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Abstract
Background The generalizability of data derived from
patient-reported outcome measures (PROMs) depends
largely on the proportion of the relevant population that
completes PROM surveys. However, PROM survey
responses remain low, despite efforts to increase partici-
pation. Social incentives, such as the offer to make a
charitable donation on behalf of the survey respondent,
have generally not been effective where online surveys are

concerned, but this has not been extensively tested in
medicine.
Questions/purposes (1) Do personalized social incen-
tives increase response rates or response completeness
for postoperative PROM surveys in an orthopaedic
population? (2) Are there demographic factors associ-
ated with response and nonresponse to postoperative
PROM surveys? (3) Are some demographic factors
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associated with increased response to social incentive
offers?
Methods Participants were selected from an institutional
orthopaedics database. Patients were older than 18 years,
had an email address on file, and had undergone one of the
following procedures 1 to 2 years ago: Achilles tendon
repair, ACL reconstruction, meniscectomy, hip arthros-
copy, TKA, or THA. Of 4685 eligible patients, 3000 (64%)
were randomly selected for inclusion in the study. Partic-
ipants were randomized to one of four groups: (1) control:
no incentive (n = 750); (2) patient donation: offer of a USD
5 donation to provide medical supplies to a pediatric or-
thopaedic patient (n = 751); (3) research donation: offer
of a USD 5 donation to a procedure-specific research
program (n = 749); or (4) explanation: explanation that
response supports quality improvement (n = 750). The four
groups did not differ regarding patient age, gender, race,
procedure type, or time since procedure. All patients were
sent an email invitation with the same PROM survey link.
The proportion of patients who responded (defined here as
the response rate) was measured at 4 weeks and compared
between intervention groups. We used a logistic regression
analysis to identify demographic factors associated with
response while controlling for confounding variables and
performed subgroup analyses to determine any de-
mographic factors associated with increased response to
social incentives.
Results There was no difference in the overall response
rate (research donation: 49% [353 of 725], patient dona-
tion: 45% [333 of 734], control: 45% [322 of 723], ex-
planation: 44% [314 of 719]; p = 0.239) or response
completeness (research donation: 89% [315 of 353], pa-
tient donation: 90% [301 of 333], control: 89% [287 of
322], explanation: 87% [274 of 314]; p = 0.647) between
the four groups. Women (odds ratio [OR], 1.175; p =
0.042), older patients (< 58 years: OR, 1.016 per 1-year
increase; p = 0.001; 58-64 years: OR, 1.023 per 1-year
increase; p < 0.001; > 64 years: OR, 1.021 per 1-year in-
crease; p < 0.001), and white patients (OR 2.034 compared
with black patients, p < 0.001) were slightly more likely to
respond, after controlling for potential confounding vari-
ables such as gender, age, race, and procedure type. In
subgroup analyses, men (research donation: 49% [155 of
316], patient donation: 45% [146 of 328], control: 40%
[130 of 325], explanation: 39% [127 of 325]; p = 0.041)
and patients younger than 58 years (research donation:
40% [140 of 351], control: 35% [130 of 371], patient do-
nation: 32% [113 of 357], explanation: 27% [93 of 340];
p = 0.004) were slightly more likely to respond to the
research donation than those with other interventions were.
Conclusions Despite small effects in specific subgroups,
personalized social incentives did not increase the overall
response to postoperative orthopaedic surveys. Novel and
targeted strategies will be necessary to reach response

thresholds that enable healthcare stakeholders to use
PROMs effectively.
Level of Evidence Level I, therapeutic study.

Introduction

The capacity to improve quality in the healthcare system
hinges on the ability to consistently measure health out-
comes. Patient-reported outcome measures (PROMs) have
become a central component of the quality improvement
process because they reflect the ultimate goal of the
healthcare system: improving patients’ sense of health and
well-being [22]. As such, they are an important tool for
providing more patient-centered care, evaluating and im-
proving current practices, and measuring quality as a part
of alternative payment models [9]. However, a limiting
factor in the implementation and use of PROMs in research
and clinical practice is inadequate followup; the response to
PROM surveys regularly falls below 50% [14, 26]. This is
important because < 5% loss of patient followup can lead to
bias, with 20% loss posing serious threats to the validity of
obtained data [20, 29, 33]. Furthermore, advanced alter-
native payment models that incentivize submission of
PROM data, such as the Comprehensive Care for Joint
Replacement program, are beginning to require PROM
submission rates > 80% to fulfill data collection criteria [5].
A high survey response is therefore important to properly
interpret PROMs and apply collected data to improve the
organization and delivery of health care.

Maintaining adequate followup is particularly difficult
among orthopaedic patients, whose interaction with the
healthcare system is often episodic, and who may not al-
ways need ongoing care [24]. For orthopaedic surgeons,
absence of followup for certain subsets of patients can re-
sult in unreliable outcome data. For example, patients who
are dissatisfied with their surgery may be less likely to
adhere to followup protocols, creating an unwarranted
perception of success [19]. Furthermore, more consistent
tracking of patient outcomes could allow for earlier iden-
tification of complications and improved patient safety [1,
2]. Electronic followup particularly presents an opportu-
nity to enhance patient communication while also reducing
costs [13].

Healthcare payers are increasingly using incentives in
orthopaedics to influence provider and patient behavior in
ways that may improve care value [21]. Monetary incen-
tives have demonstrated promise in promoting physical
activity after TKA and encouraging weight loss in patients
who are obese [8, 23]. To increase survey response, various
incentive strategies have been used in health care and other
fields. These strategies include monetary offers, non-
monetary offers such as small gifts, and lottery-based
incentives such as entry into a prize draw [4, 7]. To our
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knowledge, monetary incentives are the only method that
have shown efficacy, but minor improvements in response
come with relatively large increases in costs [3, 10, 17, 18].
Social incentives, in which a charitable donation is made in
return for questionnaire completion, offer a potentially
more cost-effective strategy to increase response rates.
These incentives work by reinforcing an individual’s sense
of positive self-identity, and compared with standard
monetary incentives, they hold the additional advantage of
contributing to social utility [15]. The only study to ex-
amine social incentives attempted to increase the response
of patients with alcoholism to an online survey by
offering a generalized donation to a national cancer re-
search organization [18]. This strategy was not effective;
however, the donation lacked relevance to the surveyed
population. We wished to determine whether more per-
sonalized social incentives would increase the probability
of survey response. Making the donation recipient as re-
latable to the patient as possible, either by making the
donation to an individual person or to a research program
focused on the patient’s condition, might create stronger
altruistic appeal and increase the probability of response.

In this study, we attempted to answer the following
questions: (1) Do personalized social incentives increase
response rates or response completeness for postoperative
PROM surveys in an orthopaedic population? (2) Are there
demographic factors associated with response and non-
response to postoperative PROM surveys? (3) Are some
demographic factors associated with increased response to
social incentive offers?

Patients and Methods

This was a prospective, randomized controlled trial per-
formed at a single academic medical center from March
2018 through April 2018. Appropriate institutional review
board exemption was obtained before the study began.

Participants were selected from an institutional ortho-
paedic outcomes database. We included patients older than
18 years who underwent orthopaedic surgery 1 to 2 years
earlier. Included procedures were Achilles tendon repair;
ACL reconstruction; meniscectomy; primary TKA; pri-
mary THA; and hip arthroscopy with labral repair, femo-
roplasty, or acetabuloplasty. Because THA and TKA
comprised the largest volume of procedures, they were
each classified separately for analysis. All other procedures
were grouped together and classified as “sports medicine.”

A total of 4864 patients met the initial inclusion criteria.
Of these, 179 (4%) were excluded because they did not
have an email address on file, leaving a total of 4685 eli-
gible participants. A random sample of 3000 (64%)
patients were selected from this group for inclusion in the
study. Of these, 99 (4%) email messages were

undeliverable, and these patients were excluded from the
analysis (Fig. 1). The proportion of undeliverable emails
did not differ between groups (control: 4% [27 of 750],
patient donation: 2% [17 of 751], research donation: 3%
[24 of 749], explanation: 4% [31 of 750]; p = 0.222).

A list of study participants was given to the study stat-
istician for randomization into one of four experimental
groups. The patients were randomized using a computer-
generated blocked randomization scheme stratified by the
six procedure types. A block size of eight was used to
ensure adequate coverage within each stratum. Patients
were assigned to one of four experimental groups: (1)
control group: patients received an invitation to complete
the survey (n = 750); (2) patient donation: patients received
an invitation to complete the survey with an offer of a USD
5 donation to provide necessary medical supplies to a pe-
diatric orthopaedic patient in financial need (n = 751); (3)
research donation: patients received an invitation to com-
plete the survey with an offer of a USD 5 donation to a
procedure-specific research program at the institution
where the procedure was performed (n = 749); for example,
patients who had undergone ACL reconstruction were
offered a donation to a research project investigating the
effects of ACL injury on cartilage health; and (4) expla-
nation: patients received an invitation to complete the
survey with a detailed explanation of how survey response
supports efforts to improve care quality (n = 750). Indi-
viduals were blinded to their participation in this study and
were unaware that patients in the other experimental groups
received different email messages. Patients were not in-
formed of any incentive offers before receiving the in-
vitation to complete the survey. All patients were analyzed
in the group to which they were assigned.

Most patients were women (55%, 1607 of 2901) and
white (80%, 2269 of 2901). Race was self-reported and
included white, black, Asian, American Indian or Alaskan
Native, and Native Hawaiian or other Pacific Islander.
Because white and black constituted the largest numbers of
patients, they were each classified separately for analysis.
All other races were grouped together and classified as
“other,” and patients reporting two or more races were
classified as “two or more races.” Data on race were not
reported for 54 of the 2901 (2%) patients analyzed. The
proportion of missing race data did not differ between
groups (control: 2% [14 of 723], patient donation: 2% [16
of 734], research donation: 2% [13 of 725], explanation:
2% [11 of 719]; p = 0.830). The median age was 58 years
(range, 18-92 years), and the median time from the pro-
cedure to email invitation was 17 months (range,
12-24 months). No differences were observed among ex-
perimental groups in patient demographics or procedure
characteristics (Table 1).

All patients received an email invitation with the same
PROM survey link. Reminders containing the same text as
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in the original email were sent to nonrespondents at 1 and
2 weeks. Data collection ended 4 weeks after the initial
email. The overall response rate of the 2901 analyzed
patients was 46%. Donations were made to an institutional
fund that provides necessary medical equipment to pedi-
atric orthopaedic patients or to the appropriate research
program based on the number of complete responses in
each respective group.

Incentive offers were formulated with input from or-
thopaedic surgeons and behavioral neuroscientists. The
patient donation was designed to appeal to aiding another
individual patient, the research donation was designed to
make donor recipients relevant to the participant, and the
explanation group was included to provide a nonmonetary
social incentive control (see Appendix, Supplemental
Digital Content 1, http://links.lww.com/CORR/A176).
Final incentive offers, email wording, and incentive
magnitude were informed and validated through a series
of 10 qualitative interviews with individual patients in

outpatient orthopaedic clinics. Patients who were
interviewed were not included in the study.

PROM data are used for research and quality im-
provement initiatives at our institution, and the timing and
frequency of survey distribution is evolving. Our collection
strategy includes completion of the Patient-Reported Out-
comes Measurement Information System 61 at the first
new-patient visit and at subsequent 3-month intervals, re-
gardless of whether the patient undergoes surgery. Surveys
for this study were created through Research Electronic
Data Capture (REDCap, Version 8.1.4) [12]. Research
Electronic Data Capture is a secure, web-based application
designed to support data collection and storage for research
studies. Surveys included questions on patient de-
mographics as well as Patient-Reported Outcomes Mea-
surement Information System computer adaptive tests
assessing physical function, pain interference, pain in-
tensity, and depression. For this study, patient information
was deidentified and not associated with questionnaire

Fig. 1 This Consolidated Standards of Reporting Trials flow diagram depicts the recruitment and flow of patients in the study.
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results. The survey took approximately 5 to 10 minutes to
complete.

The primary outcome was the proportion of patients
who responded (defined here as the response rate) at
4 weeks. The overall response rate included partial and
complete survey responses. Secondary outcomes included
the proportion of complete responses among respondents
as well as demographic factors–including age, gender, and
race–associated with response and nonresponse. We also
performed subgroup analyses to determine any de-
mographic factors associated with increased response to
social incentives.

Statistical Analysis

The historical survey response rate for the institutional
database used in this study was 29%. We considered a 9%
or greater difference in response to be clinically meaning-
ful. Sample size calculation was performed before the
study began. Assuming a baseline response rate of 29%, we
calculated that at least 661 patients per group would be
required to detect a 9% difference in the response rate, with
80% power at an a level of 0.05. To account for anticipated
undeliverable emails, group sizes of 750 patients were
used, giving an overall sample size of 3000 patients. To
compare patient and procedure characteristics between

groups, we used the chi-square test for categorical variables
and expressed counts and percentages. Because continuous
data were nonparametric, we measured differences using
the Wilcoxon rank-sum test and reported medians
(25th–75th percentiles). Outcomes assessors were not
blinded, but statistical analyses were prespecified before
study initiation.

To answer the first research question, if social incentives
affect the survey response or response completeness, we
analyzed the proportion of respondents and complete
responses in each experimental group. Data were analyzed
with a chi-square test. The scope of these analyses was
descriptive, and there was no a correction for multiple
testing. To answer the second research question, if there
were demographic factors associated with response and
nonresponse, we used a logistic regression multivariable
analysis for survey response to adjust for baseline con-
founders that were significant in univariable analyses. The
model was fit using the response status as the outcome and
the experimental group as the main predictor. Other
covariates were chosen based on univariate analyses,
using a cutoff p value of 0.10, and consisted of age, gender,
race, and procedure type. The linearity of age with response
status was tested, and we determined that age should be
modeled as a piecewise linear function with cutoffs at 58
and 64 years. To answer the third research question, if any
demographic factors were associated with increased

Table 1. Patient and procedure characteristics by experimental group

Characteristic
Control
(n = 723)

Patient
donation
(n = 734)

Research
donation
(n = 725)

Explanation
(n = 719) p value

Gender 0.931

Women 398 (55%) 406 (55%) 409 (56%) 394 (55%)

Men 325 (45%) 328 (45%) 316 (44%) 325 (45%)

Age (years) 0.654

Median (25th–75th percentiles) 57 (45-67) 58 (42-68) 58 (45-68) 59 (43-68)

Race* 0.253

Not reported 14 16 13 11

Two or more races 10 (1%) 6 (1%) 10 (1%) 3 (0%)

Black 124 (17%) 135 (19%) 104 (15%) 117 (16%)

Other 18 (2%) 18 (2%) 13 (2%) 20 (3%)

White 557 (79%) 559 (78%) 585 (82%) 568 (80%)

Procedure type > 0.999

Sports medicine† 310 (43%) 314 (43%) 307 (42%) 302 (42%)

THA 191 (26%) 196 (27%) 194 (27%) 193 (27%)

TKA 222 (31%) 224 (31%) 224 (31%) 224 (31%)

Time since procedure (months) 0.301

Median (25th–75th percentiles) 17 (15-21) 17 (14-20) 18 (15-21) 18 (15-21)

*Percentages and p value were computed using non-missing values.
†Sports medicine = Achilles tendon repair, ACL reconstruction, meniscectomy, and hip arthroscopy.

1652 Warwick et al. Clinical Orthopaedics and Related Research®

Copyright © 2019 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



response to social incentive offers, we performed subgroup
analyses for variables associated with response in the lo-
gistic regression model. The proportion of respondents in
each experimental group was analyzed with a chi-square
test for each category of age, gender, and race. All tests
were two-sided and considered significant at a p value <
0.05. All statistical analyses were performed using SAS
Version 9.4 (SAS Institute, Cary, NC, USA).

Results

There was no difference in the response rate or response
completeness between experimental groups. The overall
response was similar among all four groups (research do-
nation: 49% [353 of 725], patient donation: 45% [333 of
734], control: 45% [322 of 723], explanation: 44% [314 of
719]; p = 0.239). Furthermore, among respondents, there
was no difference in the proportion of complete responses
between groups (research donation: 89% [315 of 353],
patient donation: 90% [301 of 333], control: 89% [287 of
322], explanation: 87% [274 of 314]; p = 0.647) (Table 2).

After controlling for potential confounding variables
such as age, gender, race, and procedure type, we found
that women, older patients, and white patients were slightly
more likely to respond to the PROM survey than men,
younger patients, and black patients. Women were more
likely than men to respond (odds ratio [OR], 1.175; 95%
CI, 1.006–1.372; p = 0.042). Older patients were also more
likely to respond than younger patients (< 58 years: OR,
1.016 per 1-year increase; 95%CI, 1.007–1.026; p = 0.001;
58-64 years: OR, 1.023 per 1-year increase; 95% CI,
1.015–1.031; p < 0.001; > 64 years: OR, 1.021 per 1-year
increase; 95% CI, 1.014–1.028; p < 0.001). White patients
weremore likely to respond than black patients (OR, 2.034;
95%CI, 1.635–2.531; p < 0.001). No differences were seen
in the other race categories (Table 3).

Men and patients younger than 58 years were more
likely to respond to particular incentives than women and
older patients. Men were more likely to respond to the
research donation than women (research donation: 49%
[155 of 316], patient donation: 45% [146 of 328], control:

40% [130 of 325], explanation: 39% [127 of 325]; p =
0.041). Patients younger than 58 years were also more
likely to respond to the research donation than older
patients (research donation: 40% [140 of 351], control:
35% [130 of 371], patient donation: 32% [113 of 357],
explanation: 27% [93 of 340]; p = 0.004). We found no
such differences in any particular race category (Table 4).

Discussion

The transformation of value-based health care makes the
accurate and efficient measurement of patient outcomes
increasingly important, especially in orthopaedics, where
pain relief and functional improvement are, from the
patient’s perspective, the primary outcomes [9, 27].
However, low responses to PROM surveys create unreli-
able data, and high levels of response are necessary for
evolving pay for performancemodels [5, 20, 33].We found
that personalized social incentives did not produce a dif-
ference in the overall response to PROM surveys in
patients who underwent orthopaedic surgery, but they did
produce small increases in response among certain sub-
groups, specifically men and younger patients. The de-
velopment of novel and targeted strategies to improve
survey responses will be important to effectively imple-
ment PROM data into the healthcare system.

Our study has several limitations. First, although we
were able to confirm that all patients received the email
invitation, we were unable to determine if nonrespondents
in each group actually opened the email. This information
would have been beneficial in identifying barriers to survey
completion and guiding future efforts. Second, this study
was conducted among patients at a single academic center
and did not examine any upper extremity, spine, trauma, or
foot and ankle patients. Thus, our results may not be gen-
eralizable to nonacademic practice settings or different
geographic regions. Further, our results may not apply to
orthopaedic patients outside the examined procedures,
particularly younger patient populations. However, an-
other study examining a cohort of younger patients with
orthopaedic trauma also found that younger men were less

Table 2. PROM survey response rate and response completeness by experimental group

Response rate
Control
(n = 723)

Patient donation
(n = 734)

Research donation
(n = 725)

Explanation
(n = 719) p value

Response 0.239

Yes 322 (45%) 333 (45%) 353 (49%) 314 (44%)

No 401 (55%) 401 (55%) 372 (51%) 405 (56%)

Complete response 0.647

Yes 287 (89%) 301 (90%) 315 (89%) 274 (87%)

No 35 (11%) 32 (10%) 38 (11%) 40 (13%)

Volume 477, Number 7 Social Incentives and Survey Response Rate 1653

Copyright © 2019 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



likely to adhere to followup protocols [24]. Therefore, our
results might be well-applied to patients with orthopaedic
trauma and potentially other orthopaedic populations.
Third, our study focused on operatively treated patients,
and it is unclear whether the results would apply to patients
who did not have surgery. Fourth, we did not examine the
education level or socioeconomic status of the participants,
factors that may have been associated with the response to
social incentives. Finally, the patients in our study had
undergone surgery 1 to 2 years ago and had already re-
ceived requests to complete PROM surveys before this
study, which introduces the possibility of respondent fa-
tigue in our population.

Social Incentives Did Not Increase Survey
Response Rates

Social incentives did not increase the overall response to
our PROM survey. Our results are similar to the results of
other reports stating that social incentives are ineffective in
improving the overall questionnaire response [11, 18, 25].
A previous study showed that an offer of a £5 (approxi-
mately USD 6.50) charity donation to a national cancer

research organization did not affect the response of patients
attempting to reduce alcohol consumption to an online
questionnaire [18]. We expanded these findings to more
personalized social incentives. Furthermore, we found no
difference in response completeness among respondents in
the four groups. This is consistent with the results of reports
stating that monetary incentives and questionnaire length do
not affect the rates of partial response [6, 32]. Moreover,
respondents in all four groups had a complete response rate
of > 85%, suggesting that themain barrier to collecting high-
quality data is response initiation rather than completeness.

There are several explanations for the lack of difference
in the overall response between the incentive and control
groups. There may be an implicit social incentive involved
in completing an outcome survey. Even without an explicit
donation offer or explanation of why response is valuable,
patients may perceive the act of completing the survey as
constructive to the surgeon who performed their procedure
or beneficial to future patients. If so, completion of an
outcome survey itself may reinforce the patient’s sense of
positive self-identity, and including an explanation or do-
nation offer may provide little additional benefit. Indeed,
systematic reviews have identified altruism as a principal
motivator for participation in clinical trials [28, 31].
Therefore, surgeon emphasis on the role and value of the
patient’s response to PROMs during the care process could
be an influential approach to improving response rates.

It is also possible that the incentive value of USD 5 was
too small. However, charitable donation offers of up to
USD 40 have been ineffective in improving response rates
to physician surveys [25]. Moreover, potential improve-
ments in response rates must be carefully weighed against
increases in cost. The timing of the incentive offer may also
be an important factor in a patient’s decision to respond. In
general, response rates to electronic postoperative surveys
decline further from surgery, likely from patient recovery
or respondent fatigue [14]. Perhaps patients who were 1 to
2 years away from surgery were too far removed from their
procedure to feel a robust connection to donation recipi-
ents. Informing patients of social incentive offers in the
perioperative period may prime them for the incentive and
allow for a stronger association to develop over time.

Demographic Factors Associated with Response Rate

Several factors were associated with survey nonresponse.
Men, younger patients, and black patients were all slightly
less likely to respond thanwomen, older patients, andwhite
patients. Several studies with larger effect sizes have
shown similar results. One study found that men, younger
patients, patients who smoke cigarettes, and patients who
consume alcohol are more likely to be lost to followup after
orthopaedic trauma [24]. Similarly, another study found that

Table 3. Association between response status and
experimental group, controlling for potential confounders

Characteristic Odds ratio 95% CI p value

Experimental group 0.298

Explanation 0.919 0.739-1.144

Patient donation 1.018 0.819-1.265

Research donation 1.136 0.914-1.411

Control Reference

Gender 0.042

Women 1.175 1.006-1.372

Men Reference

Age (piecewise linear)

< 58 years 1.016 1.007-1.026 0.001

58 to 64 years 1.023 1.015-1.031 < 0.001

> 64 years 1.021 1.014-1.028 < 0.001

Race < 0.001

Two or more races 0.792 0.310-2.026

Other 1.296 0.744-2.257

White 2.034 1.635-2.531

Black Reference

Procedure type 0.328

THA 1.009 0.826-1.234

Sports medicine* 0.860 0.683-1.084

TKA Reference

*Sports medicine = Achilles tendon repair, ACL reconstruction,
meniscectomy, and hip arthroscopy.
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the postoperative survey response in patients who un-
derwent elective surgery was lower among men, younger
patients, black patients, and patients with a lower socio-
economic status [16]. Identifying patients who are less likely
to adhere to followup protocols allows for the development
of individualized approaches to increase response rates.

Differential Response Among Groups by Type of
Social Incentive

Men and younger patients were slightly more likely to re-
spond to the procedure-specific research donation than the
other incentive offers, which aligns with a contemporary
theory in social psychology that individuals are more likely to
act altruistically toward others who are similar to themselves
[30]. These groups also had lower response rates at baseline.
Women and older patients may be less likely to respond to
social incentives simply because they are more likely to re-
spond initially. Conversely, men and younger patients seem
to have less motivation to respond at baseline, and social
incentivesmay provide the added stimulus they need [16, 24].
Thus, social incentives may be particularly useful in aug-
menting the response of people in whom it is typically low,
although additional strategies will be necessary.

Despite small effects in specific subgroups, personal-
ized social incentives did not increase the overall response
to postoperative orthopaedic surveys. Higher response
rates are required for data integrity and pay for perfor-
mance, and there is a need to develop strategies to reach
these thresholds and enable healthcare stakeholders to use
PROMs practically and effectively.
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