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METHODS

e Generalized Linear Model

* 112,417 => Veterans
from NF/SG VHS region

* 2007-2009 Costs

* Adjustments for factors

* CPRS, Medical SAS, DSS-
NDE, DCG-HCC Data


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=C97DiKk0JmtGCM&tbnid=wiaHgpcp25IIHM:&ved=0CAUQjRw&url=http://www.northflorida.va.gov/NORTHFLORIDA/careers/pharmacy/prospective.asp&ei=xY9lUu2ADaThyQGW3IGYBA&bvm=bv.54934254,d.aWc&psig=AFQjCNHJPQB4dyqMNnV8Kz48jBtebqRvSg&ust=1382474040258768

* 94% males
RESULTS ° 85% White; 98% Not Hispanic/Latino
* 42% w/ moderate or catastrophic
disability

* Age:
—18% <55
—28% 55-64
—24% 65-74
—23% 75-84
—07% >85




Relative Increases in Cost ($) from 2007 to 2009

2007

2008

2009

2007-2009

Base

Interaction

Base

Interaction

Base

Interaction

Base

Interaction

Variables

Estimate (95% CI)

Estimate (95% CI)

Estimate (95% CI)

Estimate (95% CI)

Health Literacy

Adequate (Reference)

Inadequate

1.24(1.21-1.27)

1.68 (1.42-1.99)

1.327(1.28-1.36)

1.58 (1.31-1.91)

1.50 (1.46-1.54)

2.327(1.92-2.80)

1.30 (1.27-1.33)

2.05 (1.76-2.39)

Marginal

1.107(1.08-1.12)

1.14(1.02-1.28)

1147 (1.12-1.17)

1.427(1.26-1.61)

1.17 (1.15-1.20)

1.837(1.61-2.07)

1.127(1.10-1.14)

1.427(1.28-1.57)

Gender

Female (Reference)

Male

0.86 (0.84-0.88)

[ 0.867(0.83-0.88)

[ 0.837(0.81-0.85

0.83 0.80-0.85)

0.80" (0.78-0.82)

0.817(0.78-0.83)

0.847(0.82-0.86)

0.85 (0.83-0.87)

Marital Status

Married (Reference)

Divorced

1.147(1.12-1.16)

1.147(1.13-1.16)

1.137(1.11-1.15)

1.127(1.10-1.14)

1.187(1.16-1.20)

1.17 (1.15-1.19)

1.15 (1.13-1.16)

1.147(1.13-1.16)

Other

1.127(1.10-1.14)

1.107(1.08-1.12)

1.13 (1.10-1.15)

1.10 (1.08-1.12)

1.127(1.10-1.15)

1.137(1.11-1.16)

1.127(1.10-1.13)

1.117(1.09-1.13)

Priority Code

No service-connected disability (Reference)

Catastrophically disabled

2.047(2.01-2.08)

2.06 (2.02-2.10)

1.927(1.88-1.96)

1.90(1.86-1.94)

1.99” (1.95-2.02)

2.00"(1.96-2.04)

1.86(1.83-1.89)

1.87" (1.84-1.90)

Medicaid assistance/low
income

1.57"(1.54-1.59)

1.577(1.54-1.60)

1.57"(1.54-1.59)

1.577(1.54-1.6)

1.60" (1.57-1.63)

1.617(1.58-1.64)

1.557(1.53-1.57)

1.55" (1.53-1.58)

Moderate disability

1.247(1.22-1.26)

1.237(1.20-1.25)

1.26 (1.24-1.29)

1.25 (1.22-1.27)

1.30" (1.28-1.33)

1.297(1.26-1.32)

1.26 (1.24-1.28)

1.25 (1.23-1.27)

Race

Non-minority (Reference)

Minority

0.97(0.95-0.99)

[ 0.96 (0.94-0.99)

[ 1.02 (0.99-1.04)

1.01 (0.98-1.04)

1.03(1.01-1.05)

1.037(1.01-1.06)

1.01 (1.00-1.03)

1.00 (0.99-1.02)

Ethnicity

Not Hispanic or Latino (Reference)

Hispanic or Latino

1.09(1.04-1.14)

[ 1.10 (1.05-1.15)

[ 1.03 (0.99-1.08)

1.01 (0.96-1.06)

1.03 (0.99-1.08)

1.03 (0.98-1.08)

1.05 (1.01-1.09)

1.03 (0.99-1.08)

Age

285 (Reference)

<55

1.64 (1.59-1.68)

1.65 (1.60-1.70)

1.66 (1.62-1.72)

1.697(1.63-1.75)

1.567(1.51-1.61)

1.717(1.65-1.77)

1.637(1.59-1.67)

1.70"(1.65-1.76)

55-64

1.62 (1.58-1.66)

1.63 (1.59-1.69)

1.64 (1.60-1.69)

1.68 (1.62-1.73)

1.54" (1.50-1.58)

1.69(1.63-1.75)

1.61 (1.57-1.65)

1.69” (1.64-1.73)

65-74

1.40 (1.36-1.43)

1.417(1.37-1.45)

1.427(1.38-1.46)

1.447(1.39-1.49)

1.25 (1.22-1.29)

1.37 (1.33-1.42)

1.37(1.34-1.40)

1.437(1.39-1.47)

75-84

1.127(1.09-1.15)

1.127(1.09-1.16)

1.16 (1.12-1.19)

1.18 (1.14-1.22)

1.03" (1.00-1.06)

1.097(1.05-1.13)

1.117(1.08-1.13)

1.147(1.11-1.17)

DCG

2.09(2.07-2.11)

2.17 (2.15-2.20)

2.027(2.00-2.03)

2.10°(2.08-2.12)

2.017(1.99-2.03)

2.087(2.06-2.11)

2.35 (2.32-2.37)

2.46 (2.44-2.49)

Disease Status

(Reference=“no disease”)

Cerebral

1.21 (1.16-1.25)

1.22 (L.17-1.27)

1.26 (1.21-1.31)

1.27 (1.21-1.33)

1.27 (1.21-1.32)

1.26 (1.21-1.32)

1.147(1.11-1.17)

1.13 (1.10-1.16)

Heart

1.21°(1.19-1.22)

1.217(1.19-1.22)

1.29 (1.27-1.31)

1.30 (1.28-1.32)

1.18 (1.16-1.19)

1.19(1.17-1.21)

1.16 (1.15-1.18)

1.18 (1.16-1.19)

Vascular

1.17 (1.14-1.19)

1.207(1.17-1.24)

1.247(1.21-1.27)

1.26 (1.22-1.29)

1.18(1.15-1.21)

1.197(1.15-1.22)

1.127(1.11-1.14)

1.137(1.11-1.16)

Cancer

1.247(1.22-1.26)

1.24(1.21-1.26)

1.31(1.29-1.34)

1.347(1.31-1.37)

1.37 (1.34-1.39)

1.36 (1.33-1.39)

1.217(1.19-1.22)

1.217(1.19-1.23)

Diabetes

1.25 (1.23-1.26)

1.26 (1.24-1.28)

1.26 (1.24-1.28)

1.28(1.26-1.30)

1.247(1.23-1.26)

1.25 (1.23-1.27)

1.217(1.19-1.22)

1.217(1.20-1.23)

Arrhythmias

1.137(1.11-1.16)

1.127(1.10-1.15)

1.217(1.18-1.24)

1.227(1.19-1.25)

1.297(1.26-1.31)

1.307(1.27-1.33)

1.137(1.12-1.15)

1.127(1.11-1.14)




2007

2008

2009

2007-2009

Interaction

Interaction

Interaction

Interaction

HL by Age

Inadequate

<565

1.08 (0.97-1.2)

1.16 (1.03-1.31)

0.797(0.70-0.89)

0.93 (0.84-1.03)

55-64

0.99 (0.91-1.08)

0.89 (0.81-0.98)

0.75 (0.68-0.82)

0.83" (0.77-0.89)

65-74

1.12 (1.03-1.23)

0.98 (0.89-1.08)

0.807(0.72-0.88)

0.90° (0.83-0.97)

75-84

1.00 (0.93-1.08)

1.00 (0.92-1.09)

0.98 (0.90-1.06)

0.97 (0.91-1.04)

Marginal

<565

0.97 (0.89-1.05)

0.89 (0.82-0.97)

0.72 (0.66-0.78)

0.88 (0.82-0.94)

55-64

0.95 (0.89-1.02)

0.92(0.86-1.00)

0.737(0.68-0.79)

0.877(0.81-0.92)

65-74

0.94 (0.88-1.01)

0.94 (0.87-1.01)

0.737(0.68-0.79)

0.88 (0.83-0.94)

75-84

1.01 (0.95-1.08)

0.92 (0.86-0.99)

0.87 (0.81-0.93)

0.94 (0.89-1.00)

HL by Gender

Inadequate, Male

0.94 (0.81-1.10)

1.06 (0.90-1.26)

1.10 (0.93-1.30)

1.02 (0.89-1.17)

Marginal, Male

1.03 (0.94-1.13)

0.93 (0.84-1.03)

0.86 (0.78-0.96)

0.94 (0.86-1.03)

HL by Marital Status

Inadequate

Divorced

0.837(0.78-0.89)

1.00 (0.93-1.08)

0.927(0.85-1.00)

0.917(0.86-0.97)

Other

1.05 (0.99-1.13)

1.227(1.13-1.31)

0.96 (0.90-1.04)

1.06 (1.00-1.12)

Marginal

Divorced

1.03 (0.99-1.08)

1.04 (0.99-1.09)

1.09 (1.04-1.15)

1.05 (1.01-1.10)

Other

1.07 (1.02-1.12)

1.03 (0.98-1.09)

0.97 (0.92-1.03)

1.01 (0.97-1.06)

HL by Priority Code

Inadequate

Catastrophically disabled

0.93 (0.86-1.00)

1.07 (0.98-1.16)

0.85 (0.78-0.93)

0.917(0.85-0.98)

Medicaid assistance/low income

0.95 (0.88-1.03)

0.97 (0.89-1.05)

0.87 (0.80-0.94)

0.91(0.85-0.97)

Moderate disability

1.06 (0.97-1.16)

1.24 (1.12-1.37)

1.03 (0.93-1.13)

1.05 (0.97-1.14)

Marginal

Catastrophically disabled

0.98 (0.92-1.03)

1.03 (0.97-1.09)

1.02 (0.96-1.08)

1.01 (0.96-1.06)

Medicaid assistance/low income

0.97 (0.93-1.02)

0.98 (0.93-1.03)

0.98 (0.93-1.04)

0.99 (0.95-1.03)

Moderate disability

1.10 (1.04-1.16)

1.07 (1.01-1.13)

1.07 (1.01-1.14)

1.06 (1.01-1.11)

HL by Race

Inadequate, minority

1.05 (0.97-1.12)

1.00 (0.93-1.08)

1.01 (0.93-1.09)

1.02 (0.96-1.09)

Marginal, minority

1.06 (1.00-1.11)

1.08 (1.01-1.15)

1.01 (0.95-1.07)

1.06 (1.00-1.11)

HL by Ethnicity

Inadequate, Hispanic or Latino

0.94 (0.80-1.10)

1.20° (1.00-1.43)

1.02 (0.85-1.22)

1.05 (0.91-1.22)

Marginal, Hispanic or Latino

1.03 (0.90-1.17)

1.07 (0.93-1.24)

1.07 (0.93-1.24)

1.10 (0.98-1.24)

HL by Chronic Conditions

Inadequate, Cerebral

0.89 (0.77-1.03)

0.80 (0.69-0.94)

1.02 (0.87-1.19)

0.96 (0.88-1.05)

Marginal, Cerebral

1.01 (0.91-1.12)

1.07 (0.95-1.20)

0.97 (0.86-1.09)

1.04 (0.97-1.11)

Inadequate, Heart

0.98 (0.92-1.04)

0.92(0.87-0.99)

0.91(0.86-0.98)

0.87 (0.83-0.92)

Marginal, Heart

1.01 (0.97-1.06)

0.96 (0.92-1.01)

0.96 (0.91-1.01)

0.94 (0.90-0.97)

Inadequate, Vascular

0.77 (0.71-0.85)

0.90 (0.82-0.99)

0.95 (0.87-1.05)

0.92 (0.86-0.98)

Marginal, Vascular

0.90" (0.85-0.97)

0.94 (0.87-1.01)

0.95 (0.89-1.03)

0.96 (0.92-1.01)

Inadequate, Cancer

1.00 (0.92-1.08)

0.827(0.76-0.90)

0.95 (0.87-1.03)

0.927(0.87-0.98)

Marginal, Cancer

1.02 (0.96-1.09)

0.93 (0.87-0.99)

1.04 (0.98-1.11)

1.01 (0.96-1.05)

Inadequate, Diabetes

0.93" (0.88-0.98)

0.85(0.80-0.90)

0.98 (0.92-1.04)

0.94 (0.89-0.98)

Marginal, Diabetes

0.95 (0.91-0.99)

0.95 (0.91-0.99)

0.95 (0.91-0.99)

0.97 (0.94-1.01)

Inadequate, Arrhythmias

1.00 (0.92-1.09)

0.94 (0.86-1.02)

0.87°(0.79-0.94)

0.96 (0.90-1.02)

Marginal, Arrhythmias

1.05 (0.99-1.11)

0.97 (0.91-1.03)

0.99 (0.93-1.06)

1.07 (1.02-1.12)

HL by DCG Score

Inadequate

0.797(0.77-0.81)

0.797(0.77-0.81)

0.797(0.77-0.81)

0.767(0.73-0.78)

Marginal

0.907(0.87-0.92)

0.907(0.88-0.92)

0.917(0.89-0.93)

0.877(0.85-0.89)




RESULTS - Being minority, younger
than 85 years of age,
female, divorced, disabled,
Medicaid/low income, and
having chronic conditions
was associated with
increased health care costs.




literacy level was associat

- increased health care cos
Adequate = 83%  Marginal =12%  Inadequate = 5%
$4,598-$6,295  $6,023-$8,851  $7,870 - $12,352
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TABLE 2. OBSERVED AVERAGE COST PER PERSON BY HEALTH
LITERACY AND CARE SETTING

Cost ($) from 2007 to 2009: Inpatient, Outpatient and Pharmacy

) 2007 2008 2009 2007-2009
Variables - n(%)  mean(sd)  mean(sd)  mean(sd)  mean (sd)
TOTAL Cost

Adequate 76,700 (83) 4,598 (10,847) 5,695 (13,784) 6,295 (16,140) = 16,587 (30,578)
Marginal 10,935 (12) 6,023 (13,796) 7,977 (18,307) 8,851 (20,219) 22,852 (39,322)
Inadequate 4,939 (5) |
Inpatient
Adequate 11,010 (12)* 14,976 (26,046) \ 18,528 (30,906) 25,058 (40,559) \ 26,853 (45,812)
Marginal 2,177 (2)* 18,500 (32,860)\ 23,047 (35754) 28,453 (41,227) \ 34,087 (52,481)
Inadequate 1,278 (1)* | |
Outpatient
Adequate 76,700 (83) 3,864 (7,175) 4,441 (7,657) 4,428 (6,879) = 12,732 (17,114)
Marginal 10,935 (12) 4,651 (7,041) 5,633 (8,986) 5,782 (8,822) 16,065 (19,959)
Inadequate 4,939 (5) \
Pharmacy
Adequate 74,787 (81)* 1,049 (4,113) 1,061 (4,082) \ 1,041 (3,647) \ 3,032 (7,827)
Marginal 10,704 (12)* 1,217 (3,088) 1,337 (3,859) \ 1,582 (5,094) \ 4,006 (8,219)
Inadequate 4,879 (5)*
*Sample sizes vary due to variation in use of inpatient and pharmacy services. Thus these values represent
sample size for three-year timeframe.




TABLE 3. THREE YEAR
PREDICTED COSTS BY RISK
SCENARIOS

Male aged 55-64 years old, married, not disabled or
service connected, non-minority, not Hispanic,
with no chronic conditions and mean comorbidity
score

% difference between base and interaction model
Male aged 55-64 years old, divorced, not disabled
or service connected, non-minority, not Hispanic,

with no chronic conditions and mean comorbidity
score

% difference between base and interaction model

Male aged 55-64 years old, divorced, moderately
disabled, non-minority, not Hispanic, with no
chronic conditions and mean comorbidity score

% difference between base and interaction model

Male aged 55-64 years old, divorced, moderately
disabled, minority, not Hispanic, with no chronic
conditions and mean comorbidity score

% difference between base and interaction model

Male aged 55-64 years old, divorced, moderately
disabled, minority, Hispanic, with no chronic
conditions and mean comorbidity score

% difference between base and interaction model

Male aged 55-64 years old, divorced, moderately
disabled, minority, Hispanic, heart and diabetes
conditions and mean comorbidity score

% difference between base and interaction model

Male aged 55-64 years old, divorced, moderately
disabled, minority, Hispanic, heart and diabetes
conditions and upper quartile comorbidity score

(0.74)

% difference between base and interaction model

HEALTH LITERACY
ADEQUATE MARGINAL INADEQUATE

Base | Interaction Base Interaction Base Interaction
Model Model Model Model Model Model
$8,254  $6,530 $8,864 $12,178

$7,466

$9,248 $10,719

$9,479 $10,621  $10,691 @ $12,310

$11,926 $9,324 $14,122

$12,076  $9,367 $14,978

$12,634 $9,647 $17,035

$13,801 $22,263

$13,362

$13,530

$14,155

$17,691 $19,822

$19,972

$19,953 $22,355 $24,794 $25,912




WHAT DO * Scendarios confirm

SCENARIOS influencing factors on cost,

TELL US? including impact of low
health literacy.

* Scendrios inform research
questions and points of
leverage for improvements
in patient-centered care.




SO  Veterans’ with low health

WHAT? literacy for a 3-year period,
wds = more
than those with adequate
health literacy in the NF/SG
region.

* Large-scale data illustrate
financial impacts within
integrated healthcare
system.




FINAL
THOUGHTS

STUDY L
Selection .

confirm causality,
subject to.i
and missing data..-

bias, can't

IMITATIONS:

naccurate

* Improving health literacy in
integrated healthcare
systems such as the VA has
great potential for
economic savings.

* Ongoing assessment at
population level provides
compelling support for
investing in research,
policy, and practice.



This material is the result of work supported with resources and the use of
facilities at the James A. Haley Veterans’ Hospital. Content does not represent the
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