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WHAT’S KNOWN ON THIS SUBJECT: Children with special health
care needs (CSHCN) account for more than one-third of pediatric
health care costs. Little is known regarding the impact of shared
decision-making (SDM) over time on child health care
expenditures and utilization.

WHAT THIS STUDY ADDS: In a national sample, we found that
increasing SDM was associated with decreased health care costs
and utilization for CSHCN. Results support prospective studies to
determine if pediatric interventions to foster SDM reduce the

J

financial burden of caring for CSHCN.

-

BACKGROUND AND OBJECTIVES: To understand the association be-
tween shared decision-making (SDM) and health care expenditures
and use among children with special health care needs (GSHCN).

METHODS: We identified CSHCN <<18 years in the 2002—2006 Medical
Expenditure Panel Survey by using the GSHCN Screener. Qutcomes
included health care expenditures (total, out-of-pocket, office-based,
inpatient, emergency department [ED], and prescription) and utilization
(hospitalization, ED and office visit, and prescription rates). The main
exposure was the pattern of SDM over the 2 study years (increasing,
decreasing, or unchanged high or low). We assessed the impact of
these patterns on the change in expenditures and utilization over
the 2 study years.

RESULTS: Among 2858 subjects representing 12 million CSHCN, 15.9%
had increasing, 15.2% decreasing, 51.9% unchanged high, and 17.0%
unchanged low SDM. At baseline, mean per child total expenditures
were $2131. Over the 2 study years, increasing SDM was associated
with a decrease of $339 (95% confidence interval: $21, $660) in total
health care costs. Rates of hospitalization and ED visits declined by
40 (0.1, 79) and 11.3 (4.3, 18.3) per 100 GSHCN, and office visits by
1.2 (0.3, 2.0) per child with increasing SDM. Relative to decreasing
SDM, increasing SDM was associated with significantly lower total
and out-of-pocket costs, and fewer office visits.

CONCLUSIONS: We found that increasing SDM was associated with de-
creased utilization and expenditures for CSHCN. Prospective study is war-
ranted to confirm if fostering SDM reduces the costs of caring for CSHCN
for the health system and families. Pediatrics 2012;129:99—107




In shared decision-making (SDM),
families and clinicians both participate
in decisions, exchange information, ex-
press preferences, and negotiate the
treatment plan.! Given benefits of SDM
in increasing patients’ knowledge, de-
creasing uncertainty, and limiting the
overuse of treatments that patients
do not value,? the Institute of Medicine
(IOM) recently encouraged research
assessing the comparative effective-
ness of SDM3 and the 2010 Patient
Protection and Affordable Care Act
supports the implementation of SDM in
clinical settings.4 In pediatrics, part-
nership between families and clini-
cians is one of the Maternal and Child
Health Bureau’s 6 core measures of the
care of children with special health
care needs (CSHCN)5 and a primary
attribute of the medical home87 De-
spite this emphasis, little is known re-
garding the impact of SDM on children’s
health care costs and utilization.

CSHCN, those who have or are at in-
creased risk of a chronic physical, de-
velopmental, behavioral, or emotional
condition and require health and related
services beyond those required by chil-
dren generally,® are an ideal population
to study the impact of SDM on health
care costs and utilization. CSHCN have
health care expenses that are 3 times
higher than other childrend Although
they represent approximately 15% of the
population, CSHCN account for 33.6% or
more of total health care costs attrib-
utable to children.8='* CSHCN also have
4 times the number of hospitalizations,
twice as many physician visits, 1.5 times
as many emergency department (ED)
visits, and receive 5 times the number
of prescriptions® Reflecting the impact
of higher health care utilization and
costs, approximately 40% of families of
CSHCN experience burdensome out-of-
pocket expenses even when they are
eligible for safety net programs.1213

Prior literature has described health
care costs and utilization for CSHCN,
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but has not examined the impact of
SDM on these outcomes. We conducted
a longitudinal analysis of a nationally
representative dataset to address this
knowledge gap. We hypothesized that
both increases in SDM and higher ab-
solute levels of SDM over time would
lead to decreased costs and utilization
of health services.

METHODS
Study Design and Data Source

We conducted a longitudinal analysis of
the Medical Expenditure Panel Survey
(MEPS), administered annually by the
Agency for Healthcare Research and
Quality (AHRQ) and previously used to
study expenditures for GSHCN.%'1 All
children <18 years old were followed
for 2 years. Between 12 810 and 14 828
households were sampled annually from
the US civilian, noninstitutionalized
population drawn from the previous
year’s National Health Interview Survey
(NHIS).™ The person from each house-
hold who was most knowledgeable
about the health of its members pro-
vided information on health status,
health insurance, and health care uti-
lization. Household interviews were
supplemented by surveys from medi-
cal providers, health insurers, phar-
macies, and employers who provided
additional health expenditure and
utilization data.

Study Sample

The study sample included all children
<18 years of age in MEPS panels 7 to
10 (2002—2006). From this sample,
CSHCN were identified using the vali-
dated CSHCN Screener that identifies
children based on functional limita-
tions or health care needs.'>'6 Children
were excluded if they had no usual
source of care or their household did
not respond to any of the items used
to create the SDM measure. MEPS re-
sponse rates for completion of all sur-
vey rounds for the years considered

ranged from 58.3% to 64.7%.1* We were
able to generalize results to the gen-
eral population of CSHCN in the United
States by accounting for the stratifi-
cation, clustering, and unequal prob-
abilities of selection and response in
the complex survey design.

Outcome Measures

We examined total health care expen-
ditures as well as multiple components
of cost. Total health care expenditures
included direct paymentsto health care
providers for outpatient visits, home
health care, prescriptions, dental visits,
hospital stays, ED visits, and other
medical equipment and expenses.!!14
We separately considered out-of-pocket
(copayments and payments not re-
imbursed by insurance),'” office-based,
inpatient, ED, and prescription costs. To
avoid bias from extreme outliers and
violations of the assumptions of nor-
mality of our statistical models® we
calculated all expenditure results with
the top 2.5% of values trimmed to the
97.5 percentile. As a sensitivity analysis
that also minimized bias from outliers,
we assessed the cost percentile rank
for each subject for each year for these
outcomes.

We also assessed the impact of SDM
on health care utilization, including the
rates of hospitalizations and ED visits
per 100 children per year, as well as
office visits and prescriptions per child
per year.

Independent Variables

As we have previously reported in de-
tail,’® we determined families’ partici-
pation in SDM using a latent class
analysis of responses to 7 separate
MEPS items that address the 4 com-
ponents of SDM in the most widely ac-
cepted definition (Table 1).' Latent class
models identify homogeneous groups
of people according to their observed
response patterns.'®-20 [tems were
drawn from the Access to Care and the



TABLE 1 ltems Included in the Latent Class Analysis of SDM

ARTICLE

SDM Items from the Medical
Expenditure Panel Survey

Corresponding Component(s)

Unweighted Distribution of Scores, n (%)

of the Definition of SDMa

1 (Never) 2 (Sometimes) 3 (Usually) 4 (Always)  Not EvaluableP
If there were a choice between treatments, how often 1,4 192 (7) 323 (11) 588 (21) 1552 (54) 203 (7)
would your medical provider ask you to help make
the decision?
Thinking about the types of medical, traditional, and 3 70 (2) 180 (6) 586 (21) 1715 (60) 307 (11)
alternative treatments you are happy with, how often
does your medical provider show respect for these
treatments?
In the past 12 mo, how often did your child’s doctors or 2,3 16 (1) 158 (5) 519 (18) 1847 (65) 318 (11)
other health providers listen carefully to you?
In the past 12 mo, how often did your child’s doctors or 2,3 25 (1) 114 (4) 497 (17) 1907 (67) 315 (11)
other health providers explain things in a way that
you could understand?
In the past 12 mo, how often did your child’s doctors or 3,4 25 (1) 127 (5) 465 (16) 1926 (67) 315 (11)
other health providers show respect for what you
had to say?
In the past 12 mo, how often did your child’s doctors or 2 57 (2) 184 (6) 539 (19) 1762 (62) 316 (11)
other health providers spend enough time with you?
1 (No) 4 (Yes) Not Evaluable
Does a medical person at your usual source of care 2 160 (6%) 2572 (90%) 126 (4%)

present and explain all options to you?

Components of SDM:

a
1)
(2) Both share information with each other;
(3)
)

1) Both the doctor and the patient are involved in the treatment decision-making process;

Both take steps to participate in the decision-making process by expressing treatment preferences;

(4) Both the doctor and the patient agree on the treatment to implement.
b “Not evaluable” category includes subjects to whom the question was inapplicable, not ascertained, or who answered “don’t know.”
Table partially reproduced with permission from Pediatrics, Vol. 126, Page(s) 306—314, Copyright © 2010 by the AAP. The distribution of scores was not in the original publication.

communication and quality-oriented
Gonsumer Assessment of Health Plans
Survey sections of the MEPS survey.

For each study year, each child’s house-
hold was initially categorized to have low,
intermediate, or high participation in
SDM. Because the low SDM group rep-
resented <1% of the population,
results were unchanged when the low
and intermediate groups were com-
bined. Then, to demonstrate the impact
of both the level of and change in SDM
over the 2 study years, we classified
households into 4 patterns: increasing,
decreasing, unchanged low (combines
intermediate and low), or unchanged
high SDM. Increasing and decreasing
SDM were defined based on movement
between the initial 3 SDM categories
between the 2 study years. For example,
a change from low to intermediate, low
to high, or intermediate to high SDM was
categorized as an increasing pattern. We
determinedthat these subgroups had
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similar effects on study outcomes be-
fore combining them.

Covariates

We considered additional variables
that might confound the relationship
between SDM, expenditures, and utiliza-
tion. These covariates consisted of de-
mographic characteristics including the
child’s age (0—4 vs 512 vs 13—17 years),
gender, race (white, black, other) and
Hispanic ethnicity, region of residence
(Northeast, Midwest, South, West), pa-
rental education (no high school di-
ploma, high school diploma, bachelor’s
degree, graduate-level degree, or other
degree), and household income (poor,
<100% of the applicable poverty ling;
near poor, 100% to <<125%; low, 125% to
<<200%; middle, 200% to <<400%; high,
=400%), as well as any private health
insurance (versus others). To ensure
that findings were not confounded by
child health, we adjusted for general
health status based on the overall score

(low, <15; medium, 15 to <20; and high,
=20) from 5 Likert-scaled items derived
from the Child Health Questionnaire,
General Health Subscale.'82! Specifically,
we considered 5 patterns of health sta-
tus: unchanged low, medium, or high,
increasing, and decreasing.

Statistical Analysis

Characteristics of the Study Sample

We initially described the weighted
proportion of GSHCN in MEPS included
versus excluded from the study and
compared the characteristics of GCSHCN
with each pattern of SDM using X2 tests.
Following guidance from AHRQ, all
statistical analyses were conducted
using a statistical package (Stata)
designed specifically for the analysis
of longitudinal data from the weighted,
clustered, and stratified MEPS survey.22
This approach provides conservative
estimates accounting for repeated
measures over time.22 P values of
<<.05 were considered significant.
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Assessing the Impact of SDM on
Expenditure and Utilization Outcomes

To assess the impact of SDM on all ex-
penditure outcomes in the presence
of skewed cost data, we used 2 ap-
proaches that would be resistant to
high-cost outliers. First, we calculated
the mean cost for each child during
each of the 2 study years, with the top
2.5% of values trimmed to the 97.5
percentile. Second, without trimming,
we estimated the mean expenditure
percentile rank for GSHCN with each of
the observed patterns of SDM for each
study year. We next calculated the
change in expenditures as well as ex-
penditure percentile rank with 95%
confidence intervals (CIs) for those with
increasing, decreasing, or unchanged
high or low SDM.

We used the same approach for all
utilization measures, first describing
the mean rate of hospitalizations, ED
visits, office visits, or prescriptions for
each child in each study year by SDM
pattern and then calculating the change
in rates with 95% Cls for each of these
patterns.

Linear regression was then used to es-
timate the impact of SDM on expendi-
tures and utilization while adjusting for
differences in children’s characteristics
across the distinct SDM patterns. For all
expenditure and utilization outcomes,
linear regression models with robust
variance estimates that reflect the
complex survey design were used with
the change in expenditures or utilization
between study years as the outcome
and pattern of SDM as the independent
variable. Expenditure results were con-
firmed by models using cost percentile
rank as the outcome.

We then constructed models with and
without covariates. Since the inclusion
of covariates did not change the as-
sociation of SDM with expenditures
or utilization, unadjusted results are
presented for all analyses. Models
were implemented in Stata 10 and 11
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(StataCorp, College Station, TX). The
Children’s Hospital of Philadelphia
Institutional Review Board (IRB) de-
termined this study to be IRB exempt.

RESULTS
Study Sample

The study sample, which included 2858
CSHCN, was representative of 12 million
US children. This sample, composed of
those with a pattern of SDM assigned
and a usual source of care, included
90% of the weighted US population of
CSHCN (Table 2). Those excluded were
significantly more likely to be of black
or other non-white race (P < .001), to
be Hispanic (P = .03), to have lower
levels of parental education (P = .02)
and higher levels of poverty (P << .001),
andto have no private health insurance
(P << .001).

Inthe weighted study population, 15.9%
had increasing, 51.9% unchanged high,
17.0% unchanged low, and 15.2% de-
creasing SDM (Table 2). Overall, these
groups had similar demographic char-
acteristics; however, children whose
families reported increasing or un-
changed high SDM were less likely to be
0 to 4 years of age (P = .009). Addition-
ally, children whose families reported
decreasing or unchanged high SDM
were more likely to have private in-
surance (P = .04), and those whose
families reported unchanged high SDM
were more likely to have persistently
high overall health (P =.0005).

Association of SDM With Health
Care Expenditures

At baseline, there were no significant
differences between those with dis-
tinct SDM patterns for any cost or
utilization outcome. CSHCN had mean
total, out-of-pocket, office-based, in-
patient, ED, and prescription expendi-
tures of $2832, $454, $645, $617, $82,
and $624, respectively. With the top
2.5% of expenses trimmed, values were
$2131, $389, $557, $127, $64, and $478

(Table 3). We present trimmed values
for all subsequent results.

Between years 1 and 2 of the study,
increasing SDM was associated with
a significant decrease in total health
care expenditures (—$339 (95%
Cl: —$660, —$21) (Table 2). Total costs
did not change significantly over time
for those with any other SDM pattern.
During the study period, prescription
expenditures increased for all groups.

When we assessed the relative differ-
ences in the change in costs from year
1 to 2 between those with each SDM
pattern (Table 4), we found that those
with increasing SDM had significantly
lower total and out-of-pocket health
care expenditures compared with those
with decreasing SDM with relative dif-
ferences of —$584 (—$1131, —$38) and
—$142 (—$265, —$19). No significant
contrasts were observed between the
unchanged high and low SDM groups
for any outcome. These expenditure
results were confirmed in secondary
analyses with the cost percentile rank
as the outcome.

Association of SDM With Health
Care Utilization

At baseline, CSHCN had rates of 6.5
hospitalizations and 27.0 ED visits per
100 children per year and 6.1 office
visits and 7.8 prescriptions per child
per year.

We found that increasing SDM was as-
sociated with significant decreases in
hospitalizations, ED visits, and office
visits over time (Table 3). Rates of hos-
pitalizations and ED visits for CSHCN
with increasing SDM declined by 4.0 (0.1,
79) and 11.3 (4.3, 18.3) per 100 children
per year, respectively. Results showed
a mean drop of 1.2 (0.3, 2.0) outpatient
visits per child per year with increasing
SDM. When we examined relative dif-
ferences over time between those with
each SDM pattern, we found that those
with increasing SDM had 1.7 (0.3, 3.2)
fewer office visits per child per year
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TABLE 2 Characteristics of Children with Special Health Care Needs (CSHCN), Age 0—17 Years, by SDM Category

Variable Included Excludeda P Valuep P Valuep
- - - Comparing Comparing Included
Increasing Unchanged High Unchanged Low Decreasing SDM Patterns Versus Excluded
N 483 1443 484 448 393
No. children represented in population 1.9 million 6.3 million 2.0 million 1.8 million 1.4 million
Percent represented 15.9% 51.9% 17.0% 15.2%
Demographic characteristics % % % % %
Age, y .009 6
0-4 13.3 11.8 20.5 17.1 16.3
5-12 50.8 50.3 453 475 49.5
13-17 35.9 379 34.2 35.4 34.2
Female 441 43.8 40.8 437 46.0 8 4
Race <.001
White 80.2 79.0 75.7 772 68.2
Black 15.0 16.5 17.2 16.1 194
Other 48 45 71 6.7 124
Hispanic 16.4 12.7 12.0 149 18.2 2 03
Region 9 2
Northeast 19.6 19.7 17.9 15.7 12.7
Midwest 2186 228 229 21.0 249
South 37.2 39.0 38.5 40.6 40.6
West 216 18.5 20.7 227 219
Parental education 8 02
No degree 11.9 9.2 1.3 11.9 171
High school complete 454 45.7 484 44.3 48.7
Bachelor’s degree 19.0 16.5 15.0 19.7 113
Graduate-level degree 10.1 13.3 126 1.7 1.5
Other degree 13.6 15.3 12.7 124 114
Poverty A <.001
Poor 23.0 17.7 219 19.5 28.3
Near poor 42 4.1 59 41 5.8
Low income 15.7 15.6 16.4 129 15.3
Middle income 32.9 29.1 31.1 31.7 33.6
High income 242 33.5 247 318 16.0
Insurance coverage 04 <.001
Any private 60.1 67.7 60.7 65.1 50.3
Other 39.9 32.3 39.3 349 497
General health status patternc .0005 .06
Increasing 23.3 19.7 20.0 18.1 16.0
Unchanged high 314 39.0 24.5 30.2 28.8
Unchanged intermediate 14.3 12.7 18.0 14.7 18.0
Unchanged low 114 84 12.0 11.5 74
Decreasing 18.6 20.2 25.5 25.5 29.8

a Children were excluded if they had no usual source of care or their household did not respond to any of the items used to create the SOM measure.

b Pvalues calculated by )(2 tests with robust variance estimates accounting for the weighted, clustered, and stratified MEPS survey design.

¢ General Health Status determined using the overall score from 5 Likert-scaled items derived from the Child Health Questionnaire, General Health Subscale (child seems less healthy than
other children, child has never been seriously ill, child usually catches whatever is going around, expect child will have a healthy life, respondent worries more than is usual about child’s
health). For each year, the overall score was categorized as (low, <15; medium, 15 to <<20; or high, =20). Patterns over the 2 study years are presented.

compared with those with decreasing
SDM, 1.3 (0.3, 2.3) fewer visits compared
with those with unchanged high SDM,
and 2.2 (0.2, 4.2) fewer visits compared
with those with unchanged low SDM
(Table 5). Over time, those with in-
creasing SDM had 4.4 (0.1, 8.7) fewer
hospital visits and 10.3 (1.9, 18.6) fewer
ED visits per 100 GSHCN per year than
those with unchanged high SDM. We
observed no differences over time in
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prescription rates. As with expenditure
outcomes, we found no relative differ-
ences in utilization over time when
comparing those with unchanged high
versus low SDM.

DISCUSSION

In a US sample representing 12 million
CSHCN, we found that increasing SDM
was associated with decreases in health

care expenditures and utilization. For
those with increasing SDM, total costs
declined by $339. Relative to those with
decreasing SDM, CSHCN with increasing
SDM had $584 lower total costs over the
study period, and costs trended lower
for those with increasing SDM in all
expense categories studied except for
prescriptions. Overall, savings were
substantial compared with the mean
baseline costs 0f$2131 across all CSHCN.
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TABLE 3 Health Expenditures and Utilization Among CSHCN by SDM Group

All CSHCN SDM Increasing SDM Unchanged High SDM Unchanged Low SDM Decreasing

Sample N 2858 483 1443 484 448
No. children represented in population 12.0 million 1.9 million 6.3 million 2.0 million 1.8 million
Percent represented 100.0% 15.9% 51.9% 17.0% 15.2%
Mean total health expenditurese:

in year 1o 2131 2050 2111 2222 2178

in year 2 2071 1711 2033 2204 2423

change (95% Cl)¢ —60 (—202, 82) —339 (—660, —21) —178 (—260, 104) —18 (—459, 422) 245 (—181,672)
Mean out-of-pocket expendituresa:

in year 1o 389 398 396 392 351

in year 2 374 333 384 334 428

change (95% Cl)° —15 (—46,17) —65 (—150, 21) —12 (—58, 34) —58 (—133,17) 77 (=12, 166)
Mean office-based expendituresa:

in year 1o 557 521 544 645 538

in year 2 537 452 541 566 576

change (95% Cl)° —20 (—60, 20) —69 (—146, 8) —3 (=53, 47) —79 (—193, 34) 38 (—80, 157)
Mean inpatient expenditurese:

in year 1b 127 133 107 140 173

in year 2 130 85 120 204 126

change (95% Cl)° 3 (—35, 38) —48 (—130, 34) 13 (—34, 60) 64 (—41, 169) —47 (—135, 42)
Mean ED expendituresa:

in year 1o 63 66 60 59

in year 2 32 62 45 58

change (95% Cl)° —10 (=19, 1) —31(=51,12) —4 (=17, 10) —15 (-39, 8) —1(—29, 28)
Mean prescription expendituresa:

in year 1o 478 430 505 422 498

in year 2 547 508 571 511 548

change (95% Cl)° 69 (38, 101) 78 (9, 148) 66 (23, 108) 89 (19, 159) 50 (—30, 131)
Mean rate of hospitalizationsd:

in year 1o 75 5.0 6.8 10.2

in year 2 3.5 5.4 79 74

change (95% Cl)¢ —06(—24,12) —4.0 (=79, —0.1) 04 (—18,2.7) 1.1 (=34, 58) —28(—9.0,3.3)
Mean rate of ED visitsd:

in year 1o 26.1 246 323 30.3

in year 2 14.8 23.5 239 25.5

change (95% Cl)¢ —45(=79,-1.1) —11.3 (—18.3, —4.3) —11(=52,3.1) —84(—183,14) —48(—15.0,54)
Mean rate of office visitse:

in year 1o 6.3 6.0 6.4 5.6

in year 2 5.1 6.2 74 6.2

change (95% Cl)¢ 0.1 (—0.3,0.6) —12(=20, —0.3) 0.2 (-04,0.7) 1.0 (—0.8,2.9) 0.6 (—06,1.7)
Mean rate of prescriptionse:

in year 1b 7.7 8.0 73 8.0

in year 2 7.3 8.4 7.7 8.1

change (95% Cl)e 0.2 (—0.1,0.6) —04(—11,03) 04 (—=02,1.0 04(—04,1.2) 0.1 (=09, 1.0)

aThe highest 2.5% of expenditure values were trimmed at the 97.5 percentile to avoid bias and ensure that assumptions of normality of the statistical models were not violated. All amounts are

in US dollars ($).

bThere were no significant baseline differences between groups with different SDM patterns for any of the outcomes (all P> .05 based on linear regression accounting for the survey design).
¢ 95% confidence intervals calculated from linear regression with robust variance estimates accounting for the weighted, clustered, and stratified MEPS survey design.

d Rates are per 100 patients per year.
¢ Rates are per patient per year.

These results, confirmed in sensitivity
analyses and unchanged in analyses
that considered multiple covariates, in-
cluding trends in general health status,
are consistent with our hypothesis that
increases in SDM over time would result
in overall savings.

Although increasing SDM was associat-
ed with lower costs, our results did not
show that higher absolute levels of SDM
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resulted in savings. No significant ab-
solute or relative change in total costs
was observed over time among those
with unchanged high or low SDM. In the
context of decreases in total expendi-
tures with increasing SDM, these results
might reflect an initial savings when
moving to a higher level of SDM, but a lack
of a continued reduction in costs when
high levels of SDM versus lower levels are

maintained. With stable levels of SDM,
disease severity may be the primary
determinant of costs and the impact of
SDM may be minimized 2 Prospective
studies will be needed to confirm and
explain these results in more detail.

In contrast to total health care expendi-
tures, out-of-pocket costs reflect the fi-
nancial burden for affected families. We
found that out-of-pocket costs dropped
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—11 (=107, 85)

3

—16 (46, 14)
—31 (-85, 3)
—12 (-37,2)

.09
9

A

—112 (=243, 19)

9

10 (-129, 150)
—107 (245, 30)

9

—6 (123, 110)

—142 (=265, —19)
—46 (—137, 44)

2

—320 (-850, 210)
—584 (1131, -38)

vs unchanged low

vs decreasing
SDM unchanged high

28 (-89, 125)
23 (58, 105)

07
4

—1(-128, 126)
51 (~64, 166)

2

—77 (196, 42)

3

8

60 (—427, 546)

vs unchanged low

vs decreasing
SDM unchanged low

7
4

15 (=75, 106)
39 (=83, 140)

8
4

3 (-36, 30)
—15 (=52, 22)

3

A

60 (—44, 164)
110 (=27, 248)

—41 (=171, 89)
—118 (-286, 50)

A

—89 (~195, 16)
—135 (248, -23)

2
4

—324 (790, 142)
—264 (-890, 362)

2

vs decreasing

a Because the inclusion of covariates did not change the association of SDM with expenditures, unadjusted results are shown.

b The highest 2.5% of expenditure values were trimmed at the 97.5 percentile to avoid bias and ensure that assumptions of normality of the statistical models were not violated. All amounts are in US dollars ($).

¢ Pvalues calculated from linear regression with robust variance estimation accounting for the complex survey design.
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by $142 over time for those with in-
creasing versus decreasing SDM. In
SDM, treatment decisions explicitly
account for families’ values and pref-
erences,' including those related to
out-of-pocket cost. In fact, some have
advocated for SDM as a way to help
clinicians acknowledge and address
families’ financial concerns.2 Qur find-
ings suggest that when SDM increases
as opposed to declines, families and
clinicians may reach decisions that are
less financially burdensome. Given that
prior work has demonstrated that
more than half of CSHCN have high out-
of-pocket expenses,’213 SDM may prove
to be an important approach to help
many families manage the costs of
caring for medically complex children.

Little work has examined the impact
of SDM on child health care costs
and utilization. Decreases in cost
were observed in a quality improve-
ment initiative that used telephone-
based case management to foster
doctor-patient communication, patient
self-management skills, and SDM for
high-risk adults and children.? In that
study, preferences for more conserva-
tive treatments among adults partici-
pating in SDM were largely responsible
for cost reductions. Prior research on
health costs and utilization for CSHCN
has primarily focused on the benefits
of care coordination and the medical
home.26-28 The introduction of care
coordination through ambulatory sub-
specialty clinics for children with chronic
conditions was found to reduce hospital
costs,?? and expanded community-based
care coordination also resulted in
savings.®0 In addition, findings from the
2005-2006 National Survey of GSHCN
indicate that those with access to the
medical home and adequate care co-
ordination have approximately half the
odds of having more than $500 in out-of-
pocket costs3' and report fewer finan-
cial problems32 Our findings extend
these results by showing that including
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TABLE 5 Relative Difference in Change Over Time in Health Utilization Between SDM Groupsa

HospitalizationsP P Valuee ED VisitsP PValuee  Office-based Visitsd P Valuee Prescriptionsd P Value®
(95% ClI) (95% CI) (95% CI) (95% CI)

SDM increasing —44(—87,—0.1) 04 —10.3 (—186, —1.9) 02 —13 (=23, —0.3) 01 —08(—18,02) A

vs unchanged high

vs unchanged low —51(—108,0.7) .08 —29(—145, 86) 8 —22(—42,-02) .03 —08(—18,03) A

vs decreasing —1.1(—886,6.3) 8 —6.5 (—18.6,5.6) 3 —1.7(—32, —03) .02 —04 (—186,08) 5
SDM unchanged high 06 (—44,57) 8 —73(—1738,3.1) 2 09 (—17,28) 4 —0.1(=10,10 9

vs unchanged low

vs decreasing 3.3 (—3.4,10.0) 3.7 (—=17.5,15.0) 5 —04(—17,09) 5 04 (—08,1.5 5
SDM unchanged low 3.9 (=38, 11.5) —3.6(—174,10.2) 8 05 (—=17,27) 7 03 (=09, 1.5 6

vs decreasing

a Since the inclusion of covariates did not change the association of SDM with utilization, unadjusted results are shown.

b Rates are per 100 patients per year.

¢ Pvalues calculated from linear regression with robust variance estimation accounting for the MEPS complex survey design.

d Rates are per patient per year.

families in SDM may reduce both total
and out-of- pocket costs.

In terms of health care utilization, we
found that increasing SDM was asso-
ciated with decreased rates of hospi-
talizations, ED visits, and office visits.
Children with increasing SDM had 1.7
fewer office visits per child per year
compared with those with decreasing
SDM. Those with increasing SDM also
had relatively lower rates of office visits
compared with those with unchanged
high or low SDM. Reducing office visits
matters inthis context because, at least
for children with asthma, half of costs
result from nonurgent outpatient vis-
its.33 Qur results may also be reassuring
to outpatient pediatricians concerned
about the time investment required to
engage families of CSHCN in SDM.34
However, further study is needed to
understand whether the decrease in
office visits was offset by an increase
in telephone care.

This study had several limitations. Al-
though we implemented a latent class
analysis to group children into distinct
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