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Introduction

This pilot program instructed staff to physically distribute and explain the significance of
patient-reported outcomes (PROs) to orthopaedic trauma patients during an in-person
postoperative office visit. The goal was to assess the impact of in-person intervention on
immediate and downstream PRO capture rates, as compared to a demographically similar
cohort one year later who experienced no intervention. Furthermore, it was explored
whether patient demographics such as age, sex, race, and ethnicity were associated with
PRO completion rates.

Materials and Methods

This was a retrospective cohort study that reviewed patients > 18 years old who
underwent orthopaedic trauma surgery at a Level I Trauma Center in the midwestern
United States. These patients had PROs that were incomplete at the time of their
in-person visit at the hospital’s specialty clinic. Patients were enrolled in the
questionnaire module related to their surgery. After being enrolled into the hospital’s
internal PRO program, a third-party vendor sent general health and anatomy-specific
questionnaires over text and/or email at various postoperative time points. There were
two study periods, an intervention and a control, that were equal in length and
seasonally similar. Analysis consisted of descriptive statistics and longitudinal logistic
regression models.

Results

The 67-day matched periods were compared between intervention and control groups.
The intervention group showed a significant increase in PRO completion rates (51.2%
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versus 45.0%, absolute risk difference 6.2%, 95% CI: 0.7% to 11.7%) compared to the
control. Multivariable logistic regression showed a twofold increase in odds of PRO
completion (OR: 2.04, 95% CI: 1.42-2.93) for patients who experienced in-person
collection. However, the increased completion rate did not persist beyond the

intervention period.

Discussion

In-person distribution by dedicated staff significantly improved PRO completion rate by
orthopaedic trauma patients, as compared to a control group, although the effect was not
sustained into the post-intervention period. Long-term improvement in capture rate may
require better engagement strategies and integration into the clinical workflow.

INTRODUCTION

Patient-reported outcomes (PROs) are essential tools used
to assess the progression of patients’ clinical recovery,
functional status, and well-being (MOTION Group 2018;
Jayakumar et al. 2023). Despite this promising value, PRO
completion rates remain suboptimal, undermining their
impact in clinical practice. Many hospital systems currently
utilize electronic platforms via electronic medical records
or service companies that send automatic questionnaires
to patients via email or text messages (Bennett, Jensen,
and Basch 2012; Coons et al. 2015; Lizzio, Dekhne, and
Makhni 2019). Compared to the traditional in-person col-
lection method, the automated electronic platform offers
several advantages including its ease of set-up, automatic
collection, and streamlined data output (Nguyen et al.
2022). However, it is unclear if these advantages translate
to a meaningful response rate. Barriers to improved com-
pletion rates include limited staff engagement and lack of
patient incentives (Schamber et al. 2013; Tokish et al. 2017;
Gayet-Ageron et al. 2011; Lin et al. 2023). Many patients
who receive automatic messages may lack incentives to
complete the questionnaires when they do not know how
PROs add to their overall care.

We have designed a pilot study to evaluate the im-
pact of in-person staff engagement on PRO completion
rates in addition to the automatic PRO electronic col-
lection system. The hypothesis is that in-person en-
gagement is associated with an increase in PRO capture
rate and that the effect persists after the intervention is
discontinued. If confirmed, the findings from this pilot
study will provide the foundation for requesting dedi-
cated in-clinic support staff to assist with PRO educa-
tion ensuring sustained response rates and more mean-
ingful data for the PRO program.

MATERIALS AND METHODS

STUDY DESIGN

Institutional Review Board approval was obtained before
the study was executed. Patients aged 18 years or older who
underwent surgical intervention for orthopaedic trauma
were enrolled in a patient-reported outcome (PRO) ques-
tionnaire module. A third-party vendor (CODE Technology,
Minneapolis, Minnesota) sent general health and anatomy-
specific questionnaires over text and/or email, depending

on patient preference, postoperatively at 6-week, 3-month,
6-month, 1-year, and annually thereafter. Every time a
questionnaire was sent, patients had the option to unenroll
if they no longer wished to receive communication about
PROs. If a patient unenrolled, they were no longer con-
sidered in subsequent time points. Additional phone calls
were placed on a weekly basis by vendor representatives to
patients who did not complete the questionnaires. All eli-
gible patients in the PRO program were considered for
the study.

The two study periods were chosen because they
were equal in length, seasonally similar, and staff vol-
unteers were available to assist during regular clinic
hours during the pilot study phase. The first study pe-
riod, which included in-person intervention took place be-
tween June 14t and August 20th, 2021. Staff offered pa-
tients in-person education on the value of completing PROs
during a postoperative office visit with an orthopaedic clin-
ician. Upon entering the patient’s room, staff provided the
patient with a printed informational poster about PROs.
Staff then introduced themselves and gave a brief overview
of the poster’s content. They discussed the importance of
tracking and using the results from PROs to monitor pa-
tients’ progress during their recovery. Afterwards, the pa-
tient was invited to complete their available questionnaires
on-site using an iPad. If the patient agreed, staff handed
the device with the questionnaires pre-loaded and in-
structed the patient to proceed through the questions in-
dependently. At the end of the questionnaires, patients had
the chance to leave comments for their orthopaedic clini-
cians. Staff remained present to address any queries or con-
cerns about the PROs. In cases where patients expressed
difficulty with self-administration, accommodations were
made. This included offering to read the questions aloud or
allowing a proxy to answer the questions on the patient’s
behalf, ensuring that all patients had the opportunity to
participate regardless of personal limitations. The second
study period was designed as a control, where patients did
not receive in-person intervention took place between June
14th and August 20th, 2022.

STATISTICAL ANALYSIS

Baseline patient demographic and procedural characteris-
tics were summarized using descriptive statistics. Inferen-
tial comparisons between the intervention and post-inter-
vention periods were conducted using Chi-square for
categorical variables, and t-tests or Wilcoxon rank-sum
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tests for continuous variables, as appropriate. The primary
outcome was the PRO capture rate of the two cohorts. The
overall proportion of PROs completed during the interven-
tion period was calculated along with 95% confidence inter-
val. This was compared to the proportion in the post-inter-
vention period. Additionally, the impact of the intervention
on PRO capture rates from patients who were eligible to
receive the intervention (i.e. attended an in-person office
visit and had a pending and incomplete request for PRO
completion at the time of visit) in both time periods using
a longitudinal logistic regression model was assessed. This
model accounted for the repeated measures across the 4
time points (6-week, 3-month, 6-month, 1-year) and the
correlation of measurements within patients by including a
random intercept for patients nested within surgeon. This
model included a fixed effect for PRO measurement time
(6-week, 3-month, 6-month and 1-year), cohort (interven-
tion versus control), and time-group interaction. The
model also adjusted for relevant patient-level covariates,
including age, sex, race/ethnicity, and questionnaire mod-
ule, to control for potential confounding factors that could
influence the relationship between the intervention and
PRO capture rates.

To evaluate the secondary aim of whether the in-person
intervention had a lasting effect on the patients who re-
ceived it, analysis was focused on patients who had an in-
person office visit during the intervention period and did
not complete their PROs prior to that appointment. The
capture rate was assessed before, during, and after sub-
sequent time points following the intervention. Since pa-
tients received the intervention at different time points,
the number of subsequent time points observed could have
varied between patients. A logistic regression model was
used to analyze PRO capture rates across the available time
points for each patient, adjusting for the varying timing of
the intervention in relation to their in-person office visit
(before, during, and after) and accounting for relevant co-
variates, such as age, sex, race/ethnicity, and questionnaire
module. The model also included a random intercept for
patients nested within surgeon to account for the correla-
tion of repeated measures. The model was stratified by co-
hort and then odds ratios were graphed for each interven-
tion timeframe. All analyses and results were performed in
SAS 9.4. Significance level set at P < 0.05.

RESULTS

There were 571 patients eligible for the study with 322 pa-
tients in the Intervention group and 249 patients in the
Control group. The two groups had similar demographics
and usage of an interpreter (Table 1). The most common
questionnaire module was ankle fracture which com-
prised of 19.3% of all enrolled patients. There was a dif-
ference in distribution of the fracture modules among
the two groups (P = 0.0003).

In the primary unadjusted analysis, there was a 6.2%
higher completion rate for PROs when the in-person in-
tervention was applied (95% CI: 0.7-11.7%) (Table 2). Even
after adjusting for demographic factors, the Intervention

group still had higher odds of PRO completion by a factor of
2.04 than the Control group (95% CI: 1.42-2.93) (Figure 1).
The odds of completion for the PRO timepoints did not
have a statistically significant difference when com-
pared to completion at 6 weeks and adjusting for all
other factors in the model. Additionally, patients identi-
fying as persons of color had much lower odds of PRO com-
pletion, even after adjusting for clinical and demographic
variables (OR: 0.50, 95% CI: 0.33-0.76), while other factors
such as age or sex did not have significant effects on PRO
capture rates.

Longitudinal mixed-effects logistic regression showed a
significant interaction between cohort and time in relation
to in-person office visit (P < 0.0001, Figure 2). Specifically,
the higher capture rate for the Intervention group was only
present during the office visit intervention, and not sta-
tistically significant before or after the visits. This inter-
action demonstrated that patients were motivated to com-
plete their PROs at the time of the intervention, but the
effect did not last to future assessments.

DISCUSSION

In-person collection successfully increased PRO comple-
tion rates during the intervention period. The twofold im-
provement in adjusted odds of completion supported the
effectiveness of having someone physically present and
providing the questionnaires to the patient and encourag-
ing participation. Similarly, a comparative study found dou-
bling of completion rate (51.3% versus 20.7%) at 2 weeks
postoperatively with in-person collection staff (Tucker et
al. 2023). This finding reinforced the value of human inter-
action in adjunct to the automatic electronic PRO collec-
tion platform.

Moreover, this study found that the benefit seen during
the interaction was not sustained at later visits, suggesting
that ongoing engagement may be required for long-term
impact. These findings emphasized the importance of de-
signing sustainable strategies for PRO collection, partic-
ularly in orthopaedic trauma care. Integrating PROs into
electronic medical records (EMRs) could improve long-term
capture rates, as clinicians discuss results with patients
and give personalized support based on patients’ answers.
This is especially useful for addressing comments that pa-
tients leave on their completed PROs about their recovery
progress. Armed with the knowledge that these question-
naires are impacting their healthcare, patients may be more
likely to persist in completing future PROs, and healthcare
executives may be more inclined to support the integration
of PROs into EMRs (Al Sayah et al. 2025; Biber et al. 2018).
The pilot study findings support dedicated in-clinic
staff effort in the PRO program for sustained response
rates and more meaningful data.

As of 2025, the Centers for Medicare & Medicaid Ser-
vices (CMS) require that hospitals collect and report
PROs for certain elective operations for reimbursement
purposes (Centers for Medicare & Medicaid Services,
n.d.). Our results provide timely insight into hospitals
preparing to meet these new regulatory standards. In
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Table 1. Demographics and patient-reported outcome module completion rates.

Intervention (N=688) Control (N=589) Total (N=1277) P-value
Age 0.1004
Mean (SD) 51.19(18.67) 52.94(19.24) 52.00(18.95)
Sex 0.0674
Female 342 (49.7%) 323(54.8%) 665 (52.1%)
Male 346 (50.3%) 266 (45.2%) 612 (47.9%)
Body Mass Index 0.7568
N 686 586 1272
Mean (SD) 29.2(6.9) 29.3(7.0) 29.3(6.9)
Range 17.0-61.0 13.7-77.4 13.7-77.4
Interpreter 0.7771
No 660 (95.9%) 564 (95.8%) 1224 (95.9%)
Yes 27 (3.9%) 25(4.2%) 52(4.1%)
Race and Ethnicity 0.2280
White and non-Hispanic 503(73.1%) 448 (76.1%) 951 (74.5%)
Person of Color 185 (26.9%) 141 (23.9%) 326(25.5%)
Questionnaire Module 0.0003
Ankle 127 (18.5%) 120 (20.4%) 247 (19.3%)
Arm 39(5.7%) 29 (4.9%) 68 (5.3%)
Chest Wall 23(3.3%) 8(1.4%) 31(2.4%)
Elbow 89(12.9%) 57(9.7%) 146 (11.4%)
Foot 39(5.7%) 15(2.5%) 54 (4.2%)
Hardware Removal 30 (4.4%) 30(5.1%) 60 (4.7%)
Hip 117 (17.0%) 82(13.9%) 199 (15.6%)
Knee 72(10.5%) 74(12.6%) 146 (11.4%)
Lower Extremity 90(13.1%) 82(13.9%) 172 (13.5%)
Pelvis 27 (3.9%) 33(5.6%) 60 (4.7%)
Wrist 35(5.1%) 59(10.0%) 94 (7.4%)

Students’ t-tests, Chi-square, Wilcoxon-Mann Whitney, and Fishers Exact as appropriate. Significance level set at P < 0.05. Bold indicates significance. PROs = Patient-Reported Out-

comes.

Table 2. Unadjusted primary analysis of intervention and control groups for patient-reported outcome

completion rate.

Percentage (%) of PROs Completed

95% Cl (Lower, Upper %)

Intervention Group (N=688)
Control Group (N=589)

51.2
45.0

(47.4,54.9)
(41.0,49.0)

PROs = Patient-Reported Outcomes. CI = Confidence Interval.

addition to promoting high quality patient care, im-
plementation of a structured staff for PRO collection
may also help organizations avoid the reimbursement
penalties associated with underachieving PRO capture
thresholds.

While the findings of this study contribute to the un-
derstanding of PRO completion rates, it is not without cer-
tain limitations. First, it was conducted at a single academic
center, limiting the generalizability of the findings. Future
studies can include different practice settings (e.g. aca-
demic versus community hospitals, urban versus rural)
to elucidate ways to improve capture rate between dif-

ferent patient populations in varied geographic areas.
Second, financial constraint only allowed this pilot study a
short period of intervention time, which limited our ability
to monitor long-term trends in collection rates. Nonethe-
less, these findings were statistically significant despite the
shorter study period. The findings in the pilot study will
provide the foundation for requesting dedicated in-
clinic support staff to assist with PRO education ensur-
ing sustained response rates and more meaningful data
for the PRO program. Future larger-scale studies could
evaluate cost of resources (e.g. iPads, additional staff)
and/or track the time that staff spend on providing pa-
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Figure 1. Multivariate logistic regression analysis, resulting in odds ratios for key covariates, after being adjusted

for possible confounding variables.
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Figure 2. Odds of patient-reported outcome completion stratified by Intervention and Control and time (Before,

During, After) in relation to in-person office visit.

tients with PROs to better determine the time and ef-
fort needed to implement this intervention.

Another limitation of the study was that there was a
significant difference in questionnaire module distribu-
tion. We examined several factors, including question-
naire module, in the model examining response rate to

Journal of Orthopaedic Experience & Innovation

control for potential confounding factors that could in-
fluence the relationship between the intervention and
PRO capture rates. In addition, patients received the
intervention at different postoperative timepoints
(6-week, 3-month, 6-month, or 1-year), making it dif-
ficult to isolate the intervention effect. From a clinical
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standpoint, the 3-month mark is the most important
timepoint for fracture healing, hence clinical resources
may be devoted to target the most clinical important
follow-up timepoints.

The observed lower completion rates among patients
of color demonstrated disparity in trauma care. A dif-
ference in response rates based on demographics can
misrepresent PRO results. Prior studies have demon-
strated that sociodemographic factors are associated
with lower PRO completion (Horn et al. 2021; Hutch-
ings et al. 2024a; Bernstein et al. 2022; Hutchings et
al. 2024b). While there are other changes needed for
healthcare equity, the language barrier can be im-
proved by having in person medical interpreters in-
stead of the language phone line alone to assist with
patient clinic visit and PRO education (Grant et al.
2020; Slade et al. 2021). Due to the limited funding of
the pilot study, focusing on the impact of implementing
in-person medical interpreters could be a direction of a
future study.

CONCLUSION

In-person education by dedicated staff significantly en-
hanced PRO completion rates when used alongside an
electronic collection system in orthopaedic trauma pa-
tients. However, the effect was not sustained into the post-
intervention period. Long-term improvement in capture
rates may require more engagement strategies and inte-
gration into the clinical workflow. Future directions may
include allocating funding for dedicated support staff and
collaborating with treating physicians. These strategies will
be essential given that hospital systems are increasingly
linking quality metrics and reimbursement to PRO collec-
tion rates. These efforts may enhance patient care in or-
thopaedics while also meeting institutional and payer re-
quirements.
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