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ABSTRACT
Background: The use of patient-reported outcome measures (PROMs) in clinical care has been
shown to improve the process and outcomes of care, but many challenges to their routine
implementation have been noted and their use is limited. Traditional measures and existing
models do not address broad functional status outcomes. PROMs can improve outcomes,
particularly when used to manage treatment of specific conditions and can improve
communication between patients and providers. Demonstrating models for using PROMs that
are meaningful to patients and the clinical care team is a high priority and supports efforts to
monitor quality of care.
Objective: This project seeks to assess the feasibility of using PROMs in routine care for people
with diabetes.
Methods: At 2 clinics serving diverse populations, teams involving clinicians and patients
developed a workflow to collect the PROMIS®-29 survey assessing 6 domains of physical,
mental, and social health to guide goal setting at baseline and at 3-month follow-up. The study
population was patients with type 2 diabetes who had a primary care visit and an HbA1c ≥6.5%.
We used chi-square and multivariable regression (controlling for site) to examine patient
characteristics associated with participation in PROM data collection and goal setting. We
followed PROMIS scoring guidelines; all PROMIS measures have been calibrated using the T
score metric, in which scores have a mean of 50 and a standard deviation of 10, compared with
the general population. We used bayesian methods to capture likelihood of effect sizes for
various patient factors. We interviewed 36 patients and 13 clinicians and care managers to
determine the acceptability and meaningfulness of gathering and using PROM data in patient
care.
Results: Of 1864 patients in the target group, 26% (n = 490) of targeted patients participated; of
these, 356 (73%) provided follow-up data. At site 1, 40% of patients set a health goal; at site 2,
90% of patients set a goal. Based on multivariable analyses controlling for site, participation in
data collection differed by age, race/ethnicity, language preference, and presence of multiple
chronic conditions. Patients aged 65 and older were less likely to participate in the initial PROM
data collection (OR, 0.72; P = .03) and to complete all items (OR, 0.59; P = .09). Non-Hispanic
Black participants were more likely to participate (OR, 1.24; P = .06), provide complete
responses (OR, 1.71; P = .03), and set a goal (OR, 2.26; P = .04) than non-Hispanic White
participants. For Spanish-preferred Hispanics, the opposite was true for providing complete
responses (OR, 0.36; P = .00) and goal setting (OR, 0.71; P = .05). Patients with 2 to 4 chronic
conditions were twice as likely than patients with diabetes only to participate at baseline (OR,
2.19; P = .01) and times as likely to set a goal (OR, 3.54; P = .08). The only factor significantly
associated with participation at follow-up was presence of multiple chronic conditions: Patients
with 5 or more conditions were 4 times as likely to participate in the follow-up PROM data
collection (OR, 4.10; P = .03). Compared with national norms, our study population’s worst
functional areas were physical functioning and pain interference (ie, how pain interferes with a
person’s ability to participate in daily activities). For example, the average score for pain
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interference was 58.0 at site 1 and 61.1 at site 2 (higher score indicates worse functioning). At
least 33% of patients had a clinically meaningful change between baseline and follow-up
assessments (half an SD, or 5 points) on each domain. Nearly all patients at the site with
dedicated care managers set a goal (90%), compared with 40% of patients at the site that
incorporated data collection in primary care and other visits.
Results of bayesian analyses to examine the relationship of patient clinical and demographic
characteristics with change scores on PROMIS scales suggest that having more chronic
conditions, public insurance, and Hispanic ethnicity are likely to be associated with decreased
functioning over time. Our exploratory analysis did not suggest that setting a goal related to
mental health was related to improvement in mental health functioning.
Patients and care team members generally felt that PROM data can improve communication
and lead to better engagement and specific care changes, but reported the need for better
explanations of PROMs, and care team members noted the need for training and resources to
conduct data collection and goal-setting conversations.
Limitations: The generalizability of these findings is limited because we conducted this study at
only 2 sites, included only patients with type 2 diabetes, and used a single PROM. Low
participation rates and differences in the timing of follow-up data collection at the 2 sites may
have affected the PROM results.
Conclusions: Collecting PROM data in routine diabetes care is valued by patients and clinical
care teams but is challenging to implement. The use of the PROMIS-29 in routine clinical care
identified areas of functional limitations among people with diabetes, particularly in pain
interference and physical functioning. Patients and care team members gave examples of how
data influenced care.
Based on the qualitative interviews and site debriefings, we conclude the following: Careful
implementation of PROMs into the clinical workflow should consider the target population;
preparation and support of care teams and patients; better methods for collecting PROMs,
particularly in diverse populations; better understanding of the human-factor issues involved in
interpreting and using PROMs; and data on the patterns of change in PROMs over time and in
relation to goal-setting interventions. In particular, research is needed to address the needs of
diverse populations, taking into consideration race/ethnicity, language, and other factors.
Broader implementation will likely require a clear business model that supports the investment
in time and resources needed for successful implementation.
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BACKGROUND
Patient-reported outcome measures (PROMs) are essential tools for improving quality
of care and health outcomes. Traditional performance measures—for example, control of blood
pressure for people with hypertension—focus on specific conditions and do not capture overall
functional status for patients with multiple comorbidities. PROMs are useful in helping clinicians
understand patient perspectives on their health: They add the patient’s voice to the clinical
discussion and let patients report their health status without provider interpretation.1 The use
of PROMs in clinical care can improve outcomes, particularly where used to monitor symptoms
and manage treatment of specific conditions and can improve communication between
patients and providers.2-6
There is increasing demand to add PROMs into routine care and to add PROMs-based
performance measures into health care quality assessment. PROMs are being considered in
health care reform efforts that use performance results as the basis of payments, incentives, or
public quality reporting.7,8 For example, the Centers for Medicare & Medicaid Services (CMS)
offers incentives for use of patient-reported outcomes measures in the Comprehensive Care for
Joint Replacement payment model.9 A few existing performance measures use a PROM; for
example, measures assessing monitoring and remission of depression use the PHQ-9, a 9-item
tool that lets patients report on the symptoms of depression.10 While not widely adopted as
quality measures in the US health care system, PROMs are used in other countries to evaluate
outcomes.11,12
Patient-reported outcome tools are not routinely used in clinical care, and there are
challenges to implementation and interpretation for complex chronic conditions.1,13,14 Using
PROMs for chronic conditions is more challenging than for surgical procedures, due to the lack
of information on how to interpret results, the amount of change to expect over time, and how
to maintain or improve functioning or forestall slow decline.15 In addition, patients may feel
uncomfortable discussing their broader issues of functioning with providers, and providers may
be apprehensive about taking the time needed to address patient concerns.16-18
6

The successful use of PROMs in goal-setting conversations offers a promising model for
introducing them into routine care. Research trials have found that PROMs and patientreported assessments can enhance goal setting for diabetes, depression, and other
conditions.19 These studies have influenced the CMS approach to performance measures based
on PROMs,20 which envisions a workflow in which (1) the patient completes the PROM, (2)
results are discussed between the patient and care team, (3) the care team partners with the
patient to develop a care plan that includes a specific target domain/item and desired score on
the PROM, and (4) the PROM is remeasured at a specific interval. This workflow would support
a series of performance measures that captures the processes—and eventually, the
outcomes—of care.
Measures based on this approach are under consideration for use in federal programs;
for example, Functional Status Assessment and Goal Achievement for Patients With Congestive
Heart Failure looks at the percentage of patients aged 65 years and older with congestive heart
failure who defined a target improvement goal after completing an initial patient-reported
functional status assessment, and met the goal after completing a follow-up functional status
assessment.21
In summary, the use of PROMs in clinical care has been shown to improve the process
and outcomes of care, but many challenges to their routine implementation have been noted
and their use is limited.22 PROMs can improve outcomes, particularly when used to manage
treatment of specific conditions, and can improve communication between patients and
providers.2,3 Demonstrating models for using PROMs that are meaningful to patients and the
clinical care team is a high priority and supports efforts to monitor quality of care.7 This study
sought to address the gap in information on the feasibility of using PROMs in routine primary
care for medically underserved populations with diabetes.
Our specific aims for this project were the following:
1. Demonstrate the feasibility of engaging patients and the clinical care team in using
PROMs in care planning.
7

2. Assess the acceptability, feasibility, and impact of using PROMs in clinical care.
3. Explore possible differences in the implementation of PROM-based care planning and
views about PROMs based on patients’ race/ethnicity and health literacy.
Our overall goal is to improve population health outcomes through research on
methods for using PROMs in clinical care.
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PARTICIPATION OF PATIENTS AND OTHER
STAKEHOLDERS IN THE DESIGN AND CONDUCT OF
RESEARCH AND DISSEMINATION OF FINDINGS
To incorporate patient perspectives into our methods for assessing the feasibility of
PROMs in clinical care, we invited patient advisers and a patient advocate to participate in the
project.
The 2 participating sites each recruited 2 patient advisers who represented the study
population.
We conducted project team meetings using a video conferencing tool that allowed
interactive engagement with advisers, who participated in meetings, including the kick-off
meeting in Washington, DC.
The patient advocate provided training to patients and providers on how to work
together on a research project, reviewed meeting materials in advance to identify ways to
simplify questions and invite patient input and reached out to patient advisers to support their
participation. Although the project’s formal structure called for 2 patient advisers and the
patient advocate to serve on the executive committee with site investigators, major decisions
and progress reviews occurred with all 4 advisers, the patient advocate, and the research staff.
Patient advisers collaborated on choosing the PROM tool, designing the data collection
process, and reviewing and interpreting results. Patient advisers also helped write scripts to
introduce patients to the PROM process and recommended that the research team use phone
interviews and onsite interviews to give patients the flexibility to participate.
Patient advisers participated in quality improvement activities and offered guidance to
the clinical team. For example, during a discussion about setting goals, one adviser commented
that if a clinician accepts a patient’s goal—even though the clinician might not think the goal is
challenging enough—the patient might be willing to not only talk about the goal but set new
goals in the future.
9

Patient advisers helped the team interpret and corroborate findings from the
quantitative and qualitative investigations. They offered insights about older people’s
willingness to fill out forms and talk about their health problems. For example, we found that
people older than age 65 and those with limited English proficiency were less likely to complete
patient-reported outcome measure forms. One patient adviser related that her mother had
asked her to review the paperwork request for a doctor’s visit: “See if there is anything I need
to know or fill out; otherwise I’m not doing it.”
Our Spanish-speaking adviser told us that when she talked with patients about filling out
the forms, a common response was, “What should I get from filling it out? I don’t like to do
paperwork.”
The research team originally planned to use a 14-item health literacy questionnaire, but
after discussion with and feedback from advisers, we decided to use a single question to assess
health literacy to encourage patient participation and promote the patient–clinician
relationship. Adviser feedback helped us understand the need to explain the purpose of PROM
data collection in a way that helps patients see the potential benefit.
Dissemination of this study’s findings will target a variety of audiences. In addition to
peer reviewed manuscripts, we will create summaries to share through National Committee for
Quality Assurance (NCQA) advisory councils and social media activities. We will identify key
findings and messages for specific audiences and will work with our public policy and
communications teams to disseminate broadly.
Our findings are already informing our ongoing program of research in this area,
including a project focused on patients with serious illness, funded by the Gordon & Betty
Moore Foundation, and a recent grant application to the Agency for Healthcare Quality and
Research.
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METHODS
Research Design
We piloted the use of PROMs in routine clinical care at 2 settings serving diverse patient
populations. We worked with patients, clinicians, and staff in these settings to identify PROMs
relevant to the study population and to adapt existing workflows for care management using
PROMs. After an initial phase of rapid-cycle testing to develop a feasible workflow, we
implemented the processes for patients with type 2 diabetes using a baseline and a 3-month
follow-up. Our primary key end points were the rate of patient participation in PROM data
collection, completion of all items, setting a goal, and participation in follow-up. Our secondary
end points were patient and provider perspectives on the acceptability, feasibility, and impact
of using PROMs in clinical care.
Our study protocol called for the use of validated tools and specified our analytic plan
for both quantitative and qualitative data. We used quantitative data extracted from electronic
health records (including PROM assessments) to determine participation in PROM data
collection and goal setting, to document change in PROMs over time, and to assess patient
goals. We used qualitative interviews with patients and care team members to assess patient
and provider perspectives on the acceptability, feasibility, and impact of using PROMs in clinical
care.
In the results, we first describe development of the workflows through rapid-cycle
testing. Next, we present quantitative results and address Aim 3 in the context of the research
questions for Aim 1 and Aim 2. Qualitative results address Aim 1 and Aim 2 in concert; given the
small number of patients interviewed, we do not address Aim 3. Results are summarized for
each aim.
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Table 1. Map of Study Aims to Research Approach and Presentation of Results
Quantitative approach
Study aim 1
Figures 2a, 2b

To what extent is the protocol for using PROMs in the workflow followed?

Study aim 2
Table 6

What is the distribution in PROMIS-29 results at baseline and follow-up?

Table 7

What is the change in PROMIS-29 scores between baseline and follow-up?

Table 8

What types of goals are set by patients who complete the PROMIS-29?

Table 9

How does the content of goals relate to functional limitations based on
PROMIS-29 scores?

Table 10

How does the change in PROMIS-29 relate to content of goals?

Figures 4a, 4b

How does the change in PROMIS-29 scores vary by type of goal set?

Study aim 3
Tables 3-5

How does participation vary by site and patient characteristics?

Figure 3

How does the change in PROMIS-29 scores vary by patient characteristics?

Qualitative approach
Study aim 1
Table 12

How easy was it to understand the PROMIS-29 questions?
How do patients and providers feel about talking about PROMIS-29 topics?
What are care team views about feasibility?

Study aim 2
Table 12

What is the impact of the PROM process?

Study aim 3—not applicable
Abbreviation: PROM, patient-reported outcome measure.

This project was reviewed and approved by the Chesapeake Research Review Inc and
the IRBs at participating sites. Changes from the original study proposal were reported and
approved by relevant IRBs (as appropriate):
•

We conducted interviews (telephone or in person) instead of focus groups because they
were more convenient for patients.
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•

We eliminated workflow observations in favor of gathering information from
participating team members and interviews.

•

We conducted more staff interviews at site 2 than we anticipated in order to capture
the perspective of clinicians and care managers.

•

We did not collect information on health literacy and on diabetes self-efficacy at site 1
during part of the initial data collection. This was inadvertent. Although we attempted
to obtain the information at follow-up, analysis was limited by the discrepancy in timing
and the amount of missing data.

•

We did not include in the analysis data on prior health care utilization because they were
not available for most site 1 participants.

Study Setting
We conducted this study in 2 organizations with diverse structures and patient
populations, and advanced EHRs. We based site selection on willingness to participate, diversity
of patient population, and availability of sufficient patients who were eligible for the study. Two
sites participated in the project: (1) Community Health Centers, Inc (CHC), a federally qualified
health center (FQHC); and (2) the Internal Medicine Clinic at the University of Oklahoma School
of Community Medicine. Site 1 (the FQHC) chose to implement the project at 2 clinic locations
in the organization in order to evaluate feasibility at a smaller clinic and a larger clinic. Due to
sample size limitations, we present data combined across clinics.
Table 2 provides descriptive information about the 2 sites using categories from the
Consolidated Framework for Implementation Research.23 Both sites are NCQA-recognized
patient-centered medical homes (PCMHs); primarily serve disadvantaged populations; and have
ongoing systems for patient assessment, care planning, and quality improvement. However, the
sites differ in availability of onsite services and payment arrangements. This information
provides important context for understanding the internal and external validity of the study.

Development of Clinical Workflow and Training
The participating clinics modified their existing workflows to include collection of PROM
data and use of results for goal-setting discussions in routine clinical care with patients with
13

type 2 diabetes. Clinics designated clinical teams to participate in the project, prepared a
detailed process map, and employed quality improvement tools, including rapid cycle tests of
change (Plan-Do-Study-Act [PDSA]) to refine the PROM data collection and goal-setting process.
Site staff and patient advisers participated in regular meetings.
Participating staff at each site were trained in workflow and goal setting. We provided
medical assistants (at CHC) and care managers (at OU) criteria to identify and approach eligible
patients and encouraged them to implement the project when feasible (ie, minimal disruption
to the workflow). Medical assistants and care managers used a paper version of the PROM.
Patients generally completed the form themselves, but staff read the form to patients if
requested, and if the form was completed by telephone. The English version was available and
offered to patients at both sites; site 1 also offered a Spanish version. Either clinicians or care
managers reviewed the results with patients and engaged patients in conversations about goal
setting. They documented in the clinical record the goal as stated in the patient’s words
(including multiple goals, if relevant), the action steps (also open-ended text), and how the
patient’s goal addressed PROMIS-29 domains.
Each site had a goal of 200 participants based on a previous study that showed this
sample was large enough to detect a meaningful effect size for change in PROMIS-29 score.24

Quantitative Approach
We based the quantitative analyses on patient-reported data, as well as on clinical and
demographic information extracted from the EHR at the 2 sites.

Patient Inclusion/Exclusion Criteria
The target population was patients with a diagnosis of type 2 diabetes and an HbA1c
level ≥6.5 who had an office visit with a participating provider in the study period. The study
focus was diabetes because this condition is common in primary care, patients with diabetes
often have comorbid conditions that may affect functioning, and existing clinical quality
measures are available for comparison with PROM results.
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Patients were eligible for participation if they had a primary care office visit between
July 1, 2015, and May 31 (site 1) or July 11, 2016 (site 2); a diagnosis of type 2 diabetes; and an
HbA1c level ≥6.5 before the qualifying visit (after June 30, 2014). Both sites limited the target
population to patients who visited a participating provider in order to reach eligible patients at
the time of their visit to the practice.

Data
We extracted data, including limited demographic and clinical data, from EHRs for all
eligible patients. For patients who participated in PROM data collection, we obtained a file with
PROM results at baseline and follow-up (if completed) and with goal-setting information.

Measures
Patient-reported outcome measure. We used PROMIS-29 (version 2.0), which
addresses the following domains: physical function, depression, anxiety, fatigue, sleep
disturbance, ability to participate in social roles, and activities and pain interference.
Participants generally completed the questionnaire on paper, although staff read the questions
if requested or if data collection was completed by telephone (see Results D.1. for more
information).
The PROMIS-29 questions have been validated in English and Spanish.25 We used the
PROMIS scoring service, which accounts for missing questions in a domain.26 All PROMIS
measures have been calibrated using the T score metric, in which scores have a mean of 50 and
a standard deviation of 10 compared with the general population. For physical and social
functioning, a higher score indicates better functioning. For other domains (all problem
oriented), a higher score indicates poorer functioning. In the absence of specific studies
evaluating responsiveness in this study population, a change of 0.33 to 0.50 SD is generally
considered a useful criterion for a minimally important difference in patient-reported outcome
measures.27,28
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Patient characteristics. We obtained data on patient characteristics from EHRs at
participating sites as of August 1, 2015. We categorized patient characteristics as follows: age
(18-54, 55-64, 65 and older); gender (male/female); and race/ethnicity (non-Hispanic White,
non-Hispanic Black, Hispanic, and other/multiple races). We categorized patients’ primary
insurance as commercial, Medicare, Medicaid, dual-eligible, other, or uninsured. We
categorized patients’ preferred language as English, Spanish, or other language.
We identified the number of chronic conditions as of August 1, 2015, from patient
diagnoses in EHR problem-list data. We used an ICD-9/ICD-10 code list consistent with NCQA
HEDIS measures,29 and we used ICD-9/ICD-10 codes for the 27 categories of chronic conditions
using the CMS Chronic Conditions Data Warehouse.30 We categorized patients as diabetes only,
2 to 4 chronic conditions, or 5 or more chronic conditions.
We defined health literacy as “limited” or “not limited” using an approach validated by
Wallace et al. (2006).31 We used a single item (“How confident are you filling out medical forms
by yourself?”) with a 5-point rating scale, and we considered patients who indicated they were
“not at all,” “a little bit,” or “somewhat” confident as having limited health literacy.
We obtained results for blood pressure, blood glucose levels, and body mass index
(BMI) from clinical records; we used results within 90 days of initial response on PROM. Using
thresholds based on existing quality measures or definitions,29, 32 we categorized patients as
abnormal blood pressure (≥140 mm Hg systolic or 90 mm Hg diastolic), abnormal A1c (>9.0), or
obese (BMI ≥30).

Goals. We categorized each patient’s goals and other frequently mentioned topics into
1 or more PROMIS domains. Two NCQA staff members independently categorized patient goals
until agreement was reached, then categorized the remaining goals, grouped the goal domains
into 3 larger categories (health care goals, health goals, life goals), and received consensus on
the categorization from the project’s executive committee.
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Analysis
The project team extracted data on PROMs, demographics, health literacy, and clinical
values such as blood pressure as structured coded fields from the EHR or other electronic
records maintained by the sites. The project team extracted other data (eg, patient goals) as
text fields and coded them.
We conducted descriptive analyses to compare the target population against the total
eligible population at each site and to understand how participation varied by patient
characteristics. To test these relationships, we used chi-square tests and multivariable logistic
regression, using the combined data and controlling for site. To reduce redundant or correlated
categories, we removed gender (gender was not significant in initial tests for any participation
variables; see Table 4) and combined language and race/ethnicity (all Spanish-preferred
patients were Hispanic, with no other languages captured).
Because this research is exploratory, we chose to relax the traditional assumption of
alpha = .05; for these analyses, we set our threshold at alpha = .10. We were more willing than
usual to risk false positives because our aim was to identify variables that future studies should
consider controlling for when working with PROMs.
We calculated the means and distribution on each scale at baseline and follow-up
assessments. We assumed follow-up scores were missing at random.33,34 To examine changes in
mean scores for baseline and follow-up, we estimated linear mixed models with random
subject effects to account for the correlation among repeated observations.35,36 The
hierarchical models in these analyses use the available data. We chose not to explicitly impute
data because the conclusions would then be sensitive to assumptions made in the imputing
process, and these models do not require complete cases. We estimated least squares means,
standard errors, and 95% confidence intervals from the models. We present the magnitude of
change from baseline to follow-up in 5 categories using 0.5 SD (5 points) as a clinically
meaningful difference.28,37
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We analyzed the association of patient characteristics with changes in PROMIS scores
using bayesian regression, rather than classic frequentist methods. Classical methods focus on
testing the statistical significance of a relationship at a specified P value; bayesian methods
focus on understanding the probability of the relationship and allow for updating the
probability as more information is available. In this study, bayesian methods allow us to answer
2 questions about the relationship of a patient characteristic with PROMIS scores: (1) How
strong is the probable association of a patient factor with outcomes? (2) How likely is that
association? Bayesian methods also allow us to take advantage of all non-missing data; thus, we
can use data for patients with missing follow-up assessments without having to impute data.
We performed sampling of posterior distributions using RStanArm, as accessed through
R 3.3.3; we performed all other analyses in R 3.3.3 directly.38,39 We selected a diffuse Cauchy
distribution with a central value of 0 and a scale value of 2.5 as a minimally informative prior for
all regression coefficients.40 The sampler ran 8 chains; each chain collected 5000 samples,
although we discarded the first 2500 samples in each chain to allow for burn-in. We assessed
convergence and possible autocorrelation using RStanArm’s Rhat and n_eff estimates. All the
regression models took the following form:
Change in T score ~ N(β0 + β1(initial T score) + β2(days from baseline) + β3(obese)
+ β4(high blood pressure) + β5(HbA1c >9.0) + β6(2-4 chronic conditions)
+ β7(+ chronic conditions) + β8(Medicare/Medicaid/dual-eligible)
+ β9(uninsured) + β10(age 65+) + β11(female) + β12(Hispanic Black)
+ β13(Hispanic, English-preferred) + β14(Hispanic, Spanish-preferred), cr2)
For modeling change in T scores, we excluded observations when the baseline score on
a PROMIS domain was the lowest possible score on that domain. Although this approach could
reduce the models’ ability to specify a narrow range of plausible effect sizes, in practice we did
not observe that it introduced noteworthy selection bias. To examine the impact of patient
18

demographics and clinical characteristics across PROMIS domains, we present the full posterior
distribution of effect estimates. We examined the posterior distributions for each individual
PROMIS T score. Because the inference about each risk factor was consistent across the 6
PROMIS domains, we combined results into a single plot to make a global statement reflecting
impact across domains (after reverse-coding, where appropriate, so higher scores are always
better).
We calculated descriptive statistics on goal content and conducted exploratory analyses
to examine how content related to PROMIS results. We did not test statistical significance
because only 39 patients had a goal related to mental health. We considered content of goals
among people whose PROMIS results indicated problems with depression or anxiety (T score
≥55 on either scale, excluding people without results for the relevant scales) and the change in
PROMIS scores among patients who did or did not set goals for mental health (excluding
patients missing relevant PROMIS results at baseline or follow-up).

Qualitative Approach
Patient Interviews
The qualitative component of the study is based on the following: (1) regular meetings
with the quality improvement teams and project staff at the 2 sites; (2) interviews with patients
about PROM data collection during PDSA testing (8 patients per site, for a total of 16
interviews); (3) key informant interviews with clinicians and staff (13 key informants: 4 at site 1
and 9 at site 2); and (4) follow-up interviews with 36 patients (16 at site 1 and 20 at site 2).

Patient interviews during rapid-cycle testing. We conducted brief, semi-structured
interviews with 16 patients (8 per site over the course of rapid-cycle or PDSA testing); questions
were related to patients’ understanding of the PROM health questionnaire, the data collection
procedures, and the questionnaire’s use in care planning. Research assistants identified days
when multiple diabetes patients came to the clinic; these patients were approached after they
completed the PROM, and those who consented were interviewed. Patients were selected
specifically to obtain a diverse mix (men and women from different racial/ethnic groups). We
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selected gender and race/ethnicity as variables for diversity due to their availability in the EHR
and their relevance to the study aims.

Patient interviews at follow-up. As follow-up data collection neared completion, we
conducted interviews with patients and care team members. Practices recruited patients who
had completed the PROM at baseline and at follow-up. Patients were selected specifically to
obtain a diverse mix of patients (men and women from different racial/ethnic groups). We
conducted semi-structured interviews with 36 patients to obtain their perspective on the use of
PROMs in care planning. For patients who preferred Spanish language, the interview was
conducted using language line assistance.
At site 1, two patients declined and 3 did not show up for the interviews; at site 2, three
patients declined and 5 did not show up for the interviews. Patients who declined said they did
not have time, had trouble with transportation to the clinic, or lived too far away for a
nonclinical appointment.

Care Team Interviews
We also conducted 13 semistructured interviews with clinicians and/or care managers
who used the PROM and the goal-setting process with their patients. No clinicians and care
managers declined to be interviewed. We asked respondents about feasibility of the workflow,
the impact of the PROM on clinical care, and recommendations for future implementation.

Analysis
Trained staff conducted the interviews, with investigator guidance and supervision; took
detailed notes; and obtained voice recordings of the interviews. We reviewed analyses with the
interviewers and workgroups at the 2 sites. For PDSA interviews, we identified and reviewed
themes during collaborative quality improvement meetings. For the final interviews, we
constructed a coding sheet based on the interview guide and interview summaries. We coded
themes when they occurred in interview transcripts or notes (open coding), not only in
response to prompts (eg, if a patient noted enjoying filling out the PROM, we coded it as a
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positive experience even if it was not in response to a direct question about filling out the
PROM).41,42
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RESULTS
Results of Rapid-Cycle Testing and Workflow
Working with patients and care team members, each site developed a workflow for
PROM data collection and goal setting (Table 2; Figures 1a and 1b). Participants from the 2 sites
(including patient advisers) met to complete a PROM, review and compare data collection
processes, and make plans for rapid-cycle testing of the new workflow.

Initial Workflow
We worked with patient advisers and clinical teams from the 2 sites to select a PROM
for this project. We considered PROMIS tools only because these items have high reliability,
have been demonstrated to be valid and responsive to change in both research and clinical
populations, are in the public domain, and have existing infrastructure to support use.43-45 We
considered the PROMIS Global-10, which gives an overall physical health score and an overall
mental health score, to reflect multiple domains of health status, but chose the PROMIS-29
after feedback from QI teams from both sites and patient advisers that the longer
questionnaire would gather more information for goal-setting conversations. Clinicians likened
the PROMIS-29 to a “review of systems” and felt that the PROMIS Global-10 would require the
need for additional follow-up questions.
The PROM workflow differed at the 2 sites because of differences in available staff and
context (Table 2). Site 1 targeted primary care, behavioral health, and nutrition visits for PROM
data collection and goal setting. For primary care visits, the medical assistant provided a paper
form to patients, who gave the completed form to the clinician at the visit. For behavioral
health and nutrition visits, the provider gave the patient the paper form during the visit and
waited for the patient to complete it. The second site took advantage of the availability of care
managers on the team as part of delivery system interventions in the community. Care
managers called eligible patients in advance of the visit and met them in the waiting room.
Patients were invited to complete the PROM on their own, but many asked staff for help or
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asked to have the questions read to them. Patients then discussed their responses with the
care manager and had goal-setting discussions (Figures 1a and 1b).
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Table 2. Description of Project Sites and Workflows
Domain

Site 1: FQHC

Site 2: academic health center

Description of
site

• Two clinic locations of this multisite
FQHC network participated in this
project.
• Clinics share the same fully
integrated EHR (eClinicalWorks).
• Both sites have behavioral health
and dietitian/nutrition counseling on
site.

• Academic internal medicine practice
• Fully integrated EHR (GE Centricity).
Limited behavioral health services
available on site; referral to outside
resources.
• Limited nutrition services available
through the health system.

Context

• FQHC: Medicaid fee for service;
sliding fee scale for uninsured,
private insurance/Medicare.

• Care management fee for PCMH
activities.

Characteristics
and roles of
providers

• Team-based care led by NP/PA or
primary care physician.
• Providers are fully “empaneled” and
work in distinct clinical units
(“pods”).

• Team-based care led by faculty and
residents providing continuity of
care.
• Care managers (nurses or social
workers) assist with care planning.

QI approach

• Microsystem quality improvement
teams at each location involved
clinical and frontline staff and a
patient adviser.
• Teams worked together to develop
initial workflow but, during PDSA
work, adapted implementation plan
to each location’s resources and
procedures.
• QI guidance was provided by
network QI leader and FQHC staff
involved in the project who attended
meetings at both locations and
shared information across the teams.

• Project team included care
managers, medical informaticsbased QI specialists, and patient
advisers.
• The team worked together to
develop and test workflow(s)
through multiple PDSAs.
• The practice-based site coordinator
met weekly with clinical and
frontline staff to discuss successes
and challenges with each workflow
iteration; these discussions
informed future workflows.

Characteristics
of patients

• Eligible population diversity: about
60% Hispanic, 38% Spanish languagepreferred.
• Insurance mix: 19% commercial, 52%
• Medicaid, 3% Medicare, 18% dualeligible,
• 9% uninsured.

• Eligible population diversity: about
26% non-Hispanic Black.
• Insurance mix: 30% commercial,
23% Medicaid, 19%
• Medicare, 21% dual-eligible, 6%
uninsured.
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Domain

Site 1: FQHC

Site 2: academic health center

Activity

• Overall approach:
• Patient completes PROMIS-29 at or before visit.
• Care team member reviews results with patient and engages in goal-setting
discussion.

Process of Implementation
Targeting of
patients/visits

• PROM completed at any type of visit
(primary care medical, nutritionist,
behavioral health).
• Only patients from participating
provider were included.

• PROM completed at any type of visit
(primary care medical, pain
management, diabetes-specific).
• Began process with Medicaid
patients and extended to other
patients.
• All providers in clinic participated.

Initial PROM
data collection

• PROMIS-29 collected alone.
• Medical assistants asked patients to
complete PROMIS-29 as they
roomed patients for primary care
medical visits, or behavioral
health/nutritionist asked patients to
complete PROM at a visit.

• PROMIS-29 collected with health
literacy item.
• Care managers called patients
ahead of primary care visit to
introduce the project when
possible, met patients in waiting
room, and asked patients to
complete PROM.

Goal setting

• Primary care clinician (or nurse),
nutritionist, or behavioral health
provider conducted goal-setting
conversation at visit or on telephone
after visit.

• Care managers conducted goalsetting conversation with the
patient at the visit (or on the phone
after visit).
• Care managers participated in
diabetes visit.

Follow-up

• Clinical reminder system used to
identify patients to complete followup PROM and review progress.
• Follow-up PROMIS-29 collected by
telephone for patients who did not
have a visit or were missed during
visit.

• Clinical reminder system used to
identify patients to complete
follow-up PROM and review
progress.
• Follow-up PROMIS-29 collected by
telephone for patients who did not
have a visit or were missed during
visit.

Abbreviations: EHR, electronic health record; FQHC, federally qualified health center; NP, nurse practitioner; PA,
physician assistant; PCMH, patient-centered medical home; PDSA, plan-do-study-act; PROM, patient-reported
outcome measure; QI, quality improvement.
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Figure 1a. Workflow for Collecting and Using PROMs in Diabetes Care (Site 1)
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Figure 1b. Workflow for Collecting and Using PROMs in Diabetes Care (Site 2)
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Changes to Initial Workflow Based on PDSA Testing
The 2 sites conducted PDSA testing on the initial workflow for about 3 months. Each site
isolated key steps in the workflow and tested alternative approaches with a few patients to see
if the process worked well. Based on the testing, we changed (1) patient eligibility criteria, (2)
workflows, (3) data collection processes, and (4) documentation of goals. We refined the
eligibility criteria to focus on patients with an established diagnosis and an elevated A1c (>6.5).
We updated the workflows at both sites. We learned that it can be difficult to complete all of
the activities within the time span of a single visit to the practice.
Due to the time required to complete the PROM, sites used telephone calls before the
visit for data collection and visit reminders, as well as calls after the visit, primarily for goal
setting. We changed the data collection plan to limit patient and provider burden; for example,
we reduced the health literacy assessment from 14 items to a single item. Also, we originally
planned to ask clinicians to estimate the likelihood of improvement on the PROMIS-29 and to
set a target based on a specific PROMIS item (as the measure model proposed in CMS quality
measures suggested), but we found that clinicians and patients did not consider this to be
useful or feasible. We changed the tool for documenting goals to allow multiple goals to be
recorded.

Follow-up Workflow
The follow-up workflow called for clinics to ask patients to fill out the PROMIS-29 again
and discuss their progress on goals with the clinician/care team about 3 months after baseline
assessment. The follow-up process sometimes occurred in an office visit and sometimes
occurred over the phone or at a home visit. Both sites experienced delays in acquiring follow-up
results. Site 1 contracted with a survey vendor to contact patients; site 2 had care managers call
patients.
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Table 3. Comparison of Patients Targeted for PROM Process Versus Not Targeted
Site 1

Site 2

Targeted
n
All patients

Not targeted

P value

Targeted

Not targeted

%

n

%

n

%

n

%

P value

780

Age, y
18-64

608

77.9

278

74.9

706

65.1

106

63.1

65 and older

172

22.1

93

25.1

378

34.9

62

36.9

Gender
Female

.12
404

51.8

211

56.7

Race/ethnicity

.69
660

60.9

105

62.5

.42

.37

Non-Hispanic White

174

23.1

87

24.0

577

60.5

83

61.0

Non-Hispanic Black

83

11.0

40

11.0

246

25.8

32

23.5

Hispanic

445

59.2

221

60.9

79

8.3

9

6.6

Primary insurance

.02a

.51

Commercial

149

19.1

66

17.7

310

28.7

59

35.8

Medicare/Medicaid/dual-eligible

555

71.2

276

74.2

705

65.3

90

54.5

Uninsured

76

9.7

30

8.1

65

6.0

16

9.7

Preferred language

.97

.25

Spanish

299

38.3

143

38.4

32

3.3

2

1.5

Other

481

61.7

229

61.6

951

96.7

135

98.5
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Site 1

Site 2

Targeted
n

Not targeted
%

n

P value

%

No. of chronic conditions

Targeted
n

Not targeted
%

n

P value

%

.57

.10

Diabetes only

77

9.9

36

9.7

70

6.5

18

11.1

2-4 conditions

486

62.3

243

65.3

527

48.8

77

47.5

5 or more conditions

217

27.8

93

25.0

482

44.7

67

41.4

HbA1c >9.0

212

28.3

93

25.0

.24

255

25.3

50

31.8

.08

High blood pressure (systolic ≥140
mm Hg or diastolic ≥90 mm Hg)

232

29.9

116

31.2

.65

402

37.3

63

37.7

.91

Obese (BMI ≥30.0)

506

65.7

240

65.8

.99

727

67.4

112

67.9

.90

Abbreviations: BMI, body mass index; HbA1c, hemoglobin A1c; PROM, patient-reported outcome measure.
a
The eligible population included patients who had a primary care office visit during the study window, a diagnosis of type 2 diabetes, and an HbA1c ≥6.5 before
the qualifying visit. The target population included patients with a visit to a participating provider; site 2 targeted patients who had at least 1 prior visit with a
type 2 diabetes diagnosis on that visit (patients were aware of their diagnosis).
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Figure 2a. Participation in PROM Data Collection and Goal-Setting Process (Site 1)

Abbreviation: PROM, patient-reported outcome measure.

Figure 2b. Participation in PROM Data Collection and Goal-Setting Process (Site 2)

Abbreviation: PROM, patient-reported outcome measure.
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Quantitative Results: Participation in PROM Data Collection and Goal Setting
Among patients who were eligible based on meeting diagnostic and A1c inclusion
criteria, the sites identified a target population of patients who were seen by specific trained
and participating providers (as described in Section C above). We compared patients in this
target group with patients who were not in the target group and found little difference in their
characteristics (Table 3). At site 2, differences between the target and nontarget groups were
based on insurance (Table 3).
Despite different approaches to PROM collection and goal setting, the success of PROM
collection was similar: About 25% of patients in the target group completed the PROM at
baseline and about 75% of baseline participants completed the follow-up PROM (Figures 2a and
2b). Site 1 did not track refusals consistently, but anecdotally reported that few patients
declined. At site two, 311 patients were invited to participate and 285 (91%) agreed.
Implementation of goal setting among patients who completed the PROMIS-29 at
baseline differed by site: At site 1, where clinicians were expected to conduct the goal-setting
conversation during a routinely scheduled visit, 40% of participating patients set a goal; at site
2, where care managers led PROMs data collection and goal-setting conversations, nearly 90%
set a goal.
Some differences in participation in the initial PROM data collection were based on
patient characteristics; some differences were significant in multivariable analysis (Tables 4 and
5). Older patients were less likely to participate than patients aged 18 to 64 years, although the
difference was significant only at site 2 (22% for the older group versus 29% for 18-64; P = .01).
At both sites, older patients were less likely than younger patients to complete all questions
(51% versus 74%, P = .01 at site 1; 74% versus 86%, P = .02 at site 2) and to set a goal (23%
versus 44%, P = .02 at site 1; 85% versus 92%, P = .08 at site 2).
In multivariable analyses controlling for site, patients aged 65 and older were less likely
to participate in the initial PROM data collection (OR, 0.72; P = .03) and to complete all items
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(OR, 0.59; P = .09), but age was not significantly associated with setting a goal or participating in
follow-up PROM data collection.
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Table 4. Participation in PROM Data Collection and Goal Setting, by Site and Patient Characteristics

Site 2 (n = 205)

All patients

205 26.3

Age, y

285 26.3

%

143 69.7
.01a

.22

n

%

235 82.5
.01a

n
82

%
40.0

.02a

n

%

257 90.2
.02a

n

%

Site 2 (n = 285)

P value

n

P value

%

Site 2 (n = 285) Site 1 (n = 205)

P value

n

P value

%

P value

n

Site 1 (n = 285)

Participated in follow-up PROM
(of those who participated in
baseline PROM)

156

n

%

200

.08

.58

.47

18-64

166 27.3

203 28.8

123 74.1

174 85.7

73

44.0

187 92.1

125 75.3

145 71.4

65 and older

39

82

20

61

9

23.1

70

31

55 67.1

22.7

Gender

21.7

.20

51.3

.44

74.4

.28

.40

85.4

.46

79.5

.81

.56

.87

Male

91

24.2

106 25.0

67

73.6

90

84.9

39

42.9

95

89.6

71

78.0

75 70.8

Female

114 28.2

179 27.1

76

66.7

145 81.0

43

37.7

162 90.5

85

74.6

125 69.8

Race/ethnicity

.04a

.38

.07

.14

.30

.14

.92

.66

Non-Hispanic White 51

29.3

152 26.3

41

80.4

116 76.3

19

37.3

132 86.8

40

78.4

105 69.1

Non-Hispanic Black 26

31.3

80

32.5

21

80.8

70

87.5

15

57.7

76

95.0

19

73.1

57 71.3

113 25.4

13

16.5

71

62.8

12

92.3

43

38.1

12

92.3

86

76.1

7

Hispanic
Preferred language

.02a

.27

Spanish

72

24.1

Other

133 27.7

3

9.4

263 27.7

.00a
39

54.2

104 78.2

.41
3

.08

.57

100.
0

23

31.9

3

100.
0

215 81.7

59

44.4

237 90.1

53.8

.68
56

P value

Site 1 (n = 780) Site 2 (n = 1084) Site 1 (n = 205)
P value

Set a goal (of those who
participated in baseline PROM)

P value

Completed all questions
Participated in initial PROM data (of those who participated in
collection (of target population) baseline PROM)

77.8

100 75.2

.18
1

33.3

183 69.6
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Primary insurance
Commercial

3.2

%

.01a

.11
45

n

64

20.6

n

%

.67
30

66.7

n

%

.28
57

n

%

.89

n

%

.75

89.1

18

40.0

59

92.2

Site 2 (n = 285)

P value

%

P value

n

Site 2 (n = 285) Site 1 (n = 205)

P value

%

P value

n

Site 1 (n = 285)

Participated in follow-up PROM
(of those who participated in
baseline PROM)

n

%

.15
35

.76

77.8

44 68.8

Medicare/Medicaid/ 147 26.5
dual eligible

206 29.2

105 71.4

166 80.6

58

39.5

184 89.3

114 77.6

144 69.9

Uninsured

14

8

11

6

46.2

13

7

11 78.6

13

17.1

No. of chronic
conditions

21.5

.35

Diabetes only

16

20.8

2-4 conditions

126 25.9

5 or more
conditions

63

29.0

61.5

.11
11

15.7

78.6

.43

.49

9

56.3

10

145 27.5

88

69.8

129 26.8

46

73.0

90.9

.74
31.3

9

122 84.1

52

41.3

103 79.8

25

39.7

81.8

75

86.2

Not limited health
literacy

139 81.3

.03a

.24

8

50.0

7

133 91.7

97

77.0

96 66.2

115 89.1

51

81.0

97 75.2

.32

Limited health
literacy

53.8

.49

5

Health literacya

92.9

63.6

.22
77

P value

Site 2 (n = 205)

P value

Site 1 (n = 780) Site 2 (n = 1084) Site 1 (n = 205)
P value

Set a goal (of those who
participated in baseline PROM)

P value

Completed all questions
Participated in initial PROM data (of those who participated in
collection (of target population) baseline PROM)

.21

88.5

57 65.5

159 93.0

125 73.1
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Blood sugar (A1c)
control
43

20.3

Other

131 24.4

Blood pressure
control

77

28.4

.88

n

%

.35

n

%

.48

66

85.7

19

44.2

70

156 20.7

90

68.7

126 80.8

50

38.2

141 90.4

.17

.36

90.9

.71

50

75.8

82

85.4

28

42.4

84

185 27.3

90

66.2

150 81.1

54

39.7

170 91.9

.22

.75

33

87.5

.76

n

%

.80

.65

76.7

56 72.7

103 78.6

109 69.9

.24

23.9

.26

%

.90

67.4

.21

n

Site 2 (n = 285)

.16
46

.58

69.7

69 71.9

107 78.7

127 68.6

.20

.95

.65

Obese (BMI ≥30.0)

144 28.5

197 27.1

103 71.5

161 81.7

60

41.7

181 91.9

110 76.4

139 70.6

Other

56

84

35

70

22

39.3

73

43

57 67.9

21.2

23.9

62.5

83.3

86.9

76.8

P value

%

29

.03a

BMI

n

30.2

96

136 25.0

%

.00a

.31

High (systolic ≥140 66
mm Hg or diastolic
≥90 mm Hg)

n

P value

%

.23

HbA1c >9.0

Other

n

Participated in follow-up PROM
(of those who participated in
baseline PROM)

Site 2 (n = 285) Site 1 (n = 205)
P value

%

P value

n

Site 1 (n = 285)

P value

Site 2 (n = 205)

P value

Site 1 (n = 780) Site 2 (n = 1084) Site 1 (n = 205)
P value

Set a goal (of those who
participated in baseline PROM)

P value

Completed all questions
Participated in initial PROM data (of those who participated in
collection (of target population) baseline PROM)

Abbreviations: BMI, body mass index; HbA1c, hemoglobin A1c; PROM, patient-reported outcome measure.
a
Health literacy was collected with the PROM at site 2 only.
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Table 5. Multivariate Results: Participation in PROM Data Collection and Goal Setting, by Site and Patient Characteristics

Site 2

Participated in baseline
PROM data collection
(of target population)

Completed all questions
(of those who participated
in baseline PROM)

Set a goal (of those who
participated in baseline
PROM)

Participated in follow-up
PROM (of those who
participated in baseline
PROM)

Odds ratio

P value

Odds ratio

P value

Odds ratio

P value

Odds ratio

P value

0.90

.50

1.24

.52

13.65

.00

0.57

.08

0.72

.03

0.59

.09

0.58

.13

0.90

.73

Age (referent = 18-64 y)
65 and older

Race/ethnicity and language (referent = White, non-Hispanic)
Non-Hispanic Black

1.24

.06

1.71

.03

2.26

.04

1.21

.76

Hispanic Spanish preferred

0.83

.19

0.36

.00

0.71

.05

1.45

.40

Hispanic non-Spanish preferred

0.93

.67

1.09

.55

1.39

.66

0.88

.43

Medicare/Medicaid /dual Eligible

1.21

.20

0.69

.27

0.83

.58

0.75

.38

Uninsured

0.77

.35

0.50

.24

1.73

.43

0.52

.25

2-4 conditions

2.19

.01

0.53

.39

3.54

.08

2.48

.14

5 or more conditions

2.20

.01

0.50

.36

2.98

.14

4.10

.03

HbA1c >9.0

1.22

.15

0.98

.95

1.34

.37

0.84

.56

High blood pressure (systolic ≥140 mm Hg or
diastolic ≥90 mm Hg)

0.87

.28

1.39

.26

0.87

.65

0.89

.67

Obese (BMI ≥30.0)

1.08

.57

1.04

.90

1.14

.67

1.05

.85

Insurance (referent = commercial)

Chronic conditions (referent = diabetes only)

Abbreviations: BMI, body mass index; HbA1c, hemoglobin A1c; PROM, patient-reported outcome measure.
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Because gender was not significant in bivariable comparisons, we did not include it in
the multivariable analyses (Table 4).
Race/ethnicity and language were associated in both the bivariable and multivariable
analyses. In the bivariable analyses (Table 4), race/ethnicity and language were significantly
associated with participation at site 2 only, with Hispanics being less likely to participate (17%)
than White participants(26%) and Black participants (33%) (P = .04). Patients who spoke
Spanish were also less likely to participate (9% versus 28%) (P = .02). At site 1, patients who
were Hispanic and had Spanish-language preference were less likely to complete all questions
and set a goal. Of Hispanics, 63% completed all questions, compared with 80% of White
participants and Black participants (P = .07). Of Spanish speakers, 54% completed all questions,
compared with 78% of English speakers (P = .00). At site 1 only, Spanish speakers were less
likely to set a goal (32% versus 44% for English; P = .08). Neither variable was associated with
follow-up at either site.
The multivariable analyses combined race/ethnicity and language because these
variables were highly correlated. Non-Hispanic Black participants were more likely to
participate (OR, 1.24; P = .06), provide complete responses (OR, 1.71; P = .03), and set a goal
(OR, 2.26; P = .04) than non-Hispanic White participants. For Spanish-preferred Hispanics, the
opposite was true for providing complete responses (OR, 0.36; P = .00) and goal setting (OR,
0.71; P = .05). Race/ethnicity and language were not related to follow-up participation.
In the bivariable analyses, having more chronic conditions was not related to
participation in data collection, completing all questions, or setting a goal at either site. At site
1, patients with more chronic conditions were more likely to participate in follow-up (50% for
patients with diabetes only, compared with 77% for patients with 2-4 conditions and 81% for
patients with 5 or more conditions; P = .03). The pattern was similar at site 2, but not
statistically significant.
In multivariate analyses, patients with multiple chronic conditions were more likely to
participate initially and to set a goal (Tables 4 and 5). Patients with 2 to 4 chronic conditions
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were twice as likely than patients with diabetes only to participate at baseline (OR, 2.19; P =
.01) and 3.5 times as likely to set a goal (OR, 3.54; P = .08). Patients with 5 or more conditions
were 4 times as likely to participate in the follow-up (OR, 4.10; P = .03).
We assessed the relationship of health literacy to participation at site 2 only (collected
in combination with the PROM); we did not find an association in bivariable results.
We examined the relationship of baseline levels of A1c control, blood pressure control,
and BMI to PROM data collection and goal setting. Although BMI was related to participation at
site 1 only and A1c control was related to participation at site 2 (Table 4), these clinical variables
were not related to other steps in multivariable analyses (Table 5).

Quantitative Results: PROMIS-29 Results
Our study population reported more problems with physical functioning than the
general population (an average of 43 at site 1 and 39 at site 2; pain interference averaged 58 at
site 1 and 61 at site 2—both indicated functioning about 1 SD poorer than the general
population average of 50) (Table 6). At least 40% of patients had a clinically meaningful change
from baseline to follow-up (at least 5 points or 0.5 SD) on each domain in either direction (Table
7). For example, for pain interference, 55% had no change, 22% improved by 5 or more points,
and 23% worsened by 5 or more points.
Figure 3 shows the results of bayesian analyses to examine the relationship of patient
clinical and demographic characteristics to change scores on PROMIS scales combined. [RQ-4]
Results suggest that having more chronic conditions, public insurance, and Hispanic ethnicity
are likely to be associated with decreased functioning over time. Effects consider all other
covariates in this model. Patients with 2 or more chronic conditions were more than 80% likely
to have decreased functioning at follow-up (based on the percentage of the distribution mass
that is to the left of 0), and the decrease is likely to be about 5 points (identified by the vertical
bar, noting the median) (specific results are 83% chance of harmful effect on change scores for
multiple chronic conditions, with central 80% credible interval [–11.08 to 1.48]).
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Results for public insurance are 67% chance of harmful effect with a central 80%
credible interval (–7.38 to 3.03) for uninsured, and 89% chance of harmful effect with central
80% credible interval (–5.55 to 0.04) for Medicare/Medicaid/dual-eligible. For Hispanic
ethnicity, there was 81% chance of harmful effect with central 81% credible interval (–4.20 to
0.88) for Spanish-preferring Hispanic patients, and 86% chance of harmful effect with central
80% credible interval (–5.69 to 0.38) for English-preferring Hispanic patients.
Table 6. Mean Scores for Baseline and Follow-up PROMIS-29 Domain, by Site (Accounting for
Missing Follow-up Data)
Site 1
Domain

Site 2

Data
collection

Mean

95%
Lower CI

95%
Upper CI

95%
Mean Lower CI

95%
Upper CI

Baseline

42.5

41.1

43.9

38.9

37.7

40.0

Follow-up

41.5

40.0

43.0

38.7

37.4

39.9

Baseline

49.9

48.4

51.5

48.6

47.3

49.9

Follow-up

49.8

48.1

51.5

49.2

47.7

50.6

Baseline

53.2

51.7

54.6

52.7

51.5

53.9

Follow-up

55.9

54.3

57.5

54.3

53.0

55.7

Baseline

54.4

52.8

55.9

53.1

51.9

54.4

Follow-up

54.7

53.0

56.3

52.2

50.8

53.5

Baseline

51.2

49.6

52.7

56.8

55.5

58.1

Follow-up

52.9

51.3

54.6

55.6

54.1

57.1

Baseline

54.5

53.2

55.8

54.5

53.2

55.8

Follow-up

53.5

52.1

55.0

53.1

51.7

54.5

Baseline

58.0

56.4

59.5

61.1

59.9

62.4

Follow-up

58.5

56.9

60.2

60.2

58.9

61.6

Higher is better
Physical function

Ability to
participate in social
roles and activities
Lower is better
Anxiety

Depression

Fatigue

Sleep disturbance

Pain interference
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Table 7. Change in PROMIS-29 Scores Between Baseline and Follow-upa

Total
nonmissing

Improved at least
1 SD (change of
≥–10)

Improved .5 SD
(change of –5 to
<–10)

Minimal change
(change of
between –5 and
5)

Worse by .5 SD
(change of 5 to
less than 10)

Worse by 1 SD
(change
of ≥10)

n

n

%

n

%

n

%

n

%

n

%

Physical function

356

30

8.4

42

11.8

230

64.6

32

9.0

22

6.2

Ability to participate
in social roles and
activities

332

42

12.7

50

15.1

147

44.3

45

13.6

48

14.5

Anxiety

352

41

11.6

32

9.1

162

46.0

46

13.1

71

20.2

Depression

349

41

11.7

47

13.5

190

54.4

38

10.9

33

9.5

Fatigue

348

55

15.8

49

14.1

142

40.8

42

12.1

60

17.2

Sleep disturbance

350

61

17.4

40

11.4

166

47.4

50

14.3

33

9.4

Pain interference

344

39

11.3

36

10.5

190

55.2

42

12.2

37

10.8

Higher is better

Lower is better

a

n varies because not all patients could be scored on all domains during both periods.
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Figure 3. Relationship of Patient Factors to Changes in PROMIS-29 Scores

Abbreviation: HbA1c, hemoglobin A1c.
Note: We used bayesian regression models for this analysis. The chart summarizes the distribution of effects of the
independent variable on the change in PROMIS scores across each subscale (after reverse-coding, where
appropriate, so higher is always better). The table below shows the probability that each patient characteristic is
associated with worse-than-average changes in PROMIS results over time, and the central 80% region of estimated
effect sizes. Patients with 2 to 4 or 5 or more chronic conditions had a greater than 80% probability of decreased
functioning (this is how much of the mass of the distribution is to the left of 0) and the amount of the decrease is
likely to be about 5 points (the vertical bar, noting the median).

Variable

Probability of
harmful effect, %

Central 80% interval

Obese

67.0

(–2.67 to 1.34)

High blood pressure

43.5

(–2.00 to 3.03)

HbA1c >9.0

61.8

(–3.13 to 2.06)

2-4 chronic conditions

83.3

(–11.08 to 1.48)

≥5 chronic conditions

84.2

(–12.01 to 1.35)

Medicare/Medicaid/dual-eligible

89.6

(–5.55 to 0.04)

Uninsured

67.7

(–7.38 to 3.03)

Age ≥65 y

37.8

(–1.77 to 3.68)

Female

80.4

(–2.94 to 0.57)

Non-Hispanic Black

31.6

(–1.31 to 3.06)

Hispanic (Spanish preferred)

80.9

(–4.20 to 0.88)

Hispanic (English preferred)

86.6

(–5.69 to 0.38)
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Quantitative Results: Content of Goal Setting and Relationship to PROM
Exploratory analysis results suggest differences in goals by site. Nearly all patients who
set a goal focused on a health-related topic; however, mental health and exercise goals were
most common (28%) at site 1; at site 2, diet (34%), weight loss (26%), and exercise goals (25%)
were most common (Table 8). In many cases, goals addressed multiple topics. Patient advisers
noted that people might think more about health-related goals than life goals in the context of
a primary care visit. Few patients (about 10%) set life goals, such as getting financial help or
making home improvements
To explore the association of goals with PROMIS scores, we focused on mental health
goals and their potential association with scores on the PROMIS anxiety and depression scales.
Patients who scored high on anxiety or depression tended to be more likely to set a goal
and to identify a mental health goal (Table 9), although setting a mental health goal did not
appear to be associated with reductions in anxiety or depression (Table 10; Figures 4a and 4b).
For example, as shown for anxiety in Figure 4a, there is not a clear pattern of patients
who set a mental health goal (blue dots) compared with other patients (black dots). Most
patients had minimal change in their anxiety score, but more patients reported that their
anxiety worsened (dots above the upper blue and red lines) than that it improved (dots below
the lower blue and red lines). Of note, some patients who reported no problems at baseline
had scores above the population average score of 50 at follow-up, and patients with scores
above the mean at baseline often reported the lowest score at follow-up. For depression
(Figure 4b), most patients had changes less than 10 points (in either direction), but patterns
related to lowest scores are also evident.
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Table 8. Types of Goals Identified by Patients, by Site
No. of patients with a goala
Site 1 (n = 82)

a

Site 2 (n = 257)

Type of goal

n

%

n

%

Health

77

93.9

225

87.6

Diet

14

17.1

87

33.9

Lose weight

9

11.0

66

25.7

Exercise

21

25.6

63

24.5

Reduce pain

11

13.4

51

19.8

Physical function

8

9.8

19

7.4

Mental health

23

28.1

16

6.2

Stop smoking

2

2.4

15

5.8

Sleep

12

14.6

9

3.5

Fatigue

2

2.4

4

1.6

Maintain weight

0

0.0

1

0.4

Meditate

2

2.4

1

0.4

Health care

10

12.2

98

38.1

Reduce glucose level

1

1.2

46

17.9

Other clinical issue

2

2.4

42

16.3

Medication-related

7

8.5

31

12.1

Diabetes supplies

0

0.0

7

2.7

Other goal

1

1.2

3

1.2

Transportation

2

2.4

2

0.8

Life

8

9.8

26

10.1

Social

6

7.3

13

5.1

Home-related

1

1.2

12

4.7

Financial help

0

0.0

5

2.0

Hobby

1

1.2

2

0.8

Spiritual health

0

0.0

1

0.4

Patients could set goals in multiple areas. Goals can address multiple topics.
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Table 9. Content of Goals for Patients with Functional Limitations, Based on PROMIS-29
Anxiety and Depression Scores, by Sitea
Site 1

Site 2

Anxiety or
depression

No anxiety or
depression

Anxiety or
depression

No anxiety or
depression

Goal domain

n

n

n

n

No. of patients

118

At least 1 goal

50

42.4

30

36.6

150

92.0

106

87.6

Health

46

92.0

29

96.7

132

88.0

92

87.6

Diet

9

18.0

4

13.3

52

34.7

35

33.3

Lose weight

6

12.0

2

6.7

33

22.0

33

31.4

Exercise

10

20.0

10

33.3

29

19.3

33

31.4

Reduce pain

9

18.0

2

6.7

34

22.7

17

16.2

Physical function

7

14.0

1

3.3

12

8.0

7

6.7

Mental health

16

32.0

7

23.3

15

10.0

1

1.0

Stop smoking

2

4.0

0

0.0

9

6.0

6

5.7

Sleep

6

12.0

6

20.0

7

4.7

2

1.9

Fatigue

2

4.0

0

0.0

3

2.0

1

1.0

Maintain weight

0

0.0

0

0.0

1

0.7

0

0.0

Meditation

0

0.0

2

6.7

1

0.7

0

0.0

Health care

8

16.0

2

6.7

67

44.7

31

29.5

Reduce glucose level

0

0.0

1

3.3

27

18.0

19

18.1

Other clinical issue

2

4.0

0

0.0

29

19.3

13

12.4

Medication-related

5

10.0

2

6.7

23

15.3

8

7.6

Diabetes supplies

0

0.0

0

0.0

5

3.3

2

1.9

Other goal

1

2.0

0

0.0

3

2.0

0

0.0

Transportation

2

4.0

0

0.0

2

1.3

0

0.0

Life

7

14.0

1

3.3

20

13.3

5

4.8

Social

5

10.0

1

3.3

9

6.0

4

3.8

Home-related

1

2.0

0

0.0

8

5.3

3

2.9

Financial help

0

0.0

0

0.0

5

3.3

0

0.0

Hobby

1

2.0

0

0.0

2

1.3

0

0.0

Spiritual health

0

0.0

0

0.0

1

0.7

0

0.0

%

%

82

%

163

%

121

Type of goal

Functional limitation defined as T score greater than 55 on the PROMIS anxiety or depression scale (where mean =
50 and SD = 10). Excludes patients who did not have a score on either the anxiety or the depression scales at
baseline.
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Table 10. Change in PROMIS-29 Anxiety and Depression Scores, Based on Whether Patient Set a Mental Health Goal (Combined
Sites)
Improved at
least 1 sd
(change of
≥–10)

Improved .5 SD
(change of
–5 to Less Than
–10)

Minimal change
(change of
between –5
and 5)

Worse by .5 SD
(change of 5 to
less than 10)

Worse by 1 SD
(change of
≥10)

n

n

%

n

%

n

%

n

%

n

%

All

351

41

11.7

32

9.1

161

45.9

46

13.1

71

20.2

People with a mental
health goal

30

2

6.7

1

3.3

16

53.3

6

20.0

5

16.7

People without a
mental health goal

321

39

12.1

31

9.7

145

45.2

40

12.5

66

20.6

All

346

41

11.8

46

13.3

188

54.3

38

11.0

33

9.5

People with a mental
health goal

30

3

10.0

3

10.0

20

66.7

4

13.3

0

0.0

People without a
mental health goal

316

38

12.0

43

13.6

168

53.2

34

10.8

33

10.4

Total
nonmissing
a

Anxiety

Depression

a

Total n = patients who had both baseline and follow-up PROMIS scores.
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Figure 4a. Change in PROMIS-29 Anxiety Score, Based on Whether Patient Set a Mental
Health Goal (Combined Sites)

Note: The baseline anxiety score is on the horizontal axis. The follow-up score is on the vertical axis. Each patient is a
dot. Only patients with scores at both baseline and follow-up are represented.
Patients who fall between the blue lines had minimal change between baseline and follow-up (<5 points in either
direction). Patients between the red lines had a change that was <1 SD (<10 points). Patients above the top red line
had an anxiety score worse by >1 SD at follow-up. Patients below the bottom red line had an anxiety score that
improved by >1 SD at follow-up. Columns at the right and top of the chart show the histograms (number of
patients with that score) for each point on the axis. Patients who made a mental health goal are in light blue.
Results show that most patients are in the middle, with minimal change, but more patients reported that their
anxiety was worse. The dots clustered at the origin represent patients who had the lowest score possible at both
baseline and follow-up. Many patients who reported no problems at baseline had scores above the population
average of 50 at follow-up; patients with scores above the population average at baseline often reported the
lowest score at follow-up.
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Figure 4b. Change in PROMIS-29 Depression Score, Based on Whether Patient Set a Mental
Health Goal (Combined Sites)

Qualitative Results: Patient and Care Team Perspectives on Acceptability,
Impact, and Feasibility
Thirty-six patients and 13 care team members participated in qualitative interviews
(Table 11). In general, interview themes were consistent across respondent types and across
sites, despite differences in implementation and in patients served (Table 12).
•

Caregivers and patients reported some difficulty completing the PROM due to lengthy
items, challenging words, lack of clarity on the PROM purpose, or discomfort with the
domain topic (eg, depression or anxiety).

•

Patients and care team respondents at both sites noted that the PROM process had a
positive impact on patient care and patient–provider communication.
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•

Care teams noted the potential value of the PROM but had recommendations for
changes to the process.

Acceptability of Implementation
Interviews with patients and care team members showed that some patients struggled
with completing the PROMIS-29. Changes in response scales across items and domains,
unfamiliar words (eg, “anxiety”), or lengthy items (eg, social functioning) seemed to cause
confusion.
Care team respondents noted that this was particularly true for patients with less
education. One patient reported, “I was mixed up on the questions, when I was supposed to
answer ‘no’ and I answered ‘yes’” (site 2). A nutritionist noted that some patients answered, “I
have pain,” but had trouble selecting from a response scale that asked about severity or
frequency.
Answering questions about depression, anxiety, and social functioning caused
discomfort for some patients. A small number worried that answering honestly could have
consequences; for example, a grandmother worried that answering questions about her mental
health could affect custody of her grandchild. Another patient found it upsetting to be asked
about her ability to participate in social activities because “I feel kind of ashamed to tell
someone that I like to hide and I don’t go [anywhere]” (site 2).
Providers reported that some patients experienced confusion about the purpose of the
global quality-of-life survey. Some patients said they did not see how the PROM would affect
their diabetes care because there were no diabetes-specific questions. A care manager noted,
“The first thing I found is that people were like, ‘why are you asking all this?’ And I just tried to
help explain how it all relates back to diabetes” (site 2).
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Table 11. Patient and Care Team Participants in Follow-up Interviews
Participants/characteristics

Site 1

Site 2

Patients

n = 16

n = 20

Female

6

12

Age

Range: 30-

Range: 32-

White

7

11

Black

0

5

Multiple

0

3

Hispanic or Latino

9

0

Education = high school or less

8

6

Married

6

6

Employed part-time or full time

4

4

Disability

5

9

Retired

1

5

No response

0

1

Care team

N=4

N=9

Female

3

6

White

3

3

Black

0

1

Asian

1

3

Multiple

0

1

Hispanic or Latino

0

0

No response

0

1

Range: 1.5-8

Range: 1-23

Race/ethnicity

Employment

Race/ethnicity

Length of time with practice
Professional role
Nurse

4

Social worker

2

Nurse practitioner (PCP)

1

0

Physician (PCP)

1

3

Psychologist

1

0

Nutritionist

1

0

Abbreviation: PCP, primary care provider.
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Table 12. Themes from Patient and Care Team Interviews
Theme

Patient comments

Care team comments

“It was kind of difficult, so the questions I didn’t
understand I had to think twice to give you the
answer.” (Site 1)

“Most of my patients it went very well with. Some of them, I think a
lot of the questions were repetitive and some of the phrasing was
confusing for them.” (Site 2)

“I was mixed up on the questions, when I was
supposed to answer ‘no’ and I answered ‘yes’ and
so she said ‘do you mean this? It doesn’t go with
the things we’ve talked about.’” (Site 2)

“I really think that a lot of patients struggled with understanding
[how to select a response] . . . they didn’t make the connection
between, like, okay we want to know how often you have pain or
how severe is the depression.” (Site 1) “People had a really hard
time with that for some reason and you would have to just really
break the questions down . . . a little simpler, like ‘are you still able
to do what you would normally do with your family on a regular
basis?’ You know, break it down a little smaller.” (Site 2)

Implementation
Question
comprehension

“I really think that a lot of patients struggled with understanding—I
remember .
. . a couple patients, after they filled out the survey . . . everything
was just checked off in the same row.” (Site 1)
“Those questions [social functioning] seemed to jumble a lot of
people for some reason.” (Site 2)
Understanding
purpose and
consequences

“There was one about the suicidal thing, and I
plead the fifth on that because I’ve been through
the system before . . . if there is anything on your
record that you feel like you may kill yourself,
they strap you down.” (Site 1)
“When I got to this part here I was wondering if I
answer the questions how that would affect
whether they thought I was mentally unstable. I
guess in the back of my mind I always worry

“I remember one [patient] in particular, he never talked about his
diabetes. It was well managed, so I think for him it was not
uncomfortable but like, ‘why are we talking about this, how is this
relevant to me?’” (Site 1)
“The first thing I found is that people were like, ‘why are you asking
all this?’ And I just tried to help explain how it all relates back to
diabetes.” (Site 2)
“I think a lot of people initially saw this as maybe we were trying to
check up on them or get them in trouble; a lot of patients maybe
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Theme

Patient comments

Care team comments

because I have an 11-year-old grandson that I’m
raising.” (Site 2)

viewed it as that. And we had to explain to them that that’s not
what it was.” (Site 2)

“It was a little tough at first because they were
asking very personal questions about how I felt
about it, but . . . it wasn’t vague, it really got to
the point, which gave me an opportunity to
answer honestly, and at the end of it I felt it gave
me a little insight into how I really felt.” (Site 1)

“Comfortable; I think they’re very used to having questionnaires
about their personal life, or depression, mood, sleep, energy, pain,
or how it impacts their life.” (Site 1)

“Well for me it was fun, because I liked the
questions She explained to me what it was for,
and I thought that would be great because I know
the more people you can get into something the
better your results could be. So that was one of
the things I liked about it.” (Site 2)

“Most of my patients would bring up issues that they wanted to
deal with; there wasn’t too much prompting. Sometimes there was
something they marked on the survey itself that would prompt me
to ask them a question.” (Site 2)
“Most of them were fairly open, [though] some viewed this with a
lot of suspicion.” (Site 2)

Impact on patient health and care
Improved
communication
and
understanding

“It opens up a huge amount of information for the
professionals. They can take this questionnaire
and the questions they’ve had you answer in their
office and formulate a spreadsheet or an
understanding of your real situation.” (Site 1)
“Once you do the questionnaire and the doctor
and the staff go over it then they have a better
understanding of where you’re at as far as your
health is concerned and then where they can get
you to a point of being better and use a better
plan of action and to see if you all are on the same
page of thinking.” (Site 2)

“I think best case scenario we’d think ‘oh maybe it will shed some
information if the other tools didn’t catch something’ and maybe it
will bring to light something else, like we didn’t know they had a
sleeping problem or something if it didn’t come up before.” (Site 1)
“Several times . . . the patients would tell me things right from the
beginning or before the doctor would come in that I would bring up
And so many times I would step in and try to advocate for the
patient and let them know there is more going on than just high
blood sugars.” (Site 2)
“The great thing I liked about the PROM was that there were so
many different questions that it provided opportunity to bring out
all kinds of stuff that you wouldn’t normally have caught in the first
visit sometimes with people.” (Site 2)
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Theme

Patient comments

Care team comments

“I never test my blood sugar at home, but each
time I come here . . . since I filled [this] out . . . they
check it. So that helped me out a lot because the
nurse explains to me how I am, so feel like I’m
doing good.” (Site 1)

“The mental health stuff was almost always an area of concern, I
think, for [patients], but I usually then refer to Behavioral Health.”
(Site 1)

“I’m having a person that helps me directly with
diabetes, going somewhere to get the same care
with my issues and I come in here to see her
about my whole health care. It helps a lot.” (Site
2)
“Maybe make them more aware of it, that it’s
more serious than they think because you could
lose limbs and that’s serious.” (Site 1)
“Before [this survey], I wasn’t looking at my health
like I was supposed to. Now, I’m getting a little
older and I need to be more honest with myself,
so doing it I was making myself think that I need
the help other than just thinking I can do it by
myself.” (Site 2)

“I can think of at least 4 right off [who] I helped get into pain
management because they had pain going on but nobody had ever
asked about it really, and so this provided an opportunity for us to
talk about it and to explain to the doctor what was going on.” (Site
2)

“I know that when I followed up with her she was so excited and
said, ‘I was able to get that done’ and she felt a sense of pride that
she had been able to do what she had set as a goal for herself.”
(Site 2)

“I told him I didn’t want to set my goals so high
that I couldn’t achieve them I started out in the
500s but now I’m all the way down
here, not where I want to be but I’m in good
standing and I feel a lot better about it.” (Site 2)
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Interviews with patients and care team respondents suggested that most patients at
both sites found use of the PROM and goal setting acceptable. One patient said, “It was a little
tough at first because they were asking very personal questions about how I felt about it, but . .
. It wasn’t vague, it really got to the point, which gave me an opportunity to answer honestly,
and at the end of it I felt it gave me a little insight into how I really felt” (site 1).

Impact on Patient Health and Care
Patients and care team respondents at both sites noted that the PROM process had a
positive impact on patient–provider communication and relationships. One patient remarked,
“I think the information will give you a picture.” Patients and providers noted that the PROM
opened the door to broader and deeper conversations about aspects of patients’ lives that
affect their ability to manage their diabetes. Patients said that PROM results offered providers
the chance to see them and their circumstances in a way that had not been possible before
implementation of the tool—this was true for patients who already considered themselves to
have a strong relationship with their provider, and for those who had not yet developed that
relationship.
Providers agreed that the PROM offered a better understanding of patients’ current
situations and, together with goal-setting information, could encourage a patient-centered
approach to managing diabetes. This was especially true at site 2, where care managers are
trained in and regularly use patient-centered methods, such as motivational interviewing,
during goal-setting encounters. However, existing patient–clinician relationships could have a
negative impact on patient perception. One patient was unenthusiastic about the PROM
process because she believed her clinician threw away the survey after she filled it out.
However, she felt the PROM would be “very helpful if the doctor sits down with you and
discusses it.”
Patients and care team members found the PROM and goal-setting process to have a
positive impact on patients’ health and care. Patients who participated in the interviews
identified improvement in care and actions they or their clinicians took because of the PROM
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discussion. Clinicians mentioned adjusting patient care following use of the PROM, including
increased HbA1c testing; treating sleep problems; and making referrals for diabetes case
management, pain management, and behavioral health specialists. One care manager cited
helping patients get into pain management “because they had pain going on but nobody had
ever asked about it really, and so this provided an opportunity for us to talk about it and to
explain to the doctor what was going on” (site 2).
Patients at both sites saw the PROM process as an opportunity to become more
engaged in treatment and management of their diabetes. Patients reported that they saw how
diabetes affected different areas of their life they had not considered before the PROM.
“Before [this survey], I wasn’t looking at my health like I was supposed to. Now, I’m getting a
little older and I need to be more honest with myself” (site 2). At both sites, patients reported
they were able to make progress on goals such as increasing physical activity, improving diet,
and following through with therapy referrals. At site 2 especially, patients noted that the goalsetting process helped identify small, achievable goals.

Care Team Views About Feasibility of Using PROM in Goal Setting
Despite generally positive views about the potential value for the use of PROMs, care
team members from both sites differed dramatically in their assessment of the work. At site 1,
care team members found it redundant with existing efforts to collect data (eg, depression
screening with the PHQ-9) and goal-setting processes for nutrition or mental health. One said,
“we go through a lot of stuff already and maybe if this survey was somehow incorporated into
all that initial set of questions in the first place, maybe the flow would be a lot more natural.”
Another challenge was that the process was incorporated into primary care visits of all
types at site 1, and some clinicians found the goal-setting activity new: “the process of goal
setting not being very much of a normal thing for clinicians to do in the traditional sense.”
Incorporating data collection and goal setting during primary care created additional pressure
for the team: “I think for us the process overall was not working because [of] the length of the
form, the time pressure, and trying to do it at the beginning or end of the visit.”
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At site 2, where care managers incorporated data collection and goal setting into the
workflow, these issues were minor. Respondents noted that the process “fit well into our
routine questions so it didn’t feel like any extraneous information was being gathered; it really
felt like just part of our questions and really helped to highlight.” Clinicians did not find the
work intrusive: “It didn’t seem to be disruptive to the flow of patient care. When I had one of
the care managers in my clinic for a couple of days, she would only do what she needed to do
when I was not with the patient.”
Having dedicated staff conduct the conversations created more openness with
clinicians: “I think that it did that as far as being able to talk more specifically about an
individual’s mental health status or pain, or any other concerns that they had. So I thought it
was a great tool for that and I think the more that we [care managers] were in the clinic
completing this, the more open the providers were to feedback.”
Care team members at both sites recommended changes to the process, such as choice
of tools, staff roles, and systems to support clinical decision making. Several suggested tailoring
questions to be more relevant to diabetes and to address the needs of older patients. Several
clinicians recommended that nurses or care managers follow up with patients and integrate
PROM results in care planning; another suggested actively integrating the PROM process in a
behavioral health plan.
Several clinicians recommended incorporating results in the EHR, setting up clinical
decision alerts related to PROMIS results, and providing alerts to track impact and
improvement. Staff at both sites mentioned the length of the questionnaire and that
completing it during the visit and after was challenging. One care manager described how, as
the process went on, the site was able to improve implementation: “At first it was taking a very
long time, probably too long. We advanced in the project a little more; we were able to get into
a better system and we were able to cut down on the time so it wasn’t quite as time
consuming.”
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DISCUSSION
This pilot study sought to examine the feasibility and acceptability of implementing
PROMs in routine care planning for patients with type 2 diabetes and to understand potential
differences based on patient characteristics, particularly race/ethnicity and health literacy.

Context for Study Results
Our findings are consistent with other studies that have identified challenges in
implementing PROM assessment into routine care. Two sites serving diverse and primarily
underserved populations adapted their workflow to incorporate collection of the PROMIS-29
and to use the PROM results in care planning—but only 25% of eligible patients completed the
PROMIS-29 at baseline and extra effort was required to capture data at follow-up, yielding
results for only 75% of patients who completed the baseline. Although both sites achieved
similar rates of baseline and follow-up PROM data collection, participation in goal setting varied
dramatically across sites. In site 2, which used dedicated care managers, nearly all patients set
goals; in site 1, which implemented the PROM process in routine visits with a variety of care
providers, less than 50% of patients did.
Qualitative findings showed that patients and providers viewed PROM use as
acceptable, and identified positive effects from using results in care planning and motivating
change; but interviews and quality improvement team discussions suggested the need for
changes in implementation, including better explanations for patients about the PROMs and
their purpose in diabetes care, and changes in staffing, tools, training, and other systems to
support data collection and follow-up. This is consistent with literature that identified barriers
related to collecting and using PROMs in care.22
Our findings are unique in identifying variations based on race/ethnicity in the
implementation of PROM data collection and care planning, as well as in PROMIS-29 results.
We found that race, ethnicity, and language were related to participation in the data collection
process. Blacks were more likely to participate, provide complete responses, and set a goal;
Hispanics with Spanish-language preference were less likely to participate in these steps. We
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found that Hispanic ethnicity, along with having more chronic conditions and public insurance,
was potentially associated with decreased functioning over time. We assessed health literacy at
site 2 only (in combination with the PROM) and did not find an association in the bivariable
results.
The pattern of higher participation rates among Black patients was unexpected and not
identified in prior research or in our qualitative work (in which we asked providers if they
noticed differences in participation based on race/ethnicity). Among Hispanics, there were
participation challenges for Spanish-preferred patients, despite availability of a Spanish version
of the survey. Although challenges to responding fully to PROMIS items were greatest for
Spanish speakers, many patients asked questions about specific items. And although PROMIS
items meet a sixth-grade reading level, anecdotal comments from staff and patients indicated
that both item wording and concepts posed difficulties. Our limited attempts to assess health
literacy failed to show an association with participation (at site 2, where we have complete
data), and, in fact, the involvement of care managers may have mitigated these challenges—
care managers read items for patients who requested help.
Previous research in other patient populations found that older and sicker patients were
less likely to complete PROMs15,46-48; our findings were partially consistent. We found that older
patients were less likely to participate and noted the need for better explanation of the
process. Patient advisers on our team suggested that results reflected patient skepticism that
providers pay attention to the “paperwork” patients complete or to patient concerns. In
contrast, we found that patients with multiple chronic conditions were more likely to
participate in PROM data collection at baseline and follow-up. This may be due to more
frequent clinical visits.
Our work is among the first to document PROMIS-29 results in diabetic populations
identified in the routine care setting. Our study population reported more problems with
physical functioning than the general population. Although most patients had a small change on
the PROMIS-29 between baseline and follow-up, at least a third of patients had a clinically
meaningful change (at least 5 points or
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SD) in each domain. These results are consistent with a previous study that found little
change over time for most primary care patients.15 This project was not designed to analyze the
impact of goal setting on PROM outcomes, but to understand the feasibility of using the tool in
goal setting; thus, inferences are exploratory.
The finding that most patients had minimal change is perhaps no surprise, since the
goal-setting “intervention” was not intensive; our exploratory analyses did not suggest a link
between setting mental health goals and improvement at follow-up. The clustering of
responses at the lowest point of the scale (indicating no problems) warrants greater
investigation, and although we were not surprised that chronic conditions and public insurance
are associated with greater probability of decreased functioning over time, the probable
relationship with Hispanic ethnicity is of interest.

Generalizability of Findings
This pilot feasibility study was conducted in an FQHC and an academic clinic, and our
findings are most generalizable to similar primary care settings serving low-income and publicly
insured patients.

Implementation of Study Results
The results of this small feasibility study offer preliminary suggestions for health care
providers and organizations
Dedicated staff—nurses, care managers, behavioral health staff—to support the
PROM process may be important for successful implementation of data collection and goal
setting. Interviews with care team members at both sites emphasized the need for staff to have
clear roles and training to support the new workflows. Implementation of the goal-setting
process was more complete at the site with dedicated care managers. More patients at site 1
set mental health goals; this is likely related to both the availability of onsite mental health
services and the use of PROMIS-29 results in visits with a mental health counselor. Electronic
data systems are also critical, but the necessary functionality is not required by the Office of the
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National Coordinator’s EHR technology certification program. Standardized workflows are
needed to include these activities in the certification program
It is necessary to adapt processes to patient language and literacy needs and
preferences. There are strategies for facilitating PROM completion by patients with diverse
language, literacy, and computer skills49-51; for example, the Talking Touchscreen/la Pantalla
Parlanchina is a bilingual, multimedia approach for self-administration of questionnaires. For
computer-based data collection, it can be helpful to display only 1 item at a time and use a
transition screen between questionnaires or subscales in order to alert respondents to a
change in domain/topic.52

Tailoring
Tailoring the content of PROMs for individual patients and targeting subgroups of
patients could limit the burden of data collection and motivate patients to set better and more
achievable goals. Given the effort required for work, the clinical leaders and staff who
participated in quality improvement efforts recommended tailoring the whole process to a
subset of patients who are most likely to benefit from the use of these data in care planning—
this could be individuals at higher risk of complications or those with multiple chronic
conditions. Interviews with care team also revealed a desire for a shorter set of items, but some
patients and care team members valued the whole-person orientation of the PROMIS-29.
Balancing these factors with feasibility is an important step in implementation. Ideally,
electronic data collection using adaptive methods could allow PROMs to be tailored to the
needs of the individual patient and incorporate a broad range of functional areas, while still
limiting burden.
Patients and care team members need preparation and training to participate fully in
the PROM process. We recommend specific training for care team members who will be
responsible for administering PROMs to patients in order to address the purpose and meaning
of the PROMs, strategies, and best practices for different modes (self-administration versus
interviewer administration) and methods (paper, computer, telephone) of data collection,
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attention to patient burden, and how to answer patient questions about items. Assurance that
the information will be used is particularly important; patients and patient advisers noted
reluctance by patients to complete questionnaires when they were not convinced that the data
would be used to help them.

Subpopulation Considerations.
Not applicable.

Study Limitations
This study is limited because it was conducted at only 2 sites, included only patients
with type 2 diabetes, and used a single PROM (the PROMIS-29). Sites did not use electronic
data collection for PROM data collection or for tracking patients over time. The 2 sites varied in
both patient population and workflow/care team, so our ability to tease out these factors is
limited. Our effort to capture health literacy was thwarted by implementation challenges, and
we did not capture information on self-efficacy or other social risk factors that may affect goal
setting. We did not consider primary care issues such as trust and continuity of care. Low
participation rates and variation in the timing of follow-up data collection (often due to the
busy environment of the health centers) may have caused differences in PROM responses.
Despite these limitations, the study is important for capturing data on the feasibility of
introducing PROMs in settings serving diverse populations, and the study identified many
implementation issues for busy primary care settings.

Future research
Our study identified areas for further research that should be conducted across a
broader array of settings and populations. Research should address how to target PROMs,
design care models, collect data, prepare care teams and patients to participate in PROM data
collection and goal setting, and demonstrate improvements in patient functional status.
Involving patients in PROM-based research should be a priority, but it requires special effort.
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Targeting PROM Data Collection and Goal Setting
Further research is needed on how best to target PROM data collection and goal setting
in routine care. For example, is it better to target data collection to patients who are most likely
to benefit from the use of data in care planning, or to capture data from all patients and use the
results to focus care planning on high-risk groups? Target groups could include individuals at
higher risk of complications or with multiple chronic conditions.

Designing Care Models
More research is needed on the best care models for implementing the PROM
workflow, including the impact of delivery system models such as PCMHs. Research should
examine the costs of implementation, including staff and data systems, and focus on ways to
reduce the cost and time burden. Such information can inform future policy efforts, such as
certification requirements for technology and value-based payment models for clinical
practices.

Improving Data Collection
feasibility and impact on data completeness. In addition, methods for handling missing
or inconsistent data for use in clinical discussions are needed. Additional research is needed to
understand whether the challenges patients in this project faced in completing the PROMIS-29
are related to the mode of data collection or to how items are worded.

Improving Patient and Care Team Preparation
Research is needed to provide patients, clinicians, and care team members with
information on PROM results and how they are related to other clinical care and findings.
Human-factor research methods53 could play an important role in improving use of patientreported outcome data in clinical care, by helping identify mental models that guide patient
engagement and clinical decision making, patient cultural and language needs, and workflows
for data collection and follow-up.
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Research might address participation issues identified in this work, including differences
in participation based on race/ethnicity and language (such as the greater participation by Black
patients in data collection and goal setting). For example, research might consider the role of
self-efficacy: Is higher participation related to higher activation and self-efficacy among
individuals who are receiving care, or do Black patients feel less entitled to refuse to
participate?
Research could inform training for patients and clinical care teams, particularly on topics
such as the purpose and meaning of PROMs, strategies and best practices for different modes
(self-administered versus interviewer administered) and methods (paper, computer, telephone)
of data collection, attention to patient burden and openness to goal setting, and how to answer
patient questions about items. Messages explaining how information will be used are
particularly important: Patients and patient advisers noted that patients are reluctant to
complete the questionnaires if they are unconvinced that data will be used to help them.

Demonstrating Improvement in Functional Status
More work is needed to understand the patterns of change and improvement in
functional status among patients in primary care and the extent of their sensitivity to goalsetting and care-planning interventions. In particular, research should explore the variability of
scores and evaluate whether the clustering of responses at the lowest point of the scale
(indicating no problems) occurs in other settings and implementation. Research should also
explore language and ethnicity in order to consider whether the finding of a relationship
between Hispanic ethnicity and decreased functioning is borne out in larger, more robust
studies.

Involving Patients in PROM-Based Research
Involving patient advocates and patients with lived experiences to help develop
strategies for engaging patients contributed to evaluation of methods and insights into
interpretation of results. When engaging patients as advisers, issues related to governance,
communication, and participation must be considered. Future research should continue to use
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and refine methods for involving patients, families, and other stakeholders in PROM-based
research.
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CONCLUSIONS
Collecting and using PROM data for goal setting with diabetes patients has value for
care teams and patients—who provided examples of how data influenced their care—but is
challenging to implement. The use of the PROMIS-29 in routine clinical care identified areas of
functional limitations among people with diabetes, particularly in pain interference and physical
functioning, but significant challenges remain to incorporating data collection, reviewing
results, and goal setting into existing clinical workflows.
Implementation of PROMS into the clinical workflow must consider many factors: the
needs of target populations regarding race/ethnicity, language, and literacy; how to design and
support care teams and patients; better methods for collecting PROMs, particularly in diverse
populations; human-factor issues in interpreting and using PROMs; and the patterns of change
in PROMs, over time and in relation to goal-setting interventions.
In addition, clinicians and care organizations must balance the negative impact of
introducing PROMs into the clinical workflow with the potential positive impact of increasing
communication between patients and clinicians and improving patients’ engagement in their
health. Broader implementation will likely require a clear business model that supports the
investments in time and resources needed for successful implementation.
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APPENDIX
Attachment 7: Key Informant Interview Guide
Physicians and other identified primary care providers (NPs, PAs) and care managers
Thank you for taking the time to meet with me today. As you may know, the National Committee for
Quality Assurance (NCQA) is conducting a research study to explore how patient reported outcome
measures can be used in goal setting and care planning for patients with diabetes.
Research has shown that involving patients in their own care and using Patient Reported Outcome
Measures (PROMs) can improve patient experience with care and outcomes. We are specifically
interested in your views about the value of the PROMIS-29 health questionnaire you have been
using, and your experience with the logistics of using this health questionnaire.
Note: Please hand interviewee a copy of the PROMIS-29 questionnaire. Also ask them to first fill out
the short 3-item questionnaire (last page of this document).
Introduction
1. What is your role at this practice?
2. How long have you been with this practice?
3. How long have you been involved in the process of using this new health questionnaire? Have
a lot of your patients with diabetes completed this questionnaire or just a few patients?
4. At your site, how does the process for having patients complete the questionnaire and have a
discussion about it work?
5. For interviewees who work with patient on BOTH asking patients to take questionnaire and
have a discussion: How much extra time did it take to have the patients complete the PROMIS
questionnaire and have a discussion about it compared to your average visit with a diabetic
patient? Did it feel like it took too long or was it just about right?
6. For interviewees who only have the discussion about the questionnaire: How much extra time
did it take to discuss the PROMIS questionnaire with your patients compared to your average
visit with a diabetic patient? Did it feel like it took too long or was it just about right?
7. Was the completed health questionnaire always available for you when you started your
discussion about it with the patient the first time they completed it?
PROMPT 1: Where in the record was the information?
PROMPT 2: If not, were you able to track it down for the visit?
8. What about when they completed the second health questionnaire? Was the completed
questionnaire always available then?
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Process of using PROM
Ease of Discussion
9. Would you please tell me what it was like to talk about the different topics on the PROMIS
health questionnaire with your patients?
10. How comfortable were you talking about the different topics with patients?
11. How comfortable did you think patients were talking with you about these topics?
12. How did you try to make patients feel more comfortable talking about these topics?
Usefulness of PROM for Care Planning
13. The PROMIS health questionnaire asks about physical function, social function, sleep, pain,
fatigue and mental health. Which of these domains on the PROMIS health questionnaire are
most relevant to the patients you treat with diabetes? Why?
14. Did discussing this questionnaire help with assisting the patients in setting goals? Why or why
not?
15. Did patients reference any of the individual PROMIS questions when setting goals? How
feasible do you think it would be to ask patients to set specific targeted answer choices to the
PROMIS questions as their goals?
16. When you began using the PROMIS health questionnaire with patients, how did you think this
would affect patient care?
17. How has the PROMIS health questionnaire influenced the discussion you had with patients or
changed patient care? Has the process of setting goals helped patients? If yes, how has it
helped?
[PROMPT IF NECESSARY] For example, we heard from some clinicians that the
questionnaire identified something they didn’t know about the patient or made it easier
to address a problem.
18. We would like to find ways to improve disparities in diabetes care. Did you notice any
differences in patients’ willingness to participate in the discussion about the topic areas/goals
or the kind of conversations you had with patients of different races and ethnicity? Did you
notice any differences among patients with lower health literacy?
Wrap up questions
19. What changes would you recommend to the process of using the PROMIS health
questionnaire to make it easier for you to use or more valuable for you in developing a care
plan for your patients?

NCQA
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We also have a few demographic questions.
20. What is your gender?
q Male
q Female
q I prefer not to answer
21. Are you of Hispanic or Latino background?
q Yes, Hispanic or Latino
q No, Not Hispanic or Latino
q I prefer not to answer
q
q
q
q
q
q
q

22. What race(s) do you consider yourself to be? Please select all that apply.
White
Black or African-American
Asian
Native Hawaiian or other Pacific Islander
American Indian or Alaska Native
Other (please print):
I prefer not to answer
23. What type of educational degree(s) do you have?

Thank you so much for your time today.

NCQA
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Using the PROMIS-29 Health Questionnaire
Thinking about all of the patients with whom you discussed the PROMIS-29, how helpful
would you rate it in terms of the following?

a. Identifying problems in patient health or functioning.
¨
1

¨
2

¨
3

¨
4

¨
5

Not at all
Helpful

A little helpful

Somewhat
helpful

Quite helpful

Very helpful

b. Helping patients identify goals.
¨
1

¨
2

¨
3

¨
4

¨
5

Not at all
helpful

A little helpful

Somewhat
helpful

Quite helpful

Very helpful

c. Tracking patient progress toward goals.

NCQA

¨
1

¨
2

¨
3

¨
4

¨
5

Not at all
helpful

A little helpful

Somewhat
helpful

Quite helpful

Very helpful
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Attachment 5: Patient Interview Guide - Evaluation
Introduction
You recently filled out a health questionnaire at two different times and had a discussion with
[care provider’s name] about the questionnaire and your overall health. We would like to learn
about your experiences with this new process that we have started at this clinic. Your feedback
will help us to make any changes in this process so that we can make life better for future
patients. Please know that your responses will be kept confidential and will not be shared with
any of the doctors or staff at your practice or anyone else not on the research team. Your
responses will also not be linked with your name.
Patient’s Health Experience
1. How long have you been a patient at this practice?
2. How long have you had diabetes?
3. What are the biggest challenges you have in managing your diabetes and your overall
health ?
4. How do you prefer to make decisions about your healthcare?
[Ask patient to view worksheet on last page with visuals (and read answer choices as
necessary).]
Process of using PROM
At your recent (or today’s) visit to the clinic, you completed this health questionnaire. [Refer
them to their last completed questionnaire given at time of consent].
5. Would you please tell me what it was like to fill out this questionnaire?
6. The health questionnaire asked about many different areas of your life. Before this practice
started having you fill out this type of health questionnaire, had you talked about these areas
of your life with [care provider’s name] before? Could you describe those conversations?
7. Would you please tell me what it was like to discuss these areas with [care provider’s
name]?
8. How comfortable were you discussing these areas with [care provider’s name]?
9. Did you feel that [care provider’s name] was comfortable talking with you about it?
what made you think that?

If not,

Usefulness of PROM for Care Planning
10. Which of the topics on the questionnaire were most relevant to you? [Refer to patient’s
questionnaire]
11. Did you talk with [care provider’s name] about how this questionnaire related to your
personal health goals? What did you talk about?
1

12. What was it like to talk with [care provider’s name] about making goals and your progress in
working on them?
PROMPT: Was it helpful to talk about making goals?
13. How do you think this new process of using the health questionnaire has changed the type
of care you receive from [care provider’s name]?

Wrap up
14. How do you think the health questionnaire might or might not help other people who are
trying to manage their diabetes? Can you think of anything that could be added or done
differently during the process to make it more useful for patients?
Demographics
(Ask patient about whichever questions are NOT available in the EHR.)
15. What is the highest level of education you have completed?
q
q
q
q
q
q
q
q
q

8th grade or less
Some high school but did not graduate
High school graduate or GED
Some college
College graduate
Graduate or professional degree
Technical of vocational degree
Other (please print):
I prefer not to answer

16. What is your employment status?
q Employed, full-time
q Employed, part-time
q Unemployed
q Retired
q Student
q On disability
q Other (please print):
q Decline to answer
17. What is your age?

years

q I prefer not to answer
18. What is your gender?
q Male
q Female
q I prefer not to answer
2

19. Are you of Hispanic or Latino background?
q Yes, Hispanic or Latino
q No, Not Hispanic or Latino
q I prefer not to answer
20. What race(s) do you consider yourself to be? Please select all that apply.
q White
q Black or African-American
q Asian
q Native Hawaiian or other Pacific Islander
q American Indian or Alaska Native
q Other (please print):
q I prefer not to answer
21. What is your current marital status?
q Single, never married
q Married or living with partner in a committed relationship
q Divorced
q Separated
q Widowed
q I prefer not to answer

Thank you very much for your time and sharing your experiences with us
today.

Please choose the option that best describes your preference.
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