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Purpose: The full utility of general health Patient-Reported Outcomes Measurement
Information System™ (PROMIS) surveys in the eye care setting has not been previously
demonstrated. This report demonstrates the feasibility of implementing PROMIS in an eye
care clinic.

Patients and Methods: Over 2 months, general health and functioning PROMIS surveys
were offered to all patients in an optometric clinic in Rochester, NY. Demographic and clinical
variables were recorded along with percent completion and time to completion of the survey.
Results: Across 651 patients, 258 chose to attempt PROMIS. Patients with low visual acuity were
less likely to attempt the survey (»p=0.049), and younger patients were more likely to complete the
survey (p=0.025); no other patient characteristics were found to differ between those who did and
did not participate in, nor complete, PROMIS. A total of 193 patients completed the survey
(74.8%) in a mean time of 6.36 minutes (range = [1.43, 51.92] minutes; standard deviation =
5.62 minutes). Time to completion did not vary significantly across any groups.

Conclusion: Our relatively high completion rate among those who attempted PROMIS
indicates that PROMIS surveys are feasible to implement in an optometry clinic. While most
patients completed the survey in little time, the large range of time to completion may indicate
that some patients had difficulty completing the survey. Furthermore, the significant difference in
visual acuity between those who participated in the survey and those who did not highlights the
need to address the way PROMIS is delivered in order to foster greater inclusion.
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Introduction

The National Institutes of Health-funded Patient-Reported Outcomes Measurement
Information System™ (PROMIS) consists of a set of computerized adaptive testing
(CAT) questionnaires used to create a standardized set of patient-reported outcomes
(PROs) which are freely available for use in clinical practice and research.! Based
on recent research in psychometrics, item response theory, and qualitative health
surveys, PROMIS has become a standardized set of CAT-administered PROs. It is
utilized widely across clinical practice and research in the US and internationally as
a validated measure of general health and wellbeing in both adult and pediatric
patients, reported in more than 400 peer-reviewed publications to date.* This body
of research validates the importance of such PROs as crucial to understanding
a patient’s health-related quality of life, which has been demonstrated to require
patient, rather than physician, estimation.* PROMIS is available to researchers and
clinicians free of charge, and provides quick and reliable evaluations of these
quality of health measures.”®
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In many institutions, PROMIS scores are linked to the
electronic health record.” This linked interface allows pro-
viders to view a variety of PROMIS scores and compare
them with reference standards to support decision-making
while remaining informed of the patient’s perspective. It
also allows tracking of patient responses within functional
domains over time and across visits to their various health
care providers.” Ideally, providers would have access to
this resource, and know that these data are applicable to
their specialty. Research into the feasibility and usefulness
of PROMIS in many specialties has consistently found it
to be of benefit when utilized appropriately.'®!!

The utility of PROMIS has not been documented in the
eye care setting. Prior studies have described several
vision-oriented questionnaires, some of which have been
shown to reliably correlate vision-specific medical diag-
noses with visual function and detriments to vision-related
quality of life;*'>” however, few studies have used non-
vision-specific PROs in the eye care setting,”® ' and the
use of general PROs to identify individuals at greater risk
for comorbid medical or psychosocial life disturbances
due to visual impairment, or of visual impairment due to
other medical or psychosocial factors, remains less certain.

This report details the implementation of computer
adapted PROMIS surveys in an optometry clinic, analyzes
patient factors which may relate to the feasibility of com-
pleting such surveys, and discusses the implications of our
results on the equitable administration of PROMIS for
patients with vision problems. At the University of
Rochester Medical Center (URMC), more than 80% of
the patient population has participated in PROMIS due to
a University-wide effort to promote patient-centered care
through the implementation of a standardized PRO system.
Each department was asked to implement PROMIS in its
own clinical setting and required to administer at least
three domains of PROMIS: physical function, pain inter-
ference, and depression. An additional two domains could
be chosen at the discretion of the clinical department.
Based on the potential benefits to providers’ approach to
treatment and patient supports, the URMC Department of
Ophthalmology chose the additional domains of social
isolation and cognition, as these are aspects commonly
impacted by increased age and poorer visual acuity, both
of which are prevalent in the general optometry clinic. We
piloted these five PROMIS domains in the department’s
optometry clinics as part of the medical center’s PRO

system implementation.

Methods

Between October 28 and December 30, 2016, PROMIS
surveys were distributed in an outpatient optometric clinic
of the URMC Flaum Eye Institute in Rochester, NY. These
surveys were offered to all patients by office staff mem-
bers at check-in and were self-administered on electronic
tablets following brief instruction by check-in staff. The
tablet automatically recorded the time between opening
the survey and finishing the survey, which we used directly
as time to completion. Staffing and equipment constraints
prevented the use of assistive technologies or other means
of improving access to the questionnaire for patients with
poorer visual acuity in this initial implementation period.
In sum, 258 patients (of 651 patients to visit the clinic in
total) agreed to complete the PROMIS survey. Some
patients also participated in PROMIS in subsequent visits;
in these cases (n = 14), we selected only the 1st encounter
in which the survey was completed (or began, if the survey
was never completed) to include in our data. The URMC
Office of Human Protection granted Institutional Review
Board approval for the administration of and collection of
data from the surveys and the electronic medical record for
said patients after obtaining informed consent for the use
of this data from participating subjects. This report and the
PROMIS implementation itself are adherent to the Health
Insurance Portability and Accountability Act, the World
Medical Association Declaration of Helsinki, and all fed-
eral and New York State laws.

Additional data extracted from the patients’ electronic
medical record specifically include race (white or non-
white), ethnicity (Hispanic or non-Hispanic), age (contin-
uous), diagnosis of diabetes mellitus (presence or
absence), and visual acuity. Visual acuity was abstracted
from physician notes and was categorized into a 3-tier
impairment score. If the distance visual acuity in either
eye were 20/20 or better, then visual acuity was categor-
ized as high; acuities worse than 20/20 in both eyes but at
least 20/30 in either eye were categorized as moderate
acuity, and those with vision poorer than 20/30 in both
eyes were categorized as low acuity.

Data regarding those given and those who completed the
survey in comparison with categorical demographic data and
diabetes diagnosis were analyzed using Cochran-Mantel-
Haenszel tests. Survey completion time in comparison with
categorical demographic variables and diabetes diagnosis
were analyzed using pooled #-tests. Data regarding those

given and those who completed the survey in comparison
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with age were also analyzed using a pooled #-test. Age in
comparison with time to completion was analyzed by linear
regression. All statistical tests used a significance level of
0=0.05. Data were analyzed using SAS® version 9.4.%2

Results
Of the 258 patients who attempted the PROMIS survey,
78.8% were White. Due to the small percentage of patients
in all other race categories, we chose to combine those
categories into a single category, Non-White (21.2%) for
the purposes of analysis. Hispanic patients made up only
3.1% of the sample; the Hispanic/Non-Hispanic ethnicity
variable was not included in subsequent analyses due to the
small sample size of Hispanic participants. Mean age was
58.9 years with a range of [20, 97] years. Most patients in our
sample did not have a diagnosis of diabetes mellitus (80.6%).
Patients with low visual acuity were less likely to
participate (y*=3.86, p=0.049) in PROMIS, and the asso-
ciation of poorer visual acuity with not completing the
started trended
(p=0.077). There was no significant association between
age and participation in PROMIS (=0.62, DF=645,
p=0.534), but older patients were less likely to complete
the survey after starting (=2.25, DF=254, p=0.025). There

survey once towards significance

were no statistically significant differences in race, ethni-
city, sex, nor diagnosis of diabetes between those who did
and did not participate in PROMIS, nor between those
who did and did not completed PROMIS once started.
A summary of these data may be found in Table 1.
Among the 258 patients who chose to participate in
PROMIS, 193 (74.8%) completed the entire survey. Mean
time to completion was 6.36 minutes, with a range of [1.43,
51.92] minutes and a standard deviation of 5.62 minutes. Of
those who completed the survey, time to completion was not
significantly different across any groups (race, ethnicity, sex,
diagnosis of diabetes mellitus, age, nor visual acuity).

Discussion

Here we report an implementation of general health and
functioning PROMIS surveys in an optometry clinic, and
examine patient factors which may have led to less equi-
table participation in PROMIS or difficulties completing
the surveys. General health and functioning PROs yield
self-reported information on multiple domains, which
could be of great importance to eye care providers.
While only 39.6% of clinic patients agreed to participate
in the PROMIS survey, our completion rate of 74.8%

Table | Demographic Table: Characteristics of the Population of All Patients to Visit the Clinic, Patients Who Participated in PROMIS,
and Patients Who Completed PROMIS, by Percentage of the Respective Population or Sample

Characteristic Total Population (n=651) Participated in PROMIS (n=258) Completed PROMIS (n=193)
% % %
Younger than 65 6l 60 64
65 and older 39 40%* 36+
Female 56 6l 64
Male 44 39 36
White 83 79 84
Non-White 17 21 16
Hispanic 2 3 2
Non-Hispanic 98 97 98
High Visual Acuity 67 70 73
Moderate Visual Acuity 26 26 23
Low Visual Acuity 7% 4k 4
Dx of Diabetes Mellitus 18 19 20

Note: Statistically significant differences are noted by double asterisks (**).

Abbreviations: PROMIS, Patient-Reported Outcomes Measurement Information System®; CAT, computerized adaptive testing; PRO, patient-reported outcome; URMC,

University of Rochester Medical Center.
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among those who agreed to participate indicates that
PROMIS is feasible to implement in the optometry clinic.

Previous patient outcome studies in ophthalmology or
optometry clinics report completion times between 15 and

30 minutes,m’lg’zh23

compared to an average of just over 6
minutes for our PROMIS surveys. Our low time-to-
completion and high completion rate are especially
encouraging as PROMIS is not a paid, proprietary
resource, but rather a freely available resource, open to
researchers and clinicians alike,' with a significant history
of research to date validating its use in other settings.>*>®
However, our data does indicate a large variability in time-
to-completion, suggesting that, for at least some of our
subjects, and particularly older individuals, survey com-
pletion may have been difficult. The difference in comple-
tion based on age may suggest that CAT questionnaires, or
perhaps the methodology of administrating the surveys via
electronic tablets, are of lesser utility in older patients. The
use of different means of survey administration that
accounts for challenges older adults face when completing
surveys may allow for greater survey completion rates, and
should be addressed in future research.

Patients with better visual acuity also appeared more
likely to complete the PROMIS survey. While this trend
was not found to be significant in this report (p=0.077), it
is noteworthy that only 4% of those who completed the
survey were categorized as poor acuity, as those with poor
vision were less likely to participate in the survey. While
staff selection biases are one possible explanation, this
would only be likely in the case of patients with profound
vision loss requiring assistive devices or help from others
to perform visual tasks, as check-in staff have no way of
becoming aware of a patient’s visual acuity beyond that
which is obvious to the general public. Further, staff were
instructed to offer PROMIS to all patients at check-in, and
it seems unlikely that if they forgot to do so, it would be
more prevalent specifically in patients of poor visual
acuity. This could be clarified by allowing office staff
a means to document declined participation; however,
patients who declined participation did not give consent
for any information to be included in the present report,
and thus it is not possible to report such information here.
The more likely explanation of the correlation between
visual acuity and choosing to participate in PROMIS is
patient self-selection. Delivering PROMIS in a format that
allows for those with poorer visual acuity to feel more
comfortable attempting PROMIS, such as by utilizing
assistive technologies or having a staff member offer to

read the questions and enter the patient’s verbal responses,
may have increased the number of those with lower visual
acuity who participated. Such aids may also have
increased the completion rate among older adults attempt-
ing the PROMIS survey. As such, we recommend future
studies to include such aids so as to avoid any inherent
bias in the distribution of PROMIS, or in the clinical
benefits its use may provide, due to the means of its
distribution. This is perhaps especially important in opto-
metry and ophthalmology clinics, where the prevalence of
poor vision in patients is expected to be higher than in
most clinical settings.

As little information was available for those patients
declining to participate, it is difficult to speculate on the
reasons for non-participation. Many studies do not report
their overall completion rate, making direct comparison
difficult.'®" It is also difficult to put this in context as this
report is one of the few from our institution that reports the
number of patients declining to participate. Our rates of
attempting and completing PROMIS once attempted are
well within the ranges reported at the University of
Rochester and elsewhere.>* ™' It is important to qualify
this, however, as PROMIS is a customizable survey instru-
ment, and we could find no other study reporting the exact
PROMIS survey used here.

Finally, PROMIS was only available in English for our
implementation, which likely limited non-English speak-
ers’ participation. Future research incorporating the use of
PROMIS in other languages would help to diversify the
population participating in PROMIS and further generalize
results to more diverse populations.

Conclusion

Our high completion rate and short time-to-completion
demonstrate the feasibility of implementing such general
PROMIS surveys in the eye care setting; however, the
lower participation rate in patients of poorer visual acuity
indicates a need for the use of alternate means of survey
administration such as verbal aids or assistive devices in
order not to neglect this vulnerable population. As our
institution has captured both clinical and PROMIS data
from this initial implementation, our next study aims to
compare PROMIS results and clinical data relevant to eye
health to determine if general wellness and overall func-
tional ability is associated with vision and eye health
status — which, if present, may highlight the further utility
of using PROMIS in eye care settings.

3 I o https:

Dove!

Patient Related Outcome Measures 2021:12


https://www.dovepress.com
https://www.dovepress.com

Dove

Porter et al

Data Sharing Statement

The datasets generated and/or analyzed during the period
reported on in this manuscript are not publicly available in
order to maintain patient privacy. However, de-identified
data are available from the corresponding author upon
reasonable request.

Ethics Approval
Approval was obtained from the University of Rochester
Medical Center Ethics Committee.

Consent for Publication

Informed consent that medical, demographic, and survey
data may be used in research studies was obtained from
each individual who elected to participate in PROMIS
surveys. No individual personal information is reported
in this manuscript.

Acknowledgments

We would like to acknowledge our office staff, who took
on the work of administering the PROMIS surveys in
addition to their preexisting clinical duties. We would
also like to thank the National Institutes of Health (NIH)
Clinical and Translational Science Institute and Research
to Prevent Blindness (RPB) for funding this project.

Author Contributions

All authors made significant a contribution to the work
reported, whether that was in the conception, design,
execution, acquisition of data, analysis and interpretation,
or in all these areas; have drafted, wrote, substantially
revised, or critically reviewed the article; have agreed on
the journal to which the article will be submitted; reviewed
and agreed on all versions of the article before submission,
during revision, the final version accepted for publication,
and any significant changes introduced at the proofing
stage; and agree to take responsibility and be accountable
for the contents of the article, in accordance with the
International Committee of Medical Journal Editors
authorship guidelines.

Funding

The project described in this publication was supported by
the University of Rochester Clinical and Translational
Science Awards (CTSA), award number UL1 TR002001,
from the National Center for Advancing Translational
Sciences of the National Institutes of Health; as well as

by a University of Rochester CTSA award from Research
to Prevent Blindness (RPB). The content is solely the
responsibility of the authors and does not necessarily
represent the official views of the NIH or RPB.

Disclosure
The authors report no financial or non-financial competing
interests in this work.

References

1. HealthMeasures.net. PROMIS instrument development and valida-
tion scientific standards version 2.0; 2013:1-72.

2. NIH. Patient-Reported Outcomes Measurement Information System
(PROMIS); 2019.

3. Cella D, Yount S, Rothrock N, et al. The Patient-Reported Outcomes
Measurement Information System (PROMIS): progress of an NIH
roadmap cooperative group during its first two years. Med Care.
2007;45(5 Suppl 1):S3-S11. doi:10.1097/01.mlr.0000258615.4
2478.55

4. Paz SH, Slotkin J, McKean-Cowdin R, et al. Development of a
vision-targeted health-related quality of life item measure. Qual Life
Res. 2013;22(9):2477-2487. doi:10.1007/s11136-013-0365-1

5. Cella D, Gershon R, Bass M, Rothrock N. Assessment center SM;
2013.

6. Northwestern U. HealthMeasures; 2020.

7. Ader D. Developing the Patient-Reported Outcomes Measurement
Information System (PROMIS). Med Care. 2007;45(5):S1-S2.
doi:10.1097/01.mlr.0000260537.45076.74

8. Gershon RC, Cella D, Fox NA, Havlik RJ, Hendrie HC, Wagster MV.
Assessment of neurological and behavioural function: the NIH
toolbox. Lancet Neurol. 2010;9(2):138-139. doi:10.1016/s1474-
4422(09)70335-7

9. Baumhauer JF. Patient-reported outcomes - Are they living up to their
potential? N Engl J Med. 2017;377(1):6-9. doi:10.1056/
NEJMp1702978

10. Jacobson RP, Kang D, Houck J. Can Patient-Reported Outcomes
Measurement Information System® (PROMIS) measures accurately
enhance understanding of acceptable symptoms and functioning in
primary care? J Patient Rep Outcomes. 2020;4(1):39. doi:10.1186/
541687-020-00206-9

11. van der Meij E, Anema JR, Huirne JAF, Terwee CB. Using PROMIS
for measuring recovery after abdominal surgery: a pilot study. BMC
Health Serv Res. 2018;18(1):128. doi:10.1186/s12913-018-2929-9

12. Varma R, McKean-Cowdin R, Vitale S, Slotkin J, Hays RD. Vision
assessment using the NIH toolbox. Neurology. 2013;80(11 Suppl 3):
S37-S40. doi:10.1212/WNL.0b013e3182876e0a

13. Weih LM, Hassell JB, Keeffe J. Assessment of the impact of vision
impairment. Invest Ophthalmol Vis Sci. 2002;43(4):927-935.

14. Hays RSK. National eye institute refractive error quality of life
instrument (NEI-RQL-42TM), Version 1.0: a manual for use and
scoring. National Eye Institute; 2002.

15. Vitale S, Schein OD, Meinert CL, Steinberg EP. The refractive status
and vision profile: a questionnaire to measure vision-related quality
of life in persons with refractive error. Ophthalmology. 2000;107
(8):1529-1539. doi:10.1016/50161-6420(00)00171-8

16. Rajagopalan K, Abetz L, Mertzanis P, et al. Comparing the discrimi-
native validity of two generic and one disease-specific health-related
quality of life measures in a sample of patients with dry eye. Value
Health. 2005;8(2):168-174. doi:10.1111/1.1524-4733.2005.03074.x

17. Steinberg EP, Tielsch JM, Schein OD, et al. The VF-14. An index of
functional impairment in patients with cataract. Arch Ophthalmol.
1994;112(5):630-638. doi:10.1001/archopht.1994.01090170074026

Patient Related Outcome Measures 2021:12

https: 311

Dove:


https://doi.org/10.1097/01.mlr.0000258615.42478.55
https://doi.org/10.1097/01.mlr.0000258615.42478.55
https://doi.org/10.1007/s11136-013-0365-1
https://doi.org/10.1097/01.mlr.0000260537.45076.74
https://doi.org/10.1016/s1474-4422(09)70335-7
https://doi.org/10.1016/s1474-4422(09)70335-7
https://doi.org/10.1056/NEJMp1702978
https://doi.org/10.1056/NEJMp1702978
https://doi.org/10.1186/s41687-020-00206-9
https://doi.org/10.1186/s41687-020-00206-9
https://doi.org/10.1186/s12913-018-2929-9
https://doi.org/10.1212/WNL.0b013e3182876e0a
https://doi.org/10.1016/s0161-6420(00)00171-8
https://doi.org/10.1111/j.1524-4733.2005.03074.x
https://doi.org/10.1001/archopht.1994.01090170074026
https://www.dovepress.com
https://www.dovepress.com

Porter et al

Dove

18.

Wolffsohn JS, Cochrane AL. Design of the low vision quality-of-life
questionnaire (LVQOL) and measuring the outcome of low-vision
rehabilitation. Am J Ophthalmol. 2000;130(6):793-802. doi:10.1016/
$0002-9394(00)00610-3

30.

Frank CR, Xiang X, Stagg BC, Ehrlich JR. Longitudinal associations
of self-reported vision impairment with symptoms of anxiety and
depression among older adults in the United States. JAMA
Ophthalmol. 2019;137(7):793-800. doi:10.1001/jamaophtha

19. Mangione CM, Lee PP, Gutierrez PR, Spritzer K, Berry S, Hays RD. Imol1.2019.1085
Development of the 25-item National Eye Institute Visual Function 31. Saydah S, Gerzoff RB, Taylor CA, Ehrlich JR, Saaddine J. Vision
Questionnaire.  Arch  Ophthalmol.  2001;119(7):1050-1058. impairment and subjective cognitive decline-related functional lim-
doi:10.1001/archopht.119.7.1050 itations - United States, 2015-2017. MMWR Morb Mortal Wkly Rep.
20. Sloane M, Ball K, Owsley C, Bruni JR, Roenker DL. The visual 2019;68(20):453-457. doi:10.15585/mmwr.mm6820a2
activities questionnaire: developing an instrument for assessing pro- 32. Ho B, Houck JR, Flemister AS, et al. Preoperative PROMIS scores
blems in everyday visual tasks. Tech Dig Noninvas Assess Vis Sys. predict postoperative success in foot and ankle patients. Foot Ankle
1992;1:26-29. Int. 2016;37(9):911-918. doi:10.1177/1071100716665113
21. Mangione CM, Lee PP, Pitts J, Gutierrez P, Berry S, Hays RD. 33. SAS. SAS 9.4; 2020.
Psychometric properties of the National Eye Institute Visual 34. Anderson MR, Baumhauer JF, Digiovanni BF, et al. Determining
Function  Questionnaire  (NEI-VFQ). NEI-VFQ field test success or failure after foot and ankle surgery using Patient
investigators.  Arch Ophthalmol. 1998;116(11):1496-1504. Acceptable Symptom State (PASS) and Patient Reported Outcome
doi:10.1001/archopht.116.11.1496 Information System (PROMIS). Foot Ankle Int. 2018;39(8):894-902.
22. Mangione CM, Phillips RS, Seddon JM, et al. Development of the doi:10.1177/1071100718769666
“Activities of Daily Vision Scale”. A measure of visual functional 35. Chen RE, Papuga MO, Voloshin I, et al. Preoperative PROMIS
status. Med Care. 1992;30(12):1111-1126. doi:10.1097/00005650- scores predict postoperative outcomes after primary ACL
199212000-00004 reconstruction. Orthop J Sports Med. 2018;6(5):232596711877128.
23. Terwee CB, Gerding MN, Dekker FW, Prummel MF, Wiersinga WM. doi:10.1177/2325967118771286
Development of a disease specific quality of life questionnaire for ~ 36. Quinzi DA, Childs S, Kuhns B, Balkissoon R, Drinkwater C,
patients with Graves’ ophthalmopathy: the GO-QOL. Br Ginnetti J. The impact of total hip arthroplasty surgical approach on
J Ophthalmol. 1998;82(7):773-779. doi:10.1136/bj0.82.7.773 patient-reported outcomes measurement information system compu-
24. Carta A, Braccio L, Belpoliti M, et al. Self-assessment of the quality ter adaptive tests of physical function and pain interference.
of vision: association of questionnaire score with objective clinical J  Arthroplasty.  2020;35(10):2899-2903.  doi:10.1016/j.arth.20
tests. Curr Eye Res. 1998;17(5):506-511. doi:10.1076/ceyr.17.5.50 20.05.006
6.5191 37. Vella MA, Warshauer A, Tortorello G, et al. Long-term functional,
25. Owsley C, McGwin G Jr., Scilley K, Kallies K. Development of psychological, emotional, and social outcomes in survivors of firearm
a questionnaire to assess vision problems under low luminance in injuries. JAMA Surg. 2020;155(1):51. doi:10.1001/jamasurg.20
age-related maculopathy. Invest Ophthalmol Vis Sci. 2006;47 19.4533
(2):528-535. doi:10.1167/iovs.05-1222 38. Waldman OV, Hao SP, Houck JR, Lee NJ, Baumhauer JF, Oh I.
26. Ehrlich JR, Frank C, Smiley J, et al. Development of a rapid point-of- Operative intervention does not change pain perception in patients
care patient reported outcome measure for cataract surgery in India. with diabetic foot ulcers. Clin Diabetes. 2020;38(2):132-140.
Health Qual Life Outcomes. 2018;16(1):25. doi:10.1186/s12955-018- doi:10.2337/cd19-0031
0855-5 39. Esaa F, Prezzano J, Pentland A, Ryan Wolf J. The utility of PROMIS
27. Ehrlich JR, Spaeth GL, Carlozzi NE, Lee PP. Patient-centered out- domain measures in dermatologic care. Arch Dermatol Res. 2021;313
come measures to assess functioning in randomized controlled trials (1):17-24. doi:10.1007/s00403-020-02074-1
of low-vision rehabilitation: a review. Patient. 2017;10(1):39-49. 40. Flynn KE, Lin L, Weinfurt KP. Sexual function and satisfaction
doi:10.1007/s40271-016-0189-5 among heterosexual and sexual minority U.S. adults: a
28. Ehrlich JR, Hassan SE, Stagg BC. Prevalence of falls and fall-related cross-sectional  survey. PLoS  One. 2017;12(4):e0174981.
outcomes in older adults with self-reported vision impairment. J Am doi:10.1371/journal.pone.0174981
Geriatr Soc. 2019;67(2):239-245. doi:10.1111/jgs.15628 41. Waheed A, Djurdjev O, Dong J, Gill J, Barbour S. Validation of
29. Xiang X, Freedman VA, Shah K, Hu RX, Stagg BC, Ehrlich JR. Self- self-reported race in a Canadian provincial renal administrative
reported vision impairment and subjective well-being in older adults: database. Can J Kidney Health Dis. 2019;6:2054358119859528.
a longitudinal mediation analysis. J Gerontol A Biol Sci Med Sci. doi:10.1177/2054358119859528
2020;75(3):589-595. doi:10.1093/gerona/glz148
Patient Related Outcome Measures Dove
Publish your work in this journal
Patient Related Outcome Measures is an international, peer-reviewed, The manuscript management system is completely online and
open access journal focusing on treatment outcomes specifically  includes a very quick and fair peer-review system. Visit http://www.
relevant to patients. All aspects of patient care are addressed within ~ dovepress.com/testimonials.php to read real quotes from published
the journal and practitioners from all disciplines are invited to submit authors.
their work as well as healthcare researchers and patient support groups.
Submit your manuscript here: http://www.dovepress.com/patient-related-outcome-measures-journal
312 n in u Dove Patient Related Outcome Measures 2021:12


https://doi.org/10.1016/s0002-9394(00)00610-3
https://doi.org/10.1016/s0002-9394(00)00610-3
https://doi.org/10.1001/archopht.119.7.1050
https://doi.org/10.1001/archopht.116.11.1496
https://doi.org/10.1097/00005650-199212000-00004
https://doi.org/10.1097/00005650-199212000-00004
https://doi.org/10.1136/bjo.82.7.773
https://doi.org/10.1076/ceyr.17.5.506.5191
https://doi.org/10.1076/ceyr.17.5.506.5191
https://doi.org/10.1167/iovs.05-1222
https://doi.org/10.1186/s12955-018-0855-5
https://doi.org/10.1186/s12955-018-0855-5
https://doi.org/10.1007/s40271-016-0189-5
https://doi.org/10.1111/jgs.15628
https://doi.org/10.1093/gerona/glz148
https://doi.org/10.1001/jamaophthalmol.2019.1085
https://doi.org/10.1001/jamaophthalmol.2019.1085
https://doi.org/10.15585/mmwr.mm6820a2
https://doi.org/10.1177/1071100716665113
https://doi.org/10.1177/1071100718769666
https://doi.org/10.1177/2325967118771286
https://doi.org/10.1016/j.arth.2020.05.006
https://doi.org/10.1016/j.arth.2020.05.006
https://doi.org/10.1001/jamasurg.2019.4533
https://doi.org/10.1001/jamasurg.2019.4533
https://doi.org/10.2337/cd19-0031
https://doi.org/10.1007/s00403-020-02074-1
https://doi.org/10.1371/journal.pone.0174981
https://doi.org/10.1177/2054358119859528
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Data Sharing Statement
	Ethics Approval
	Consent for Publication
	Acknowledgments
	Author Contributions
	Funding
	Disclosure
	References

