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Background: Shared decision-making (SDM), a process whereby physicians and patients
collaborate to select interventions, is not well understood for biologic treatment of autoim-
mune conditions.

Methods: This was a cross-sectional survey of adults initiating treatment for Crohn’s disease or
ulcerative colitis (inflammatory bowel disease, IBD) or psoriatic arthritis or rheumatoid arthritis
(RA/PA). Survey data were linked to administrative claims for 6 months before (baseline) and
after (follow-up) therapy initiation. Measures included the Shared Decision Making Question-
naire, Patient Activation Measure (PAM), Morisky Medication Adherence Scale (MMAS),
general health, and treatment satisfaction. Claims-based Quan—Charlson comorbidity scores,
persistence, medication possession ratio (MPR), and health care costs were examined. Patients
were compared by participation (SDM) and nonparticipation (non-SDM) in SDM.

Results: Among 453 respondents, 357 were eligible, and 306 patients (204 RA/PA and
102 IBD) were included in all analyses. Overall (n=357), SDM participants (n=120) were more
often females (75.0% vs 62.5%, P=0.018), had lower health status (48.0 vs 55.4, P=0.005), and
higher Quan—Charlson scores (1.0 vs 0.7, P=0.035) than non-SDM (n=237) participants. Lower
MMAS scores (SDM 0.17 vs non-SDM 0.41; P<<0.05) indicated greater likelihood of adherence;
SDM participants also reported higher satisfaction with medication and had greater activation
(PAM: SDM vs non-SDM: 66.9 vs 61.6; P<<0.001). Mean MPR did not differ, but persistence
was longer among SDM participants (111.2 days vs 102.2 days for non-SDM; P=0.029). Costs
did not differ by SDM status overall, or among patients with RA/PA. The patients with IBD,
however, experienced lower (P=0.003) total costs ($9,404 for SDM vs $25,071 for non-SDM)
during follow-up.

Conclusion: This study showed greater likelihood of adherence and satisfaction for patients
who engaged in SDM and reduced health care costs among patients with IBD who engaged in
SDM. This study provides a basis for defining SDM participation and detecting differences by
SDM participation for biologic treatment selection for autoimmune conditions.

Keywords: biologic therapy, autoimmune disease, cross-sectional survey, shared decision-

making

Introduction

Shared decision-making (SDM) in medical care is a process whereby physicians and
patients, who have a condition with >1 acceptable treatment choice, select an interven-
tion that is in accordance with the patients’ preferences and values.' The concept of
SDM has received increasing interest as the US Section 3406 of the Affordable Care
Act? provides funding for the establishment of standards for certification of patient
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decision aids (PDAs) to help physicians educate patients
about their options.>*

Previous research suggests that the potential benefits of
SDM for treatment selection may include improved adher-
ence and reduced health care costs;>”’” however, this is a
relatively new area of research and a correlation between
SDM and outcomes has not yet been established. Currently,
there is no consensus among the clinical community regard-
ing the components of effective SDM, although SDM patient
questionnaires have been developed and validated.® 2

Biologic therapies that target specific molecular mecha-
nisms within the immune system have been developed and
approved for the treatment of chronic, systemic immune
disorders. However, biologics are not frequently used as
first-line medications for autoimmune conditions, and the
process of deciding to advance treatment to biologics requires
consideration of many benefits, risks, lifestyle and economic
factors, and alternatives, unique to an individual patient’s
condition and preferences."*"'* The large variety of avail-
able biologics provides physicians and patients the option of
selecting an appropriate therapy based on patient preferences,
including mechanism of action, frequency of administration,
duration of response, and costs of therapy.

Previous observational studies have explored patients’
and providers’ preferences regarding treatment selection
in autoimmune disorders, such as rheumatoid or psoriatic
arthritis (RA/PA) and inflammatory bowel disease (IBD),
with a focus on the SDM process'®!” and better understand-
ing of patient perspective regarding SDM.'® Studies have
also shown that the majority of patients would prefer an
SDM approach'”"2! and that SDM results in increased
satisfaction?? with treatment of autoimmune diseases.

The implementation and study of patient-centered
approaches to treatment of complex, chronic immune condi-
tions with biologic therapy represent a growing area of impor-
tance in health care.>!222> However, to our knowledge,
research has not been done to date to examine the impact of
SDM on specific outcomes such as medication adherence,
persistence, and overall health care costs particularly with
respect to selection of biologic treatment for autoimmune
disorders (including ulcerative colitis and Crohn’s disease
[IBD] or RA/PA). In an effort to examine the impact of
SDM for biologic treatment selection on future outcomes for
patients with autoimmune conditions, we examined 1) the
SDM process for biologic treatment selection, 2) patient
characteristics and other factors (health status, activation,
adherence, and satisfaction) associated with SDM and non-
SDM participation, and 3) the relationship between SDM

and medication adherence and persistence, and health care
costs in the 6 months following biologic initiation for patients
having IBD or RA/PA.

Methods

Study design

This was an observational administrative claims-linked
survey study of adult commercial enrollees of large
US-managed care plans who newly initiated biologic
therapy for IBD or RA/PA. Study subjects were identified
using medical claims, pharmacy claims, and enrollment data
from a proprietary research claims database — the Optum™
Research Database (ORD). The ORD includes ~14 million
enrollees in commercial plans and 500,000 enrollees in
Medicare Advantage with Part D (MAPD) plans annu-
ally. This study was approved and overseen by the New
England Institutional Review Board (IRB; Newton, MA,
USA; study 13-448).

Study sample

Patients were identified on a rolling basis in the ORD in
7 unique waves between January 29, and October 10, 2014.
To be included in the study sample, patients were required
to have evidence of new initiation of a biologic therapy,
defined as at least 1 pharmacy or medical claim for any of the
following agents during the most recent month of data avail-
able in the ORD at the time of identification: tocilizumab
(Actemra®, Genentech); certolizumab pegol (Cimzia®, UCB,
Inc.); etanercept (Enbrel®, Amgen); adalimumab (Humira®,
AbbVie, Inc.); anakinra (Kineret®, SOBI, Inc.); abatacept
(Orencia®, Bristol-Myers Squibb); infliximab (Remicade®,
Janssen Biotech, Inc.); rituximab (Rituxan®, Genentech);
golimumab (Simponi®/Simponi Aria®, Janssen Biotech,
Inc.); ustekinumab (Stelara®, Janssen Biotech, Inc.); or
natalizumab (Tysabri®, Biogen). The index date was defined
as the date of the first claim for the biologic agent.

In addition, patients were required to have 1) at least 2
medical claims with the following International Classification
of Diseases, 9th Revision, Clinical Modification (ICD-9-CM)
codes occurring at least 30 days apart, within 6 months
before the drug index date (for IBD: Crohn’s disease, 555.xx;
ulcerative colitis, 556.xx; or RA/PA: RA, 714.0x-714.2x;
PA, 696.0x); 2) be aged =18 years as of the index date; and
3) be continuously enrolled in the health plan for the 6 months
prior to and 6 months after the drug index date.

Patients were excluded if there was evidence of receipt
of any of the biologic agents during the preindex (baseline)
period; evidence of initiating more than one of the biologic
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agents on the drug index date; or if they received a biologic
not approved for the identified diagnosis.

Survey recruitment

For each wave, identified patients were contacted for study
participation by mail ~8 weeks after the index date. The
study mailing included an invitation letter, the cross-sectional
survey instrument, and a prepaid envelope. Following com-
pletion of all waves of survey fielding, patients’ pharmacy
and medical claims data for the 6 months prior to the index
date (baseline period) and the 6 months following the index
date (6-month postindex period) were extracted from the
ORD and linked to the cross-sectional survey data for
analysis. Patients’ clinical characteristics (disease history
and comorbid conditions) were assessed during the baseline
period and outcomes (medication compliance and persis-
tence), and health care costs were assessed for the 6-month
postindex period. As approved by the New England IRB,
an informed consent statement was included in the mailed
invitation to participate, and consent was implied upon return
of the completed survey.

Su rvey measures

Demographic and clinical characteristics

Patients’ demographic data (age, gender, and race/ethnicity)
and clinical characteristics (autoimmune diagnoses, years
since diagnosis, and current and previous biologic medica-
tions used) were collected on the survey.

SDM participation and biologic treatment selection

The 9-item Shared Decision Making Questionnaire
(SDM-Q-9)® was used to assess patients’ participation in
SDM for biologic therapy selection. SDM scores were trans-
formed on a scale of 0—-100, with the higher score indicating
greater participation in SDM. The total SDM-Q-9 score was
used to assign patients to 2 analytic cohorts: SDM and non-
SDM participants. Respondents who answered “strongly
agree” or “completely agree” to all 9 questions, which
equates to a transformed score of =80, were assigned to the
SDM cohort. Respondents who did not meet these criteria
were assigned to the non-SDM cohort. In addition, patients
were asked several questions regarding the biologic therapy-
related discussions that they had with their prescribing
doctor prior to therapy initiation, including 1) who initiated
the conversation, 2) how many visits included a therapy
discussion and over how many months, 3) how many options
were discussed, including brand options, 4) which attributes
were discussed and at what level of detail, 5) what mode of

administration was recommended by their physician, and
6) if they requested a mode of administration. Questions
about patients’ treatment considerations (eg, whether they
think more about current or future health state) as well as
decisions (eg, whether they make the final decision, whether
the physician makes the final decision, and whether they share
the responsibility) were also asked.

Patient-reported outcome measures

Patients also completed a general self-rated health (GSRH)
status scale,?® a single item consisting of a 5-point Likert
scale ranging from excellent to poor, transformed on a
0-100 scale, with a higher score indicating greater health
status. In addition, the survey included the Patient Activation
Measure (PAM), which assessed patient knowledge, skill,
and confidence for self-management.”’” This scale consists of
13 items with a 4-point Likert scale ranging from strongly
disagree to strongly agree, with a not-applicable response
option. Participants were categorized into 1 of 4 stages of
activation, based upon a score ranging from 0 to 100, with
higher scores representing greater activation. Self-reported
adherence was measured using the Morisky Medication
Adherence Scale (MMAS),* which consisted of 4 items
with a dichotomous yes/no response to each question.
Summary scores ranged from 0 to 4: with 0 indicating high
adherence and 3—4 indicating low adherence. The survey also
asked questions about current biologic treatment attributes
regarding efficacy, method of administration, how quickly
the treatment worked to reduce symptoms, and overall satis-
faction, using a 5-point Likert scale ranging from not-at-all
satisfied to extremely satisfied.

Administrative claims measures

Patients’ baseline medical claims were used to calculate a
Quan—Charlson comorbidity score.*! During the 6-month
follow-up period, patients’ persistence with index medica-
tion (persistent days = the number of days from index date to
discontinuation [a gap in therapy of =60 days]), and gaps in
therapy (being without medication following the run out date
[run out date = fill date + days’ supply — 1]) were assessed
using pharmacy and medical claims. Adherence to index ther-
apy was measured using a medication possession ratio (MPR).
The MPR was calculated by summing the number of days
supplied for the index medication for all but the last fill in the
observation period, divided by the number of days between the
first and the last refill in the observation period. An MPR>1.0
was capped at 1.0. For medications filled through the pharmacy
benefit, the days’ supply was used to determine the run out date
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for the fill. For medications filled through the pharmacy, the
days’ supply (derived from the pharmacy record) was rounded
to the nearest 14-day value (eg, 58 days will be rounded to
56). For cases when there was an invalid (=0) days’ supply
on the pharmacy claim and for medications administered by
physicians (as days’ supply information are not available for
medical claims), a presumed days’ supply was applied, based
on guidelines per the product label.

Patients’ pharmacy and medical claims during the
6-month postindex period were used to evaluate patient
health care costs. All-cause health care costs, which were
computed as the combined health plan and patient paid
amounts in the postindex period, were calculated for the fol-
lowing categories: total costs, medical costs, pharmacy costs,
ambulatory costs, emergency services costs, inpatient costs,
and other costs. Costs were grouped as SDM vs non-SDM
status within each therapeutic area. Costs were adjusted to
those of 2014 using the annual medical care component of
the Consumer Price Index to reflect inflation between the
carliest and latest year of data.

Statistical analysis

All study variables were analyzed descriptively. Numbers
and percentages were provided for dichotomous and poly-
chotomous variables, with mean and standard deviation (SD)
presented for continuous measures. Bivariate comparisons
of demographic characteristics and outcome measures were
conducted, using appropriate tests (eg, Student’s z-test,
Mann—Whitney U test, and Chi-square test) based on the
distributions of the measures.

Results were first analyzed based upon SDM vs non-
SDM. The 2 cohorts were compared in terms of demographic
characteristics, Quan—Charlson comorbidity score, GSRH,
PAM, satisfaction, MMAS, persistence, adherence (MPR),
and health care costs. In addition, within each sample identi-
fied by self-reported disease state — RA/PA or IBD — results
were examined for claims-based data: demographic/clinical
characteristics, persistence, MPR, and health care costs.

Results
Description of study enrollment and final

sample

A total of 1,200 patients were sent a survey across the
7 waves; each wave comprised between 79 and 265 patients.
Based on the American Association for Public Opinion
Research’s (AAPOR) Response Rate #4 calculation, the
overall response rate to the cross-sectional survey was
37.8%, yielding a total of 453 surveys.* After application

of additional criteria (Figure 1), the total number of patients
included in the analyses was 357 overall. Including the
specific therapeutic indications of interest, the final total was
306 patients, with 204 patients having RA/PA (75 SDM and
129 non-SDM participants) and 102 having IBD (33 SDM
and 69 non-SDM participants).

Patient characteristics

Based on SDM-Q-9 total scores among the overall
population, a total of 120 patients participated in SDM and
237 patients did not (mean [SD] score: 92.6 [7.8] and 70.8
[17.0], respectively). Demographic and clinical characteris-
tics by SDM status (overall and by therapeutic indication)
are presented in Table 1.

Demographic and clinical characteristics did not signifi-
cantly differ when comparing SDM and non-SDM partici-
pants by age, race/ethnicity, or the type of specialty of their
prescribing provider (Table 1). When analyzed within thera-
peutic indications, IBD or RA/PA, no significant differences
were observed between SDM and non-SDM patients in any of
the baseline demographic or clinical characteristics, with the
exception of gender, among RA/PA patients (SDM =82.7%
female vs non-SDM =68.2% female; P=0.032). Overall,
patients who participated in SDM, as compared with non-
SDM participants, were more likely to be females (75.0% vs
62.5%; P=0.018) and have lower self-reported health status
(mean GSRH score of 48.0 vs 55.4; P=0.005). Similarly,
SDM participants were more likely than their non-SDM
counterparts to have between 1 and 2 comorbid conditions
(57.5% vs 40.9%; P=0.003), and overall, had a higher mean
Quan—Charlson score (1.0 vs 0.7; P=0.035).

The biologic agent initiated by patients did not sig-
nificantly differ between SDM and non-SDM participants
by either the overall or RA/PA and IBD groups, with the
exception of rituximab, which was more often used among
SDM participants (7.5%, compared with non-SDM, 2.1%;
P=0.019) and the RA/PA SDM cohort (12.0%, compared
with the RA/PA non-SDM patients, 3.9%; P=0.042). The
most common index biologics overall were etanercept
(31.9%), adalimumab (28.3%), infliximab (12.9%), certoli-
zumab pegol (10.9%), and golimumab and ustekinumab
(both 4.8%). The majority of providers among the patients
with IBD were gastroenterologists (93.8% among SDM and
62.3% among non-SDM patients) and >80% of RA/PA
patients were treated by rheumatologists.

The majority (81.8%) of patients among the entire sample
had self-injected administration, rather than intravenous
infusion, although there were no significant differences by
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‘ Total number of completed surveys, N=453 (100%)

v

Reported ever having biologic
medication, n=443 (97.8%)

A4
Reported any biologic in previous
6 months, n=439 (99.1%)

A

A

Never had biologic medication,

n=10 (2.2%)

A 4

No biologics in previous
6 months, n=4 (0.9%)

Missing 22 SDM-Q-9 questions,

‘ Missing 0—2 SDM-Q-9 questions,

n=438 (99.8%)

> n=1(0.2%)

v

<20% missing responses,
n=435 (99.3%)

v

Index biologic consistent with =1
qualifying condition self-reported,
n=422 (97.0%)

v

Continuous plan enrollment for
6 months in both baseline and

220% missing responses,
n=3 (0.7%)

‘| Index biologic inconsistent with

'| qualifying conditions, n=13 (3.0%) ’

follow-up, n=359 (85.1%)

v

‘| Noncontinuous enroliment,
g n=63 (14.9%)

Claims available in ORD,
n=357 (99.4%)

A 4
Patients with conditions included in

:[ Claims unavailable, n=2 (0.6%) ]

this study, n=306 (85.7%)

v v

Patients with RA/PA,
n=204 (66.7%)

Patients with IBD,
n=102 (33.3%)

Figure | Study sample selection and attrition.

J Claims not having RA/PA or IBD,
n=51(14.3%)

Abbreviations: IBD, inflammatory bowel disease; ORD, Optum™ Research Database; PA, psoriatic arthritis; RA, rheumatoid arthritis; SDM, shared decision-making; SDM-

Q-9, 9-item Shared Decision Making Questionnaire.

SDM status for either the requested mode (survey results)
or the received mode (claims results) of administration (not
shown). Among RA/PA patients, the non-SDM patients more
often (89.9%) received self-injected medication than the
SDM patients (77.3%; P=0.023); there were no differences
by SDM status among IBD patients in the mode requested
or received.

Biologic treatment selection

Among SDM participants, the mean number of treatments
discussed with the physician was significantly higher (2.8 vs
2.2; P<<0.05), than for the non-SDM cohort. In addition,
regarding beliefs about biologic medications, more SDM
participants indicated thinking about the impact of a medi-
cation on both the present condition and the future than did
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Table I Demographic and clinical characteristics

Total IBD RA/PA
SDM Non-SDM SDM Non-SDM SDM Non-SDM
(n=120) (n=237) (n=33) (n=69) (n=75) (n=129)
Age (years), mean (SD) 47.9 (11.6) 48.0 (12.4) 429 (11.7) 43.4 (12.7) 51.3(10.7) 51.0(11.3)
Gender: n (%) female 90 (75.0) 148 (62.5)* 24 (72.7) 36 (52.2) 62 (82.7) 88 (68.2)*
Race/ethnicity, n (%)
American Indian or Alaskan Native 3 (2.5) 2 (0.9) I (3.0) 0 (0.0) 2(2.7) 2 (1.6)
Asian 2(1.7) 2 (0.9) 0 (0.0) 0 (0.0) 2(2.7) 2 (1.6)
Black or African—American 54.2) 12 (5.1) 0 (0.0 I (1.5) 5(6.7) 10 (7.8)
Native Hawaiian or Pacific Islander 0(0) 0(0) 0 (0.0 0 (0.0 0 (0.0 0 (0.0
White 108 (90.0) 216 (91.9) 31 (93.9) 67 (97.1) 65 (86.7) 113 (88.3)
Other race 5(4.2) 5(2.1) 2 (6.1) I (1.5) 3 (4.0 3(23)
Hispanic ethnicity (yes) 8 (6.7) 14 (5.9) 3(9.1) 0 (0.0)* 5(6.7) 10 (7.8)
Geographic region, n (%)
Northeast | (0.8) 12 (5.1) I 3.0 5(7.2) I (1.3) 3(23)
Midwest 40 (33.3) 56 (23.6) 12 (36.4) 19 (27.5) 23 (30.7) 30 (23.3)
South 55 (45.8) 120 (50.6) 12 (36.4) 31 (44.9) 38 (50.7) 74 (57.4)
West 24 (20.0) 49 (20.7) 8(24.2) 14 (20.3) 13 (17.3) 22 (17.0)
Autoimmune condition, n (%)
Ulcerative colitis 13 (10.8) 21 (8.9)* 13 (39.4) 21 (30.4) I (1.3) 2(1.6)
Crohn’s disease 21 (17.5) 50 (21.1y#* 21 (63.6) 50 (72.5) 0 (0.0) 2 (1.6)
Rheumatoid arthritis 60 (50.0) 101 (42.6) 0 (0.0 3 (44) 60 (80.0) 101 (78.3)
Psoriatic arthritis 17 (14.2) 32 (13.5)* | 3.0 0 (0.0 17 (22.7) 32 (24.8)
Quan—Charlson score, mean (SD) 1.0 (1.0) 0.7 (1.0)* 0.6 (1.1) 0.3 (1.0 1.2 (0.8) L1 (11)
0, n (%) 42 (35.0) 123 (51.9)** 23 (69.7) 59 (85.5) 7(9.3) 32 (24.8)**
1-2, n (%) 69 (57.5) 97 (40.9)** 8 (24.2) 7 (l0.1) 62 (82.7) 84 (65.1)**
3—4,n (%) 8 (6.7) 15 (6.3) 2 (6.1) 2(29) 5(6.7) 11 (8.5)
=5, n (%) | (0.8) 2(0.8) 0 (0.0 I (1.5) I (1.3) 2(1.6)
Health status score, mean (SD) 48.0 (23.4) 55.4 (22.5)** 51.7 (18.5) 53.9 (20.4) 45.3 (25.5) 51.0 (22.6)
Provider specialty, n (%)
Rheumatology 66 (56.4) 114 (48.5) 0 (0.0 2(29) 62 (84.9) 103 (80.5)
Gastroenterology 30 (25.6) 43 (18.3) 30 (93.8) 43 (62.3)%** 0 (0.0) 3(23)
Dermatology 13 (1.1) 30 (12.8) 0 (0.0 I (1.5) 5(6.9) 539
Internal medicine I (0.9) 938 I 3.1) I (1.5) I (1.4) 8 (6.3)

Notes: *Difference between SDM and non-SDM in category at P<<0.05; **P<0.01; ***P=0.001. *These conditions are not mutually exclusive and percentages may not

sum to 100.

Abbreviations: IBD, inflammatory bowel disease; PA, psoriatic arthritis; RA, rheumatoid arthritis; SDM, shared decision-making; SD, standard deviation.

non-SDM participants (83.2% vs 72.6%; P<<0.05). Specifi-
cally, regarding the biologic treatment attributes discussed
with their physician, several items were discussed in detail
significantly more by SDM participants than by non-SDM
participants (Figure 2).

Patient-reported outcome measures

There was a significant difference in mean (SD) MMAS
scores: SDM, 0.17 (0.5) vs non-SDM, 0.41 (0.8); P=0.001
(Table 2), which indicates a higher self-reported likelihood
of adherence among the SDM patients. Significantly more
patients in the non-SDM cohort reported forgetting to take the
biologic, being careless about taking it, or stopping it when
they feel better. The SDM participants had greater levels of
activation, relative to non-SDM participants (PAM scores for
SDM vs non-SDM: 66.9 vs 61.6; P<<0.001; Table 2).

As shown in Figure 3, significantly more SDM partici-
pants reported being “extremely satisfied” in terms of overall
medication satisfaction (P<<0.05), specifically having greater
satisfaction with how the medication was administered.
Non-SDM participants more frequently reported being only
“somewhat satisfied” overall and “not very satisfied” in terms
of how quickly the medication reduced symptoms and how
the medication was administered.

Claims-based results

Adherence and persistence

No significant difference was observed in adherence, as
demonstrated by the MPR, by SDM status (Table 3). Nor
did percentage of patients persistent differ (with no refill
gaps or medication switches) during the therapy maintenance
period (SDM =45.7% vs non-SDM =36.7%; P=0.162). The
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SDM participants

How quickly the
treatment works

100%
If friend, family, or 80%. .
caregiver could help
manage medications or 60%
travel to appointments | Jao% |

Treatment |
out-of-pocket costs

Financial support
programs provided by
manufacturer

Ability of treatment to
| improve well-being and
~daily function

How treatment is

\ taken/administered (self-
injected or intravenous
infusion)

2 How often medication is
taken

Non-SDM participants

How quickly the treatment works

100%
If friend, family, or .80% :
caregiver could help
manage medications or 60% -

travel to appointments

Treatment out-of-pocket | |-
costs

Financial support

Ability of treatment to
. improve well-being and
| daily function

\ How treatment is

| taken/administered (self-
injected or intravenous
infusion)

A How often medication is taken

programs provided by
manufacturer

=== Not discussed at all ==@== Discussed somewhat

- Discussed in detail

Figure 2 Biologic treatment attributes discussed with physician.

Note: As shown by the larger area within the green lines, significantly (P<<0.05) more SDM than non-SDM participants responded “discussed in detail” for all questions.

Abbreviation: SDM, shared decision-making.

Table 2 Claims-based results: MMAS and PAM

Total P-value
SDM Non-SDM
(n=120) (n=237)
MMAS score, mean (SD) 0.17 (0.5) 0.41 (0.8) 0.001
PAM score, mean (SD) 66.9 (13.4) 61.6 (13.0) <0.001

Abbreviations: MMAS, Morisky Medication Adherence Scale; PAM, Patient
Activation Measure; SDM, shared decision-making; SD, standard deviation.

MPR also did not differ by SDM status among patients by
therapeutic area.

However, the length (days) of persistence in maintenance
was greater with SDM (111.2 [30.2] vs overall non-SDM
102.2 [38.1]; P=0.029). Also, a lower mean number of
cumulative days with refill gaps in expected days’ supply
was observed in the SDM group (17.8 [26.10] days) than in
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How well the
medication

Non-SDM

worked over time

SDM Non-SDM

How the medication
was administered

SDM

Non-SDM

Overall medication
satisfaction

[ Not at all satisfied [Jl] Not very satisfied [/ Somewhat satisfied [Jl] Very satisfied [l Extremely satisfied

Figure 3 Satisfaction with biologic treatment.

Note: *P<<0.05, **P<<0.075, comparing SDM and non-SDM patients answering each response identified by color.

Abbreviation: SDM, shared decision-making.

the non-SDM group (26.2 [33.2] days; P<<0.05). Although
the length of persistence did not differ significantly by SDM
status within each therapeutic group, there was a trend
(P=0.060) showing reduced persistence among non-SDM
participants (99.1 days) vs SDM participants (113.5 days).

Health care costs

All-cause health care costs are shown in Figure 4. IBD
patients who self-reported participating in SDM (n=33) were
more likely than their non-SDM (n=69) counterparts to have
lower total all-cause medical costs (mean SDM = $9,404
vs mean non-SDM = $25,071; P=0.003; in particular,

Inpatient hospital and ambulatory costs) (Figure 4A; P-values
are noted in the figure above each component). Pharmacy
costs trended higher among the SDM patients ($18,931 vs
$14,155 in non-SDM; P=0.051). In the RA/PA SDM group
(Figure 4B), although 6-month total medical costs, inpatient
hospital costs, emergency services, and other costs differed
from the RA/PA non-SDM group, these differences were
not significant.

Discussion
Despite the growing interest in patient-centered care and
SDM, consensus has not yet been reached about how these

Table 3 Claims-based adherence/persistence results, during the maintenance period

Measure Total RA/PA IBD
SDM Non-SDM  P-value SDM Non-SDM  P-value SDM Non-SDM  P-value
(n=94) (n=207) (n=56) (n=111) (n=30) (n=65)
MPR, during maintenance, 0.91 (0.12) 0.0 (0.14) 0511 0.90 (0.13) 089 (0.15)  0.733 0.92 (0.12)  0.94 (0.08) 0.344
mean (SD)
Persistence, days, mean (SD) 111.2(30.2) 102.2 (38.1) 0.029 109.6 (32.3) 1055 (36.8) 0.477 113.5 (27.6) 99.1 (36.7) 0.060
Cumulative time with refill 178 (26.1) 262(33.2) 0018 20.5 (26.1) 272 (324) 0.184 12.6 (25.9) 226 (33.7) 0.153

gaps, days, mean (SD)

Notes: Two aspects contributed to the lower n values for each group: patients whose index biologic was rituxan were excluded in calculations because this biologic is dosed
as needed. Also, patients who discontinued or switched before the maintenance phase were excluded.
Abbreviations: IBD, inflammatory bowel disease; MPR, medication possession ratio; PA, psoriatic arthritis; RA, rheumatoid arthritis; SDM, shared decision-making;

SD, standard deviation.
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Total Total medical IP hospital

Ambulatory Emergency visit
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Figure 4 All-cause healthcare costs among IBD and RA/PA groups.
Note: *P<0.05.

Abbreviations: IBD, inflammatory bowel disease; PA, psoriatic arthritis; RA, rheumatoid arthritis; SDM, shared decision-making; Gl, gastrointestinal; IP, inpatient.

concepts should be put into place. Furthermore, there are
potential barriers to implementation of SDM processes,
including low health literacy, language barriers, and trust
in physicians, as well as lack of awareness of choice.?*?
To our knowledge, this is the first study to examine SDM
participation in the selection of biologic treatment for
autoimmune conditions among a real-world population of
patients and to examine future outcomes following treat-
ment initiation.

As the relationship between SDM participation and future
outcomes was unknown, our survey collected other possible
patient factors, such as activation and treatment satisfaction.
Significantly more SDM than non-SDM participants reported
being “extremely satisfied” in terms of overall satisfac-
tion, and specifically, with how the drug was administered.
Statistically greater proportions of non-SDM participants
reported being “somewhat” or “not very” satisfied for the
same categories. Among the few SDM-related studies of
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patients with autoimmune diseases, greater satisfaction
resulting from SDM has been reported. Siegel et al*' found
that among patients with IBD, the majority reported increased
satisfaction when they participated in SDM. Renzi et al*? also
found that most patients with PA expressed a preference for
being involved in decision-making and that specific types of
information on side effects and options were associated with
overall patient satisfaction.

SDM participants had greater activation, as measured by
the PAM, than did the non-SDM cohort. Little research on
the impact of patient activation in the context of treatment of
autoimmune disorders with biologics has been done to date.
Munson et al** suggested that using the PAM instrument may
be helpful in designing interventions for IBD based upon
activation level. Studies have shown that increased patient
activation reduces health care utilization and costs in primary
care.*** It is possible that patients having a higher level of
activation would be more likely to participate in SDM, or
that, regardless of SDM participation, higher PAM scores are
associated with greater likelihood of adherence to biologic
treatment. In this study, there were no significant differences
in MPR, a claims-based measure of adherence, although
self-reported likelihood of adherence was greater among the
SDM participants. Also, non-SDM participants had more
cumulative mean number of days with refill gaps overall.
However, 6-month follow-up data may not yet strongly sug-
gest activation or satisfaction as mediators between SDM and
outcomes related to adherence or persistence. This may be
due to small sample sizes or variability in the time required
for a patient to determine either negative or positive results
from the use of a particular biologic. However, because this
study is the first to analyze outcomes related to SDM in
these disease states, future reports on longer study periods
are pending.

Finally, at 6-month postinitiation, statistically significant
differences in costs were not evident between SDM and
non-SDM patients, yet a trend appeared such that non-SDM
patients had 2.6 times higher inpatient hospital costs. In a
key novel finding, the current study revealed significantly
higher costs for the non-SDM patients with IBD disorders — in
particular, both inpatient hospital costs (by a factor of 7.2) and
ambulatory costs (by a factor of 2.0) were higher (P<<0.05).
However, given the clinical differences between IBD and RA,
differences in the time to observe a response to treatment are
expected, and this would result in the observed differences
in health care costs. In both SDM and non-SDM patients,
pharmaceutical costs were the category representing the
greatest component of spending. There are no comparable

studies relating SDM to cost outcomes, and a longer time
period will provide a better estimate of costs. Continued study
of trends observed herein may provide extremely valuable
insight into the long-term benefits of SDM.

Limitations

This study is unique in providing data in support of more
than simple associations between SDM and outcomes, yet
causality cannot be assigned, and possible limitations should
be considered. First, claims data are collected for the purpose
of payment, not research, thus the presence of a claim for a
filled prescription does not indicate that the medication was
consumed as prescribed and medications provided as samples
would not be observed. Time lags in availability of claims
data are 2—4 months, for the initiation of oral or subcutane-
ous medications and intravenous medications, respectively;
thus the identification approach resulted in oversampling of
medications found on pharmacy claims. The presence of a
diagnosis code on a medical claim is not a positive proof of
disease, as the diagnosis code may be incorrectly coded or
included as rule-out criteria rather than actual disease. Certain
information that could have an effect on study outcomes is
not readily available in claims data, including certain clini-
cal and disease-specific parameters. Also, comparisons to
other survey studies are limited by variation in survey instru-
ments, and all surveys are subject to recall bias on the part
of the participants. In this study, the overall response rate
to the cross-sectional survey was 37.8% (n=453), but only
306 patients had complete data that could be included in all
analyses. Finally, these findings may not be generalizable to
those which might be obtained among patients enrolled in a
different health care system.

Specific to the conditions studied, the sample size
and power needed to detect differences in the follow-up
period may not have been adequate, and the length of time
required to observe differences in overall health care costs
may need to be longer. However, an additional evaluation at
12 months (not shown) did not yield enough sample size for
significant findings, due to patients not meeting continuing
enrollment criteria.

Conclusion

Few studies have characterized patients who participate in
SDM, and none have previously studied SDM in the context of
autoimmune disorders in comparing outcomes after initiating
biologic treatments. This study demonstrated that the majority
of patients did not engage in SDM prior to treatment selection.
However, patients who did engage in SDM discussed more
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options for treatment, and among RA/PA patients, SDM had a
significant effect on choice of administration method. Patients
who engaged in SDM also demonstrated greater adherence
to medication and greater satisfaction compared to patients
who did not participate in SDM. Among patients with IBD,
SDM also yielded lower total health care costs, in particular
for inpatient hospital and ambulatory care, within a 6-month
period after initiation of biologic medication. The results of
this study support the suggestion of previous studies that SDM
can improve adherence and lower health care costs. This study
provides a basis for defining SDM cohorts for future studies
and suggests associations between SDM and outcomes for
patients initiating biologic treatments.
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