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Despite advancements in techniques, 
postsurgical pain continues to be a 
prominent part of the patient expe-

rience. Often this experience can lead to 
developing chronic postsurgical pain that 
interferes with quality of life after the ex-
pected time to recovery.1-3 As many as 14% 
of patients who undergo surgery without 
any history of opioid use develop chronic 
opioid use that persists after recovery from 
their operation.4-8 For patients with existing 
chronic opioid use or a history of substance 
use disorder (SUD), surgeons, primary care 
providers, or addiction providers often do 
not provide sufficient presurgical planning 
or postsurgical coordination of care. This 
lack of pain care coordination can increase 
the risk of inadequate pain control, opioid 
use escalation, or SUD relapse after surgery.

Convincing arguments have been made 
that a perioperative surgical home can im-
prove significantly the quality of periop-
erative care.9-14 This report describes our 
experience implementing a perioperative sur-
gical home at the US Department of Veter-
ans Affairs (VA) Salt Lake City VA Medical 
Center (SLCVAMC), focusing on pain man-
agement extending from the preoperative pe-
riod until 6 months or more after surgery. 
This type of Transitional Pain Service (TPS) 

has been described previously.15-17 Our ser-
vice differs from those described previously 
by enrolling all patients before surgery rather 
than select postsurgical enrollment of only 
patients with a history of opioid use or SUD 
or patients who struggle with persistent post-
surgical pain.

METHODS
In January 2018, we developed and imple-
mented a new TPS at the SLCVAMC. The 
transitional pain team consisted of an anes-
thesiologist with specialization in acute pain 
management, a nurse practitioner (NP) with 
experience in both acute and chronic pain 
management, 2 nurse care coordinators, and 
a psychologist (Figure 1). Before implemen-
tation, a needs assessment took place with 
these key stakeholders and others at SLC-
VAMC to identify the following specific goals 
of the TPS: (1) reduce pain through pharma-
cologic and nonpharmacologic interventions; 
(2) eliminate new chronic opioid use in pre-
viously nonopioid user (NOU) patients; 
(3) address chronic opioid use in previous 
chronic opioid users (COUs) by providing 
support for opioid taper and alternative an-
algesic therapies for their chronic pain con-
ditions; and (4) improve continuity of care 
by close coordination with the surgical team, 

Background: For patients with existing chronic opioid use 
or a history of substance use disorder, often little presurgical 
planning or postsurgical coordination of care among surgeons, 
primary care providers, or addiction care providers occurs.

Methods: In 2018, we developed the Transitional Pain 
Service (TPS) to identify at-risk patients as soon as they were 
indicated for surgery, to allow time for evaluation, education, 
and developing an individualized pain plan, and opioid taper 
prior to surgery if indicated. An electronic dashboard registry 
of surgical episodes provided data to TPS providers and 
included baseline history, morphine equivalent daily dose, 
and patient-reported pain outcomes, using measures from 
the Patient-Reported Outcome Measurement System for 

pain intensity, pain interference, and physical function, and a 
pain-catastrophizing scale score. 

Results: Two-hundred thirteen patients were enrolled between 
January and December 2018. Nearly all (99%) patients had  
≥ 1 successful follow-up within 14 days after discharge; 96% had  
≥ 1 follow-up between 14 and 30 days after surgery; and 72% 
had completed personal follow-up 90 days after discharge. 

Conclusions: In 2018 the overall use of opioids after 
orthopedic surgery decreased by > 40% from the previous 
year. Despite this more restricted use of opioids, pain 
interference and physical function scores indicated that 
surgical patients do not seem to experience increased pain 
or reduced physical function.
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primary care providers (PCPs), and mental 
health or chronic pain providers as needed. 

Once these TPS goals were defined, the 
Consolidated Framework for Implementa-
tion Research (CFIR) guided the implementa-
tion. CFIR is a theory-based implementation 
framework consisting of 5 domains: inter-
vention characteristics, inner setting, outer 
setting, characteristics of individuals, and 
process. These domains were used to iden-
tify barriers and facilitators during the 
early implementation process and helped re-
fine TPS as it was put into clinical practice.

Patient Selection
During the initial implementation of TPS, en-
rollment was limited to patients scheduled 
for elective primary or revision knee, hip, or 
shoulder replacement as well as rotator cuff 
repair surgery. But as the TPS workflow be-
came established after iterative refinement, 
we expanded the program to enroll patients 
with established risk factors for OUD having 
other types of surgery (Table 1). The diag-
nosis of risk factors, such as history of SUD, 
chronic opioid use, or significant mental 
health disorders (ie, history of suicidal ide-
ation or attempt, posttraumatic stress dis-
order, and inpatient psychiatric care) were 
confirmed through both in-person interviews 
and electronic health record (EHR) docu-
mentation. The overall goal was to identify 
all at-risk patients as soon as they were in-
dicated for surgery, to allow time for evalua-
tion, education, developing an individualized 
pain plan, and opioid taper prior to surgery if 
indicated.

Preoperative Procedures
Once identified, patients were contacted by 
a TPS team member and invited to attend 
a onetime 90-minute presurgical expecta-
tions class held at SLCVAMC. The educa-
tion curriculum was developed by the whole 
team, and classes were taught primarily by 
the TPS psychologist. The class included ed-
ucation about expectations for postopera-
tive pain, available analgesic therapies, opioid 
education, appropriate use of opioids, and 
the effect of psychological factors on pain. 
Pain coping strategies were introduced using 
a mindfulness-based intervention (MBI) 
and the Acceptance and Commitment Ther-
apy (ACT) matrix. Classes were offered  
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FIGURE 1 Transitional Pain Service Workflow 

Abbreviations: APS, acute pain service; ERAS, enhanced recovery after surgery.

TABLE 1 Patient Demographics (N = 213)
Characteristics Patients 

Male sex, No. (%) 188 (88)

Age, mean (SD), y 63 (14)

Age group, No. (%)
   < 55 y
   55 to 70 y
  > 70 y

50 (23)
100 (47)
63 (30)

Body mass index, mean (SD) 32 (6)

Opioid naïve, No. (%) 153 (72)

Chronic opioid user, No. (%) 60 (28)

Rural, No. (%) 46 (22)

Types of surgery, No. (%)
  Limb amputation
  Other cardiothoracic surgery
  Other orthopedic surgery
  Revision total hip arthroplasty
  Revision total knee arthroplasty
  Revision total shoulder arthroplasty
  Rotator cuff repair
  Spine surgery
  Thoracotomy
  Total hip arthroplasty
  Total knee arthroplasty
  Total shoulder arthroplasty

1 (0)
3 (1)

31 (15)
5 (2)
11 (5)
2 (1)

33 (15)
3 (1)
3 (1)

31 (15)
65 (31)
24 (11)

Upper gastrointestinal surgery 1 (0)

Anxiety, No. (%) 53 (25)

Depression, No. (%)
   Posttraumatic stress disorder, No. (%)
   Other mental health diagnosis, No. (%)

77 (36)
46 (22)
18 (8)

Substance use disorders, No. (%) 
  Alcohol
  Methamphetamines
  Opioids
  Tetrahydrocannabinol

24 (11)
6 (3)
6 (3)
9 (4)
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multiple times a week to help maximize con-
venience for patients and were separate from 
the anesthesia preoperative evaluation. Pa-
tients attended class only once. High-risk 
patients (patients with chronic opioid ther-
apy, recent history of or current SUDs, sig-
nificant comorbid mental health issues) were 
encouraged to attend this class one-on-one 
with the TPS psychologist rather than in the 
group setting, so individual attention to men-
tal health and SUD issues could be addressed 
directly. For patients who were unable to or 
who chose not to attend the class, the basic 
education component of the class without 
the MBI and ACT matrix was provided by 
nurse care coordinators and/or the anesthe-
siologist/NP individually before surgery ei-
ther during the anesthesia preoperative visit 
or in the same-day surgery unit on the day of 
surgery.

Baseline history, morphine equivalent 
daily dose (MEDD), and patient-reported 
outcomes using measures from the Patient-
Reported Outcome Measurement System 
(PROMIS) for pain intensity (PROMIS 3a), 
pain interference (PROMIS 6b), and phys-
ical function (PROMIS 8b), and a pain- 
catastrophizing scale (PCS) score were ob-
tained on all patients.18 PROMIS measures 
are validated questionnaires developed with 
the National Institutes of Health to standard-
ize and quantify patient-reported outcomes 

in many domains.19 Patients with a history of 
SUD or COU met with the anesthesiologist 
and/or NP, and a personalized pain plan was 
developed that included preoperative opioid 
taper, buprenorphine use strategy, or opioid-
free strategies.

Hospital Procedures
On the day of surgery, the TPS team met 
with the patient preoperatively and imple-
mented an individualized pain plan that in-
cluded multimodal analgesic techniques with 
nonsteroidal anti-inflammatory drugs, ac-
etaminophen, gabapentinoids, and regional 
anesthesia, where appropriate (Table 2). En-
hanced recovery after surgery protocols were 
developed in conjunction with the surgeons 
to include local infiltration analgesia by the 
surgeon, postoperative multimodal analge-
sic strategies, and intensive physical ther-
apy starting the day of surgery for inpatient  
procedures. 

After surgery, the TPS team followed up 
with patients daily and provided recommen-
dations for analgesic therapies. Patients were 
offered daily sessions with the psychologist 
to reinforce and practice nonpharmacologic 
pain-coping strategies, such as meditation 
and relaxation. Prior to patient discharge, 
the TPS team provided recommendations for 
discharge medications and an opioid taper 
plan. For some patients taking buprenor-
phine before surgery who had stopped this 
therapy prior to or during their hospital stay, 
TPS providers transitioned them back to bu-
prenorphine before discharge.

Postoperative Procedures
Patients were called by the nurse care coordi-
nators at postdischarge days 2, 7, 10, 14, 21, 
28, and then monthly for ≥ 6 months. For 
patients who had not stopped opioid use or 
returned to their preoperative baseline opi-
oid dose, weekly calls were made until opi-
oid taper goals were achieved. At each call, 
nurses collected PROMIS scores for the pre-
vious 24 hours, the most recent 24-hour 
MEDD, the date of last opioid use, and the 
number of remaining opioid tablets after opi-
oid cessation. In addition, nurses provided 
active listening and supportive care and en-
couragement as well as care coordination 
for issues related to rehabilitation facilities, 
physical therapy, transportation, medication 

TABLE 2 Multimodal Analgesic Regimen 

Time Period Analgesic Dosing

Preoperative Celecoxib 400 mg for age < 65 y, 200 mg  
for age > 65 y, hold if GFR  
< 60 mL/min/1.73 m2

Acetaminophen 1,000 mg

Pregabalin 150 mg if age < 65 y, 75 mg for age 
≥ 65 y, none for age > 70

During  
operation

Interscalene or suprascapular nerve block for shoulder surgery

Adductor canal block for total knee arthroplasty

Postoperative Naproxen unless not by 
mouth or antiplatelet 
therapy

500 mg twice daily scheduled, hold 
if GFR < 60 mL/min/1.73 m2

Celecoxib if not by mouth 
or on antiplatelet therapy

200 mg twice daily scheduled

Acetaminophen 650 mg every 6 hours scheduled

Oxycodone 5-10 mg every 4 hours as needed

Abbreviation: GFR, glomerular filtration rate.
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questions, and wound questions. Nurses no-
tified the anesthesiologist or NP when pa-
tients were unable to taper opioid use or 
had poor pain control as indicated by their  
PROMIS scores, opioid use, or directly ex-
pressed by the patient. 

The TPS team prescribed alternative anal-
gesic therapies, opioid taper plans, and com-
municated with surgeons and primary care 
providers if limited continued opioid therapy 
was recommended. Individual sessions with 
the psychologist were available to patients 
after discharge with a focus on ACT-matrix 
therapy and consultation with long-term 
mental health and/or substance abuse pro-
viders as indicated. Frequent communica-
tion and care coordination were maintained 
with the surgical team, the PCP, and other 
providers on the mental health or chronic 
pain services. This care coordination often in-
cluded postsurgical joint clinic appointments 
in which TPS providers and nurses would be 
present with the surgeon or the PCP.

For patients with inadequately treated 
chronic pain conditions or who required 
long-term opioid tapers, we developed a 
combined clinic with the TPS and Anesthe-
sia Chronic Pain group. This clinic allows pa-
tients to be seen by both services in the same 
setting, allowing a warm handoff by TPS to 
the chronic pain team.

HEALTH AND DECISION SUPPORT 
TOOLS
An electronic dashboard registry of surgical 
episodes managed by TPS was developed to 
achieve clinical, administrative, and quality 
improvement goals. The dashboard registry 
consists of surgical episode data, opioid doses, 
patient-reported outcomes, and clinical de-
cision-making processes. Custom-built note 
templates capture pertinent data through em-
bedded data labels, called health factors. Data 
are captured as part of routine clinical care, re-
corded in Computerized Patient Record Sys-
tem as health factors. They are available in the 
VA Corporate Data Warehouse as structured 
data. Workflows are executed daily to keep 
the dashboard registry current, clean, and able 
to process new data. Information displays di-
rect daily clinical workflow and support 
point-of-care clinical decision making (Fig-
ures 2, 3, and 4). Data are aggregated across 
patient-care encounters and allow nurse care 

coordinators to concisely review pertinent pa-
tient data prior to delivering care. These data 
include surgical history, comorbidities, time-
line of opioid use, and PROMIS scores during 
their course of recovery. This system allows 
TPS to optimize care delivery by providing 
longitudinal data across the surgical episode, 
thereby reducing the time needed to review 
records. Secondary purposes of captured data 
include measuring clinic performance and 
quality improvement to improve care delivery.

RESULTS
The TPS intervention was implemented Jan-
uary 1, 2018. Two-hundred thirteen patients 
were enrolled between January and Decem-
ber 2018, which included 60 (28%) patients 
with a history of chronic opioid use and  
153 (72%) patients who were considered 
opioid naïve. A total of 99% of patients had 
≥ 1 successful follow-up within 14 days 
after discharge, 96% had ≥ 1 follow-up  

FIGURE 2 Dashboard Daily Follow-up List for Nurse Care 
Managers, Example

FIGURE 3 Dashboard View of Individual Patient Summary, 
Example
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between 14 and 30 days after surgery, and 
72% had completed personal follow-up  
90 days after discharge (Table 3). For patients 
who TPS was unable to contact in person or 
by phone, 90-day MEDD was obtained using 
prescription and Controlled Substance Data-
base reviews. The protocol for this retrospec-
tive analysis was approved by the University 
of Utah Institutional Review Board and the 
VA Research Review Committee.

By 90 days after surgery, 26 (43.3%) COUs 
were off opioids completely, 17 (28.3%) had 
decreased their opioid dose from their pre-
operative baseline MEDD (120 [SD, 108] vs  
55 [SD, 45]), 14 (23.3%) returned to their 
baseline dose, and 3 (5%) increased from 
their baseline dose. Of the 153 patients who 
were NOUs before surgery, only 1 (0.7%) 
was taking opioids after 90 days. TPS con-
tinued to work closely with the patient and 
their PCP and that patient was finally able 
to stop opioid use 262 days after discharge. 
Ten patients had an additional surgery within  
90 days of the initial surgery. Of these, 6 
were COU, of whom 3 stopped all opioids 
by 90 days from their original surgery, 2 had 
no change in MEDD at 90 days, and 1 had a 
lower MEDD at 90 days. Of the 4 NOU who 
had additional surgery, all were off opioids by 
90 days from the original surgery.

Although difficult to quantify, a mean-

ingful outcome of TPS has been to improve 
satisfaction substantially among health care 
providers caring for complex patients at risk 
for chronic opioid abuse. This group in-
cludes the many members of the surgical 
team, PCPs, and addiction specialists who 
appreciate the close care coordination and 
assistance in caring for patients with difficult 
issues, especially with opioid tapers or SUDs. 
We also have noticed changes in prescribing 
practices among surgeons and PCPs for their 
patients who are not part of TPS.

DISCUSSION
With any new clinical service, there are ob-
stacles and challenges. TPS requires a consid-
erable investment in personnel, and currently 
no mechanism is in place for obtaining pay-
ment for many of the provided services. We 
were fortunate the VA Whole Health Ini-
tiative, the VA Office of Rural Health, and 
the VA Centers of Innovation provided sup-
port for the development, implementation, 
and pilot evaluation of TPS. After we pre-
sented our initial results to hospital lead-
ership, we also received hospital support 
to expand TPS service to include a total of  
4 nurse care coordinators and 2 psychol-
ogists. We are currently performing a cost 
analysis of the service but recognize that this 
model may be difficult to reproduce at other 
institutions without a change in reimburse-
ment standards.

Developing a working relationship with 
the surgical and primary care services re-
quired a concerted effort from the TPS team 
and a number of months to become effec-
tive. As most veterans receive primary care, 
mental health care, and surgical care within 
the VA system, this model lends itself to 
close care coordination. Initially there was 
skepticism about TPS recommendations to 
reduce opioid use, especially from PCPs who 
had cared for complex patients over many 
years. But this uncertainty went away as we 
showed evidence of close patient follow-up 
and detailed communication. TPS soon be-
came the designated service for both primary 
care and surgical providers who were other-
wise uncomfortable with how to approach 
opioid tapers and nonopioid pain strategies. 
In fact, a substantial portion of our referrals 
now come directly from the PCP who is re-
ferring a high-risk patient for evaluation for 

FIGURE 4 Dashboard View of Individual's Opioid Use and 
PROMIS Scores Over Time, Example

Abbreviation: PROMIS, Patient-Reported Outcomes Measurement Information  
System.
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surgery rather than from the surgeons, and 
joint visits with TPS and primary care have 
become commonplace.

Challenges abound when working with 
patients with substance abuse history, opioid 
use history, high anxiety, significant pain cat-
astrophizing, and those who have had pre-
vious negative experiences with surgery. We 
have found that the most important facet of 
our service comes from the amount of time 
and effort team members, especially the 
nurses, spend helping patients. Much of the 
nurses' work focuses on nonpain-related is-
sues, such as assisting patients with find-
ing transportation, housing issues, questions 
about medications, help scheduling appoint-
ments, etc. Through this concerted effort, 
patients gain trust in TPS providers and are 
willing to listen to and experiment with our 
recommendations. Many patients who were 
initially extremely unreceptive to the presur-
gery education asked for our support weeks 
after surgery to help with postsurgery pain.

Another challenge we continue to experi-
ence comes from the success of the program. 
We receive many requests from PCPs to help 
with opioid tapers and pain management for 
nonsurgical patients. Although we are happy 
that they look to TPS for assistance, the pres-
sure to expand threatens our ability to main-
tain the expected quality of work we are 
trying to provide for surgical patients.

CONCLUSIONS
The multidisciplinary TPS supports greater 
preoperative to postoperative longitudinal 
care for surgical patients. This endeavor has 
resulted in better patient preparation before 
surgery and improved care coordination after 
surgery, with specific improvements in appro-
priate use of opioid medications and smooth 
transitions of care for patients with ongoing 
and complex needs. Development of sophis-
ticated note templates and customized health 
information technology allows for accurate 
follow-through and data gathering for qual-
ity improvement, facilitating data-driven im-
provements and proving value to the facility.

Given that TPS is a multidisciplinary pro-
gram with multiple interventions, it is diffi-
cult to pinpoint which specific aspects of TPS 
are most effective in achieving success. For 
example, although we have little doubt that 
the work our psychologists do with our pa-

tients is beneficial and even essential for the 
success we have had with some of our most 
difficult patients, it is less clear whether it 
matters if they use mindfulness, ACT matrix, 
or cognitive behavioral therapy. We think 
that an important part of TPS is the frequent 
human interaction with a caring individual. 
Therefore, as TPS continues to grow, main-
taining the ability to provide frequent per-
sonal interaction is a priority.

The role of opioids in acute pain deserves 
further scrutiny. In 2018, with TPS use of 
opioids after orthopedic surgery decreased 
by > 40% from the previous year. Despite 
this more restricted use of opioids, pain in-
terference and physical function scores in-
dicated that surgical patients do not seem to 
experience increased pain or reduced phys-
ical function. In addition, stopping opioid 
use for COUs did not seem to affect the qual-
ity of recovery, pain, or physical function. Fu-
ture prospective controlled studies of TPS are 
needed to confirm these findings and identify 
which aspects of TPS are most effective in im-
proving functional recovery of patients. Also, 
more evidence is needed to determine the ap-
propriateness or need for opioids in acute 
postsurgical pain.

TPS has expanded to include all surgi-
cal specialties. Given the high burden and 
limited resources, we have chosen to focus 
on patients at higher risk for chronic post-
surgical pain by type of surgery (eg, 
thoracotomy, open abdominal, limb ampu-
tation, major joint surgery) and/or history 
of substance abuse or chronic opioid use. To  

TABLE 3 Rate of Completed  
Personal Follow-up at Each of the 
Postdischarge Time Points (N = 213)
Follow-Up Day Completion, %

2 85

7 84

10 77

14 91

21 83

30 81

60 86

90 72
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better direct scarce resources where it would 
be of most benefit, we are now enrolling only 
NOUs without other risk factors postopera-
tively if they request a refill of opioids or are 
otherwise struggling with pain control after 
surgery. Whether this approach affects the 
success we had in the first year in preventing 
new COUs after surgery remains to be seen.

It is unlikely that any single model of a 
perioperative surgical home will fit the needs 
of the many different types of medical systems 
that exist. The TPS model fits well in large 
hospital systems, like the VA, where patients 
receive most of their care within the same sys-
tem. However, it seems to us that the optimal 
TPS program in any health system will pro-
vide education, support, and care coordina-
tion beginning preoperatively to prepare the 
patient for surgery and then to facilitate care 
coordination to transition patients back to 
their PCPs or on to specialized chronic care.
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