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Objective: To ensure all patients receiving long-term opioid therapy (LTOT) understand the risks, benefits and treatment alternatives,
the Veterans Health Administration (VHA) released a national policy in 2014 to standardize a signature informed consent (SIC)
process. We evaluated the impact of this policy on medical follow-up after LTOT initiation, a guideline recommended practice.
Methods: Using VHA administrative data, we identified patients initiating LTOT between May 2013 and May 2016. We used an
interrupted time series design to compare the monthly rates of medical follow-up within 30 days and primary care visits within 3
months after LTOT initiation across three periods: 12 months before the policy (Year 1); 12 months after policy release (Year 2); and
12–24 months after policy release, when the SIC process was mandatory (Year 3).
Results: Among the 409,895 patients who experienced 758,416 LTOT initiations, medical follow-up within 30 days and primary care
engagement within 3 months increased by 4% between Year 1 and Year 3. Compared to Year 1, patients in Year 3 were 1.12 times
more likely to have any medical follow-up (95% CI: 1.10, 1.13) and 1.13 times more likely to have a primary care visit (95% CI: 1.12,
1.15). Facilities with a greater proportion of patients receiving SIC had increased medical follow-up (RR: 1.04, 95% CI: 1.01, 1.07)
and primary care engagement (RR: 1.06, 95% CI: 1.03, 1.10).
Conclusion: The VHA’s SIC policy is associated with increased medical follow-up among patients initiating LTOT, which may result
in improved patient safety and has implications for other healthcare settings.
Keywords: chronic pain, opioid therapy, informed consent, care engagement

Introduction
The increased morbidity and mortality risks associated with long-term opioid therapy (LTOT) are well established in the
clinical and scientific literature.1,2 A recent systematic review found in the Cochrane library estimates that 78% of
patients using opioids for chronic pain management experience adverse events, such as nausea, constipation, and
dizziness, and 7.5% experience serious adverse events such as addiction, suicide, overdose, and death.2 Between 1999
and 2015, more than 183,000 people died from overdoses related to prescription opioids. While the overall opioid
prescription rate in the US has decreased almost 20% in the past 10 years, the LTOT prescription rate has increased
by 40%.3

The opioid epidemic in the US has particularly impacted Veterans.4 Although opioid prescribing has declined in the
VHA since 2015, at the end of 2018, 3.9% of Veterans in VHA received LTOT in the previous year.5 Veterans seeking
VHA care have higher rates of chronic pain, mental health, and substance abuse conditions than the general US
population, which may put them at comparatively higher risk of opioid-related adverse events.6–12 The opioid overdose
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prevalence among VHA patients is about 7 times greater than that of commercial health plan patients.13 Additionally,
VHA patients have higher rates of suicide than the US population, and opioids may be used for intentional overdoses.14

To reduce opioid-related morbidity and mortality among Veterans, the VHA has implemented a multifaceted, patient-
centered approach.15 This approach includes (1) improving patient and provider education on safe pain management
strategies; (2) emphasizing an interdisciplinary team model for pain management; (3) promoting evidence-based
nonpharmacologic treatment strategies; (4) monitoring risky prescribing practices; and (5) improving access to medica-
tion for addiction treatment for patients with opioid use disorder. Furthermore, in 2014, a VHA directive was released to
implement a policy requiring a signature informed consent (SIC) process for patients initiating LTOT.16 The policy
requires that, prior to initiating LTOT for pain, VHA prescribers provide standardized patient education and
a conversation with the patient about risks and benefits of opioid therapy, as well as nonpharmacologic and non-
opioid treatment options. The patient and provider work together to develop a treatment plan, which can include non-
pharmacologic (eg, cognitive-behavioral therapy) and pharmacologic treatment for pain. Consistent with VHA policy
regarding treatments with significant risk of complications or morbidity, the policy also requires the prescriber to obtain
the patient’s written informed consent for the treatment plan.16–18

The policy prohibits the use of opioid pain care agreements in VHA and requires clinicians to replace existing opioid
pain care agreements with the SIC process. The former is not preferred because it is based on a legalistic model that may
seem more adversarial than therapeutic. Patient care contracts, such as an opioid pain care agreement, may use coercive
language that patients perceive as intimidating or threatening, leading to distrust between patients and providers and
decreased likelihood of seeking needed care.19–23 Their potential for stigmatizing patients may result in undertreatment of
pain, physician refusal to prescribe opioids, and patient refusal to agree to perceived unfair and one-sided terms.
Furthermore, the efficacy of pain care agreements on reducing aberrant opioid behaviors is uncertain; indicating that
they may greatly harm the patient–provider relationship, while providing little benefit to patient safety. The ethical basis
for the SIC requirement for LTOT is to show respect for the patient’s values and preferences, their right to accept or
refuse any treatment or procedure, and promote shared decision-making – an approach where clinicians and patients
work together to make decisions and select tests, treatments, and plans based on clinical evidence that balances risks and
expected outcomes with patient preferences and values.24 Shared decision-making promotes patients’ trust in their
caregivers and engagement with the healthcare system, which has been shown to improve health outcomes.25–30

Primarily, the SIC policy aims to encourage a patient–provider relationship characterized by respect, trust, and shared
decision-making through a high-quality informed consent communication process. Improving patient–provider commu-
nication may also strengthen guideline-concordant opioid therapy. Both the Veterans Affairs/Department of Defense (VA/
DoD) and Centers for Disease Control and Prevention (CDC) clinical guidelines for prescribing opioids for chronic pain
recommend medical follow-up every 3 months after opioid initiation to reassess the benefits and risks of continued opioid
therapy.1,31 We hypothesized that the SIC process would increase patient engagement, including medical follow-up after
opioid initiation, which contributes to increased impact of risk mitigation strategies and reduces risk of serious adverse
events.1

In order to assess the impact of the SIC policy on medical follow-up while minimizing the impact of other competing
quality improvement initiatives, we selected an interrupted time series (ITS) design.32 This design allows comparison of
outcomes in the same population before and after the implementation of a policy change while controlling for secular
trends, seasonal patterns, and time-invariant confounders. We evaluated the extent to which the SIC policy for LTOT
impacted patient engagement, as measured by any medical follow-up and primary care follow-up after opioid initiation.

Methods
Data Sources and Study Population
We identified patients who initiated LTOT between May 6, 2013 and May 5, 2016 using VHA’s Corporate Data
Warehouse (CDW) – an administrative health data repository. Accordant with the SIC policy, we defined LTOT as
receipt of any long-acting opioid prescription or receipt of short-acting opioid (excluding Schedule IV and V opioids)
prescriptions providing at least 90 days of opioid supply within a 365-day period. We defined LTOT initiation as the first
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release date of an LTOT prescription, with no record of opioid receipt in the prior 90 days. We excluded patients who, in
the year prior to initiation, had (1) a diagnosis code for cancer and an oncology visit or (2) a hospice care visit (see
Supplementary Materials). These criteria were operationalized based on the SIC policy. Additionally, sex, age at LTOT
initiation, race, ethnicity, and facility region were captured using CDW. Moreover, a patient’s most frequently self-
reported race and ethnicity were mapped to a combined variable based on methods in the National Veterans Health
Equity Report – FY13 Technical Appendix.33

Study Periods
Since VHA facilities were given one year to implement the SIC process after the policy was issued, we divided the study
period into three periods, which we refer to as Year 1, Year 2, and Year 3. Year 1 (May 6, 2013 through May 5, 2014) was
the year before the policy was issued. Year 2 (May 6, 2014 through May 5, 2015) was the year after the policy was issued
when VHA facilities were to begin implementing the process for all eligible patients. Year 3 (May 6, 2015 through
May 5, 2016) was the year in which the policy was to be fully implemented, when SIC was mandatory for all eligible
patients.

Outcome Definitions
We considered two definitions of care engagement: (1) any medical follow-up within 30 days after LTOT initiation and
(2) primary care follow-up within 3 months after LTOT initiation. These outcomes align with the VA/DoD and CDC
clinical guideline recommendations for medical follow-up after opioid initiation and national performance metrics for
measuring adherence to the VA/DoD guidelines.1,31,34 Any follow-up 30 days after opioid initiation was defined as any
in-person or telephone visit to a VHA facility in the 30 days after opioid initiation. Primary care follow-up was defined as
a visit to a clinic classified by a stop code for primary care (including home-based and telephone primary care), women’s
health, geriatric care, general internal medicine, or mental health primary care.

Statistical Analyses
We used an ITS design to assess the impact of the SIC policy on study outcomes. In this study design, the study
population (ie, patients initiating LTOT) is compared to itself during each study period (Year 1, Year 2, and Year 3).
A strength of the ITS design is that it allows for the control of unmeasured time-invariant confounding and secular
trends, including the effect of competing interventions already present during the entire study period.32 In addition,
because the ITS design compares outcomes at the population-level, there is limited concern about bias by individual-level
factors.

Patient-level data were aggregated to obtain counts of LTOT prescriptions initiated each month. For each month, we
calculated the proportion of patients initiating LTOT with any medical follow-up within 30 days after initiation, and the
proportion with a primary care visit within 3 months after initiation.

We hypothesized that there would be both an immediate increase (“level change”) and gradual increase over time in
the outcomes of interest in Year 2 compared to Year 1, in response to the issuing of the SIC policy and the gradual
adoption of the policy over the course of the year. Similarly, when comparing Year 3 to Year 1, we expected an increase
in both the level and slope as a result of the policy becoming mandatory for all facilities in Year 1. We hypothesized that
there would be an immediate increase in any medical follow-up within 30 days and primary care visits within 3 months
after LTOT initiation between Years 2 and 3, but a less gradual increase over time in both outcomes in Year 3 compared
to Year 2, corresponding to a negative slope change.

To test these hypotheses, we fit Poisson segmented regression models for each outcome. The models included time
since the start of Year 1 as a continuous variable, indicator variables for Year 2 and Year 3, and interaction terms between
continuous time and each indicator variable. The indicator variables for Year 2 and Year 3 were used to assess the SIC
policy’s immediate impact in these years (ie, the “level change”), and the interaction terms between each indicator and
continuous time were used to assess the impact of the SIC policy over time (“slope change”). Using these terms, we
compared the SIC policy’s immediate impact and impact over time on care engagement in Years 2 and Years 3 compared
to Year 1, and in Year 3 compared to Year 2. In addition, we assessed the effect of facility-level SIC coverage, the
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proportion of patients initiating LTOT in each month who received SIC at any time before or during their LTOT episode,
on each outcome of interest.

We adjusted all models for VHA facility, opioid tier, and study month (to adjust for seasonality – patterns in the
outcome that repeat according to time of year, and secular trends – global changes in the outcome that occur over a long
period of time). Opioid tier was defined as the type of LTOT initiated – long acting, if any opioid prescriptions during
a patient’s LTOT episode were for a long-acting opioid, otherwise, chronic short acting. This distinction was made
because the SIC process and its impact on care engagement may vary between patients who initiated a long-acting opioid
or who were initially started on a short-acting opioid and switched to a long-acting opioid, and patients who continued to
stay on a short-acting opioid after LTOT was initiated. Because patients could receive care from multiple VHA facilities,
we assigned each patient to a “home” facility in each study year, defined as their most frequently visited facility during
that year. To address temporal autocorrelation due to seasonality and secular trends, we included a Fourier term for time
(in months), which is a common approach for modelling seasonal patterns in time series data.32 The Durbin–Watson test
was used to test for residual autocorrelation. To account for correlated observations within the same facility, we estimated
cluster robust standard errors and 95% confidence intervals using a cluster bootstrap and the sandwich estimator
(clustering on facility).

Our study was designed as a quality improvement project to evaluate a previously implemented VHA policy using
administrative data. Thus, our evaluation was determined by the Institutional Review Board of Record, Stanford
University, to not meet the definition of human subject research.

Results
Descriptive Results
During our study period, 409,895 unique patients experienced 758,416 SIC-eligible LTOT initiations. The number of
LTOT initiations declined from 280,528 in Year 1 to 259,061 in Year 2 to 218,827 in Year 3 (Table 1). Distributions of
age, sex, race/ethnicity, facility region, and opioid tier were similar across the three years. Most VHA patients initiating
LTOT were male (92%), White (71%), and over 50 (84%). Eighty-six percent of LTOT initiations included only short-
acting opioid prescriptions for the duration of therapy. Most initiations occurred at VHA facilities in the South (44%),
followed by the West (27%), Midwest (21%), and Northeast (8%) regions. SIC coverage increased across the three study
years. Since a few VHA facilities piloted the SIC process, 11% of patients initiating LTOT had a documented SIC in Year
1. In Year 2, 34% of patients had a documented SIC, and in Year 3 this increased to 59% of patients initiating LTOT.
Care engagement also increased across the three years. In Year 1, 75% of patients had any medical follow-up in the 30
days after LTOT initiation, compared to 77% of patients in Year 2, and 78% in Year 3. The proportion of patients
initiating LTOTwho had a primary care visit in the 3 months after LTOT initiation increased from 75% in Year 1 to 78%
in Year 2, and 80% in Year 3.

Facility-level SIC coverage increased after the policy was issued and continued to increase after full implementation
(Figure 1). During Year 1, SIC coverage was mostly stable: the median SIC coverage was 9% (IQR: 6%, 16%) at the start
of Year 1, and about 16% (IQR: 10%, 23%) at the end of that year. At the end of Year 2, the median SIC coverage
increased to 50% (IQR: 34%, 64%), and at the end of Year 3, the median SIC coverage increased further to 63% (IQR:
45% 79%).

Interrupted Time Series Results
Any Medical Follow-Up Within 30 Days
There was a positive level-change in any medical follow-up within 30 days after LTOT initiation at the start of Year 2 and
Year 3 after adjusting for opioid tier, facility, facility-level SIC coverage, and seasonality (Table 2). Compared to Year 1,
there was an 8% increase in this outcome in Year 2 (95% CI: 1.07, 1.09), and an 12% increase in Year 3 (95% CI: 1.10,
1.13). Compared to Year 2, any medical follow-up increased by 4% in Year 3 (95% CI: 1.03, 1.05).

In Year 1, the proportion of patients initiating LTOT who had any medical follow-up within 30 days decreased by
0.8%/month (Figure 2A). Compared to Year 1, the slope for any medical follow-up increased by 0.7%/month in Year 2
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(95% CI: 1.005, 1.008), and 0.4%/month in Year 3 (95% CI: 1.003, 1.005). However, compared to Year 2, the slope in
Year 3 decreased by 0.3%/month (RR: 0.997, 95% CI: 0.996, 0.998), suggesting that the effect of the SIC policy waned
over time.

Primary Care Visit Within 3 Months
There was a positivelevel-change in primary care visits within 3 months after LTOT initiation at the start of Year 2 and
Year 3, after adjusting for opioid tier, facility, facility-level SIC coverage, and seasonality (Table 2). Compared to Year 1,
the proportion of patients initiating LTOTwho had a primary care visit in the 3 months after initiation increased by 8% in
Year 2 (95% CI: 1.08, 1.09) and 13% in Year 3 (95% CI: 1.12, 1.15). Compared to Year 2, there was a 5% increase in
primary care follow-up at the start of Year 3 (95% CI: 1.04, 1.06).

In Year 1, the proportion of patients initiating LTOT who had a primary care visit was decreasing by 0.8% per month
(Figure 2B). Compared to Year 1, the slope for this outcome increased by 0.6%/month in Year 2 (95% CI: 1.005, 1.007),
and 0.3% in Year 3 (95% CI: 1.001, 1.004). However, when compared to Year 2, the slope in Year 3 decreased by 0.3%/
month (95% CI: 0.996, 0.998), again, suggesting that the effect of the policy waned over time.

Table 1 Patient and Opioid Prescription Initiation Characteristics

Study Period

Year 1 N (%) Year 2 N (%) Year 3 N (%)

Opioid Prescriptions Initiated 280,528 259,061 218,827

Opioid Tiera

Chronic Short Acting 243,953 (87) 223,671 (86) 188,135 (86)

Long Acting 36,575 (13) 35,390 (14) 30,692 (14)

Sex
Female 20,969 (7) 19,698 (8) 17,127 (8)

Male 259,559 (93) 239,363 (92) 201,700 (92)

Age
18–29 6,081 (2) 4,710 (2) 3,378 (2)

30–39 14,918 (5) 13,547 (5) 11,433 (5)

40–49 25,329 (9) 22,545 (9) 18,647 (9)
50–59 56,581 (20) 50,147 (19) 40,843 (19)

60–69 107,023 (38) 101,014 (39) 84,909 (39)

70+ 70,596 (25) 67,098 (26) 59,617 (27)
Race/ethnicity
American Indian/Alaska Native 2,158 (<1) 2,087 (<1) 1,871 (<1)

Asian 1,106 (<1) 1,038 (<1) 943 (<1)
Black/African American 46,666 (17) 42,768 (17) 36,390 (17)

Hispanic/Latino 12,019 (4) 11,084 (4) 9,413 (4)

Native Hawaiian/Other Pacific Islander 1,848 (<1) 1,749 (<1) 1,475 (<1)
White 198,022 (71) 184,004 (71) 155,811 (71)

Other/Unknown 18,709 (7) 16,331 (6) 12,924 (6)

Facility Region
Midwest 59,930 (21) 54,535 (21) 45,240 (21)

Northeast 23,157 (8) 21,488 (8) 18,561 (8)
South 122,830 (44) 112,819 (44) 95,206 (44)

West 74,611 (27) 70,219 (27) 59,820 (27)

Signature Informed Consent Receipt 29,727 (11) 89,227 (34) 128,888 (59)
Care Engagement after opioid initiation
Any medical follow-up within 30 days 210,438 (75) 200,072 (77) 171,681 (78)

Primary care visit within 3 months 211,761 (75) 202,903 (78) 174,032 (80)

Notes: aOpioid Tier describes whether an LTOTepisode ever included receipt of a long acting opioid. Categorization as “Long Acting” does not
require that the patient was initiated on a long acting opioid.
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SIC Coverage
After adjusting for study period, facility, opioid tier, and seasonality, SIC coverage was associated with significant
increases in any medical follow-up within 30 days after LTOT initiation, and primary care visits within 3 months after
LTOT initiation. A 1% increase in SIC coverage among patients from the same facility, in the same opioid tier, and in the

Figure 1 Percent of patients receiving signature informed consent, by month and facility. Legend: Solid line is the median percent of patients who completed a signature
informed consent (SIC)prior to initiating long term opioid therapy across all VA facilities. Gray bands are the interquartile range (25th percentile to 75th percentile). Dashed
lines indicate when the SIC policy was issued (month 12) and implemented (month 24).

Table 2 Association Between SIC Policy Implementation and Engagement After Opioid Initiation

Outcome (RR (95% CI))a,b

Any Follow-up Within 30 Days Primary Care Visit Within 3 Months

Level Change
Year 2 vs Year 1 1.076 (1.067, 1.085) 1.084 (1.076 1.093)

Year 3 vs Year 1 1.119 (1.104, 1.133) 1.134 (1.118, 1.150)
Year 3 vs Year 2 1.040 (1.032, 1.047) 1.046 (1.037, 1.055)

Trend Change
Year 2 vs Year 1 1.007 (1.005, 1.008) 1.006 (1.005, 1.007)
Year 3 vs Year 1 1.004 (1.003, 1.005) 1.003 (1.001, 1.004)

Year 3 vs Year 2 0.997 (0.996, 0.998) 0.997 (0.996, 0.998)

SIC Coveragec 1.041 (1.013, 1.070) 1.062 (1.027, 1.096)

Notes: aAll models adjusted for opioid tier, facility, facility-level SIC coverage, and seasonality. b95% confidence intervals estimated
using cluster robust standard errors, clustering on facility. cPer 1% increase in SIC coverage.
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same month was associated with a 4% increase in medical follow-up (95% CI: 1.01, 1.07), and a 6% increase in primary
care visits (1.03, 1.10).

Residual Autocorrelation
The Durbin Watson test was not statistically significant for residual autocorrelation after including Fourier terms for time,
facility, facility-level SIC coverage, and opioid tier for both outcomes (all p > 0.4).

Discussion
Implementation of the VHA’s SIC policy was associated with increased medical follow-up and primary care engagement.
Our findings suggest that informing and engaging patients in the decision-making process regarding their pain manage-
ment may increase their care engagement. The SIC policy is grounded in patient-driven health care, and encourages
providers and patients to see “informed consent” as a means of ensuring shared decision-making through iterative
communication rather than a one-time event.16 This emphasis on process is an important shift away from the varying
opioid pain care agreements, which have the potential to stigmatize patients, and may be perceived as coercive, punitive,
demeaning, or intimidating, straining the patient–provider relationship and resulting in decreased quality of care.19,20,35

It appears that providers who provide SIC and educational materials about taking opioids responsibly may have
patients who are more likely to return for medical follow-up after opioid initiation, which is in line with opioid clinical
practice guidelines. Our findings may relate to improvements in the patient–provider relationship due to the SIC process.
Previous research demonstrates that when patients and providers have shared goals and mutual trust, the patient–provider
relationship is strengthened.36–39 In the context of LTOT initiation, engaging patients in a shared decision-making
process like SIC can demonstrate that the provider’s therapy recommendations encompass respect for patient autonomy,
their right to accept or refuse any medical treatment, and concern for the patient’s well-being, rather than mistrust.39 This
may lead to patients who are more likely to implement and maintain treatment.

Figure 2 Predicted proportion of patients initiating long-term opioid therapy who had any medical follow-up within 30 days after initiation (left panel) and primary care visits
within 3 months after initiation (right panel). Legend: Points represent observed proportions for each outcome. Solid lines represent the best fit line in the observed period;
dashed lines represent the projected proportion of patients who had each outcome if the SIC had not been issued (Year 1) or implemented (Year 2).
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Importantly, despite initial increases in patient engagement after implementation of the SIC policy, the effect of the
policy on engagement waned over time, which has implications for future iterations of the SIC policy for LTOT. The
current SIC policy only mandates additional informed consent conversations if (1) there is significant deviation from the
treatment plan to which the patient originally consented, or (2) there is a change in the patient’s condition or diagnosis
that would reasonably be expected to alter the original informed consent. Our findings suggest that it may be necessary to
re-visit SIC periodically to continue to realize the patient engagement benefits of the policy. Additionally, our findings
indicate that facilities with higher proportions of patients with SIC also had higher proportions of patients who had any
medical follow-up within 30 days and primary care visits within 3 months after opioid initiation. This suggests that
increasing facility-level SIC coverage may improve facility-level rates of care engagement after opioid initiation. At the
end of our study period, only 59% of VHA patients who had a long-acting or chronic short-acting opioid prescribed at the
VHA in the past year had documented receipt of SIC, and as of 2019, 89% of these patients had a documented SIC in
their EHR.5 In addition, further research is needed to assess the impact of the SIC policy on longer-term care
engagement, measured by receipt of multiple follow-up visits at recommended intervals after LTOT intervals. Finally,
this study sought to examine the effects of the SIC policy on provider’s adherence to guidelines for medical follow-up
following LTOT initiation and our findings reflect the impact of the SIC policy on prescribing practices. Future research
is needed to understand the impact of the SIC policy change on patient perspectives as well. Additional evaluation of the
impact of the SIC policy on no-shows and appointments cancelled by patients could provide an additional patient-centric
context for the SIC policy’s effect on patient engagement following LTOT initiation.

In this study, we conducted a pragmatic evaluation of the real-world impact of a SIC policy on patient care
engagement after opioid initiation in a large national healthcare system. Due to the urgency surrounding the opioid
epidemic, particularly for veterans on LTOT, the VHA implemented the SIC process for LTOT for chronic pain
without a rigorous research design, such as an RCT or staged roll-out. We developed an analytic approach using the
interrupted time series design that would allow us to examine this national quality improvement initiative, since more
rigorous research designs were not possible. A major concern with studying the impact of opioid therapy-related
policies in the VHA or any healthcare system is confounding by competing policies and interventions. There may have
also been variation in the implementation of competing interventions across facilities. For example, the Opioid Safety
Initiative (OSI) was introduced in VHA in 2013, prior to the start of our study period, and was primarily focused on
reducing risky opioid prescribing practices.15 In addition, the CDC updated the Guideline for Prescribing Opioids for
Chronic Pain in March 2016, near the end of our study period. Competing interventions that were present prior to the
start of the study period are not likely to have affected the study results, because their effect would have been included
in the baseline effect estimates in Year 1 of the study. However, as is the case of the OSI, if the effect of competing
interventions changed over time, especially if these changes coincided with the break points between the three study
periods, we cannot adequately separate the impacts of other policies from the impacts of the SIC policy on LTOT
follow-up. Since the updated CDC guidelines only overlapped our study period by three months, their confounding
effects are likely minimal. In addition, because the ITS design compares the study population to itself across time,
there is little concern about individual-level or time-invariant confounding. By adjusting for facility, opioid tier, and
facility-level care utilization, we accounted for potential sources of confounding and heterogeneity in the impact of the
SIC policy across facilities and across opioid tiers. Because of these strengths, we chose to use an ITS design to
conduct our evaluation rather than an alternative individual-level observational design (eg, a cohort or case–control
study). Although further evaluation (eg, a randomized control trial) would be needed to estimate a causal effect, our
evaluation provides evidence from a pragmatic clinical setting that the SIC process may indeed improve patient
engagement.

Our study has several limitations. First, the ITS design evaluates population-level impacts and cannot be used to draw
conclusions about individual-level impacts. Further research is needed to understand mechanisms by which the SIC
process impacts care engagement for an individual. Second, other initiatives aimed at improving safe opioid prescribing
coincided with our evaluation and may have affected care engagement after opioid initiation. Furthermore, it is possible
that with the decreases in opioid prescribing over the course of our study period, the population of patients initiating
LTOT may have changed in complexity. Over time, providers may have reduced their LTOT prescribing so that only
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those with strong indications for LTOT or those who exhausted all other treatment options were initiated. Such a change
may result in a more complex LTOT population with greater need for follow-up regardless of the impacts of the SIC
policy. We address this by adjusting for opioid tier and facility – to account for differences in the reasons for initiating
LTOT and facility-level prescribing practices. Data to account for changes in patient indications for LTOT were not
available in this analysis, so residual unmeasured confounding due to other factors that may affect reasons for LTOT
initiation may exist. Third, care engagement is an intermediate outcome in patient safety and there may be other factors
associated with provision of safe opioid therapy. However, medical follow-up after opioid initiation is a part of guideline-
concordant opioid therapy and has been shown to improve patient safety and reduce serious adverse events. Additionally,
our study outcomes were defined as any medical follow-up within 30 days or primary care follow-up within 3 months.
Although these definitions are consistent with VA/DoD Clinical Practice Guidelines, we were not able to discern how the
follow-up visits were used by providers using administrative data. In order to assess what impact follow-up visits had on
improving patient safety and reducing serious adverse events, future research should examine clinical follow-up notes,
using medical chart abstraction or natural language processing. Fourth, our study population was restricted to VHA
patients who initiated LTOTwithin the VHA. We may not have captured all Veterans receiving LTOT for chronic pain, as
many Veterans likely access commercial insurance, Medicare, and Medicaid. The SIC policy within the VHA was
specifically intended for patients receiving LTOT within the VHA, and it did not require that those receiving LTOT
outside the VHA be included in the SIC requirement. Thus, any increased primary care engagement we might see is
likely targeting those who received LTOT in the VHA. By restricting our study population to patients initiating LTOT
within the VHA, we assessed the impact of the SIC policy on the population that it would have directly impacted. Finally,
the policy implemented a patient-driven process involving shared decision-making to establish a mutual understanding of
goals, risks, benefits and alternatives to opioid therapy, eventually resulting in completion of a SIC. Our definition of this,
as evidence of SIC in administrative data, may imperfectly measure the entire informed consent process.

In conclusion, our findings suggest that system-wide policies fostering shared decision-making and ethical healthcare
practices, such as informed consent can improve patient engagement in a large, national healthcare system, which could
improve patient safety. Further research is needed to focus on understanding the impact of the VHA’s SIC policy on other
measures of guideline-concordant opioid therapy and on serious adverse events.
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