other non-communicable diseases
($240-2 billion)

Injuries
($231-1 billion)

Mental and substance use disorders
($180-7 billion)

Neurological disorders
($173-9 billion)

Well care
($167-0 billion)

Digestive diseases

($135-6 billion)

Neoplasms

($123-8 billion)

Chronic respiratory diseases

($117-0 billion)

Expenditure on treatment of risk factors
($117-0 billion)

Cirrhosis

($32-5 billion)

Figure 1: Spending by age, spending attribution, and aggregated condition category, 2016
Health-care spending is measured in 2016 US dollars.

A Attributable spending by risk factor and aggregated health condition category

High BMI

High systolic blood pressure
High fasting plasma glucose
Dietary risks

Tobacco smoke _

Environmental or occupational risks - $755 billion
High LDL cholesterol $46-6 billion

Alcohol use _$36-5 billion
Impaired kidney function - $34-0 billion
Low bone mineral density $27-2 billion
Drug use - $21-7 billion
Low physical activity I $15.7 billion
$13-1 billion
$11-8 billion

Unsafe sex
Child and maternal malnutrition
Childhood maltreatment

Intimate partner violence

-$238'5 billion

|$130-0 billion

Condition

[ Communicable, maternal, neonatal, and nutritional disorders
I Neoplasms

[ Cardiovascular diseases

[ Chronic respiratory diseases

X Cirrhosis

I Digestive diseases

I Neurological disorders

Il Mental and behavioural disorders

O Diabetes and urogenital, blood, and endocrine diseases
I Musculoskeletal disorders

[ Injuries

I Expenditure on treatment of risk factors




High BMI

High systolic blood pressure
High fasting plasma glucose
Dietary risks

Tobacco smoke

Environmental or occupational risks
High LDL cholesterol

Alcohol use

Impaired kidney function

Low bone mineral density

Drug use

Low physical activity

Unsafe sex

Child and maternal malnutrition
Childhood maltreatment

Intimate partner violence

B Attributable spending by risk factor and aggregated age category

D 60

_$130~0 billion
_$75-5 billion
I 466 bilion
.$36~5 billion
I 53+ o bition
-527-2 billion

I $217 billion
5157 vition
|$13-1 billion Age (years)
JJ 5128 bilion £=0-19
- W 20-44
|s6-5 billion O 4564
|$6~3 billion I =65
T T T T T T
40 80 120 160 200 240

Spending (billion US$)

1
280

Figure 2: Health-care spending attributable to risk factor categories by aggregated health condition (A) and age group (B), 2016
Health-care spending is measured in 2016 US dollars. Due to risk interaction and mediation, attributable spending by risk category does not sum up to total attributable spending. BMI=body-mass index.
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TX: X =125 mmHg, $=5 mmHg
Control: Xontro=130 mmHg, §,.o=> MmMHg

If nTx=nContro|:2’ p>0- 1
If nTx:nControFZO’ p:OOS
If N =Neoniro=200,p<0.01




TX: Xy =129 mmHg, $=5 mmHg
Control: Xeoniro=130 mmHg, §,,4o=9 MMHg

If r]Tx:nControlz2 p>0-1
If nTx:nControlzzo p>0-1
If nTx:nControlzzoO p>0-1
If N1, =Nconiro=2000p<0.01
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The Importance of Meaning

In the last incarnation of this column, we were reminded of the importance of accu-
racy, narrowly operationalized as understanding the difference between the population
parameter (B) and our estimate of that parameter through regression. Here, we will re-
mind ourselves of the importance of meaning, operationalized as understanding the
meaning of the magnitude of the difference in addition to its statistical significance.
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Scenarios Conclusions d

I H Treatment B is significantly better

m l_l Treatment B is significantly better
m |— F—' No difference

v — : No difference

YV | _I Treatment A is significantly better
vl L — |'_| Treatment A is significantly better

Favors B 0% Favors A
Difference in Success Rate (A - B)
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