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Patient Report Improves Posthospital Discharge Event Capture in Total
Joint Replacement: A Novel Approach to Capturing All Posthospital Event
Data

Abstract

Introduction: Current approaches to quantifying total posthospital complications and readmissions
following surgical procedures are limited because the United States does not have a single health care payer.
Patients seek posthospital care in varied locations, yet hospitals can only quantify those returning to the same
facility. Seeking information directly from patients about health care utilization following hospital discharge
holds promise to provide data that is missing for surgeons and health care systems.

Background: Because total joint replacement (TJR) is the most common and costly elective surgical
hospitalization, we examined the concordance between patients’ self-report of potential short-term
complications and their readmissions and our review of medical records in the initial hospital and surrounding
facilities.

Methods: Patients undergoing primary total hip or knee replacement from July 1, 2011, through December 3,
2012, at a large site participating in a national cohort of TJR patients were identified. Patients completed a six-
month postoperative survey regarding emergency department (ED), day surgery (DS), or inpatient care for
possible medical or mechanical post-TJR complications. We reviewed inpatient and outpatient medical
records from all regional facilities and examined the sensitivity, specificity, and positive- and negative
predictive values for patient self-report and medical records.

Findings: There were 413 patients who had 431 surgeries and completed the six-month questionnaire.
Patients reported 40 medical encounters (9 percent) including ED, DS or inpatient care, of which 20 percent
occurred at hospitals different from the initial surgery. Review of medical records revealed 9 additional
medical encounters that patients had not mentioned including five hospitalizations following surgery and four
ED visits. Overall patient self-report of ED, DS, and inpatient care for possible complications was both
sensitive (82 percent) and specific (100 percent). The positive predictive value was 100 percent and negative
predictive value 98 percent.

Discussion: Patient self-report of posthospital events was accurate. Substantial numbers of patients required
care at outlying hospitals (not where the TJR occurred).

Conclusion: Methods that directly engage patients can augment current posthospital utilization surveillance
to assure complete data.
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Patient Report Improves Posthospital Discharge Event
Capture in Total Joint Replacement: A Novel Approach to
Capturing All Posthospital Event Data

Leslie Harrold, MD; Scott Pascal, BA; Courtland Lewis, MD;i Regis O’Keefe, MD, PhD;ii Vincent Pellegrini, MD;V Jeroan Allison, MD, MA;!
David Ayers, MD;! Patricia Franklin, MD, MBA, MPH

Abstract

Introduction: Current approaches to quantifying total posthospital complications and readmissions following surgical procedures
are limited because the United States does not have a single health care payer. Patients seek posthospital care in varied locations,
yet hospitals can only quantify those returning to the same facility. Seeking information directly from patients about health care
utilization following hospital discharge holds promise to provide data that is missing for surgeons and health care systems.

Background: Because total joint replacement (TJR) is the most common and costly elective surgical hospitalization, we examined
the concordance between patients’ self-report of potential short-term complications and their readmissions and our review of
mediical records in the initial hospital and surrounding facilities.

Methods: Patients undergoing primary total hip or knee replacement from July 1, 2011, through December 3, 2012, at a large
site participating in a national cohort of TJR patients were identified. Patients completed a six-month postoperative survey
regarding emergency department (ED), day surgery (DS), or inpatient care for possible medical or mechanical post-TJR
complications. We reviewed inpatient and outpatient medical records from all regional facilities and examined the sensitivity,
specificity, and positive- and negative predictive values for patient self-report and medical records.

Findings: There were 413 patients who had 431 surgeries and completed the six-month questionnaire. Patients reported 40
medical encounters (9 percent) including ED, DS or inpatient care, of which 20 percent occurred at hospitals different from the
initial surgery. Review of medical records revealed 9 additional medical encounters that patients had not mentioned including
five hospitalizations following surgery and four ED visits. Overall patient self-report of ED, DS, and inpatient care for possible
complications was both sensitive (82 percent) and specific (100 percent). The positive predictive value was 100 percent and
negative predictive value 98 percent.

Discussion: Patient self-report of posthospital events was accurate. Substantial numbers of patients required care at outlying
hospitals (not where the TJR occurred).

Conclusion: Methods that directly engage patients can augment current posthospital utilization surveillance to assure
complete data.

Introduction 65 years of age. Due to this lack of comprehensive 30- and 90-day
Evaluating complications following medical and surgical procedures ~ posthospital data for all patients, health facilities have limited ability
is challenging due to fragmentation of care. Patients who experi- to assess their patients’ care and, thus, are constrained in their quest

ence complications may seek care from new providers and different ~ to implement quality improvement activities.

hospitals rather than return to the original health care team and

hospital. On a local level, physicians and hospitals are usually un- Total joint replacements (TJR), specifically total knee (TKR) and
aware of patients who seek care from others. Also, there is no single  total hip (THR) replacement, are the most common inpatient
national data source to identify all patients and track their outcomes  procedures, with over 1 million surgeries performed annually in
over time. Analysis of Centers for Medicare and Medicaid Services  the United States.! While most patients have marked improvement
(CMS) data, which does have total capture of health care services, in pain reduction and restoration of function following surgery,

is limited to Medicare eligible patients—thus excluding those under  short-term complications occur in 7-8 percent of patients.? Given

‘University of Massachusetts Medical School, "Hartford Hospital, “University of Rochester School of Medicine, “Medical University of South Carolina
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the sheer volume of surgeries in the United States, reducing the
occurrence of postsurgical complications is an important public
health priority. In particular, hospital readmissions following elec-
tive procedures are the focus of efforts to control health care costs
and improve quality of care.

Unfortunately, achieving timely and accurate reporting of these
adverse events has proven difficult—whether the insurer, hospital,
or institution does the surveillance (see Figure 1).>*> CMS is cur-
rently reporting hospitals where knee- and hip-surgery patients
have high readmission and complication rates, but orthopedic
surgeons and hospitals are concerned as the Medicare data used
for those analyses covered surgeries that occurred up to three and
a half years before the report was released. Medicare databases
also exclude approximately 40 percent of patients under the age of
65 who undergo TJR." In addition, analysis relying on electronic
health records, and institutional databases at the hospital perform-
ing the surgeries, may not capture the full spectrum of the care pa-
tients receive if patients seek care from other facilities. The impact
of this care pattern will vary based on the hospital type. However,
this is clearly a concern for specialty hospitals or high-volume
hospitals, where patients often have to travel great distances and
thus might seek local care for urgent postsurgical concerns.'*'¢

Prior work has shown that patients are able to accurately re-

port their joint replacement surgery as well as the indication for
their surgery.”'® In addition, they are able to accurately report
some postoperative complications in terms of positive predictive
value.”” However, there are several limitations to those studies.
For instance, none have looked at the sensitivity and specificity

of patient self-report, specifically, none of the studies examined
medical records (electronic or paper) to verify the complications
reported or explored false negatives responses (e.g., how many pa-
tients who do not report a complication actually had an event).”

We proposed (1) to quantify the amount of “missing post-hospital
event data” due to patients seeking post-THR or TKR care from
new providers and hospitals; and (2) to evaluate patients’ self-re-

port of potential complications, as a novel approach to addressing
missing data. More specifically, we examined the medical records
(electronic or paper) of patients who did and did not report

a complication, which allowed us to assess the sensitivity and
specificity of patient self-report and the correlation with medical
record documentation. In addition, we examined the patients’
location of care to estimate the proportion of events at outlying
hospitals, thus quantifying “missing data” for health care systems.
These data will inform the potential need for patient self-report of
complications and the additional information it provides follow-
ing TJR to fill this gap.

Materials and Methods

This is based on a large national cohort of THR and TKR patients
designed to evaluate comparative effectiveness of TJR, funded

by the Agency of Healthcare Research and Quality (Function

and Outcomes Research in Comparative Effectiveness Registry:
FORCE-T]JR, P50 HS018910-01)."* The FORCE-TJR cohort is a
nationally representative group of patients undergoing TKR and
THR surgeries, with 4-7 percent being African Americans, which
is consistent with other national cohorts reflecting the disparity of
TJR use in this patient population. With respect to ethnicity, 2.3
percent characterized themselves as Hispanic or Latino, of whom
one-third reported their first language to be Spanish. The FORCE-
TJR study has two Spanish native language recruiters and coordi-
nators, and all study materials have been translated into Spanish.
The FORCE-T]JR study is approved by the Institutional Review
Boards at the University of Massachusetts Medical Study and at
the participating sites. At the time of enrollment, patients provide
consent for retrieval of medical records, allowing the assessment
of potential complications.

We examined the location of reported care (hospital where the
TJR occurred versus other hospital) for the entire FORCE-TJR co-
hort. However, we used a subcohort to assess agreement between
self-reported complications in the patient questionnaire and data
from medical records for the first 18 months of FORCE-TJR
enrollment, and to evaluate the proportion of care that occurred

Figure 1. Data That Is Captured (and Not Captured) by Insurer and Institutional Surveillance Approaches

Insurer Surveillance (e.g., CMS)

Hospital Surveillance (e.g., institutional data warehouse)

v
Member* | Non-member Member* |Non-member Member* |Non-member Member* |Non-member
Ambulatory Visits , " . .
(Primary or Urgent Care) Surgeon’s Office Other Hospital TJR Hospital

Note: *Members denote those patients who are members of the specific insurer.

http://repository.edm-forum.org/egems/vol2/iss1/13
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at outlying hospitals and was missing in institutional data records.
These analyses were based on data from one of the core sites with-
in the FORCE-TJR network that enrolled patients between July 1,
2011, and December 31, 2012. This approach was chosen because
we needed to ascertain all medical records from a geographic
region (from the TJR hospital and the surrounding hospitals).

We evaluated possible events that were reported on the patient
six-month follow-up questionnaires. Patients were asked to report
all hospitalizations (“Since your discharge from the hospital after
your knee/hip surgery, have you been hospitalized?”), emergency
department (ED) visits (“Since your discharge from the hospital
after your hip/knee surgery, have you had to seek medical care at
an Emergency Room?”), returns to the operating room (“Since
your discharge from the hospital after your hip/knee surgery,
have you had any day surgery related to your hip/knee surgery?”),
or nonelective outpatient visits for concerns about their surgical
knee or hip (“Since your discharge from the hospital after your
hip/knee surgery, have you had a not regularly scheduled fol-
low-up visit at your primary care provider, orthopedic surgeon or
urgent care center for problems related to your hip/knee sur-
gery?”). We encouraged patients to be inclusive when completing
the form. We designed the questionnaires to capture the wide
range of complications possibly related to the surgery as outlined
by the National Quality Forum (NQF), specialty societies, and
CMS, which include medical complications, mechanical compli-
cations,”® and hospitalizations for any reason within 30 days of
discharge from the surgical procedure. Specifically, inclusion and
exclusion criteria were based on complication definitions used by
the NQF, the Knee Society,' and CMS, and are presented in Table
1. We excluded patient-reported events that occurred prior to
joint surgery (n=1). We excluded events not considered compli-
cations, including elective surgery (n=11) involving a different
joint, unrelated elective procedures such as colonoscopies (n=17),
management of medical comorbidities not related to surgery such
as cancer treatment (n=26). In addition, eight patients had more
than one visit associated with the same diagnosis within 30 days
of each other. An example is that of a patient presenting to the
emergency room (ER) with abdominal pain and diarrhea and, a
few days later, being hospitalized for abdominal pain and diar-
rhea; this was considered to be one event in the analyses.

old et al.: A Novel Approach to Capturing all Posthospital Event Data

For patients who did report an adverse event, as part of the
validation process, we reviewed available outpatient and inpatient
records at a FORCE-TJR core site (institution where the TJR oc-
curred) as well as the medical records from the institutions where
the patients reported they sought care. When appropriate, and to
support the diagnoses, we reviewed orthopedic clinic notes, ED
notes, admissions- and physical examinations history, hospital
discharge summaries, operation reports, anesthesia notes, and
orthopedic consultations.

For patients who did not report any potential adverse events,

we established a three-stage process to identify potential false
negative reports. First, we conducted a review of all orthopedic
outpatient notes during the first (nine) months following TJR at

a FORCE-T]JR core site. Then, we searched for ED records, day
surgery (DS), and inpatient hospitalizations for all the patients at
our study site (where the TJR occurred). The core site institution
was the closest hospital to the patient’s home for 40 percent of the
cohort (n=166). For the remaining cohort (n=265), we attempted
to request records from the nearest hospital to the patient. We
mailed 263 medical record releases to these hospitals nearest the
patients’ homes (the signed medical-record release forms were
missing for two patients). Of this total, 33 were declined. All other
medical record request release forms (n=230) were submitted and
received by the outlying hospitals.

We reviewed the medical record information to confirm that
patient self-report of receiving health care following TJR for a
potential complication actually occurred and to identify a diag-
nosis for this care. For the purpose of validity, documentation

of an ED, DS, or inpatient hospitalization in the medical records
was considered the “gold standard” Based on our ascertainment
and review process of available records in patients who did and
did not report care following TJR for a possible complication,

we calculated the sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) for patient self-report
of care. We defined the term “sensitivity” of a patient’s report of
post-TJR care as the proportion of patients who correctly report-
ed care (meaning there was medical record evidence of health uti-
lization) based on all events identified that met inclusion criteria.

Table 1. Listing of Inclusion and Exclusion Criteria for Events Occurring in the Total Joint Replacement (TJR)

Study Cohort

m Event Description Number of Events

Inclusion 1. All cause readmission within 30 days of TJR surgery 26
2. Health care utilization following TJR for diagnoses consistent with a complication* 33

Exclusion 1. Events occurring prior to TJR surgery 1
2. Elective orthopedic procedures 11
3. Elective procedures unrelated to joint replacements 17
4. Treatment of unrelated medical comorbid conditions 36
5. Multiple health care encounters with the same diagnosis within 30 days of each other were 8

collapsed into a single event™*

Source: *Based on the National Quality Forum, Knee Society and CMS diagnosis listings.

Notes: **8 patients had a collective 18 health care encounters (6 patients had 2 encounters and 2 patients had 3 encounters) within 30 days associated with the same diagnosis that was
collapsed into 1 event per patient; thus to total number of included events equal all health care utilization that met inclusion criteria (26 + 33), subtracting the second and third encounters

for the same diagnosis ([26 + 33]-8=49).

Published by EDM Forum Community, 2014
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“Specificity” was the proportion of the study population that did
not report seeking care among those with no post-TJR events. The
“PPV” was defined as the proportion of true positives (seeking
care) correctly identified by the patient survey responses. The
“NPV” was defined as the proportion of true negatives (did not
seek care) correctly identified by the questionnaires. We calculat-
ed reliability measures of percent agreement and kappa statistics.*'
The kappa statistic measures the extent of exact agreement adjust-
ing for chance agreement, with <0.4 representing poor agreement,
0.4-0.75 intermediate agreement and > 0.75 excellent agreement.
We assessed validity and reliability. Finally, to assess generaliz-
ability we compared the core site institutional cohort to the larger
FORCE-T]JR cohort with data obtained from the same period
using t tests, chi square, and Fisher’s exact tests, as appropriate.

Findings

There were 9,513 patients who enrolled in the national FORCE-
TJR cohort and underwent TJR between July 1, 2011, and
December 3, 2012. Based on patient report at the time of the six-
month surveys, 31 percent of the self-reported care for potential

complications occurred at facilities other than where the TJR was
performed (25 percent of hospitalizations, 33 percent DSs, and 37
percent EDs). Across FORCE-T]JR sites, between 0 and 80 percent
of the readmissions in the 30 days following surgery occurred at
hospitals other than where the TJR had been performed.

During this period, 458 patients underwent TJR at one of the
FORCE-T]JR core sites, of which 413 (90 percent) enrolled in
FORCE and comprise the subcohort for these analyses. The 413
patients underwent a collective 431 surgeries and completed the
six-month follow-up questionnaires responding to questions
concerning seeking care for potential complications requiring an
ED visit, DS, or inpatient hospitalization. Overall, the majority of
patients were female (59.2 percent), with a mean age of 64 years
(£ 9.8), and were educated beyond high school (Table 2). When
compared to the whole FORCE-TJR cohort over the same period,
patients undergoing hip procedures in the institutional subcohort
had more severe disease—with worse pain, worse stiffness, and
worse function scores. Among those undergoing knee procedures,
patients from the core site institutional subcohort had more im-
pairment in joint- and global functions.

Table 2. Baseline Characteristics for the AE Cohort and All FORCE Patients

[ wew | v [ s

Female (%) 255.00
Age (mean + SD) 64.03
Education
High school or less (%) 104.00
More than high school (%) 284.00
Other (%) 10.00
Comorbidity Index
Zero (%) 229.00
One (%) 81.00
Two-five (%) 52.00
Six or more (%) 45.00
FOR HIP
Operative joint*
Pain score (mean + SD) 42.83
Stiffness score (mean + SD) 34.54
Function score (mean + SD) 38.96
Baseline SF-36**
MCS (mean + SD) 49.68
PCS (mean + SD) 29.84
FOR KNEE
Operative joint*
Pain score (mean + SD) 53.15
Stiffness score (mean + SD) 41.35
Function score (mean + SD) 54.24
Baseline SF-36**
MCS (mean + SD) 52.50
PCS (mean + SD) 33.60

59.16 5324.00 58.62 0.823
9.81 65.47 10.13 0.004
0.210
26.13 2553.00 30.28
71.36 5675.00 67.32
2.51 202.00 2.40
0.318
56.27 4557.00 53.71
19.90 1791.00 21.11
12.78 966.00 11.39
11.06 1170.00 13.79
21.01 48.15 19.81 0.001
22.37 37.87 21.62 0.061
20.02 44.83 19.31 0.000
12.99 50.06 12.61 0.694
9.49 31.71 8.77 0.006
18.28 51.21 18.96 0.139
19.80 43.04 2213 0.277
17.43 51.63 18.52 0.042
10.96 51.22 12.37 0.120
8.12 32.53 8.35 0.056

Notes: *Estimated operative joint scores using the HOOS for hips and KOOS for knees; lower scores represent more pain or stiffness, and poorer function.

**Lower MCS and PCS scores represent poorer health.

http://repository.edm-forum.org/egems/vol2/iss1/13
DOI: 10.13063/2327-9214.1107
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For 35 surgeries, 40 events were reported on the six-month
questionnaire, and all were associated with a documented ED
visit, DS, or inpatient hospitalization (Figure 2). For 396 surgeries,
no events were reported. In addition to the events reported by
patients, we identified nine health care encounters after review of
the medical records, including five hospitalizations and four ED
visits. Of the hospitalizations not reported by patients, four out of
the five occurred within seven days of surgery. One hospitaliza-
tion was for an opiate overdose in a patient with a prior history
of opiate abuse, one was for pain control, another was a hospi-
talization for postoperative fever but no source was identified,
and one was diagnosed as cellulitis due to skin breakdown from
psoriasis in an upper extremity. The fifth hospitalization occurred
six weeks following TJR and had a diagnosis of “leg pain.” Review
of the records revealed that the patient was newly diagnosed with
spinal stenosis during that hospitalization, based on MRI findings.
For the four ED visits that were not reported, all occurred within
two weeks of surgery and were diagnosed as typical postopera-
tive surgical joint pain. For the 40 events reported by patients, 17
were related to medical conditions surrounding surgery and 32 to
symptoms related to the surgical joint.

Figure 2. Results

Results

431 Surgeries (413 Patients)

Excludes elective procedures
and unrelated medical
comorbidities

Did not report an event Reported an event

N=396 N=40 (35 surgeries)
‘,fl'fg No Visit Visit No Visit
= N=387 N=40 N=0

(9 surgeries)

Overall, the sensitivity for patient self-report was 82 percent,
specificity 100 percent, PPV 100 percent, and NPV 98 percent,
with excellent reliability (98 percent) and agreement (kappa 0.98)
(Table 3). Sensitivity was highest for DS (100 percent) and lowest
for hospitalizations (75 percent). No matter the location of care,
specificity and NPV were 100 percent since there were no instanc-
es where patients reported care that did not occur.

Discussion

To our knowledge, this is the first study to address the problem
of missing data to health care institutions and providers due to
patients seeking care elsewhere following TJR and to evaluate
patient self-report as a novel approach to fill this gap. Our work
reveals the breadth of this issue, given that almost one-third of
patients sought care from providers other than the initial hospital
where the TJR was performed. Because the FORCE-TJR network
includes both regional referral centers and community hospitals,
our analyses demonstrate that all hospital settings are at risk of
underestimating postdischarge readmissions and surgical com-
plications. Overall, we found patient self-report of symptoms and
health care utilization—including ED, DS, or inpatient hospital-
ization—to be both sensitive and specific with high positive and
negative predictive values. This suggests that directly approaching
patients for potential complications can augment current surveil-
lance approaches to gather postoperative outcomes.

Interestingly, all patients (four) who had DS procedures were able
to recall them. In contrast, some of the patients with ED visits and
hospitalizations did not report them. There are several potential
reasons patients failed to report these encounters. Patients may
not have believed the care warranted reporting because, in the
majority of instances, a complication was ruled out or it was the
result of an unrelated condition (e.g., spinal stenosis, cellulitis
related to psoriasis). Alternately, patients may not have reported
hospitalizations in the first few weeks following surgery because
of a lack of recall due to narcotic pain medications and distrac-
tions with rehabilitation and the new demands of the recovery
period. We are currently investigating whether contacting patients
earlier (at two months postdischarge) results in a more complete
ascertainment of health care utilization.

Our results are similar to others showing high positive predictive
values for patient-reported, short-term complications following
surgery.” However, our approach was different from prior reports
as we did not ask patients to provide diagnoses. Rather, we asked
patients to report any care they sought for the surgical knee or hip
and the associated symptoms. We then performed chart reviews
based on the symptoms described by the patient. For example, if
a patient reported a hospitalization for chest pain four days fol-
lowing surgery, the chart was reviewed; however, if a patient had
reported these symptoms four months following surgery, no chart
would have been requested. For this reason, we did not evaluate
the PPV of patient-reported postoperative diagnoses.

Table 3. The Validity of Patient Self-Report of Complications by Location of Care

| eoortaacare | DiNotRoportGare | sens' | Sect | ppv: | Nev: | Agree® | Kappr |
Locaton orvin | Trvepox [ Fasepor | ruemeg [Fasenes | | | | | | |

Inpatient hospitalization 15 0 416
Emergency department 21 0 411
Day surgery 4 0 432
All locations 40 0 387

5
4
0
9

0.75 1.00 1.00 0.99 0.99 0.85
0.84 1.00 1.00 0.99 0.91 0.99
1.00 1.00 1.00 1.00 1.00 1.00
0.82 1.00 1.00 0.98 0.89 0.98

Notes: *True Pos= True positive, False Neg=False Positive, True Neg= True Negative, False Neg= False Negative, Sens=Sensitivity, Spec= Specificity, PPV = Positive Predictive Value, NPV= Negative

Predictive Value, Agree=Agreement, Kappa= Kappa statistic.

Published by EDM Forum Community, 2014
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There are substantial practical implications to these results for
practicing surgeons and hospitals that perform TJR. In Decem-
ber 2013, CMS began publicly reporting hospital-level 30-day
all-cause readmission rates following elective THR/TKR and
hospital-level complication rates. The CMS data are limited to
patients 65 years and older, or who are disabled. To anticipate
these reports, orthopedic surgeons and hospital leaders are ex-
pressing a desire to better understand the postdischarge outcomes
their patients experience, specifically the patients who seek care
elsewhere that vary from practice to practice. Many surgeons

are unsure about the proportion of their patients who receive
nonroutine post-TJR care at outlying hospitals. Use of patient-re-
port can identify complications regardless of where patients seek
care. For example, one specialty hospital reported that two-third
of patients who require hospitalizations for complications do

so at outside institutions." Therefore, surgeons whose patients
come from a large geographic catchment area may find patient
self-report to be a valuable tool to better understand their clinical
outcomes. In addition, this information may be useful to con-
firm or refute potential complications, as others have shown that
professional hospital coders significantly overcode complications
based on a review of hospital and clinic charts.2 Novel ways to
engage and sustain partnerships with patients to identify post-TJR
events are needed. Providing a variety of reporting mechanisms
for patients—such as prestamped postcards, toll-free telephone
numbers, websites, or phone apps—will likely play a role. A few of
the FORCE sites place a phone call to patients at 30 days post-TJR
to assess any events. Given the likely financial implications based
on CMS reimbursement, hospitals will be encouraged to develop
better care coordination and to follow up with patients to learn

of potential complications before they require hospitalization
through monitoring of patients during the recovery process. It is
typical for hospitals to survey postdischarge patients about their
satisfaction with their care. In parallel, it would be possible to use
these surveys to screen for postdischarge events.

Using patient self-report and specifically developing long-term
relationships with patients can greatly advance our understanding
of postoperative outcomes and overcome some of the limitations
of other data sources. For example, when assessing longer-term
outcomes such as revision, patient-report is a feasible process to
identify complications among patients who move to new geo-
graphic areas or who change insurance or health care providers.
It is particularly important to quantify complications among the
almost 50 percent of patients undergoing TJR who are under 65
years of age and therefore have not reached Medicare eligibility.
In addition, patient self-report of complications, e.g., deep vein
thrombosis and pulmonary embolus, has been shown to more
likely reflect the clinical record than ICD-9-CM codes would."**
Undercoding is a concern for the Medicare-age TJR population.
We are currently in the process of comparing our chart-con-
firmed, patient-reported complications among patients over 65
years of age to those reported by Medicare claims to define the
level of completeness of coded complication rates.

http://repository.edm-forum.org/egems/vol2/iss1/13
DOI: 10.13063/2327-9214.1107

A significant strength of this study was the ability to examine the
medical records of both patients who did and patients who did not
report a potential complication. No prior study defined both the
positive and negative predictive values. However, there are a few
limitations to this study. First, the study was completed at a single
high-volume TJR site, due to feasibility. However, we have no rea-
son to believe that patients treated at this site would have greater
or poorer recall of post-TJR complications. Second, the outcomes
of interest occurred infrequently, so despite the review of more
than 400 charts, the estimates are based on only 49 outcomes

of interest. Third, recall bias by patients, especially among early
hospitalizations, remains a concern. Lastly, the validity of patient
self-report will likely vary from one condition to another, so these
results may not be applicable to other surgeries or procedures.

However, our approach is an advance compared to previously pub-
lished estimates that were based on questioning patients up to two
years following surgery."” In addition, the negative and positive
predictive values were strong across all postdischarge settings, and
those reported fill the void of data among patients under 65 years
of age where no single health care administrative database exists.

This study has demonstrated the value of patient self-report of
post-TJR care. The next question is how best to efficiently and
effectively implement this approach into current clinical practice.
One possible mechanism is to utilize current hospital staft and
resources. Presently, many hospitals participate in the American
College of Surgeons National Surgical Quality Improvement Pro-
gram (ACS NSQIP).>* A trained surgical clinical reviewer collects
pre- and postoperative data derived from medical records and
contacts patients assessing 30-day clinical outcomes. This model
could be tailored for the orthopedic population, such as including
patient-reported outcomes so that evaluation of pain relief and
functional improvement following surgery can be assessed. Addi-
tionally the derived data can be linked with the electronic health
records to facilitate communication with the patient’s surgeon

as well as the primary care provider and associated specialists
involved in the patient’s care.

In summary, within a national network of orthopedic surgeons
and their TJR patients, 20-30 percent of postoperative ED, DS,
and inpatient hospitalizations, in the first six months following
surgery, occurred at facilities other than where the TJR occurred.
The varied settings for post-TJR care impede quality improvement
efforts by surgeons and hospitals, as hospital-specific databases

do not include comprehensive tallies of postdischarge events and
health care utilization. In subsequent analysis, it was determined
that patient self-report is a valid and potentially very efficient
approach to augment current postdischarge surveillance efforts in
TJR. Patient self-report is a novel method of reducing missing data
from patients seeking care from outside hospitals and can improve
the ability of surgeons to self-monitor potential complications;
missing data may occur when patients change providers, which
may be related to distance to the TJR hospital, patients moving to
new geographic regions, or patients changing insurance.



All authors were involved in the design and conduct of the study;
collection, management, analysis, and interpretation of the data;
and preparation, review, and approval of the manuscript. This
study was sponsored by AHRQ. Editing assistance was provided
by Sylvie Puig, Ph.D.

1. Agency for Healthcare Research and Quality (AHRQ).
H-CUPnet Nationwide Inpatient Sample (NIS). National
Statistics 2011. (7/24).

2. Cushner E Agnelli G, FitzGerald G, Warwick D. Complica-
tions and functional outcomes after total hip arthroplasty
and total knee arthroplasty: Results from the Global Ortho-
paedic Registry (GLORY). American Journal of Orthopedics
2010;39(9 suppl):22-8.

3. Mahomed NN, Barrett JA, Katz JN, Phillips CB, Losina E,
Lew RA, et al. Rates and outcomes of primary and revision to-
tal hip replacement in the United States medicare population.
J Bone Joint Surg Am 2003 Jan;85-A(1):27-32.

4. Ong KL, Kurtz SM, Lau E, Bozic K], Berry D], Parvizi J.
Prosthetic joint infection risk after total hip arthroplasty in
the Medicare population. ] Arthroplasty 2009 Sep;24(6 Sup-
pl):105-9.

5. Malkani AL, Ong KL, Lau E, Kurtz SM, Justice B], Manley
MT. Early- and late-term dislocation risk after primary hip
arthroplasty in the Medicare population. J Arthroplasty 2010
Sep;25(6 Suppl):21-5.

6. Kreder HJ, Deyo RA, Koepsell T, Swiontkowski MF, Kreuter
W. Relationship between the volume of total hip replacements
performed by providers and the rates of postoperative compli-
cations in the state of Washington. ] Bone Joint Surg Am 1997
Apr;79(4):485-94.

7. Zhan C, Kaczmarek R, Loyo-Berrios N, Sangl ], Bright RA.
Incidence and short-term outcomes of primary and revision
hip replacement in the United States. ] Bone Joint Surg Am
2007 Mar;89(3):526-33.

8. Phillips CB, Barrett JA, Losina E, Mahomed NN, Lingard EA,
Guadagnoli E, et al. Incidence rates of dislocation, pulmonary
embolism, and deep infection during the first six months after
elective total hip replacement. ] Bone Joint Surg Am 2003
Jan;85-A(1):20-6.

9. Berry DJ. Epidemiology: hip and knee. Orthop Clin North
Am 1999 Apr;30(2):183-90.

10. Pulido L, Parvizi J, Macgibeny M, Sharkey PE, Purtill J],
Rothman RH, et al. In hospital complications after total joint
arthroplasty. ] Arthroplasty 2008 Sep;23(6 Suppl 1):139-45.

11. Woo RY, Morrey BE Dislocations after total hip arthroplasty. J
Bone Joint Surg Am 1982 Dec;64(9):1295-306.

12. Bozic KJ, Chiu VW, Takemoto SK, Greenbaum JN, Smith TM,
Jerabek SA, et al. The validity of using administrative claims
data in total joint arthroplasty outcomes research. J Arthro-
plasty 2010 Sep;25(6 Suppl):58-61.

Published by EDM Forum Community, 2014

Harrold et al.: A Novel Approach to Capturing all Posthospital Event Data

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Franklin PD, Allison JJ, Ayers DC. Beyond joint implant
registries: a patient-centered research consortium for compar-
ative effectiveness in total joint replacement. JAMA 2012 Sep
26;308(12):1217-8.

Kreder HJ, Deyo RA, Koepsell T, Swiontkowski MF, Kreuter
W. Relationship between the volume of total hip replacements
performed by providers and the rates of postoperative compli-
cations in the state of Washington. ] Bone Joint Surg Am 1997
Apr;79(4):485-94.

Cram P, Vaughan-Sarrazin MS, Wolf B, Katz JN, Rosenthal
GE. A comparison of total hip and knee replacement in
specialty and general hospitals. ] Bone Joint Surg Am 2007
Aug;89(8):1675-84.

Katz JN, Losina E, Barrett J, Phillips CB, Mahomed NN, Lew
RA, et al. Association between hospital and surgeon proce-
dure volume and outcomes of total hip replacement in the
United States medicare population. ] Bone Joint Surg Am
2001 Nov;83-A(11):1622-9.

Parimi N, Lane NE, Bauer D, Hochberg MC, Nevitt MC,
Study of Osteoporotic Fractures. Accuracy of self-reported
diagnosis of hip replacement. Arthritis Care Res (Hoboken)
2010 May;62(5):719-24.

Liu B, Sweetland S, Beral V, Green J, Balkwill A, Casabonne
D, et al. Self-reported information on joint replacement and
cholecystectomy agrees well with that in medical records. ]
Clin Epidemiol 2007 Nov;60(11):1190-4.

Greenbaum JN, Bornstein L], Lyman S, Alexiades MM,
Westrich GH. The validity of self-report as a technique for
measuring short-term complications after total hip arthro-
plasty in a joint replacement registry. ] Arthroplasty 2012
Aug;27(7):1310-5.

Yale New Haven Health Services Corporation/Center for Out-
comes Research and Evaluation (YNHHSC/CORE), Prepared
for Centers for Medicare & Medicaid Services (CMS). Mea-
sure Updates and Specifications: Elective Primary Total Hip
Arthroplasty (THA) And/Or Total Knee Arthroplasty (TKA)
All-Cause Unplanned 30-Day Risk-Standardized Readmission
Measure (Version 2.0). 2013.

Fleiss JL. Statistical Methods for Rates and Proportions. 2nd
ed. NY: Wiley; 1981.

Mears SC, Bawa M, Pietryak P, Jones LC, Rajadhyaksha AD,
Hungerford DS, et al. Coding of diagnoses, comorbidities,
and complications of total hip arthroplasty. Clin Orthop Relat
Res 2002 Sep;(402)(402):164-70.

White RH, Brickner LA, Scannell KA. ICD-9-CM codes poor-
ly indentified venous thromboembolism during pregnancy. J
Clin Epidemiol 2004 Sep;57(9):985-8.

1. Davenport DL, Holsapple CW, Conigliaro J. Assessing
surgical quality using administrative and clinical data sets:

a direct comparison of the University HealthSystem Con-
sortium Clinical Database and the National Surgical Quality
Improvement Program data set. Am ] Med Qual 2009 Sep-
Oct;24(5):395-402.



	EDM Forum
	EDM Forum Community
	10-22-2014

	Patient Report Improves Posthospital Discharge Event Capture in Total Joint Replacement: A Novel Approach to Capturing All Posthospital Event Data
	Leslie Harrold
	Scott Pascal
	Courtland Lewis
	Regis O'Keefe
	See next pages for additional authors
	Recommended Citation

	Patient Report Improves Posthospital Discharge Event Capture in Total Joint Replacement: A Novel Approach to Capturing All Posthospital Event Data
	Abstract
	Acknowledgements
	Keywords
	Disciplines
	Creative Commons License
	Authors


	Patient Report Improves Posthospital Discharge Event Capture in Total Joint Replacement

