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Abstract

Objective: To investigate the impact of cost conversations occurring with or without the use of encounter
shared decision-making (SDM) tools in medication adherence.
Patients and Methods: Using a coding scheme that included the occurrence and characteristics of cost
conversation, we analyzed a randomly selected sample of 169 video recordings of clinical encounters.
These videos were obtained during the conduct of practice-based randomized clinical trials comparing
care with and without SDM tools for patients with diabetes, osteoporosis, and depression. Medication
adherence was described in 2 ways: as a binary (yes/no) outcome, in which the patient met at least 80%
adherence, or as a continuous variable, which was the percent of days that the patient adhered to their
medication. The secondary analysis took place in 2018 from trials that ran between 2007 and 2015.
Results: Most patients were White (155, 93.4%), educated (104, 63.4% completed college), middle-aged
(mean age, 58 years), female (104, 61.5%), and from diabetes (86, 50.9%), depression (43, 25.4%), and
osteoporosis (40, 23.7%) trials. Cost conversations occurred in 119 clinical encounters (70%) and were
more frequent in those encounters in which SDM tools were used (P¼.03). Furthermore, 97 (57.4%) of
the participants reported more than 80% medication adherence and 70.3�29.34 percentage of days with
adherent medication of 70 days. In the multiple regression model, the only factor associated with
adherence (binary or continuous) was the condition of the trial in which people participated. For the
participants who had cost conversations, the use of an SDM tool, their sex, the nature of cost conversation
(direct or indirect), the nature of cost concerns (treatment or patient issue), and the clinician-offered
strategies (yes or no) were not associated with adherence.
Conclusion: In this videographic analysis of SDM practice-based clinical trials, cost conversations were
not associated with the general measures of medication adherence. Future studies should assess whether a
tailored cost conversation intervention would impact the cost-related nonadherence among patients.
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E very year, patients see an increase in
out-of-pocket spending for care. This
growth in spending has increasingly

placed a direct burden on patients, either
because they are uninsured and must pay
out of pocket for all of their care or because in-
surance plans shift a portion of the costs back
to the patients through deductibles, copay-
ments, and coinsurance.1 As a result, 1 in 3
Americans report difficulties paying for health
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care, and medical costs remain the leading
cause of individuals filing for personal bank-
ruptcy in the United States.2

Patients affected by financial burdens (or
so-called financial toxicity) often reduce med-
ical costs by taking their medications sporadi-
cally, splitting pills, or delaying refills.3

Surveys report that up to 30% of older adults
take less medication than prescribed to reduce
costs.3 Thus, financial toxicity can directly
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COST CONVERSATIONS AND SDM TOOLS ON MEDICATION ADHERENCE
lead to many patients not achieving the full
benefits of therapy and an increased risk of
declining health.4-7 Being unaware of costs
may put patients at risk of financial toxicity;
when clinicians fail to discuss potential costs
before ordering diagnostic tests or making
treatment decisions, patients may unknow-
ingly face daunting and potentially avoidable
health care bills.

Cost conversations at the point of care have
the potential to result in cost-sensitive care
plans that the patients can feasibly implement
and adhere to.8-10 Yet, cost conversations rarely
occur in practice. A recent systematic review11

reported that encounter tools are one of the
few interventions associated with higher occur-
rences of cost conversations between patients
and clinicians. Indeed, we have previously
found that the clinical encounters supported
by shared decision-making (SDM) tools that
incorporate cost information increased the inci-
dence of cost conversations compared with en-
counters not supported by SDM tools.12,13

What is unclear is whether cost conversations
with and without the use of SDM tools impact
medication adherence.

To investigate the impact of cost conversa-
tions occurring with or without the use of
SDM tools in medication adherence, we per-
formed a secondary analysis of video-recorded
clinical encounters from practice-based ran-
domized trials that used SDM tools developed
by our team.
PATIENTS AND METHODS

Population and Data Source
We used a random sample of 169 video
recordings of clinical encounters obtained
during the conduct of 6 practice-based ran-
domized trials. This study series aimed to
assess the impact of SDM tools on encounter
conversations between clinicians and patients
for the management of a variety of conditions,
including diabetes (TRICEP, Diabetes, and
DAD trials), depression (iADAPT trial), and
osteoporosis (Osteo I and Osteo II trials), as
seen in Supplemental Table 1 (available online
at http://www.mcpiqojournal.org). From these
trials, we obtained patient demographic
data and data from patients’ postencounter
surveys.
Mayo Clin Proc Inn Qual Out n August 2022;6(4):320-326 n https:/
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Coding Scheme
We developed an extraction coding scheme a
priori. We assessed the occurrence of cost
conversations and the number of cost conver-
sations per encounter. Whenever a cost issue
was discussed, we assessed the nature (treat-
ment vs patient issues) of the cost-related
issues. On the basis of the team members’
agreement, we defined treatment issues as
cost issues related to the treatment options
discussed that affected the decision-making
process (eg, “insurance will not cover treat-
ment and as a consequence, the treatment
has changed”). Patient issues were defined as
cost issues or conditions that stemmed from
elements of a patient’s life (eg, “the patient is
depressed because they lost their job and
now lack income”). We also collected data
about the nature (direct vs indirect) of cost-
related issues discussed. Direct costs refer to
the health care expenses directly affecting pa-
tients’ finances (eg, drug costs, insurance-
related costs, travel costs, future costs of
care). Indirect costs refer to the effects on pa-
tients’ finances as a result of disease and treat-
ment burdens in patients’ work, personal, and
social lives (eg, patient productivity and lost
wages, administrative burden costs, basic
need costs, required lifestyle/behavioral
change costs, family impacts, child/elder
care). We also noted whether the cost issue
was addressed (ie, some action was taken),
and from these actions, which strategies to
reduce the burden of cost on care were used.
Coding Scheme Calibration
Two researchers (N.E. and M.U.) were trained
to use the coding scheme and then coded an
initial set of 10 videos for calibration. Both
coders met to check coding results for accor-
dance, resolve disagreements, and refine their
use of the coding scheme. After 2 rounds of
calibration on the first 10 videos, the coders
coded 5 additional videos to ensure that
both coders were able to identify the cost con-
versations and describe its characteristics; after
confirming calibration, the coders began cod-
ing the full data set independently. During
the analysis, a duplicate set of 7 videos (un-
known by the coders) was used to both
monitor agreement and estimate an overall
kappa statistic (kappa¼0.7).
/doi.org/10.1016/j.mayocpiqo.2022.05.005 321
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TABLE 1. Descriptive Characteristicsa

Characteristics No cost conversation (N¼50) Had cost conversation (N¼119) Total (N¼169) P value

Name of the study, n (%) .3605b

Diabetes (Diabetes, TRICEP, DAD trials) 25 (50.0%) 61 (51.3%) 86 (50.9%)
Depression (iADAPT trial) 10 (20.0%) 33 (27.7%) 43 (25.4%)
Osteoporosis (Osteo I and Osteo II trials) 15 (30.0%) 25 (21.0%) 40 (23.7%)

Age (y) .4381c

Mean (SD) 59.0�14.60 57.2�14.63 57.8�14.60
Median (range) 60.5 (21.0, 83.0) 60.0 (19.0, 86.0) 60.0 (19.0, 86.0)

Sex, n (%) .2631b

Female 34 (68.0%) 70 (58.8%) 104 (61.5%)
Male 16 (32.0%) 49 (41.2%) 65 (38.5%)

Race, n (%) .8819b

White/Caucasian 45 (93.8%) 110 (93.2%) 155 (93.4%)
Black/African American 2 (4.2%) 4 (3.4%) 6 (3.6%)
Other 1 (2.1%) 4 (3.4%) 5 (3.0%)
Missing 2 1 3

Ethnicity, n (%) .4253b

Hispanic or Latino 0 (0.0%) 2 (6.1%) 2 (4.7%)
Not Hispanic or Latino 10 (100.0%) 31 (93.9%) 41 (95.3%)
Missing 40 86 126

Education, n (%) .3404b

Less than college education 21 (42.0%) 39 (34.2%) 60 (36.6%)
Some college or more 29 (58.0%) 75 (65.8%) 104 (63.4%)
Missing 0 5 5

Income, n (%) .1014b

<$40,000 22 (52.4%) 26 (36.6%) 48 (42.5%)
�$40,000 20 (47.6%) 45 (63.4%) 65 (57.5%)
Missing 8 48 56

Marital status, n (%) .9483b

Married 26 (70.3%) 69 (69.7%) 95 (69.9%)
Other 11 (29.7%) 30 (30.3%) 41 (30.1%)
Missing 13 20 33

Health insurance, n (%) .8883b

Private 19 (54.3%) 45 (58.4%) 64 (57.1%)
Medicare 14 (40.0%) 26 (33.8%) 40 (35.7%)
Medicaid 1 (2.9%) 4 (5.2%) 5 (4.5%)
Not reported 1 (2.9%) 2 (2.6%) 3 (2.7%)
Missing 15 42 57

Arm, n (%) .0333b

Control 26 (52.0%) 41 (34.5%) 67 (39.6%)
SDM tool 24 (48.0%) 78 (65.5%) 102 (60.4%)

aSDM tool, shared decision-making tool.
bChi-square P value.
cKruskal-Wallis P value.
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Study Outcomes
We examined the impact of cost conversations
between patients and clinicians on patients’
treatment adherence. Supplemental Table 2
(available online at http://www.
Mayo Clin Proc Inn Qual Out n August 2022
mcpiqojournal.org) describes the technique
used to assess adherence in each of the 6 orig-
inal trials. Medication adherence was
described in 2 different ways: a binary yes/no
outcome for whether the patient met at least
;6(4):320-326 n https://doi.org/10.1016/j.mayocpiqo.2022.05.005
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TABLE 2. Outcomes of Interest by Whether or Not They Had a Cost Conversationa

Endpoints
No cost

conversation (N¼50)
Had cost

conversation (N¼119) Total (N¼169) P value

>80% adherent
medication class 1, n (%)

.8119a

No 22 (44.0%) 50 (42.0%) 72 (42.6%)
Yes 28 (56.0%) 69 (58.0%) 97 (57.4%)

Percentage of days
with adherent medication

.9190b

N 50 119 169
Mean (SD) 68.6�32.51 70.9�28.01 70.3�29.34
Median 84.7 82.2 83.8
Range 2.2, 100.0 0.0, 100.0 0.0, 100.0

aChi-square P value.
bKruskal-Wallis P value.

COST CONVERSATIONS AND SDM TOOLS ON MEDICATION ADHERENCE
80% adherence and a continuous variable,
which was the percent of days that the patient
adhered to their medication
Statistical Analyses
We calculated descriptive statistics for pa-
tients’ baseline characteristics. We reported
continuous variables using mean and SD,
whereas categorical variables were reported
as frequencies. The univariate differences be-
tween encounters with and without cost con-
versations were tested using chi-square tests
for categorical variables and Kruskal-Wallis
tests for continuous variables. A multiple
linear regression model was used to analyze
the impact of cost conversation factors on
the percentage of days that the patient met
the medication adherence criteria. A multiple
logistic regression model with a binary
outcome of whether or not the patient met
the 80% medication criteria was also used to
evaluate the impact of the independent vari-
ables. Regression results are reported using
point estimates and their 95% CIs for each co-
variate. The covariates used in every model
were age, sex, whether an SDM tool was
used, and the nature of the cost conversation
(direct or indirect). We further conducted a
separate analysis in the cohort of encounters
where cost conversation occurred to assess
the effect of several covariates that were associ-
ated with medication adherence. Covariates in
the model for the subgroup analysis included
age, sex, whether or not an SDM tool was
used, and characteristics determined a priori
Mayo Clin Proc Inn Qual Out n August 2022;6(4):320-326 n https:/
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to be associated with high-quality cost conver-
sation: those included the nature of the cost
conversation (direct or indirect), the nature
of the cost concern (treatment or patient
issue), and whether the clinician-offered stra-
tegies to reduce costs (yes or no). Analyses
were performed in SAS Statistical Software
(SAS version 9.4, SAS Institute Inc.). P<.05
was considered statistically significant.
RESULTS
Of the 169 participants, most were women
(62%), were White (93.4%), were part of a
diabetes trial (50.9%), had a mean (SD) age
of 57.8 (14.6) years, had at least some college
education (63.4%), had an income $40,000 or
more per year (57.5%), had private insurance
(57.1%), and participated in an encounter that
was supported by an SDM tool (60.4%). Cost
conversations occurred in 119 (70%) of the
clinical encounters; these conversations were
more frequent in those encounters where
SDM tools were used (P¼.03) and within
each trial type (P¼.02). Additional descriptive
characteristics are displayed in Table 1.

Overall, most of the participants reported
more than 80% medication adherence
(57.4%) and a mean (SD) percentage of days
with adherent medication of 70 days. Cost con-
versations were not associated with more than
80% adherence or the percentage of days with
adherent medication (Table 2). In the multiple
regression model, the only factor associated
with more than 80% adherence was the condi-
tion of the trial in which people participated.
/doi.org/10.1016/j.mayocpiqo.2022.05.005 323
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TABLE 3. Logistic and Linear Regression Models

Multiple logistic regression model with >80% adherence as outcome

Endpoints Odds ratio (95% CI) P value

Age (Unit ¼ 1) 1.01 (0.98-1.04) .681

Control vs DA 1.18 (0.57-2.43) .659

Female vs male 0.77 (0.32-1.82) .545

No direct cost vs direct cost 0.96 (0.43-2.15) .915

No indirect cost vs indirect cost 1.63 (0.70-3.82) .258

Diabetes vs osteoporosis 4.98 (1.86-13.35) .002

Depression vs osteoporosis 0.61 (0.19-1.96) .358

Multiple linear regression model with percent days adhered as outcome

Estimate (95% CI) P value

Intercept 71.38

Age (Unit ¼ 1) �0.06 (�0.41 to 0.29) .733

No use of SDM tool �3.93 (�12.37 to 4.51) .359

Use of SDM tool Reference

Female �6.61 (�16.35 to 3.13) .182

Male Reference

No direct cost �0.95 (�10.44 to 8.54) .843

Direct cost Reference

No indirect cost 6.20 (�3.74 to 16.15) .220

Indirect cost Reference

Diabetes 14.16 (2.33 to 26.00) .019

Depression �14.18 (�28.52 to 0.16) .053

Osteoporosis Reference

DA, decision aid; SDM tool, shared decision-making tool.
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The participants in the diabetes trials weremore
likely to have more than 80% adherence to
medication (OR, 4.98 [95% CI, 1.86-13.35;
P¼.002]) than participants in any of the osteo-
porosis trials. Similar associations were
observed in themultivariate analysis for the per-
centage of days adhered (Table 3).

Within the encounters with cost conversa-
tions, the use of SDM tools, sex, nature of the
cost conversation (direct or indirect), nature of
the cost concerns (treatment or patient issue),
and clinician-offered strategies (yes or no)
were not associated with adherence
(Supplemental Table 3, available online at
http://www.mcpiqojournal.org).

DISCUSSION
Our study found that cost conversations taken
as a whole, across several chronic diseases
(diabetes, depression, osteoporosis), with or
without the help of SDM tools, had no impact
Mayo Clin Proc Inn Qual Out n August 2022
on the 2 measures of adherence, ie, whether
the patient met at least 80% adherence and
the percentage of days the patient adhered to
their medication. To our knowledge, this is
one of the only studies of its kind examining
the impact of cost conversations on patient
adherence, albeit using secondary data from
the SDM trials. Neither the nature of cost con-
versations (direct or indirect) nor whether the
discussion centered on treatment costs vs
patient-impacting cost issues nor whether
cost-reducing strategies were offered had any
impact on patient adherence.

There may be several reasons for the lack
of association between cost conversations
and medication adherence. One potential
explanation is that the incidence of cost con-
versations in and of itself may not always sug-
gest that the patients are experiencing financial
burdens; ie, it is possible that many cost con-
versations were triggered by the use of SDM
;6(4):320-326 n https://doi.org/10.1016/j.mayocpiqo.2022.05.005
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COST CONVERSATIONS AND SDM TOOLS ON MEDICATION ADHERENCE
tools instead of by the patient’s concerns about
affordability. Therefore, a more cost-relevant
measure of adherence, like cost-related nonad-
herence, could identify patients who may not
be able to afford their medications. A future
study should examine prospectively whether
a cost conversation intervention is impactful
for patients who have documented cost-
related nonadherence at baseline.

This study follows up on an earlier related
study13 that found that cost conversations
were associated with the use of SDM tools,
patient education, income levels, and trial
characteristics. The inherent value of these
conversations is to enable patients to manage
financial toxicity and to afford and adhere to
the medication regimens. Specifically, by
tailoring and addressing patient-specific issues
as they relate to the financial burdens associ-
ated with out-of-pocket medication costs,
cost conversations should potentially enable
better medication adherence. This includes
helpful physician-initiated cost-cutting strate-
gies14 as well as helpful financial resource ed-
ucation and tools to enable patient coping
behaviors.15 Although we looked at whether
strategies to manage costs were mentioned,
we did not examine the quality, co-creation
process, and acceptability of these cost-saving
strategies to enable patients to manage finan-
cial toxicity. Future studies should examine
these aspects of the strategizing process to un-
derstand the full utility of cost conversations
in developing tangible and patient-specific
tailored plans to manage financial toxicity,
both in the short and long run.

Our study had several limitations. First,
our analysis was conducted on the basis of a
recording of a single visit per patient, limiting
our capacity to examine if cost conversations
had occurred during previous or subsequent
encounters. Second, our study did not
examine the quality of communication be-
tween patients and physicians, nor did it
engage in content analysis to examine all as-
pects of cost conversations that could both
enable and hinder adherence. A recent study
by our group12 found that cost conversations
do in fact motivate patients to consider costs
in choosing medications, although cost con-
versations did not impact the final choice of
medication. Although our study found that
cost conversations may not be associated
Mayo Clin Proc Inn Qual Out n August 2022;6(4):320-326 n https:/
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with medication adherence, these previous
findings point to the broad value of bringing
costs to the attention of patients and, more-
over, may guide clinicians to consider further
aspects of cost conversations that might moti-
vate better patient adherence.

Our study nonetheless has several
strengths. These conversations happened in
real-life encounters without either the patients
or physicians being aware of the purpose of
the research. As such, our findings were not
biased by desirability responses by the partic-
ipants. Furthermore, we examined the adher-
ence behaviors across different disease states,
making our research more generalizable to
other chronic conditions while simultaneously
highlighting differences that provide insight
into what impacts patient adherence.

CONCLUSION
Cost conversations may not be associated with
the general measures of medication adherence.
Future studies should assess whether a
tailored cost conversation intervention would
impact adherence among patients with base-
line evidence of cost-related nonadherence.
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