1546

ORIGINAL CONTRIBUTIONS

see related editorial on page 1557

Impact of National Institutes of Health Gastrointestinal
PROMIS Measures in Clinical Practice: Results of a
Multicenter Controlled Trial

Christopher V. Almario, MD, MSHPM!23_ William D. Chey, MD*, Dinesh Khanna, MD, MSc®, Sasan Mosadeghi, MD, MS3,
Shahzad Ahmed, MD?3, Elham Afghani, MD, MPH!, Cynthia Whitman, MPH!3, Garth Fuller, MS*3, Mark Reid, PhD?3,

Roger Bolus, PhD?, Buddy Dennis, PhD®, Rey Encarnacion, BS®, Bibiana Martinez, MPH23, Jennifer Soares, MSPH®23,
Rushaba Modi, MD?, Nikhil Agarwal, MD?3, Aaron Lee, MD?, Scott Kubomoto, MD?, Gobind Sharma, MD?3, Sally Bolus, MS® and
Brennan M.R. Spiegel, MD, MSHS!23

OBJECTIVES:  The National Institutes of Health (NIH) created the Patient Reported Outcomes Measurement
Information System (PROMIS) to allow efficient, online measurement of patient-reported outcomes
(PROs), but it remains untested whether PROMIS improves outcomes. Here, we aimed to compare
the impact of gastrointestinal (GI) PROMIS measures vs. usual care on patient outcomes.

METHODS: We performed a pragmatic clinical trial with an off-on study design alternating weekly between
intervention (GI PROMIS) and control arms at one Veterans Affairs and three university-affiliated
specialty clinics. Adults with Gl symptoms were eligible. Intervention patients completed GI PROMIS
symptom questionnaires on an e-portal 1 week before their visit; PROs were available for review by
patients and their providers before and during the clinic visit. Usual care patients were managed
according to customary practices. Our primary outcome was patient satisfaction as determined by
the Consumer Assessment of Healthcare Providers and Systems questionnaire. Secondary outcomes
included provider interpersonal skills (Doctors’ Interpersonal Skills Questionnaire (DISQ)) and shared
decision-making (9-item Shared Decision Making Questionnaire (SDM-Q-9)).

RESULTS: There were 217 and 154 patients in the GI PROMIS and control arms, respectively. Patient
satisfaction was similar between groups (P>0.05). Intervention patients had similar assessments of
their providers’ interpersonal skills (DISQ 89.4+11.7 vs. 89.8+16.0, P=0.79) and shared decision-
making (SDM-Q-9 79.3+12.4 vs. 79.0+22.0, P=0.85) vs. controls.

CONCLUSIONS: This is the first controlled trial examining the impact of NIH PROMIS in clinical practice. One-time
use of GI PROMIS did not improve patient satisfaction or assessment of provider interpersonal skills
and shared decision-making. Future studies examining how to optimize PROs in clinical practice are
encouraged before widespread adoption.
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INTRODUCTION have developed and validated a wide range of patient-reported
Patients often seek care because they experience symptoms outcomes (PROs) across diseases, with a focus on chronic ill-
that negatively impact health-related quality of life. Healthcare nesses (1-3). These PROs, which measure any aspect of a patient’s
providers must elicit, measure, and interpret patient symptoms as biopsychosocial health that comes directly from the patient, may
part of their clinical evaluation. To assist with this goal, researchers help direct care and improve outcomes. When PROs are collected
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systematically, efficiently, and in the right place at the right time,
they may enhance the patient-provider relationship at the center
of chronic disease care, improve communication, and help make
shared decisions (4-6).

However, despite the promise of using PROs to guide patient
care, there are important challenges to applying PROs in routine
practice (7-12). For example, it can be time consuming to collect
PROs from patients and securely transmit the data into the elec-
tronic health record (EHR), making it untenable for use in busy
practices. There are also many PROs to choose from, with a lack
of measurement standards across questionnaires. Furthermore,
clinicians note that it can be difficult to understand and act upon
PRO scores. When coupled with limited evidence from previous
research that administering PROs truly impacts patient outcomes
(2), these challenges limit widespread use of PROs in clinical
practice; most providers instead opt for informal measurement of
symptoms and function.

In this context, the National Institutes of Health (NIH) created
the Patient Reported Outcomes Measurement Information System
(PROMIS) in 2004 with the goal of developing, validating, and
disseminating a toolbox of publicly available PROs that cover the
breadth and depth of the human illness experience while overcom-
ing technical challenges of applying PROs in practice (http: //www.
nihpromis.org) (13). Using modern psychometric techniques,
such as item response theory and computerized adaptive testing
(14,15), PROMIS offers state-of-the-art psychometrics, establishes
common-language benchmarks for symptoms across conditions,
and identifies clinical thresholds for action and meaningful clini-
cal improvement or decline. PROMIS questionnaires are admin-
istered electronically and efficiently, allowing implementation
in busy clinical settings. Because of the extraordinary burden of
illness from digestive diseases, the PROMIS consortium added a
gastrointestinal (GI) item bank, which our group developed (16).
Using the NIH PROMIS framework, we constructed and validated
eight GI PROMIS symptom scales using data from over 2,000
subjects (16-18).

However, despite over a decade of NIH PROMIS development,
it remains unclear whether implementing GI PROMIS, let alone
any PROMIS measures, can improve patient outcomes vs. usual
care. In this study, we conducted an NIH-supported multicenter-
controlled trial of PROMIS vs. usual care in clinical practice.
Specifically, we used GI PROMIS measures in diverse patients with
active GI symptoms, collected the results via a patient—provider
e-portal, and presented the data at the point of care. We hypoth-
esized that compared with usual care, use of GI PROMIS would
enhance the patient-provider interaction, leading to improved
patient satisfaction and higher patient assessment of provider
interpersonal skills and shared decision-making.

METHODS

Study overview

We performed a pragmatic, multicenter clinical trial comparing
use of validated GI PROMIS questionnaires (16) vs. usual care in
diverse patients with active GI symptoms, including those with
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HPI: Mr. Smith is a 34-year-old male who reports a history of Celiac disease and now
presents with abdominal pain. The pain first started 8 months ago, and typically lasts for 2
hours at a time. Over the past week, the pain occurred once a day. He describes the pain as
“burning” and “gnawing”, says it is located in the epigastrium, and reports the pain has been
“quite severe” and “quite a bit bothersome” in the past week. It does not radiate. It is
associated with eating food. It typically occurs around 10-30 minutes after starting to eat. It
usually comes on suddenly. It is not associated with bowel movements. The pain is
somewhat relieved by reducing stress. The pain does not awaken him from sleep. He does
not report early satiety. He does not report diabetes, gallstones, GERD, pancreatitis, or
peptic ulcer. He does not take aspirin or NSAIDs.

He also reports diarrhea and bowel incontinence. The patient does not report dysphagia,
heartburn, bloating, constipation, nausea, or vomiting.

He does not report blood in his bowel movements, black stools, vomiting blood, unintended
weight loss, diminished appetite, or fevers. He has no history of abdominal surgeries. There
is a family history of colorectal cancer.

Figure 1. Sample “heat map” report of gastrointestinal Patient Reported
Outcomes Measurement Information System (GI PROMIS) scores and
history of present illness (HPI). Patients complete PROMIS items on the
e-portal, and the results are converted into a GI PROMIS symptom heat
map and HPI. Patients” PROMIS scores are compared with the general US
population with benchmarks to add interpretability to the scores, similar to
a lab test. Both the heat map and HPI are viewable on the e-portal for both
the patient and healthcare provider before the clinic visit.

abdominal pain, bowel incontinence, bloating/gas, constipa-
tion, diarrhea, dysphagia, heartburn/reflux, and nausea/vomit-
ing. We administered the GI PROMIS questionnaires through a
secure, online, patient—provider e-portal (see Appendix Figure 1
for sample screenshots). The portal collected the PRO data and
converted responses into a symptom “heat map” (Figure 1) that
visually compared each patient’s symptoms against the general US
population (16,18). Both patients and providers could view this
heat map on the portal before and during the clinic visit.

To enhance clinical applicability of GI PROMIS, the e-portal
autocomposed a complete GI history of present illness (HPI)
report triggered off the PROMIS symptoms. Patients were
guided through a set of questions measuring the timing, sever-
ity, frequency, location, quality, and character of each reported
GI PROMIS symptom, along with relevant comorbidities, family
history, and alarm features (19,20). Once the questions were com-
pleted, the information was transformed into a full narrative GI
HPI that accompanied the PROMIS heat map (Figure 1). In a pre-
vious head-to-head trial comparing G PROMIS-directed comput-
erized HPIs vs. physician HPIs, we found that the computerized
HPIs were rated by blinded reviewers to be of higher quality and
more thorough, complete, succinct, and relevant (19). However,
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the previous trial did not measure the impact of the PROMIS on
patient outcomes.

By tying GI PROMIS scores to a focused HPI, using specific GI
symptoms with benchmarked interpretation, and directly present-
ing the results to the provider at the point of care, we attempted
to optimize the impact of using PROMIS. In this manner, the
current study sought to overcome traditional critiques of using
PROs in clinical practice: i.e., technical difficulties of transmitting
to the EHR, interpretability, data visualization issues, and clinical
actionability.

Study design, patients, and setting

We used a pragmatic, off-on study design alternating weekly
between the PROMIS intervention and control arms. Patients
who visited the following clinics were eligible for the study: (i)
Cedars-Sinai Medical Center general GI clinic; (ii) West Los Ange-
les Veterans Affairs (WLAVA) Medical Center general GI clinic;
(iii) University of Michigan functional GI and motility clinic; and
(iv) University of Michigan scleroderma clinic (selected because
scleroderma patients have a high prevalence of GI symptoms).
The Cedars-Sinai and WLAVA GI clinics are academic teaching
practices staffed by GI attending physicians; the initial evaluation
in these clinics were primarily conducted by GI specialty fellows,
internal medicine residents, or physician assistants. Conversely,
attending physicians primarily staffed the GI and scleroderma
clinics at the University of Michigan.

We enrolled patients, aged >18 years, who were scheduled for
an initial visit or had not been seen in the clinic within the past 8
months. Patients were also required to read and write English and
possess basic point-and-click computing skills.

During the control weeks, patients were treated according to all
customary practices. In the intervention weeks, eligible patients
were mailed a letter 1 week before their appointment inviting them
tolog on to the e-portal to complete GI PROMIS. Eligible interven-
tion patients who did not complete PROMIS before their visit were
also approached during the day of their appointment by research
staff and again invited to access the e-portal on a clinic computer
before seeing their physician. Clinic providers were informed to
access the e-portal and view the GI PROMIS symptom heat map
for patients who completed PROMIS. In keeping with our prag-
matic approach to the study, providers were not mandated to
use the PROMIS data or PROMIS-directed HPI. Rather, provid-
ers were allowed to make individual decisions on how to use the
PROMIS data report, if at all.

Within 24h of completing the clinic visit, patients were sent
the postvisit questionnaires to measure their satisfaction with the
visit as well as their assessment of their providers’ interpersonal
skills and shared decision-making. This study was approved by
the Institutional Review Boards (IRBs) at all sites (Cedars-Sinai
IRB Pro00041476; University of Michigan IRB HUMO00063094;
WLAVA IRB PCC no. 2013-111563).

Primary and secondary outcomes

The primary outcome was patient satisfaction as measured by
the Consumer Assessment of Healthcare Providers and Systems
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Clinician and Group Survey 2.0 (CG-CAHPS) (21). Because the
CG-CAHPS is a global assessment of patients” satisfaction with
their medical care over the past year, we used selected items that
were applicable for assessing patient satisfaction after a single
visit. Patients were reminded to answer the questions think-
ing about their most recent visit to the GI or scleroderma clinic.
The answer options for most selected CG-CAHPS items were
“Yes, definitely,” “Yes, somewhat,” and “No.” We used a “top-box”
approach, which is commonly used when reporting CG-CAHPS
data (22); a positive response included only “Yes, definitely;” while
negative responses included “Yes, somewhat” or “No”

Our secondary outcomes were patient assessments of provider
interpersonal skills and shared decision-making. Patients com-
pleted the Doctors™ Interpersonal Skills Questionnaire (DISQ) to
assess their provider’s interpersonal skills (23). The DISQ com-
prised 12 items, each scored on a 5-point scale, where 1=“Poor”
and 5=“Excellent” We converted each item to a 100-point scale
and averaged the scores for the 12 items to calculate an overall
interpersonal skills score.

We used the 9-item Shared Decision Making Questionnaire
(SDM-Q-9) to assess patient shared decision-making (24). The
SDM-Q-9 contained nine items, each scored on a 6-point scale,
where 1=“Completely Disagree” and 6="Completely Agree.” Similar
to the DISQ, we converted each item to a 100-point scale and
averaged the nine scores to calculate an overall shared decision-
making score. Again, for both DISQ and SDM-Q-9, patients were
informed to answer the questions thinking about their most recent
GI or scleroderma clinic visit.

Covariates

We also collected information on potentially confounding patient-
and provider-level variables. Patient-level factors included age,
gender, and race/ethnicity. We also collected provider-level fac-
tors, including site of care and provider level of training.

Sample size calculation

Our primary objective was to measure differences in CG-CAHPS
provider rating scores between groups. Although CG-CAHPS is
widely used and accepted as a measure of patient satisfaction with
outpatient visits, we are unaware of data measuring the minimally
clinically important difference on the scale. Therefore, the sample
size was calculated to achieve an effect size of 0.5 (a half standard
deviation difference) in mean CG-CAHPS provider rating scores
between groups—an effect size that is moderate and generally cor-
relates with the minimally clinically important difference (25,26).
Assuming a two-tailed 5% significance level with a power of 80%,
the minimum sample size needed to show an effect size of 0.5 was
64 patients per group.

Statistical and sensitivity analyses

Statistical analyses were performed using Stata 13.1 (StataCorp
LP, College Station, TX). A two-tailed P value <0.05 was con-
sidered significant. Our primary analyses were performed from
the intention-to-treat perspective. For intervention patients who
completed GI PROMIS, but did not return the postvisit out-
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come surveys, we assumed their outcomes (CG-CAHPS provider
rating, DISQ, and SDM-Q-9) were no different than controls.
Specifically, the missing outcome data for this group was imputed
to the corresponding mean value calculated from controls for
each item. Because this assumption biases towards the null,
we also performed a sensitivity analysis using a per-protocol
approach where we excluded patients without follow-up data.

For bivariate analyses, we used the two-sample ¢-test and )* test
to compare means and proportions, respectively, between groups.
We performed a multivariable logistic regression model to identify
patient characteristics that were independent predictors of com-
pleting PROMIS before the clinic visit.

We used linear regression to generate an adjusted P-value and
to evaluate differences in CG-CAHPS provider ratings between
groups while adjusting for potential confounding patient- and
provider-level factors. We used similar approaches when compar-
ing the remaining CG-CAHPS items (Firth logistic regression)
and the DISQ and SDM-Q-9 items (linear regression).

RESULTS
Study population
Figure 2 shows patient flow through the clinical trial. Overall, 502
patients were assigned to the control arm and 3 (0.6%) had miss-
ing demographic data. Of the 499 with complete covariate data,
154 (30.9%) completed the postvisit outcome questionnaires.
Significant differences were seen between completers and non-
completers with respect to age, gender, and site of care; no difference
in race/ethnicity was noted between groups (Appendix Table 1).
Table 1 presents the demographics of patients in the control arm.
For the intervention group, 594 (0% missing demographic
data) were invited to complete GI PROMIS before their clinic
visit. Among those invited, 221 (37.2%) accessed the e-portal and
completed the questionnaires. A majority of the patients who

© 2016 by the American College of Gastroenterology

105 did not return post-visit
outcome questionnaires

112 in per-protocol analyses|

Figure 2. Flow diagram of enrolled patients. For the control group, intention-to-treat and per-protocol analyses included those who returned the postvisit
outcome questionnaires. For the gastrointestinal Patient Reported Outcomes Measurement Information System (Gl PROMIS) arm, the intention-to-treat
analyses included those who completed GI PROMIS and who showed for their visit; missing outcome data was imputed to the corresponding mean value
calculated from controls for each item. Per-protocol analyses for the GI PROMIS arm only included those who completed GI PROMIS and the postvisit

completed PROMIS attended their clinic appointment (217/221;
98.2%). Of the 217 individuals who completed PROMIS and
attended their clinic visit, 112 (51.6%) completed the postvisit out-
come assessments. Significant differences were seen in age and site
of care between those who did and did not return the surveys; no
differences were seen in gender and race/ethnicity between groups
(Appendix Table 2). In Table 1, we list the demographics of those
in the GI PROMIS arm.

Predictors of completing GI PROMIS

Table 2 shows the results from the multivariable regression on
completion of GI PROMIS before the clinic visit. Age and gender
were not independent predictors of completing PROMIS. African
Americans were less likely to access the e-portal vs. whites (odds
ratio 0.44; 95% confidence interval 0.26, 0.74); no differences
were seen between whites and the remaining racial/ethnic groups
(Latino, Asian, Other/Unknown). Conversely, patients seen at the
University of Michigan GI clinic were more likely to complete
PROMIS vs. patients at the WLAVA GI clinic (odds ratio 7.96;
95% confidence interval 4.19, 15.1).

Primary and secondary outcomes

Intention-to-treat analyses. Table 3 presents the CG-CAHPS
provider rating scores for the GI PROMIS and control arms in the
intention-to-treat analysis. After adjusting for confounders, we
found no difference in provider rating between groups. Tables 4
and 5 list differences in provider interpersonal skills and shared
decision-making, respectively. We found no difference in DISQ
scores between the PROMIS and control arms. Both groups also
had similar shared decision-making scores as by the SDM-Q-9.

Per-protocol analyses. Because the intention-to-treat analysis

biases results towards the null, we also performed a per-protocol
analysis. Here, there were 154 individuals in the control group and
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Table 1. Patient demographics

Variable Control arm Gl PROMIS P value
(n=154) arm (n=217)°
Age (years) 58.7+15.8 54.1+16.3 0.007
Male 67 (43.5%) 109 (50.2%) 0.20
Race/ethnicity 0.24
Caucasian 100 (64.9%) 151 (69.6%)
African American 32 (20.8%) 28 (12.9%)
Asian 5 (3.3%) 8(3.7%)
Latino 9 (5.8%) 11 (5.1%)
Other/unknown 8 (5.2%) 19 (8.8%)
Site of care 0.08
West Los Angeles VA 55 (35.7%) 77 (35.5%)
Gl clinic
Cedars-Sinai Gl clinic 13 (8.4%) 11 (5.1%)
University of Michigan 77 (50.0%) 100 (46.1%)
Gl clinic
University of Michigan 9 (5.8%) 29 (13.4%)
scleroderma clinic
Provider level of training 0.29
Gl or rheumatology 89 (57.8%) 138 (63.6%)
attending
Gl fellow 37 (24.0%) 52 (24.0%)

Internal medicine 28 (18.2%) 27 (12.4%)

resident or Gl PA

Gl, gastrointestinal; PA, physician assistant; PROMIS, Patient Reported Outcome
Measurement Information System; VA, Veterans Affairs.

Data are presented as meanzs.d. or n (%).
Columns may not add up to 100% owing to rounding.

2Four of the 221 individuals who completed PROMIS no-showed for their clinic
appointment.

112 in the GI PROMIS arm. There were no differences between
groups with respect to age, gender, race/ethnicity, site of care, or
provider level of training (all P>0.05).

The results were similar: there was no difference in CG-CAHPS
provider ratings between groups (control 8.93+1.65 vs. GIPROMIS
8.84+1.64; adjusted P=0.76). Both groups had similar patient sat-
isfaction scores for the remaining CG-CAHPS items (Table 3).
Patient assessment of provider interpersonal skills (Appendix
Table 3) and shared decision-making (Appendix Table 4) were
also similar between both arms.

DISCUSSION

To our knowledge, this is the first controlled trial evaluating
the impact of PROMIS on patient outcomes in clinical prac-
tice. Despite theoretical benefits of measuring GI PROs to drive
clinical decision-making, we found no differences in patient
satisfaction or assessment of provider interpersonal skills and
shared decision-making between those in the NIH GI PROMIS
and control arms. These results suggest that simply measuring
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Table 2. Predictors of completing PROMIS

Variable Completed Gl OR (95% CI)?

PROMIS (r=221)

Age (years) = 1.00 (0.98, 1.01)

Gender
Male 113 (29.1%) Reference
Female 108 (52.7%) 1.25(0.72, 2.16)
Race/ethnicity
Caucasian 152 (48.6%) Reference
African American 28 (18.4%) 0.44 (0.26, 0.74)
Asian 9 (60.0%) 2.38(0.76, 7.43)
Latino 13 (19.7%) 0.52 (0.26, 1.05)
Other/unknown 19 (39.6%) 1.03 (0.52, 2.03)
Site of care

West Los Angeles VA GI
clinic

81 (23.4%) Reference

11 (29.7%)
100 (79.4%)

Cedars-Sinai Gl clinic 1.02 (0.44, 2.37)

University of Michigan Gl 7.96 (4.19, 15.1)

clinic

University of Michigan 29 (34.1%) 1.07 (0.53, 2.14)

scleroderma clinic

Cl, confidence interval; Gl, gastrointestinal; OR, odds ratio; PROMIS, Patient
Reported Outcome Measurement Information System; VA, Veterans Affairs.

Data are presented as n (%).
#The multivariable logistic regression included all variables in the table.

GI PROMIS scores may be insufficient to meaningfully improve
patients’ interaction with the healthcare system. These results
are also in line with a systematic review that found inconsistent
benefits of applying PROs in clinical practice (2).

There are several possible explanations for our negative results.
First, despite the wide use of CG-CAHPS for assessing patient sat-
isfaction, the minimally clinically important difference for the scale
is unknown; it is possible that the study was underpowered to detect
a significant and meaningful difference between groups. Because
of this issue, we calculated the sample size to achieve a moderate
effect size of 0.5, which prior research found generally correlates
with the minimally clinically important difference (25,26). Second,
patients reported high levels of satisfaction in both arms of this
trial. This result may have led to a “ceiling effect”; it is possible
that PROMIS on its own may not offer incremental improvements
among patients who are already satisfied with their provider. Third,
only 30.9% and 51.6% of patients in the control and intervention
arms, respectively, completed the postvisit outcome question-
naires; we cannot know if outcomes would be different in survey
non-responders. Fourth, we focused on a proximal outcome of
patient satisfaction after a single clinic visit; it is possible that longi-
tudinal use of GI PROMIS (i.e., to track GI symptom improve-
ment and response to therapies) may have led to improved patient
satisfaction over time. Last, in keeping with the study’s pragmatic
approach, we did not mandate or assess the use of PROMIS scores
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Table 3. Patient satisfaction assessment

CG-CAHPS item Control arm Gl PROMIS arm  Adjusted

P value

Provider explained 122/139 (87.8%) 91/101 (90.1%) 0.75°
things in a way that was

easy to understand?

Provider listened 126/139 (90.7%) 92/101 (91.1%) 0.90°

carefully?

Provider gave patient 108/132 (81.8%) 85/97 (87.6%) 0.25°
easy to understand

information about

health questions or

concerns*©

Provider seemed to 95/132 (72.0%) 72/97 (74.2%) 0.52°
know the important

information about

patient’'s medical

historya<c

Provider showed 121/132 (91.7%)  91/97 (93.8%) 0.18°

respect for what patient
had to say2©

Provider spent enough ~ 121/139 (87.1%) 93/101 (92.1%) 0.23°

time with patient®

Provider rating 8.93+1.65 8.88+1.15 0.94¢

(0-10 scale)?

CG-CAHPS, Consumer Assessment of Healthcare Providers and Systems
Clinician and Group Survey; Gl, gastrointestinal; PROMIS, Patient Reported
QOutcome Measurement Information System.

Data are presented as n (%) or meanzs.d.

aPer-protocol analysis (n=240; there was incomplete CG-CAHPS data for 26
patients).

"The Firth logistic regression model adjusted for patient- (age, gender, race/
ethnicity) and provider-level factors (site of care, level of training).

“These questions were not required for the 11 patients who stated that they did
not talk with their provider about any health questions or concerns.

9Intention-to-treat analysis (n=345; there was incomplete data for this item for
26 patients).

¢The linear regression model adjusted for patient- (age, gender, race/ethnicity)
and provider-level factors (site of care, level of training).

or PROMIS-directed HPI reports by providers. It is possible that
some clinicians did not use the report and managed the patient
according to their customary practices. While we could have tested
the efficacy of GI PROMIS in a tightly controlled setting by man-
dating that all providers use PROMIS and incorporate it into their
patient assessment, we instead sought to test the effectiveness of
PROMIS in a setting that more resembles the “real world”

Our study also has limitations with respect to external general-
izability. We only evaluated patients with GI symptoms, thus we
cannot know whether using other PROMIS questionnaires, such
as those for fatigue, physical function, or pain, among many oth-
ers, would also fail to show a difference vs. usual care. Moreover,
our trial was conducted solely in clinics affiliated with academic
universities. It is possible that outcomes may be different when GI
PROMIS is used in non-university-based clinics, but that must be
formally tested and it is the subject of our future research.

Despite these limitations, we found no differences between
groups. Even with post hoc analyses searching for differences on an

© 2016 by the American College of Gastroenterology
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Table 4. Patient assessment of provider interpersonal skills

DISQ item Control arm Gl PROMIS Adjusted
(n=144) arm (n=209) P value?

Overall satisfaction with 89.7+17.7 88.9+13.4 0.67

provider

Warmth of provider’s 90.3+16.4 89.5+12.2 0.72

greeting

Ability to listen to the 90.4+17.2 89.5+12.7 0.56

patient

Adequacy of explanations 89.4+16.7 88.9+12.7 0.63

to patient

Extent of reassurance 87.8+18.9 87.6+13.9 0.86

provided to patient

Confidence in provider’s 90.6+17.5 90.3+13.2 0.77

ability

Opportunity for patient 89.7+17.7 88.9+13.5 0.68

to express concerns and

fears

Respect shown to patient 91.3+16.3 92.5+9.9 0.33

Time given for visit 88.5+18.9 88.5+13.3 0.86

Consideration of patient’s 89.7+18.5 88.8+13.4 0.66

personal situation in

treatment or advice

Concern for patient as 89.9+16.9 89.3+12.7 0.68

a person

Recommendation of 90.3+18.5 89.4+13.4 0.67

provider to friends

Average DISQ score 89.8+16.0 89.4+11.7 0.79

DISQ, Doctors’ Interpersonal Skills Questionnaire; Gl, gastrointestinal; PROMIS,
Patient Reported Outcome Measurement Information System.
Data are presented as meanzs.d.

DISQ scores are on a 100-point scale. Complete DISQ data was unavailable for
18 patients.

aThe linear regression model adjusted for patient- (age, gender, race/ethnicity)
and provider-level factors (site of care, level of training).

item-by-item basis, the groups were equivalent. This is consistent
with existing literature that administering PROs, although concep-
tually appealing, often fails to meaningfully improve patient out-
comes vs. usual care (2). Notably, we attempted to overcome this
problem by tying GI PROMIS to a full narrative GI HPI, offering
the reports on a computer interface viewable in the clinic, making
the results available both before and during the clinic to patients
and their providers, and visualizing the scores with a heat map that
displays percentile scores vs. the general US population. Further-
more, we tested a focused use case where clinical benefit should be
evident—measuring GI symptoms in patients presenting with dis-
orders affecting the GI tract. Despite these multiple efforts to bolster
the potential of GI PROMIS, and our enthusiasm for PROMIS as
consortium investigators, we found no difference between groups.
Moreover, despite offering patients access to the e-portal 1 week
before their visit, only one-third of patients completed the PROMIS
assessments. A likely contributing factor was the “untethered”
nature of the e-portal used in this study, as it was not integrated
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Table 5. Patient assessment of shared decision-making

SDM-Q-9 item Control arm Gl PROMIS Adjusted
(n=118) arm (n=185) P value?

Disclosure that a decision 81.8+22.5 82.5+13.0 0.82

needs to be made

Formulation of equality of 79.4+23.7 79.8+14.4 0.81

partners

Equipoise statement 77.8+£25.6 79.2+13.4 0.85

Informing on the options’ 78.7+£25.1 78.2+14.7 0.41

benefits and risks

Investigation of patient’s 83.2+23.3 82.9+13.2 0.75

understanding and

expectations

Identification of preferences 76.0£25.5 76.3+15.0 0.98

Negotiation 75.8+25.8 75.7£15.7 0.87

Shared decision 76.7+26.3 76.9+15.8 0.84

Arrangement of follow-up 81.2+24.6 82.1+12.9 0.81

Average SDM-Q-9 score 79.0£22.0 79.3+12.4 0.85

Gl, gastrointestinal; PROMIS, Patient Reported Outcome Measurement Informa-
tion System; SDM-Q-9, 9-item Shared Decision Making Questionnaire.

Data are presented as mean+s.d.

SDM-Q-9 scores are on a 100-point scale. Complete SDM-Q-9 data was missing
for 68 patients.

aThe linear regression model adjusted for patient- (age, gender, race/ethnicity)
and provider-level factors (site of care, level of training).

into the EHR. However, we approached non-completers in the
clinic itself and offered help to complete GI PROMIS on a clinic
computer while waiting for the doctor, yet most still were uninter-
ested. Notably, our low uptake is similar to findings from Wagner
et al. (27) who tested the feasibility of using PROMIS through a
“tethered” e-portal among women receiving gynecologic oncology
outpatient care. They found that only 37% of PROMIS assessment
requests sent via their EHR portal were completed by patients (27).
In addition to system-level issues, patient-level factors may have
also contributed to the low intervention uptake. While a systematic
review found that patients generally have positive attitudes towards
e-portals, issues including security concerns, preconceived beliefs
about technology, among others, continue to pose important
barriers for widespread e-portal adoption (28).

In our study, we also noted differential uptake of the GI PROMIS
intervention by patient characteristics. Namely, we found that
African Americans were 56% less likely to complete PROMIS on
the e-portal before their visit (adjusted P=0.002). There was also a
trend towards lower use of PROMIS among Latinos compared with
whites, but this difference did not quite reach statistical significance
(adjusted P=0.07). These findings are consistent with a number of
past reports that also found racial/ethnic disparities in e-portal
use (29-31). Efforts to better understand and to address these
disparities are critical, as the increasing prevalence of e-portals
and other digital health interventions may continue to widen the
healthcare gap between whites and minorities.

There were also different rates of GI PROMIS uptake among
the four clinical sites. For example, patients at the University of
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Michigan GI clinic were eight times more likely to use PROMIS
than patients at the other sites. The reason behind this is unclear.
It is possible that the University of Michigan GI clinic cared for
patients that were more “tech-savvy” and willing to use the e-portal.
It is also possible that physicians at this clinic were stronger
champions of PROMIS, or have a different bond with their patients
than those at other clinics; this could not be directly measured.
These differences indicate that cultural differences among clinical
settings may influence use of PROs such as PROMIS.

Although GI PROMIS did not appreciably improve patient-
centric outcomes, there are other potential benefits to using
PROMIS that were not assessed for as part of this study. For
instance, we did not measure provider satisfaction; it is possible that
clinicians with access to the GI PROMIS reports were more satis-
fied with the clinic encounter. Similarly, we did not evaluate clinic
visit efficiency. Having the PROMIS scores and PROMIS-directed
HPI in hand before seeing the patient in the exam room may have
allowed clinicians to conduct a more efficient and meaningful
clinic visit, and may also have reduced charting and documenting
time. These are areas that are the subjects of future research.

Even though our findings are “negative,” they are still relevant
for the field of PRO science. The results of this study may inform
future research and policy on how best to implement GI PROMIS
and other PROs in clinical practice. For example, the passage of
the Medicare Access and CHIP Reauthorization Act in 2015 pro-
vided the Centers for Medicare and Medicaid an opportunity to
update the Medicare EHR Incentive Programs, otherwise known
as “Meaningful Use” One of the aims of the next Meaningful Use
iteration is to reward providers for the outcomes that technology
helps them achieve with patients (32). It remains to be seen how
these outcomes will be defined as well as the role of PROs, but it
will be important for policy makers to recognize that EHR PRO
collection alone may be insufficient to improve patient outcomes.

In summary, this is the first multicenter controlled trial evaluating
the impact of PROMIS on patient outcomes in clinical practice. We
found that use of NIH GI PROMIS did not improve patient satisfac-
tion or assessment of provider interpersonal skills and shared decision-
making. These negative findings may help guide investigators and
policy makers in optimizing use of PROs in future clinical practice.
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WHAT IS CURRENT KNOWLEDGE

/ The National Institutes of Health (NIH) Patient Reported
Outcomes Measurement Information System (PROMIS) is a
toolbox of highly reliable, precise patient-reported outcome
measures that cover the breadth and depth of human
health and illness.

Owing to the extraordinary burden of digestive diseases,
the NIH PROMIS consortium developed and validated
gastrointestinal (Gl)-specific PROMIS measures.

It is unclear whether implementing GI PROMIS, let alone
any PROMIS measures, can improve patient outcomes vs.
usual care.

WHAT IS NEW HERE
This is the first multicenter controlled trial evaluating

the impact of PROMIS on patient outcomes in clinical
practice.

One-time use of GI PROMIS did not improve patient satis-
faction or assessment of provider interpersonal skills and
shared decision-making.

© 2016 by the American College of Gastroenterology
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Sample screenshots from the patient-provider e-portal. The screen in (a) asks patients to select among the eight gastrointestinal PROMIS
symptoms that they have experienced in the past week. Screens in (b) and (c¢) show sample questions included in the abdominal pain

PROMIS survey.

a

Below is the same list of gastrointestinal (GI) symptoms that you previously saw. Please review
the list again, and then select any symptom(s) you experienced in the past week only.

Please select all that apply.

‘Abdominal or belly pain
Difficulty swallowing

Bowel incontinence (have an accident or soil underclothes)

Heartburn, acid reflux, or gastroesophageal reflux
Bloating or swelling in your belly
Diarrhea (loose, watery, or frequent stools)

Constipation (hard, lumpy, or infrequent stools; straining)

Nausea or vomiting

I have not recently had any of these symptoms in the past week

b

Belly Pain
In the past 7 days...

At its worst, how would you rate your belly pain?

Not bad at all
Alittle bad
Somewhat bad

© Quite bad
Very bad

CONTINUE Ineed help (£

Cc

This question is about belly pain.

To the right is a picture showing the front of the body. The

abdomen is divided into 9 areas, numbered "1" through
"9." Indicate the areas where you felt your belly pain over
the last 7 days by clicking on the corresponding area on
the image. You may select more than one area if you had

pain in more than one area.

CONTINUE
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APPENDIX TABLE 1

Impact of NIH GI PROMIS

COMPARISON OF POSTVISIT OUTCOME QUESTIONNAIRES COMPLETERS VS. NON-COMPLETERS IN THE

CONTROL ARM

Variable

Age (years)

Male

Race/ethnicity
Caucasian
African American
Asian
Latino
Other/unknown

Site of care
West Los Angeles VA Gl clinic
Cedars-Sinai Gl clinic
University of Michigan Gl clinic
University of Michigan scleroderma clinic

Gl, gastrointestinal; VA, Veterans Affairs.
Data are presented as mean=s.d. or n (%).

APPENDIX TABLE 2

Non-completers (71=345)

52.8+17.0
216 (62.6%)

198 (57.4%)
74 (21.5%)
12 (3.5%)

43 (12.5%)
18 (5.2%)

188 (54.5%)
15 (4.4%)
100 (29.0%)
42 (12.2%)

Completers (n1=154) P value
58.7+15.8 <0.001
67 (43.5%) <0.001
0.24
100 (64.9%)
32 (20.8%)
5 (3.3%)
9 (5.8%)
8 (5.2%)
<0.001

55 (35.7%)
13 (8.4%)

77 (50.0%)
9 (5.8%)

COMPARISON OF POSTVISIT OUTCOME QUESTIONNAIRES COMPLETERS VS. NON-COMPLETERS IN THE

Gl PROMIS INTERVENTION ARM

Variable

Age (years)
Male
Race/ethnicity
Caucasian
African American
Asian
Latino
Other/unknown
Site of care
West Los Angeles VA Gl clinic
Cedars-Sinai Gl clinic
University of Michigan Gl clinic

University of Michigan scleroderma clinic

Gl, gastrointestinal; PROMIS, Patient Reported Outcome Measurement Information System; VA, Veterans Affairs.

Data are presented as mean+s.d. or n (%).

© 2016 by the American College of Gastroenterology

Non-completers (71=105)

51.6+16.1
50 (47.6%)

77 (73.3%)
11 (10.5%)
6 (5.7%)
4 (3.8%)
7 (6.7%)

37 (35.2%)
0 (0%)
48 (45.7%)
20 (19.1%)

Completers (1=112)

56.5+16.3
59 (52.7%)

74 (66.1%)
17 (15.2%)
2 (1.8%)
7 (6.3%)
12 (10.7%)

40 (35.7%)
11 (9.8%)

52 (46.4%)
9 (8.0%)

P value

0.03
0.46
0.26

0.002
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APPENDIX TABLE 3
PATIENT ASSESSMENT OF PROVIDER INTERPERSONAL SKILLS IN PER-PROTOCOL ANALYSIS

DISQ item Control arm (1=144) Gl PROMIS arm (n=104) Adjusted P value®
Overall satisfaction with provider 89.7+17.7 88.3+19.0 0.54
Warmth of provider’s greeting 90.3+16.4 88.8+17.4 0.54
Ability to listen to the patient 90.4+17.2 88.7+18.0 0.38
Adequacy of explanations to patient 89.4+16.7 88.3+18.0 0.54
Extent of reassurance provided to patient 87.8+18.9 87.5+19.7 0.99
Confidence in provider’s ability 90.6+17.5 90.0+18.7 0.80
Opportunity for patient to express concerns and fears 89.7+17.7 88.3+19.2 0.59
Respect shown to patient 91.3+16.3 93.8+14.0 0.18
Time given for visit 88.5+18.9 88.7+18.9 0.90
Consideration of patient’s personal situation in treatment or advice 89.7+18.5 88.1+19.0 0.55
Concern for patient as a person 89.9+16.9 89.0+18.0 0.67
Recommendation of provider to friends 90.3+18.5 88.7+19.1 0.54
Average DISQ score 89.8+16.0 89.0+16.7 0.73

DISQ, Doctors’ Interpersonal Skills Questionnaire; Gl, gastrointestinal; PROMIS, Patient Reported Outcome Measurement Information System.
Data are presented as mean+s.d.

DISQ scores are on a 100-point scale. Complete DISQ data was unavailable for 18 patients.

aThe linear regression model adjusted for patient- (age, gender, race/ethnicity) and provider-level factors (site of care, level of training).

APPENDIX TABLE 4

PATIENT ASSESSMENT OF SHARED DECISION-MAKING IN PER-PROTOCOL ANALYSIS

SDM-Q-9 item Control arm (n=118) Gl PROMIS arm (n=80) Adjusted P value?
Disclosure that a decision needs to be made 81.8+22.5 82.5+19.8 0.91
Formulation of equality of partners 79.4+23.7 79.4+21.9 0.73
Equipoise statement 77.8+25.6 81.5+20.2 0.38
Informing on the options’ benefits and risks 78.7+25.1 77.5+22.4 0.50
Investigation of patient's understanding and expectations 83.2+23.3 82.7+20.1 0.83
Identification of preferences 76.0£25.5 76.5+22.9 0.99
Negotiation 75.8+25.7 75.6+24.0 0.86
Shared decision 76.7+26.3 77.1+24.1 0.95
Arrangement of follow-up 81.2+24.6 83.5+19.6 0.45
Average SDM-Q-9 score 79.0+£22.0 79.6+18.9 1.0

Gl, gastrointestinal; PROMIS, Patient Reported Outcome Measurement Information System; SDM-Q-9, 9-item Shared Decision Making Questionnaire.
Data are presented as mean+s.d.

SDM-Q-9 scores are on a 100-point scale. Complete SDM-Q-9 data were missing for 68 patients.

aThe linear regression model adjusted for patient- (age, gender, race/ethnicity) and provider-level factors (site of care, level of training).
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EDITORIAL

Using Patient-Reported Outcome Measures in
Gastroenterology: PROMISed Land or Road to

Nowhere?

David J. Gracie, BSc, MBChB, MRCP"? and Alexander C. Ford, MBChB, MD, FRCP"?

Abstract: Incorporating patient-reported outcomes
(PROs) into clinical practice is advocated by some.
However, the benefits remain uncertain. Almario

et al. examined the impact of a gastrointestinal

(GI) version of the patient-reported outcomes
measurement information system (PROMIS)

on patient satisfaction, perception of doctors’
interpersonal skills, and the likelihood of shared
decision-making. Patients were allocated to complete
Gl PROMIS prior to their outpatient appointment, or
usual management. Overall, uptake of GI PROMIS
was poor and there was no difference in any outcome
measure between those completing the questionnaire
and those receiving usual management, suggesting
PROs may be of limited utility in this setting.

Am ] Gastroenterol 2016; 111:1557-1558; d0i:10.1038/2jg.2016.415

A patient-reported outcome (PRO) is “any report that comes
directly from a patient about a health condition or its treatment,
without interpretation of the patient's response by a clinician or
anyone else” (1). PROs comprise individual symptoms, or clusters
of symptoms, that aim to capture the patient's illness experience,
and may help health-care providers to better understand symp-
toms from the patient's perspective (2). Their use is advocated as
an aid to the assessment of disease activity in conditions such as
inflammatory bowel disease (IBD) and irritable bowel syndrome
(IBS), but also as an adjunct to standard clinical practice, in order
to improve doctor—patient relations and patient satisfaction. Fur-
thermore, the US Food and Drug Administration now support
the use of PROs as end points in clinical trials of novel pharmaco-
logical therapies in gastrointestinal (GI) diseases (3).

The National institutes of Health created the patient-reported
outcomes measurement information system (PROMIS) in
2004 (ref. 4), which was modified for use in GI disease in 2014
(ref. 5). This data collection tool comprises short questionnaires
that are easily administered within the constraints of routine clin-
ical practice, with the aim of providing a standardized set of PROs
that can be used across the entirety of GI clinical and research
practice. However, although the concept of integrating PROs into
standard care is over a decade old, their impact on clinical out-
comes remains poorly studied.

In this issue of American Journal of Gastroenterology, Almario
et al. (6) report data on the effect of the use of PROs on patient
satisfaction, as well as the assessment of care provider interpersonal
skills and shared decision-making at an initial visit in GI outpatient
clinics. The study was a pragmatic clinical trial, where patients in
the intervention group received a letter inviting them to log on
to an e-portal in order to complete a GI version of PROMIS (GI
PROMIS), whereas those in the control group received usual man-
agement. Based on GI PROMIS responses, a symptom "heat map"
and automated history of presenting illness was generated, which
was available for the attending physician and patient to review prior
to, and during, the consultation. Following clinic review, partici-
pants were asked to complete post-visit questionnaires evaluating
their satisfaction, their care provider's interpersonal skills, and their
perceptions about ability to engage in shared decision-making.

In total, 594 patients were assigned to the intervention group, of
whom only 221 (37.2%) accessed the e-portal and completed the
GI PROMIS questionnaire. African Americans were significantly
less likely to engage than White Caucasians (18.4% vs. 48.6%,
odds ratio (OR)=0.44; 95% confidence interval (CI) 0.26-0.74),
and there was also a trend toward lower engagement in Latinos
(19.7%, OR=0.52; 95% CI 0.26-1.05). Only 112 (18.9%) of those
in the intervention arm completed the GI PROMIS question-
naire, attended their clinic appointment, and completed the
outcome questionnaire following their visit. In the control group,
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502 patients were invited to participate. Of these, three (0.6%) had
incomplete demographic data and were, therefore, excluded. In
total, only 154 (30.9%) of the remaining 499 patients completed
their post-visit questionnaires. Patients who were assigned to the
intervention arm and who completed the GI PROMIS question-
naire were younger than the 154 in the control group who pro-
vided post-visit data (54.1 vs. 58.7 years, P=0.007).

Comparison of outcome questionnaire responses between the
intervention and control groups was undertaken using both an
intention-to-treat analysis, where GI PROMIS responders who
did not complete the outcome questionnaires were assumed to
have the same responses as the control arm, and a per-protocol
analysis. Overall, in both intention-to-treat and per-protocol
analyses, the use of GI PROMIS had no effect on patient satisfac-
tion, their opinions on the care provider's interpersonal skills, or
their perception of the ability to engage in shared decision-mak-
ing, when compared with control patients receiving usual man-
agement (P>0.05 for all comparisons).

Strengths of this study include it being conducted as part of
usual clinical practice, meaning that the results are generalizable
to other tertiary-care referral populations, and the use of validated
questionnaires to assess the end points of interest. However, there
are also several limitations. The poor response rate to the invita-
tion to complete the GI PROMIS questionnaire is a major issue
as, if patients are not willing to engage with this system, then any
potential benefits from its use will be reduced. Of those invited,
<40% completed GI PROMIS, with the odds of African Ameri-
can invitees completing the questionnaire significantly lower than
those of White Caucasians. Furthermore, GI PROMIS respond-
ers were significantly younger than controls, suggesting either
that there was selection bias during recruitment into the interven-
tion group, or that responders to GI PROMIS were younger than
non-responders, thereby skewing the demographic comparison
between the two groups, and potentially limiting the implementa-
tion of this intervention to young, White, "tech-savvy" individuals.

Based on these results alone, the use of PROs does not appear
to improve patient satisfaction, perception of doctors’ interpersonal
skills, or the likelihood of shared decision-making between clini-
cian and patient. However, the poor response rate to outcome ques-
tionnaires (51.6% in a self-selected intervention group and 30.7% in
the control group) limits the validity of these findings. Furthermore,
it may be that the standard of communication skills and shared
decision-making in the four tertiary-care referral centers used in
this study was already extremely high, thereby reducing the likeli-
hood of identifying a benefit of the PROMIS intervention. It would
be premature, therefore, to assume that there are no benefits from
applying this intervention in primary or secondary care.

Aside from the outcomes incorporated in the present study, the
use of PROs may be of benefit in circumstances other than those
examined by the authors. Although PROMIS was designed to aid
improvement in patient outcomes, the impact of using it on other
end points could be studied. A reduction in mean consultation
length in those patients who had completed GI PROMIS could
improve efficiency and reduce costs in busy outpatient depart-
ments, but this was not examined. Moreover, the use of PROs in
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patients with chronic GI disorders may be of greater interest, as
longitudinal alterations in PROs may prove a useful surrogate
measure of the natural history of symptoms in chronic GI diseases
such as IBS and IBD, as has been highlighted in other specialties
(7). Furthermore, incorporating PROs into long-term care path-
ways may aid the development of doctor—patient relationships
over several consultations thereby improving the patient satisfac-
tion, perception of doctors’ interpersonal skills, and the likelihood
of shared decision-making between clinician and patient.

In summary, this study demonstrates no beneficial effect of GI
PROMIS on patient satisfaction, care provider interpersonal skills,
or shared decision-making in gastroenterology outpatient clinics
in tertiary care. However, inherent limitations of the study design
and methodology employed, and the population participating,
restrict the applicability of the findings. It may be that engagement
with GI PROMIS would be greater in patients with chronic GI dis-
orders, with beneficial effects arising as a consequence. The use of
such tools in the longitudinal assessment of conditions, including
IBS and IBD, is also of interest, although the sensitivity and speci-
ficity of individual PROs used in the formation of them, to date,
has been shown to be poor in predicting disease activity (8-10).
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