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ABSTRACT

Introduction Patient-reported outcomes (PROS)

are important for research, patient care and quality
assessment; however, large-scale collection among the US
surgical patient population has been limited. A structured
implementation and dissemination programme focused

on electronic PRO collection could improve the use of
PROs data to improve surgical care. This study aims to

(1) evaluate the feasibility of PRO collection among a
larger volume of surgical patients through the stepwise
implementation of PRO collection processes in a sample
of American College of Surgeons National Surgical Quality
Improvement Program (ACS NSQIP) hospitals; (2) identify
best practices and barriers to PRO collection through
qualitative study of participating hospitals and patients;
and (3) evaluate the utility of PROs at detecting differences
in the quality of care among surgical patients.

Methods and analysis ACS NSQIP-participating
hospitals are being recruited, and patients at participating
hospitals who undergo elective surgical procedures
receive invitations via e-mail or short message service
‘text’message to complete PROs after surgery. Validated
PRO measures which evaluate physical and mental health-
related quality of life, pain, fatigue, physical function and
shared decision-making were selected. The scalability

of PRO collection will be assessed by site enrolment,
patient accrual and response rates. Qualitative interviews
and focus groups will be performed with patients and
hospital personnel to identify best practices and barriers
to successful enrolment and PRO collection. Multivariable
hierarchical regression models will be used to evaluate the
distinctness of PROs from clinical outcomes captured in
ACS NSQIP and the ability of PROs to detect differences in
hospital performance.

Ethics and dissemination This study was reviewed

by the Advarra Institutional Review Board (IRB) and
deemed to be exempt from IRB oversight. Findings will be
disseminated through peer-reviewed manuscripts, reports
and presentations.

INTRODUCTION

Patient-reported outcomes (PROs) are
health-related outcomes obtained directly
from patients." PROs measure aspects of

health, such as quality of life (QOL), phys-
ical function, pain or other symptoms, that
would otherwise be nearly impossible to
directly assess. PROs are assessed using vali-
dated questionnaires called PRO measures
(PROMs), which permit rigorous measure-
ment of these subjective outcomes. PROs
give patients a voice in their healthcare
by including outcomes that are impor-
tant to them and have been shown to be
an effective tool for clinical monitoring of
patients, resulting in improved survival and
decreased hospital encounters.”” Further-
more, PROs have been incorporated into
multiple international clinical registries as
measures of quality.*™®

Although the importance of PROs is
recognised, large-scale collection among
the US surgical patient population has
been limited, largely to patients under-
going orthopaedic, urologic and plastic
surgery procedures.”® In part, the lack of
widespread PRO measurement may be due
to the logistical and administrative barriers
associated with large-scale PRO collec-
tion, which are more challenging than
abstracting traditional clinical outcomes
from an electronic medical record. Addi-
tionally, as the US healthcare system is
made up of numerous public and private
insurers and hospitals, routine system-
wide PRO collection from surgical patients
is difficult. However, the absence of PROs
from surgical quality improvement (QI)
represents a significant shortcoming, and
efforts are therefore needed to incorpo-
rate PROs into surgical QI programmes.

The American College of Surgeons
National Surgical Quality Improvement
Program (ACS NSQIP) is a prominent
programme for surgical QI with more
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than 700 participating hospitals and collection and
dissemination of risk-adjusted data for more than
1 million surgical procedures annually, with an esti-
mated 400000 (40%) ambulatory procedures.’
ACS NSQIP records many clinical outcomes within
the 30-day period following a surgical procedure,
including mortality and morbidity. Since its creation,
ACS NSQIP has been a main driver of surgical QI
programmes and has significantly improved surgical
outcomes.'’

ACS NSQIP is arobust programme which allows us to
incorporate PROs and holds the potential to measure
patient-centred outcomes and to help improve shared
decision-making by providing relevant informa-
tion to guide choices. Traditional clinical outcomes
currently collected by the ACS NSQIP have limited
utility following ambulatory surgical procedures. For
these procedures, quality from the patient’s perspec-
tive is likely less related to the rates of rare complica-
tions, such as death, than to QOL or other individual
outcomes. Additionally, the ACS NSQIP Risk Calcu-
lator, a tool developed to aid shared decision-making
about the risks of surgical procedures, can estimate
traditional surgical outcomes, but does not directly
measure patient-centred outcomes such as QOL,
which may be more salient to patients.'’ PRO collec-
tion would also create new avenues for surgical QI
research opportunities and result in a more patient-
centred, comprehensive assessment of surgical quality.
Widespread collection through a national surgical QI
programme can be used to provide immediate feed-
back to patients on their responses in relation to their
peers as well as increase patient satisfaction acknowl-
edging the patient voice to influence the surgical
quality of care for future patients.

As an initial step to explore PRO collection in ACS
NSQIP, multiple stakeholders were engaged and an
alpha pilot study was performed to assess the feasi-
bility and validity of PRO collection from surgical
patients.'” Between October 2017 and March 2018,
1324 patients from 17 ACS NSQIP hospitals responded
to an electronically delivered postoperative question-
naire, achieving an estimated 20% response rate. This
study demonstrated that PRO collection from surgical
patients via the ACS NSQIP is feasible and suggested
that PROs may have adequate discriminative ability to
detect variations in care.

Scaling such an initiative to the national level,
however, faces additional challenges. This study
aims to (1) evaluate the feasibility of PRO collection
among a larger volume of surgical patients through
the stepwise implementation of PRO collection
processes in a sample of ACS NSQIP hospitals; (2)
identify best practices and barriers to PRO collection
through qualitative study of participating hospitals
and patients; and (3) evaluate the utility of PROs at
detecting differences in the quality of care among
surgical patients.

STUDY DESCRIPTION

Study design

This is a feasibility study evaluating the scalability of elec-
tronic collection of PROs through a national surgical QI
programme. This study has three aims and will be further
detailed. First, the spread of PROs across a diverse,
national sample of hospitals will be evaluated. Second,
best practices and barriers to participation by hospitals
and patients will be identified through qualitative feed-
back, and the programme will be iteratively improved
based on these findings using the plan—do-study-act
(PDSA) QI framework. Third, the utility of the PRO data
obtained through the programme will be assessed for its
ability to identify meaningful differences in care quality.

Patient and public involvement

To ensure that the development of this study incorpo-
rated input from patients and the public, a group of key
stakeholders, including payers, patient advocates and
policymakers, participated in in-person focus groups to
provide feedback regarding the domains which would
be measured using PROs and the methods by which
PROMs would be administered. Patient interviews will
be performed as part of the study protocol to under-
stand the patient experience and identify patient-centred
barriers. Finally, the study findings will be disseminated
to the public through scientific presentations and publi-
cations. Results will also be distributed to all ACS NSQIP
hospitals, regardless of project participation.

Study aim 1: demonstrate feasibility and scalability of
routine electronic PRO collection

The first aim of this study is to evaluate the feasibility of
routine electronic PRO collection after surgical proce-
dures on a national level. Building on a previous pilot
study which assessed the collection of PROs on a limited
scale,12 this aim entails expanding routine PRO collec-
tion among surgical patients across a national surgical QI
programme in a more structured manner. As PRO collec-
tion on this scale has not previously been accomplished
among surgical patients in the USA, this presents the
opportunity to leverage the unique infrastructure of ACS
NSQIP to aid in the spread of routine PRO collection.

Study population and recruitment

All US hospitals which participate in ACS NSQIP are
eligible. Due to differences in patient privacy and data
management legislation, hospitals outside of the USA
will not be included in this initial study. Hospital recruit-
ment will occur in two waves (figure 1). During wave
1, hospitals associated with members of the study team
and those which participated in the alpha pilot study
will be recruited. Additional recruitment efforts will be
extended to small and/or rural hospitals and to ACS
NSQIP collaboratives, which are multihospital collab-
oratives based around geographic proximity, member-
ship in a shared healthcare system, or the desire to focus
on a specific disease.”” ACS NSQIP hospitals share data
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Project Goals

Interviews
and focus
groups

Iterative PDSA cycles

—

Iterative PDSA cycles Aim 1:

Enrollment 230 hospitals
Response rate 230%

ACS NsQlP
collaboratives

Other ACS NSQIP

collaboratives Aim 2:

Solutions to barriers identified
Best practices toolkit developed

Study team hospitals .
Aim 3:

Identify quality gaps
Assess reliability
Compare with clinical outcomes

Other academic

A\pha? it and community

participants

Small and rural
hospitals

Figure 1 Strategy for hospital recruitment and process
improvement. Schematic depicting strategy for recruitment
and study execution. In wave 1, hospitals will be recruited
through ACS NSQIP collaboratives and from among the
study team members’ hospitals, participants in the alpha
pilot study and hospitals which are small or located in rural
areas. PRO collection will commence, and iterative PDSA
improvement cycles will be used to improve recruitment
and patient enrolment processes. Subsequently, formal
focus groups and interviews will be held with patients and
hospital personnel to identify barriers and best practices,
which will be assembled into a toolkit of best practices.
After incorporating these findings, additional academic and
community hospitals will be recruited. ACS NSQIP, American
College of Surgeons National Surgical Quality Improvement
Program; PDSA, plan-do-study-act.

hospitals

and best practices with the common goal of improved
patient outcomes and have existing QI infrastructure,
making them ideal for recruitment. Finally, hospitals will
be recruited through presentations at the annual ACS
Quality and Safety Conference, which focuses on various
ACS QI programmes and is regularly attended by more
than 2000 individuals. Following qualitative assessment
and process improvement, a second wave of hospital
recruitment will occur by leveraging existing ACS NSQIP
infrastructure and lessons learnt.

All ACS NSQIP-eligible patients who undergo an elec-
tive ambulatory (ie, 23-hour stay) surgical procedure at a
participating hospital will be eligible for PRO collection.
ACS NSQIP employs a sampling algorithm based on a
rotating 8-day schedule which randomly samples cases for
inclusion; therefore, only those patients who are selected
by the sampling algorithm will be enrolled. Included
patients must also have a valid e-mail address or mobile
telephone number entered into the ACS NSQIP record.
Patients who meet ACS NSQIP exclusion criteria (age<18
years, minor cases, solid organ transplant or organ
procurement operations, operations for trauma, hyper-
thermic intraperitoneal chemotherapy) will be excluded,
as will patients who expire within 30 days of surgery.

Patient-Reported Outcome Measure (PROM) selection

The PROMs selected for use in this study were identified
through a multiphase discernment process with involve-
ment of multiple stakeholders as detailed above. Focus
groups consisting of surgeons who practice general,

Open access

Table 1 Patient-reported outcome measures selected for
inclusion

Number
Instrument Domain(s) measured of items

PROMIS Scale v1.2 — Physical health-related 10

Global Health quality of life (QOL)
Mental health-related
QOL
PROMIS Pain Interference of pain 4
Interference — Short
Form 4a
PROMIS Fatigue — Fatigue 4
Short Form 4a
PROMIS Physical Physical function 4

Function — Short Form
4a

SDM-Q-9*
CollaboRATE*

Shared decision-making 9
Shared decision-making 3

PROMIS, Patient-Reported Outcomes Measurement
Information System; 9-item Shared Decision Making
Questionnaire (SDM-Q-9)

*Represent different constructs of shared decision-making

breast, colon and rectal, endocrine, hepatopancreatobil-
iary, thoracic and trauma surgery or surgical critical care
were held at the 2016 ACS Clinical Congress to further
discuss clinical domains which were identified to be
important to capture among surgical patients. A total of
19 surgeons participated in these focus groups and three
domains were identified: a global health-related QOL,
pain and the surgical care experience.

To assess these domains, a literature search was
performed which identified multiple PROMs, three
of which were selected for inclusion in the alpha pilot
study: Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) - Global Health, PROMIS
— Pain Interference and the Consumer Assessment of
Healthcare Providers and Systems Surgical Care Survey
(S—CAHPS).14 Y After completion of the pilot study, the
list of included PROMs was modified with the addition
of physical function and fatigue measures. Furthermore,
the S-CAHPS measure was replaced with two measures of
shared decision-making, as this more directly related to a
surgeon’s performance. In total, 5 instruments consisting
of 34 questions were selected (table 1). During testing,
PROM completion took approximately 5-7min. All
PROMs are available in English and Spanish translations.

Electronic PRO collection process

After surgery, patients will be selected for inclusion
based on the ACS NSQIP sampling methodology. After a
patient is selected, ACS NSQIP surgical clinical reviewers
(SCRs) who abstract clinical outcomes enter patient
contact information (e-mail address and/or mobile tele-
phone number) and surgical characteristics into the ACS
NSQIP platform (figure 2). These variables will then be
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Strategy for Hospital Recruitment and Process Improvement

ACS NSQIP Hospital

Site enters email,
Patient Patient elective surgery,

undergoes [+ accrued into [ operation date, surgeon
surgery ACS NSQIP ID in NSQIP case form

(through POD #44)

Patient continues Rgglstry contacts
surgical care patlenFt,'tqoocl\oAmplete
. " S
journey Auto email (POD #45)

reminders
POD #60, 75, 90,

PROs submitted by patient
(POD #4590)

Patient NSQIP
Record

Figure 2 Patient enrolment and PRO collection process.
Schematic depicting the process of patient enrolment, PRO
collection and inclusion of data into ACS NSQIP. ACS NSQIP,
American College of Surgeons National Surgical Quality
Improvement Program; POD, postoperative day; PROs,
patient-reported outcomes; PROM, PRO measure.

used to determine the patient’s eligibility for PRO collec-
tion. Patients will be invited to complete the selected
PROMs 45 days after their procedure and can complete
the PROMs until postoperative day 90. This time interval
was selected as it occurs after the acute surgical recovery
period and permits measurement of durable outcomes
instead of shortterm outcomes which may fluctuate
during the immediate postoperative period.

PROs will be collected using a customised version of
the IQVIA Connection platform (IQVIA, Durham, North
Carolina), a third-party electronic survey administra-
tion platform. Dependent on the contact information
provided, eligible patients will receive either an e-mail
or a short message service ‘text’ message containing a
unique link to the secure, Health Insurance Portability
and Accounabiliy Act (HIPAA)-compliant, browser-based
PRO collection portal on postoperative day 45. After
following the link, patients will receive a brief explana-
tion of the use of PROs and are given the opportunity to
decline to participate. Patients who agree to participate
are asked to complete the PROMs (figure 3). Patients will
receive reminder messages 60, 75 and 90 days after surgery
if they have not completed all PROMs. PROs provided
by the patient will then be incorporated into their ACS
NSQIP case record along with clinical outcomes.

Process improvement

During hospital enrolment and initiation of PRO collec-
tion, process improvement will be performed iteratively
using the PDSA QI framework (figure 1). At each phase
of the project, informal feedback will be gathered from
representatives at participating sites, including hospital
administrators, surgeons and SCRs, through monthly

project meetings. Additionally, performance metrics
including patient enrolment numbers and response
rates will be monitored regularly. Based on the feedback
received and performance metrics, process improve-
ments will be implemented for the hospital enrolment,
patient enrolment and PRO collection. The nonadop-
tion, abandonment, scale-up, spread, and sustainability
framework by Greenhalgh et al will be applied to identify
solutions for limited large-scale sustained adoption and
programme failures.'®

Outcomes and data analysis

The success of scaling electronic PRO collection will be
assessed based on the number of participating hospitals,
the number of patients enrolled and patient response
rates. Response data will be analysed to identify the pres-
ence of non-response bias among patients based on socio-
demographic or clinical characteristics. Additionally, the
characteristics of patients with and without the necessary
contact information for enrolment will be compared. As
improvements are made to the PRO platform, trends in
patient enrolment numbers and response rates will be
monitored to assess the effectiveness of each interven-
tion. All statistical analyses will be performed using SAS
version 9.4 (SAS Institute, Cary, NC).

Study aim 2: identify best practices to spread PRO collection
The second study aim focuses on a formalised qualita-
tive evaluation to identify program-wide and institutional
best practices. Semistructured interviews will be held with
patients and focus groups will be held with hospital stake-
holders, including surgeons, administrators and SCRs.
These sessions will explore patient perspectives, barriers
and facilitators for completing PROMs and will attempt
to identify best practices which have encouraged institu-
tional participation, patient enrolment or patient respon-
siveness. The identified best practices will be assembled
into an educational ‘toolkit’ which will be disseminated
to participating hospitals. Additionally, barriers to institu-
tional participation, patient enrolment or patient respon-
siveness will be identified. Based on these barriers, the
PRO collection programme will be modified to improve
institutional and patient engagement.

Recruitment strategy

Recruitment of patients for interview participation will
occur through participating hospitals recruited for at
least 6 months. Patient recruitment will continue until
thematic saturation is reached and is expected to fall
between 20 and 30 patients. To guarantee that our sample
is representative of the surgical population, purposive
sampling will be used to ensure diversity in patient age,
race/ethnicity, gender, procedure type, presence of post-
operative complications and the type of hospital. Addi-
tionally, patients who did and did not complete PROMs
will be included to aid in the identification of barriers to
completion and avoid selection bias. Interviews will occur

Melucci AD, et al. BMJ Open Quality 2022;11:¢001909. doi:10.1136/bmjog-2022-001909

"ybuAdoa Aq paroalold 1sanb Aq €202 ‘€T AIne uo ywod fwg Aipenbuadolwg//:dny wol papeojumoq "2z0z J9quanoN T Uo 606T00-2202-bolwag/oeTT 0T se paysiignd 1siy :;jend uado rINg


http://bmjopenquality.bmj.com/

6 IQVIA Connection Patient Regist: X +

@ dev.oc-meridian.com/Desktop/Portal

-
The next nine statements relate to the decision-making in your pre-surgical consultation. For each statement, please
indicate how much you agree or disagree.

1. My doctor made clear that a decision needs
o e e O O O O O
Home
Sign out Complstely Strongly Somewhat Somewhat  Strongly agree
disagree disagree disagree agree
2. My doctor wanted to know exactly how |
want to be involved in making the decision. O O O O O
Completely Strongly Somewhat Somewhat Strongly agree
disagree disagree disagree agree
3. My doctor told me that there are different
options for treating my medical condition. O O O O O
Completely Strongly Somewhat Somewhat Strongly agree
disagree disagree disagree agree
4. My doctor precisely explained the
advantages and disadvantages of the
treatment options
Completely Strongly Somewhat Somewhat Sftrongly agree
disagree disagree disagree agree
5. My doctor helped me understand all the
information O O O O O
Completely Strongly Somewhat Somewhat Sftrongly agree
disagree disagree disagree agree
6. My doctor asked me which treatment option
O O O O O
Completely Strongly Somewhat Somewhat Strongly agree

Figure 3 Electronic PRO collection platform interface. Representative image of the electronic PRO collection platform interface
that is displayed to patient. ACS NSQIP, American College of Surgeons National Surgical Quality Improvement Program; PRO,

patient-reported outcome.

via telephone, and patients will receive a gift card to an
online retailer as compensation.

Focus group participants for the hospital stakeholder
interviews will be recruited through e-mail communi-
cation. Each of three focus groups will consist of 5-8
randomly selected participants, including surgeons,
hospital administrators, SCRs and one representative
from the research team, with a target of 15 participants.
Focus groups will be held virtually over the Zoom video-
conferencing platform (Zoom Video Communications,
San Jose, California).

Data analysis

Audio recordings of interviews and focus groups will
be transcribed by a professional service. Transcripts will
subsequently be analysed using the immersion—crystallisa-
tion method,'” which is characterised by repeated cycles
of immersion in the collected data and subsequent crys-
tallisation into primary themes. A qualitative codebook
will be developed incorporating the identified themes,
and all transcripts will be coded independently by two
members of the study team using NVivo software (QSR
International LLC, Melbourne, Australia). Coded tran-
scripts will then be reviewed by the two team members,

who will adjudicate any disagreements in coding. Themes
identified during coding will be synthesised to develop an
educational toolkit and to inform process improvements
to the PRO collection programme.

Study aim 3: explore the potential of identifying quality gaps
using PROs

The third study aim consists of assessing the utility of PRO
data at identifying gaps in the quality of care. This will be
accomplished in three ways. First, the discrimination of
individual PROMs will be assessed to identify differences
in outcomes among hospitals and surgeons. Second, the
statistical reliability of PRO data will be assessed. Third,
the relationship between PROs and ACS NSQIP clinical
outcomes will be explored to determine whether PROs
permit the assessment of quality distinct from routinely
captured clinical outcomes.

Statistical analysis

Each PROM will be assessed for its ability to identify differ-
ences in quality among hospitals and among surgeons.
This will be accomplished by using hierarchical multivar-
iable regression models.'®*" Models will be constructed
for each outcome incorporating surgeons and hospitals

Melucci AD, et al. BMJ Open Quality 2022;11:¢001909. doi:10.1136/bmjog-2022-001909

5

"ybuAdoa Aq paroalold 1sanb Aq €202 ‘€T AIne uo ywod fwg Aipenbuadolwg//:dny wol papeojumoq "2z0z J9quanoN T Uo 606T00-2202-bolwag/oeTT 0T se paysiignd 1siy :;jend uado rINg


http://bmjopenquality.bmj.com/

as random effects, with clinical characteristics as fixed
effects. Subsequently, the statistical reliability of PROs
as a measure of quality, defined as the proportion of
total variability in a hospital performance metric due
to between-hospital variability, will be evaluated using
variance partitioning techniques.”’ *! Finally, to evaluate
the added discriminative ability of PROs beyond clinical
outcomes multivariable hierarchical regression models
will be constructed, and alignment of hospital-specific
and surgeon-specific performance estimates for PROs
and clinical outcomes will be compared. These methods
will form the basis of potentially formulating PRO-based
performance measures.*

LIMITATIONS

While this study is the first to harness a robust surgical
QI programme to scale national PRO collection after
ambulatory procedures across multiple sites, some limi-
tations should be considered. This is a feasibility protocol
intended to assess the widespread capture of PROs across
a large volume of surgical patients and so collection of
PROs is restricted to one timepoint. Results and lessons
learnt from this protocol will be used to inform best prac-
tices for PRO collection and future studies, which will
include sampling across multiple timepoints. Addition-
ally, while this study uses PROMS and PROs to understand
and influence improvement of surgical quality of care at
the national level, we believe there will be downstream
effects to clinical care at the individual patient level.

ETHICS AND DISSEMINATION

This study was reviewed by the Advarra Institutional
Review Board, which deemed the study to have minimal
risk to patients, and therefore exempt from further over-
sight (Project ID#: Pro00022840). Patients at enrolled
sites who are invited to complete PROs are not obligated
to participate and are presented at the time of invitation
the option to decline to participate, in which case they
will not receive any additional communications. Patients
are informed that any information collected will remain
confidential and will be accessible only to personnel at
their hospital and at the ACS. Only patients at hospitals
participating in the ACS NSQIP are eligible for partici-
pation.

The findings of this study are anticipated to have mean-
ingful impact on surgical QI in the USA. The successful
incorporation of PROs into a national QI programme like
ACS NSQIP would result in a major shift in how surgical
quality is measured, by complementing clinical outcomes
with PROs. Widespread measurement of patient-centred
outcomes through PROs would provide generalisable
data that could be incorporated into preoperative discus-
sions, improving shared decision-making.

To ensure dissemination of the study findings, the
infrastructure of ACS NSQIP will be leveraged. Study
findings will be shared with all hospitals which currently
participate in the programme and will be used to guide

the future of ACS NSQIP. Additionally, findings will be
disseminated through publication in peer-reviewed scien-
tific journals and presentations at national meetings. The
study findings hold the potential to spread beyond ACS
NSQIP, with PRO collection possibly being incorporated
into other ACS Quality Programs.
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