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

_$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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Statistical
(Clinical)

Biological

significance S
significance

13

Consider a randomized controlled trial evaluating the
efficacy of an anti-hypertension drug: (> mmHg
difference)

Tx: X1y =125 mmHg, S;,=5 mmHg
Control: X¢,,;o=130 mmHg, S, .= mmHg

If nTx=nC0ntrol=2’ P >O' 1

If np,=n¢y =20, p=0.05
If np,=n¢,,,=200, p<0.01

14




Consider a randomized controlled trial evaluating
the ethcacy of an anti-hypertension drug: (I mmHg
difference)

Tx: Xy =129 mmHg, S,=5 mmHg
Control: Xy po=130 mmHg, S, ;=5 mmHg

If nTx=nControl=2 p >0.1
If np,=n¢, =20 p>0.1
It nsznCOntrolzzoo p >0.1
If np =ng,, ., =2000 p<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.

About the Authors

The author is the Journal’s associate editor for statistics
and evaluation.
Request for reprints should be sent to Roger D.
April 2007, Vol 97, No.4 | American Journal of Public Health Vaughan, DrPH, MS, Columbia University, Mailman
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American Journal of Public Health | November 2013, Vol 103, No. 11

| STATISTICALLY TR

\:T/“l;

Minimal Clinically Important Difference (MCID)—
Adding Meaning to Statistical Inference

In an earlier issue of the American Journal of Public Health, Vaughan published an article, “The Importance of
Meaning,” in the Statistically Speaking section.” This article continues the conversation by explicitly demonstrating
what “meaning” is in statistical inference.

About the Author

Linda S. Chan is with the Departments of Pediatrics and
Surgery, Keck School of Medicine, University of Southern
California, Los Angeles.

Scenarios Conclusions d

I | H Treatment B is significantly better

|1 By - I—I Treatment B is significantly better
m | — F—I No difference
v | — : No difference
Y |— . _l Treatment A is significantly better
Vi — I-—| Treatment A is significantly better

Favors B 0% Favors A

Difference in Success Rate (A - B)

TIrTTRE 1
18




Area of Clinical
Indifference d

Scenarios Conclusions

No difference

1=

Treatment B is significantly better

Il - No difference

[

B T T Ty ]

v - |

Insufficient evidence

|

Treatment A is significantly better

VI — Insufficient evidence

i

Favors B 5% 0% +5% Favors A

Difference in Success Rate (A — B)

19

Data Management for Pre- and Post-
measurement data

* A physician is evaluating a new diet

Coome e e w0 w1 for her patients with a family
3 ; : g L b history of heart disease.
! 4 % 1 112 us o To test the effectiveness of this diet,
i o . 16 patients are placed on the diet
7 7 63 0 138 =  for 6 months.
8 3 1 160 128
3 5 > 0 107 = * Their triglyceride levels are
- L - - b .. measured before and after the
2 2 . : 107 =  study, and the physician wants to
= | e = - = " know if either set of measurements
15 15 52 0 12 107 has changed? And how do age and
16 16 B0 1

104 = sex affect such changes, if any.




Option 1 (Difference in Differences,

least preferable)

patid age gender tg0
1 45 0 180
2 a6 0 139 R o R
w0 * First, taking the difference
o B W w between two measurements
7 63 0 138 . ° .
= * Fitting the regression model
9 52 i} 107
— * %*
W = o = * E(tg)=b0+b1*age+b2*gender
12 49 1 107
13 61 1 145
14 59 0 186
15 52 0 112
16 60 1 104
21
HARE
FEEE R
| 83 R R 5 i) THETAVRES ty
1 3012 090 049 33.28130 — B8 J—
a. TBISE (E 40, Gender, Age in years Male -21.2222 | 9 | 3115196
Female -4 4286 7 | 3405318
5 £870 -13.8750 16 | 32.48764
Anova
jor F5f0 of | TSI F BERE |
1 Frs) 1432364 2 716.182 647 5402
e | 14399386 13 | 1107 645
war | 15831.750 15
a. T AjEsE (Edn, Gender, Age inyears
b, {feiésd@n tg
&=
FEEB{RE8 B
13 | B ZEEHE | @S | Beta ST t gt |
1 e 16196 | 68.461 222 828
Age inyears - 674 1.251 -144 -.539 599
Gender 17.863 | 16.887 282 1.067 310

a. fidsdr g

22




Option 2 (Taking the floor and ceiling
effects into consideration)

‘ patid ‘ age ’ gender | tg0 gl
o o . 1 1 45 0 180 148
» Retain the original data format, and 2 & S as
make adjustment for tg0 in relating — ° 3 oy 2w
age and sex with tg1 : 5 64 o 1w
* % % B B 49 1 167 138
° E(tg1)=b0+b1 age+b2 gender+b3 th 7 7 63 0 130 122
8 8 B3 1 160 128
8 9 52 1] 107 120
10 10 45 0 156 103
" " 61 1 94 144
12 12 49 1 107 93
13 13 61 1 145 107
“ | 14 59 ] 186 142
15 15 52 0 12 107
% | 15 B0 1 104 103
23
BAE
| fE5 R R¥EH ] st HBES
1 3412 116 =108 26.410
a. TEAlsE (E8), Triglyceride, Age inyears, Gender
Anova®
1 FE510 df FEFEHRT F BAEE
1 0 1099.857 3 366.619 526 6734
BE 8370.080 12 697.507
a2k 9469.938 15
a. s (E8, Triglyceride, Age in years, Gender
h. {#E@r 1t interim triglyceride
&=
FAEEL RS Lty (s
1 BZESHE | #EFE | Beta A ! BEEE
1 (Eén 123.376 B65.615 1.880 085
Age inyears -.660 893 -182 -.665 518
Gender 2791 14.347 057 185 849
Triglyceride .260 252 30 1.035 3

a. {feiEdd 1stinterim triglyceride

24




Option 3 (Preferable)

patid ’

patid | age gender 1 [ 0
1 | [ T T
2| ) 0m
3 | I
i Y : room

ane

{ gender

DO~ O e W N -

o W W N = =

45
45
56
56
a0
50
46
46

- - o o o o o O

 Arranging data into a “long form”, suitable for GEE method or
Mixed model (or, multi-level analysis)

« Left table shows data for the first 4 participants.
» E(tg)=b0+b1*age+b2*gender+b3*time+Corr

25
Tests of Model Effects
Type Il Covariance Matrix
Wald Chi- (%) Robust estimator () Model-based estimator

Source Square df Sig.
{Intercepf) 16.939 1 .0oo Working Correlation Matrix
gender 1.339 1 247 Structure: Unstructured i
age 260 1 B10 ) }
Time 1113 1 078 |w| Adjust estimator by number of non-redundant parameters

Dependent Variable: Triglyceride

Model: (Intercept), gender, age, Time

Parameter Estimates
95% Wald Confidence Interval Hypothesis Test
Wald Chi-
Parameter B Std_Error Lower Upper Square df Sig.
{Intercept) 135.488 37.0750 62822 208.153 13.355 1 000
[aender=0] 11.438 9.8839 -7.934 30.810 1.339 1 247
N [gender=1] ne

age =317 6228 -1.538 903 260 1 610
[Time=0] 13.875 7.8640 -1.538 29.288 3113 1 078
[Time=1] @
(Scale) 744830

Dependent Variable: Triglyceride

Madel: (Intercept), sender, age, Time

26

a. Setto zero because this parameter is redundant.




When interaction terms are included:

E(tg)=b0+b1*age+b2*gender+b3*time+b4*(age x time) +

Tests of Model Effects

b5*(gender x time)

Parameter Estimates

Type Il
Wald Chi-
Source Square df Sig.
(Intercept) 16.938 1 000
gender 1.339 1 247
age 260 1 610
Time 164 1 685
gender * Time 1.445 1 229
Time *age 393 1 531

Dependent Variable: Triglyceride

Model: {ntercept), gender, age, Time, gender™

Time, Time * age

95% Wald Confidence Interval Hypothesis Test
Wald Chi-
B Std. Error Lower Upper Square df Sid.

(Intercepf) 158.950 450041 70.743 247156 12474 1 .000
[gender=0] 251 11.4335 -19.898 24920 048 1 826
[gender=1] 0 X X

age -.655 7773 -2178 869 709 1 400
[Time=0] -33.049 58.8669 -148.426 82328 38 1 5748
[Time=1] 0. .

[gender=0] * [Time=0] 17.853 14.8546 -11.261 46.968 1.445 1 229
[gender=0] * [Time=1] 04

[gender=1] * [Time=0] 02

[gender=1]* [Time=1] 02

[Time=0]* age 674 1.0761 -1.435 2,784 393 1 AN
[Time=1]* age 0

(Scale) 774.579

Dependent Variahle: Triglyceride

Model: (Intercepf), gender, age, Time, gender * Time, Time * age

a. Setto zero because this parameter is redundant
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Sometimes the Importance of Study Design 1s

Overlooked

| RESEARCH AND PRACTICE |

Increasing Use of Mammography Among

Older, Rural African American Women:

Results From a Community Trial

| Jo Anne Earp, ScD, Eugenia Eng, DrPH, Michael S. O’'Malley, PhD, Mary Altpeter, PhD, Garth Rauscher, MPH, Linda Mayne, PhD, RN,
Holly F. Mathews, PhD, Kathy S. Lynch, MPH, and Bahjat Qagish, MD, PhD

American Journal of Public Health | April 2002, Vol 92, No. 4
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“Difference of (in) the differences (DIDs)

method 1s the only choice for analysis

TABLE 4-Self-Reported Mammography Use in Past 2 Years From Baseline to Follow-Up: North
Carolina Breast Cancer Screening Program, 1993-1994 and 1996-1997
Difference of differences,’ %
Unadjusted Adjusted
No. Baseline, % Follow-Up, % Increase, % Estimate 95% Cl Estimate 95% Cl p
Overall
Intervention 387 i ) 17 6 (-1,14) I (0,14) 05
Comparison 409 56 67 1
Lowincome®
Intervention 219 &1l 59 2 12 2,21) 1’ 2,2) 02
Comparison 235 49 60 11
High income
Intervention 66 56 59 3 6 (-18,7) ik (-10,11) 92
Comparison 138 13 82 9

29




