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Abstract

Background—Anesthesiologists need tools to accurately track postoperative outcomes. The
accuracy of patient report in identifying a wide variety of postoperative complications after diverse
surgical procedures has not previously been investigated.

Methods—In this cohort study, 1,578 adult surgical patients completed a survey at least 30 days
after their procedure asking if they had experienced any of 18 complications while in the hospital
after surgery. Patient responses were compared to the results of an automated electronic chart
review and (for a random subset of 750 patients) to a manual chart review. Results from automated
chart review were also compared to those from manual chart review. Forty-two randomly selected
patients were contacted by telephone to explore reasons for discrepancies between patient report
and manual chart review.

Results—Comparisons between patient report, automated chart review, and manual chart review
demonstrated poor-to-moderate positive agreement (range, 0 to 58%) and excellent negative
agreement (range, 82 to 100%). Discordance between patient report and manual chart review was
frequently explicable by patients reporting events that happened outside the time period of interest.

Conclusions—~Patient report can provide information about subjective experiences or events that
happen after hospital discharge, but often yields different results from chart review for specific in-
hospital complications. Effective in-hospital communication with patients and thoughtful survey
design may increase the quality of patient-reported complication data.

In order to assess and improve perioperative care, it is essential to track postoperative patient
outcomes. Together with other healthcare professionals, anesthesiologists have a strong
incentive to monitor these outcomes. This is becoming ever more pressing with the
imminent introduction of pay-for-performance models and with the advent of the

Address correspondence to Dr. Avidan: Department of Anesthesiology, Washington University School of Medicine, Campus Box
8054, 660 S. Euclid Avenue, St. Louis, Missouri 63110. avidanm@anest.wustl.edu.

Competing Interests

The authors declare no competing interests.

Supplemental Digital Content is available for this article. Direct URL citations appear in the printed text and are available in both the
HTML and PDF versions of this article. Links to the digital files are provided in the HTML text of this article on the Journal's Web
site (www.anesthesiology.org).

This article has a video abstract. This is a substudy of the SATISFY-SOS surgical outcomes registry (NCT02032030).


http://www.anesthesiology.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fritz et al.

Page 2

perioperative surgical home concept, where the role of the anesthesiologist at some centers
is expanding to involve all aspects of perioperative patient management, including
postoperative care. To justify this expanded role, anesthesiologists must provide evidence
that the perioperative surgical home model improves patient outcomes, including reduced
complication rates both before and after hospital discharge.l2 Patient-reported outcomes
(PROs) will likely play a role in achieving this aim. Ever since Guyatt er a/.3 published an
influential 1993 article on the measurement of health-related quality of life, a variety of
PROs have been developed to measure overall health or to measure disease-specific
domains. The proliferation of studies reporting PROs led to an extension of the Consolidated
Standards of Reporting Trials guidelines to specifically address the use of PROs in
randomized trials* and instructions from the Food and Drug Administration regarding the
use of PROs in trials for labeling of medical products.> Wu et a/8 recently published a
checklist to help clinicians interpret research studies that use PROs. In fact, PROs have
become so widespread that multiple major journals have published viewpoint articles
suggesting that PROs be collected regularly in all clinical settings.”8

Although PROs are widely used to measure largely subjective outcomes, such as quality of
life, functionality, and pain, they have not commonly been used to measure more objective
medical outcomes such as myocardial infarction. Obtaining such outcomes by patient report
rather than by chart review is desirable because chart review is unable to capture events that
happen at home or events for which patients do not seek care at affiliated medical facilities.
When compared to the medical record, nonsurgical patients self-report elements of their
medical history with high negative agreement (range, 64 to greater than 99%) but with low
positive agreement (range, 1 to 85%).9-16 This means that one modality almost always
reports a symptom as absent when the other modality reports that symptom as absent, but the
two modalities frequently disagree when one modality reports a symptom as present.1”
Similar results were obtained in a study examining patient report of medical complications
after bone marrow transplant.18 The accuracy of patient reports of medical complications
has not been investigated as thoroughly among surgical patients. Existing studies have been
limited to either a single type of surgery®-21 or to a single postoperative complication.22-24
Additional characterization of PROs in a diverse surgical population is necessary if they are
to be used to identify postoperative complications for clinical care, research, or quality
improvement. The purpose of this study was to examine the convergent validity of PROs and
medical record review in detecting postoperative complications in the first 30 days after a
wide variety of surgical procedures.

Materials and Methods

Patient Population

The Human Research Protection Office at Washington University approved this study. This
analysis is a part of the Systematic Assessment and Targeted Improvement of Services
Following Yearlong Surgical Outcomes Surveys (SATISFYSQOS) project (NCT02032030).
All patients who completed surveys provided written, informed consent when visiting the
Center for Preoperative Assessment and Planning. A waiver of consent was obtained to
extract data from the medical record of surgical patients who did not visit the preoperative
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clinic or did not enroll in SATISFY-SOS during their preoperative clinic visit. Patients aged
18 yr or older were eligible if they were receiving anesthesia services for any procedure at
Barnes-Jewish Hospital (St. Louis, Missouri) or an affiliated hospital between July 2012 and
June 2013. This includes patients receiving general anesthesia, regional anesthesia,
monitored anesthesia care, and procedural sedation.

Postprocedure Surveys

Patients received a questionnaire approximately 30 days after their procedure. In addition to
previously validated instruments such as the Veterans RAND 12-item short form2® and the
Barthel Index,26 the survey included a question asking what complications patients
experienced while in the hospital recovering from their procedure. Patients could select from
a list of 18 complications, write in another complication, indicate they prefer not to answer,
or indicate they experienced no complications (table 1). Patients could select more than one
complication. The survey contained a separate question about complications after hospital
discharge, which was not included as part of this investigation. The survey was conducted in
English only.

The survey was sent by e-mail if the patient provided an e-mail address at the time of
consent. If the patient did not provide an e-mail address or did not respond to the e-mail
within 14 days, then a paper copy of the questionnaire was sent through the mail. If the
patient did not return the mailed survey within 21 days, a second copy was mailed. If the
patient did not return the second mailed survey within 14 days, then the patient was
telephoned and asked the questions over the phone. If there was initially no answer at the
telephone number, then the patient was telephoned at least once per week, up to five times.
Surveys returned and electronically processed by June 2013 were included in the analysis.

Automated Chart Review

An automated computer algorithm was used to review the patient’s electronic medical
record from the time of the procedure until hospital discharge. Researchers were blinded to
survey responses during development of the algorithm. The algorithm is described in full in
the supplemental appendix (Supplemental Digital Content 1, http://links.lww.com/ALN/
B268). Most of the complications were identified using /nternational Classification of
Diseases, 9th edition, codes present at the time of discharge, after the exclusion of admitting
diagnoses. Arrhythmias were identified using new rhythm abnormalities on
electrocardiogram reports, a new prescription for amiodarone, or the performance of a
cardioversion. Angina was defined as pain with documented location of “substernal” and
severity of at least 7/10. Respiratory failure was defined using procedure codes for
mechanical ventilation. Severe pain was defined as a pain score of at least 7/10 on
postoperative day 1 or later. Severe nausea and vomiting was defined as the administration
of an antiemetic (ondansetron, metoclopramide, scopolamine, prochlorperazine, or
dexamethasone) on postoperative day 1 or later. The automated chart review was performed
for all patients who returned the survey.

To allow for assessment of selection bias, the automated chart review was also performed for
a matched cohort of patients who did not enroll in this study. To allow for assessment of
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follow-up bias, the automated chart review was also performed for a matched cohort of
patients who consented to the study but did not return the survey. Patients were matched
using the propensity score matching technique based on age, sex, race, body mass index,
American Society of Anesthesiologists physical status, and comorbidities (coronary artery
disease, previous myocardial infarction, congestive heart failure, heart valve disease, atrial
fibrillation, history of pacemaker or defibrillator, previous cerebrovascular accident, previous
aortic disease, history of venous thromboembolism, diabetes, pulmonary hypertension,
endstage renal disease requiring dialysis, chronic obstructive pulmonary disease, obstructive
sleep apnea, liver cirrhosis, previous or current cancer, gastroesophageal reflux disease,
previous anemia, previous thrombocytopenia, previous positive Coombs test, and dementia).
Propensity scores were calculated using logistic regression in which the dependent variable
was enrollment in the study (for the first matched cohort) or return of the survey (for the
second matched cohort). Matching was performed using the nearest neighbor method with
replacement using a caliper of 0.10.

Manual Chart Review

A subset of the patients who returned the survey was selected for manual chart review. All
patients who reported a complication on the survey, as well as a random sample of the
remaining survey respondents, were included in this subset. Each chart was systematically
reviewed by two independent, trained researchers. The reviewer used the contents of the
medical record to determine whether each complication had been diagnosed while the
patient was in the hospital (/.e., if a progress note or discharge summary referred to the
complication or if diagnostic tests supported the diagnosis). Each researcher discussed
potential ambiguities with a third independent researcher. Discrepancies between these two
manual data extraction processes were resolved by manual chart review undertaken by a
fourth independent researcher. The records reviewed included anesthesiologist and recovery
room notes, admission notes, progress notes, discharge summaries, laboratory values, and
reports from imaging studies and diagnostic tests. Chart reviewers were blinded to survey
results. The two independent manual chart reviews were reliable, achieving near-perfect
agreement for eight complications (Cohen’s « values ranged from 0.5 to 1.0).

Statistical Methods

The characteristics of the patient population were described using frequency and percentage
for categorical variables and using median and interquartile range for nonnormally
distributed continuous variables. The incidence of complications found by each modality
was described using frequency and percentage. Agreement between the survey results and
the automated chart review was quantified using positive agreement, negative agreement,
and Cohen’s « statistic. By definition, the « statistic was undefined if either modality
identified zero cases of a particular complication. The same methods were used to quantify
agreement between the survey results and the manual chart review and between the two
chart review methods. Cases were excluded from the agreement statistics if the patient
marked “prefer not to answer” on the survey or left the question blank. As a sensitivity
analysis, the agreement statistics were repeated stratifying patients by survey modality, sex,
and age (dichotomized as less than 60 yr and 60 yr or more). To assess for selection bias at
the time of enrollment, McNemar test was used to compare the incidence of complications
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found by automated chart review between survey respondents and a matched cohort of
patients who did not enroll in the study. To assess for follow-up bias, McNemar test was
used to compare the incidence of complications found by automated chart review between
survey respondents and matched nonrespondents. To explore the effects of combining
complication detection modalities, the survey results and automated chart review were
combined into a composite complication assay. The composite assay was positive if either
the survey or the automated chart review indicated a complication. The survey and
automated chart review were chosen for the composite assay because these modes of
detecting complications are more feasible than manual chart review for scaling to large
patient populations. Agreement between the composite assay and the manual chart review
was quantified using positive agreement, negative agreement, and Cohen’s « statistic. All
analyses were performed using SAS version 9.3 (SAS Institute, Inc., USA). Pvalues less
than 0.05 were considered statistically significant.

Telephone Calls

Results

To qualitatively explore the reasons for discordance between survey responses and chart
review, one researcher phoned 70 randomly selected patients for whom the survey and the
manual chart review yielded discordant results. A result was discordant if any complication
was positive by one method and negative by the other method. Patient reports of angina,
nerve injury, severe pain, and severe nausea/ vomiting were not included, as patients might
experience these complications without notifying the medical staff. The researcher asked
patients to describe their experiences and also conducted an unblinded review of the
patient’s entire chart, including past admissions. The reason for each discordant report was
clarified where possible. Naturally occurring themes among the reasons for discordance
were identified.

Patient Population

Of the approximately 30,000 patients who visited the Center for Preoperative Assessment
and Planning between July 2012 and June 2013, 8,792 (30%) were enrolled during their
preoperative clinic visit and 5,133 patients (58% of those enrolled) returned the
postoperative survey (fig. 1). This analysis includes the 1,578 surveys that had been returned
to our department and electronically processed by June 2013. As shown in table 2, these
patients underwent a variety of surgical procedures. Patients were enrolled an average of 10
days before surgery (fig. 2).

Incidence of Postoperative Complications

Of those who returned the survey, 446 patients reported at least one complication, 1,010
patients reported no complication, 5 patients indicated that they prefer not to answer, and
117 patients left the question blank. The most commonly reported complication was severe
pain lasting more than 1 day (188 patients), followed by abnormal heart rhythm (86 patients)
and severe nausea/vomiting lasting more than 1 day (63 patients). The frequency count of
each complication is shown in table 3. Pain, abnormal heart rhythm, and nausea/vomiting
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were also the three most common complications found by each of the chart review
modalities.

The automated chart review was performed for patients who returned the survey, for a
matched cohort of patients who consented to the study but did not return the survey by June
2013, and (v7a waiver of consent) for a matched cohort of patients who did not consent to
the study. As measured by the automated chart review, patients who returned the survey
were less likely to experience a complication (355 of 1,578, 22%) compared to those who
did not return the survey (421 of 1,578, 27%): McNemar chi-square test (degree of freedom
=1) =7.75, P=0.006. Patients who returned the survey were equally likely to experience a
complication (355 of 1,578, 22%) compared to those who did not consent to the study (332
of 1,578, 21%): McNemar chi-square test (degree of freedom = 1) = 0.93, = 0.36.

Agreement between Surveys and Chart Reviews

The survey and the automated chart review (N = 1,578) showed poor-to-moderate positive
agreement (range, 0 to 41%) and excellent negative agreement (range, 93 to greater than
99%; table 3). Kappa values ranged from 0 for cardiac arrest and angina to 0.43 for
pulmonary embolism. Likewise, the survey and the manual chart review (N = 750) showed
poor positive agreement (range, 0 to 55%) and excellent negative agreement (range, 82 to
100%; table 4). Kappa values ranged from 0.00 for stomach or intestinal ulcer to 0.53 for
stroke. These results did not change substantially when patients were stratified based on
survey modality, sex, or age.

Agreement statistics between the automated chart review and the manual chart review are
shown in table 5. The two chart review methods also showed poor-to-moderate positive
agreement (range, 0 to 58%) and excellent negative agreement (range, 87 to 100%). Kappa
values ranged from 0.00 for angina, gastrointestinal bleed, and severe pain to 0.55 for
arrhythmia.

Agreement statistics between the composite assay (which was positive if the survey or the
automated chart review was positive) and the manual chart review are shown in table 6. The
two methods showed poor-to-moderate positive agreement (range, 0 to 59%) and excellent
negative agreement (range, 82 to 100%). Kappa values ranged from 0.00 for stomach or
intestinal ulcer to 0.48 for severe nausea and vomiting.

Reasons for Discordant Reports of Complications

Of the 70 randomly selected patients whom we attempted to contact by telephone, we
successfully reached 42 patients. Because some patients had more than one discrepancy
between self-report and chart review, we were able to investigate 54 pairs of discordant
complication reports. This included 49 complications reported on the survey but not found
during manual chart review and 5 complications found during chart review but not reported
on the survey. Naturally occurring themes among the reasons for discordance are outlined in
table 7. The most common themes were patients accurately reporting events that occurred
before surgery (n = 22), patients reporting a complication when they did not intend to do so
(n = 11), and patients accurately reporting events that occurred after hospital discharge (n =
7). Some patients misinterpreted events, such as reporting ventilator use during general
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anesthesia as a complication. Among those patients with complications found during chart
review that were not reported on the survey, some patients had no recall of the event
discovered on chart review even when specifically asked, while other patients did remember
the event after being prompted.

Discussion

In this cohort study, patient report of postprocedure complications showed low-to-moderate
positive agreement and excellent negative agreement both when compared to an automated
chart review and when compared to a manual chart review. Agreement was not improved
when patient report and automated chart review were combined into a composite assay.
Much of the discordance occurred when a patient reported an event that happened before the
procedure or after hospital discharge as a postoperative in-hospital complication. There was
also evidence of a follow-up bias, as patients who did not return the survey were more likely
to have complications detected by automated chart review than patients who returned the
survey.

As in previous studies, our findings suggest that outcomes obtained from patients frequently
do not match outcomes obtained from the medical record. Low positive agreement (0 to
71%) and high negative agreement (71 to greater than 99%) for patient-reported
postoperative complications have been observed after hernia repairl®20 and after
gynecologic oncology surgery.2! Some studies of orthopedic populations provide limited
information because the medical record was only consulted if patient report of a
postoperative complication was positive.2”-2% The only complication that has been
investigated in diverse surgical populations is wound infection, for which similar rates of
positive agreement (47 to 83%) and negative agreement (95 to 98%) have been found.22-24
The high negative agreement is likely driven by the low incidence of the observed
complications. This study extends the existing literature by examining a wide variety of
complications in a broad population of surgical patients.

Several factors may lead to discordance between patient report and chart review. Patient
report may not accurately reflect postprocedure events if healthcare professionals do not
communicate effectively with patients in the hospital, if patients cannot accurately recall
postprocedure events when completing the survey, or if patients do not understand the
survey question. Chart review may not accurately reflect postprocedure events if
complications are inadequately documented in the medical record or if there are flaws in the
chart review algorithm. However, a well-refined chart review algorithm can demonstrate
excellent sensitivity and specificity.3°

The qualitative analysis (table 7) revealed that the most frequent reason for discordance
between patient report and chart review was because the patient reported an event that
happened either before the procedure occurred or after the patient was discharged from the
hospital. This suggests that patient report may be unreliable in precisely describing the
temporal relationship between events. Patients may have found the question stem confusing
or read the question too quickly, not noticing the instruction to limit responses to
complications that occurred in the hospital while they were recovering from their
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procedures. We potentially could have placed even greater emphasis on the time period by
using special formatting such as italicized or underlined text. However, part of the problem
could stem from patients’ inability to accurately recall the timing of events, rather than lack
of understanding the intent of the survey question. Intensive care patients who experience a
postoperative complication generally have no memories from the time of surgery until
intensive care unit discharge.3 Recent work at our institution confirms that patients have
limited memories of the perioperative period.32 Patients who do not have memories of the
perioperative period may be unable to accurately describe the temporal relationship among
perioperative events.

As indicated in table 7, some discordance between patient report and chart review was
caused by patient misinterpretation of hospital events. Nearly half of patients in the United
States demonstrate limited literacy, as measured by the National Adult Literacy Survey.33
These individuals are likely to have limited health literacy as well, and healthcare providers
face heightened challenges when trying to communicate with patients of limited health
literacy.33 Efforts to convey information to patients are not always successful. In fact, only
42% of medical patients at a public hospital were able to state their diagnosis at the time of
hospital discharge.34 For this reason, physician—patient communication has been identified
as a key domain for improving the discharge process.3> Methods to enhance information
transfer to patients with limited health literacy include frequent visits with less information
per encounter and use of the “teach-back” approach to actively assess patient
understanding.38 Improved communication may prevent patients from reporting routine in-
hospital events (e.g., prophylactic antibiotics) as complications and help patients report
complications when they do occur.

Some patients unintentionally reported a complication (table 7), which may be caused by
survey fatigue. The question analyzed in this study was one item on a 44-item survey.
Furthermore, the question included a long list of answer choices (table 1), which can be
especially overwhelming when presented over the telephone. When respondents lack
motivation to focus on the survey, they begin to answer without carefully optimizing their
decision-making—a process known as satisficing.3” Common manifestations of satisficing
include increased use of the “prefer not to answer” option, selection of the first reasonable
option without consideration of later options, consistent agreement with the interviewer,
consistent selection of the midpoint of a Likert scale, and random selection from among
multiple choice answers.3” Minimizing fatigue should help improve the quality of survey
responses.

Although patient report can be limited by temporal ambiguity, poor communication, or
survey fatigue, chart review has limitations of its own. Subjective outcomes may not be
documented adequately in the medical record, despite their importance to patients. For
example, severe postoperative pain lasting greater than 1 day was only detected in four
patients on automated chart review, but 188 patients reported this complication on the survey
(table 3). Chart review is also unable to detect complications that occur after a patient leaves
the hospital, unless the patient returns to the hospital or seeks care at a facility that shares a
medical record with the hospital. Minor complications that require no treatment will be
unrecognized. Patient report might be able to effectively fill these gaps. The shortcomings of
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automated chart review are of relevance to approaches that are currently adopted in
anesthesiology research, including the Multicenter Perioperative Outcomes Group and the
Anesthesia Quality Institute.

The reader should note that the authors do not intend to draw generalized conclusions about
PROs. Although this article focuses on specific postoperative complications, many PROs ask
patients about outcomes such as quality of life, return to work, or functional status. In fact,
the survey circulated to patients after surgery as part of the SATISFY-SOS project includes
the Veterans RAND 12-item short form2° and the Barthel Index,2® along with other common
PROs. These PROs were not presented in this article because they have been previously
validated and are well-accepted by the medical community.

The limitations of this study should be noted. For some complications, a small number of
cases were observed. Small numbers can limit the precision of the agreement statistics, and
x could not be calculated for some complications because one of the chart review modalities
detected zero cases. Even after matching on important characteristics, patients who did not
return the survey had a higher incidence of postoperative complications detected by chart
review than patients who did return the survey. This could perhaps indicate a response bias.
If patient report alone were used to identify complications, then the true incidence of
complications would likely be underestimated. On the other hand, the similar incidence of
complications between patients who enrolled in the study and patients who did not enroll in
the study suggests the absence of a selection bias at the time of enrollment. Thus, the
patients who enrolled in our study are likely representative of the patients who attend our
preoperative clinic. However, because this study was conducted at a single academic medical
center, the generalizability of the findings to other settings may be limited. The question
utilized on the survey has not been previously validated, so it may have been misunderstood
by patients. Changes to the questionnaire might have improved the convergent validity
observed in this study. The manual chart review in this study was limited because several
different researchers participated; however, the high level of agreement between the two
independent reviews of each record suggests that the manual chart review algorithm was
robust. Yet the poor-to-moderate agreement between the manual chart review and the
automated chart review demonstrates that the results depend to a great extent upon the
methodology used to perform the chart review.

As anesthesiologists focus increased attention on postoperative outcomes beyond the
immediate postoperative period, it is essential to have practical tools to measure these
outcomes. Patient report can provide information about subjective experiences and about
events that happen at home, which cannot be detected by other data collection modalities. To
collect data by patient report, it is imperative to communicate effectively with patients
before hospital discharge, to clearly explain the time period of interest on the survey, and to
minimize survey fatigue. However, patient report of objective complications frequently
yields different results from those found by chart review. Thus patient report may be more
appropriate for subjective experiences, while chart review may be preferable for objective
complications.
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What We Already Know about This Topic

. Patient-reported outcomes will play an important role in healthcare
research and reimbursement, but their concordance with medical record
data in the perioperative period has not been examined

What This Article Tells Us That Is New

. In a study of more than 1,500 subjects more than 30 days after surgery,
patient-reported outcomes, compared to automated or manual chart
review, demonstrated poor-to-moderate positive agreement (0 to 58%)
and excellent negative agreement (82 to 100%)

. Discrepancies frequently reflected patients reporting events that
occurred outside the time period of interest, suggesting that more
effective in-hospital communication and thoughtful survey design may
improve the value of patient-reported outcomes
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| Approx 30,000 visited preoperative clinic |
T » Approx 21,000 did not enroll
A4 (1578 selected for matched cohort)

| N = 8792 gave consent
T » 3659 did not return survey
+ {1578 selected for matched cohort)

I N = 5133 returned survey

| » 3555 surveys not processed

2 4 by June 2013
N = 1578 surveys processed by June 2013

(included in analysis)

A 4
I AUTOMATED CHART REVIEW (N = 1578) |

v v

N = 446 N=1132
reported at least 1010 report no complication
one complication 5 prefer not to answer
117 left question blank
v v
| Kept all | | Random sample ‘
| |
v

| MANUAL CHART REVIEW (N=750) |

Fig. 1.
Patients included at each phase of the analysis.
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8 Days
before
Surgery

|

Surgery
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(Range 1 to 35 days
before surgery)

Patient
enrolled at
preoperative
clinic

Survey sent
to patient

Fig. 2.

(Range 32 to 247
days after surgery)

Patient
completes
survey

Automated
and manual
chart reviews
performed

Timeline of events for a typical patient enrolled in the study. Numbers in the timeline reflect
the median number of days before or after surgery each event occurred.
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Table 1

Survey Question Regarding Postoperative Complications

While you were in the hospital recovering from your procedure did you have or did a doctor or nurse tell you that you had any of the following
complications? (Fill in all that apply)

Heart attack

Your heart stopped beating (cardiac arrest)

Heart failure (congestive heart failure)

Abnormal heart rhythm such as atrial fibrillation

Severe pain coming from your heart (angina)

Stroke (e.g., weakness on one side of the body or difficulty speaking)
Blood clot in your leg

Blood clot in your lung

Infection in the surgical wound

You stopped breathing (respiratory arrest)

You were placed on a breathing machine because you were struggling to breathe on your own (respiratory failure)
An infection in your lungs (pneumonia)

Kidney failure and you needed dialysis

Nerve injury related to your procedure

Internal bleeding from your stomach or intestine (gastrointestinal bleed)
Stomach or intestinal ulcer

Severe pain lasting for > 1 day

Severe nausea and vomiting lasting for > 1 day

Prefer not to answer

None

Other:
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Table 2

Characteristics of the Cohort (N = 1,578)

Characteristics

Median or Frequency Interquartile Range or Percentage

Age 59
Body mass index 29
Female sex 883
Race
White 1,403
Black American 159
Other/did not provide 16
History of ever smoking 750
American Society of Anesthesiologists physical status
1 93
2 787
3 641
4 57
Surgical specialty
Cardiac 38
Electrophysiology 38
General 252
Gynecology 107
Neurosurgery 82
Ophthalmology 62
Orthopedic 288
Other 39
Otolaryngology 82
Plastic 46
Thoracic 47
Urology 107
Vascular 34
Specialty data missing 356
Hypertension 620
Coronary artery disease 156
Previous myocardial infarction 74
Congestive heart failure 66
Atrial fibrillation 79
Cerebrovascular disease 67
Previous venous thromboembolism 69
Diabetes mellitus 203
Chronic kidney disease 84
Chronic obstructive pulmonary disease or asthma 177
Obstructive sleep apnea 166
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Characteristics Median or Frequency Interquartile Range or Percentage
Gastroesophageal reflux disease 409 26
Current or previous cancer 323 20

*
Percentages in this cell do not add to 100% due to rounding.

Anesthesiology. Author manuscript; available in PMC 2016 October 27.

Page 18



Page 19

“uoeal|dwoo Jejnored e Jo Sased 0487 SaIHIUBPI MBIASI LeYD 8y} 10 ASAINS 8y} J8yMa J1 paulyapun si eddey

(9z001TT°0)8T0  ¥6 € 82 Ge 0ST G9E'T AKep T < Buniwion/easneu a1anss
(20004 T0°0-) TO0 V6 T T 18T € L8€'T AKep T < ured a1enas
— 66< 0 0 L 0 T/8'T 189|n andad

(92004 %0'0-) TT'0 66 4 [ 8 144 ST pes|q [euNsaIIoNSED
(90001 ¥0'0-) TO'0 16 14 [ 9 29 8.1'T Anfur anisN
(95°00170°0) 00 66 < 0 € €T T T9G'T sisAfe1p Butinbal ainjrey Asupiy
(050018T°0) ¥E0 66 Ge 01 T 9 T€S'T eluownaugd
(9v'00120°0) Y20 66 ve € 61 0 955'T ain|re} Aiojesidsey
— 66< 0 0 L 0 T/8'T 1saute Alojelidsay
(Sz001000)€T0 86 vl 4 € 91 928'T UoI93Jul PUNo\
(69°0018T°0) V0 66 < e S € o1 095'T wstjoqua Areuowingd
— 66 0 0 0T 0 845'T sisoquioly} snousn dssq

(¥90018T°0) V0 66 14 9 S 14 GGS'T »oAS
(00'00100°0) 000 66 < 0 0 8 4 895'T eulbuy
(9v'001G2°0) 90 L6 6€ 8z 85 1€ T97'T elwyAyIY
(€5001ST0) ¥ED 66 ge L 91 01 GYS'T ain|rey Meay annsabuod
(000 0100°0) 000 66 < 0 0 S z T.8'T isaule JelpIeD
(e70012T°0-)STO  66< qT T 9 S 995'T uoneuUl [elpsedoAiN
(1D %656) eddey  (94) 1uswaalby anlebaN  (94) JUBWaIBY 8AIISOd  BAINISOd aniefaN BAI1ISOd anebaN uonesldwo)d

MBINSY 1IeYD MBINSY 1BeYD MBINSY MBeYD MBINDY 1IeYD
{annIsod Asnuns {annIsod Asnuns ‘annebaN Asnuns ‘annebaN Aanung
FVENVEENLYZ Aduanbai4

Fritz et al.

(8/G'T = N) Malnay LeyD parewloIny pue AsAINS Usamiaq uawaalby
€ 9|gelL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Anesthesiology. Author manuscript; available in PMC 2016 October 27.



Page 20

Fritz et al.

“uo1ea1|dwod JejnonJed e Jo Sased 048z SaIHIIUBPI MBIASI LIeYD 8U) J0 ABAINS 8y} JauiI8 41 paulyapun si eddey ‘€ 8jqel ur umoys siuaied g/G'T 8yl J0 18sgns e aJe sjuaied 0G/ 8say) 1ey) 810N

(8zoorzr0)0c0 L8 0 Ge 8z L€T 05§ AKep T < Buniwion/easneu a1anss
(ze001.T'0) G20 28 (37 8. 01T 86 Yoy Kep T < ured a1ansg
(000 04 T0°0-) 000 66 0 0 L T L 189|n andad
(S7'00121°0-) 9T0 66 LT T 6 T 6€L pe8|q [eunsaluIoNSED
(860 0190°0) 220 16 ve 9 43 9 90. Anfur anisN
(Lr'001€0°0-) 220 66 44 z T 0 veL sisAfe1p Butinbal ainjrey Asupiy
(55°001800) TE0 66 143 14 LT 0 62. eIUOWNAU
(9€'0 01 ¥0'0-) 9T'0 66 LT 14 0z 0 8¢ ain|re} Aiojesidsey
— 00T 0 0 L 0 evL 1sa.1e Aojelidsay

(TT001900-) 200 16 4 T ge 8 90L UOII3)ul PUNOA
(060016T°0) ¥S0 66 < S € g 0 L wstjoqua Areuowingd
(650 01ET'0) 90 66 L& S G1 z 8zL SISoqLUOIY} sNoudA deag
(¥8'00122°0) €50 66 < €g 14 L 0 6€L ajons
(87°004ET'0-) 8T0 66 81 T L z oL eulbuy
(€5001T€E0) 2V0  S6 Ly 0 95 €T 169 elwyAyIY
(cz001200-)800 86 8 T (44 T 9zL ain|rey Meay annsabuod
— 66< 0 0 S 0 175 1Sa.Je Jeipsed

— 66< 0 0 L 0 €L uond.epUI [eIPIEI0AIN

(1D %G6) eddey  (95) usweauby anleBaN  (95) Juswealby aAIlNSOd  BAINSOd anlehaN aAIlSOd anlrefaN uonesjdwod

MBINSY MeyD
{annIsod Asnuns

MBINSY MeyD
{annIsod Asnuns

MIINGY MeyD
‘annebaN Asnuns

M3INSY MeyD
‘annebaN Aanung

1UsWaaIby

Aousnbaig

Author Manuscript

(0G2 = N) MaInsy HeyD [enuely pue AsAInS Usamiaq JusLlaalby
¥ alqel
Author Manuscript

Author Manuscript Author Manuscript

Anesthesiology. Author manuscript; available in PMC 2016 October 27.



Page 21

Fritz et al.

“uoyeal|dwod JenonJed e Jo sased 018z SaNIUBPI MBIASI LIBYD [enueLl 3y Jo paleLlolne ayi Jayyia 41 pauiapun si edde ‘¢ a|gel ul umoys siusired 8/ G T U} J0 19sgns & aJe siusied 0G/ 9say) 1eyy 810N

(L5001 T7°0) 670 06 85 28 8z 06 0SS AKep T < BuniLio/easneu 913A8S
(c0001200-) 000 /8 T T € GIT 1.8 ARep T < ured a1enas
— 66< 0 0 0 T 6vL 139|n andad

(000 04 T0°0-) 000 66 0 0 ST z €eL paa|q [eunsaIoNSED
(€T°001200-) €00 16 g T 14 1T €TL Ainfur snseN
(28001 9T0-) €0 66< € 1 € 1 6L sisAre1p Butinbal ainjrey Asupiy
(T€0 0 70'0-) ET0 86 T [ 44 [ el eluownaud
(¥6'0 045GT°0-) OV'0 66 < oy T [ T oL ain|rey Alojelidsoy
— 001 0 0 0 0 0SL 158118 Alojelidsay

(¥2°00160°0-) 800 86 6 T 4! 8 62 UOII3JUI PUNOA
(T200180°0) 00 66 < oy € 6 0 8¢gL wsijoqwsa Areuow|ng
- 66 < 0 0 0 L (772 SISOQUIOJY} SNOUBA Qmwﬁ_

(080016T°0) 050 66 < 0S 4 8 0 8€L ajons
(00001000) 000 66 < 0 0 T € oL eulbuy
(89°00127°0) G50 L6 85 9 1T LT 989 eIy YUY
(9€'0 03 0T'0-) ET0 66 €1 T 4! T 9€L ainjrey eay annsabuod
— 66< 0 0 T 0 6v. 1sa.le oeipsed

— 66< 0 0 4 0 oL uonD.epuI [eIPIeI0AIN

(1D 9%56) eddey  (95) Juswsaiby annebaN  (9p) JuswsalBy sAlISOd  8AIISOd annebsN 9AIISOd annebaN uonealdwod

MBINSY [enuel
‘3NI11ISOd MINSY
parewoIny

MBINSY [enue
‘9AI11ISOd MINSY
parewoIny

MBINSY [enuen
‘aniebaN mainey
pajewoIny

MBINRY [enue
‘anebaN mainey
parewoIny

1UslWaaiby

Aousnbaig

Author Manuscript

(0S2 = N) MaIAay LeyD [enUBA pue PajewoInyy Uaamiaq Juslaaify

G 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Anesthesiology. Author manuscript; available in PMC 2016 October 27.



Page 22

"uolyesl|dwod Jenaned e Jo sased 043z S3NNUAPI MBIASI LIBYD [enuew 3y Jo Aesse a)1sodwiod ay) Jayua 41 paulyapun s eddes) "¢ a|qel Ul umoys siuaiied /G T ay1 JO 18sqns e ae sjuaied OG/ 8say} ey 10N

(55001 07°0) 87°0 68 65 €6 25 6. 925 AKep T < BuniLio/easneu 913A8S
(ce001/10-)S20 28 e 6L 443 L6 r414 AKep T < ured a1anag
(00003 T0°0-) 000 66 < 0 0 L T a7 19| ondad
(22001 200-) 800 86 8 T 2 T 9zL paa|q [eunsaIoNSED

(Sz001€00) ¥TO 96 9T 9 95 9 289 Aanlur anteN
(S7'001¥0°0-) TZ0 66 12 4 ST 0 geL sisAre1p Butinbal ainjrey Asupiy

(9€'001€0°0) 020 86 1C v 1€ 0 STL ejuownaud
(9€°001€0°0-) 9T0 66 LT 4 0¢ 0 8¢L ainjrey Aiojesidsay

— 00T 0 0 L 0 evL 158118 Alojelidsay
(ST001¥0'0-) 900 /6 L z 34 L 869 UOII3JUI PUNOA

(T9°00150°0) €60 66 < e € 45 0 Gel wstjoquis Areuow|nd

(65001 ET°0) 960 66 L€ g ST z 8zL sIsoquioly} snousA deag

(#9001 TT°0) 80 66 < 8¢ v €7 0 €eL ajons
(S70012T°0-) 9T0 66 < LT T 8 [ 6€L eulbuy

(L5001 2€°0) L0 G6 1§ 8¢ 19 g 0v9 elwAYLY
(8T°001900-) 900 86 L T 8z T 0zL aIn|rey Meay sAnsabuon

— 66< 0 0 9 0 1273 1sa.le oeipsed
— 66< 0 0 01 0 ovL uonD.epuI [eIPIeI0AIN
(1D 9%56) eddey  (95) Juswsaiby annebaN  (9p) JuswsalBy sAlISOd  8AIISOd annebsN 9AIISOd annebaN uonealdwod
MBINSY [enuefy MBINSY [enuefy MBINSY [enuefn MBINSY [enueln
{ANIISOd MBINSY {AAIISOd MBINSY ‘annebaN MaIney  ‘aneBaN meiney
pauIquod paulquod paulquo)d paulquiod
FVENVEENLYZ Aduanbai4

Fritz et al.

(0SZ2 = N) MaInay LeyD [enuely pue (MaIAsy LieyD pParewioIny pue AsAINS JO uoneulquio)) Aessy a11sodwio) usamiaq Juswaalby

9 9|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Anesthesiology. Author manuscript; available in PMC 2016 October 27.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Fritz et al.

Table 7

Page 23

Reasons for Discordance between Survey and Manual Chart Review (N = 54 Complications)

Specific Reason for

General Theme Discordance Frequency Example
Survey The patient accurately The patient accurately 9 55-yr-old male with a history of atrial fibrillation
positive; reports an event that reports a chronic medical underwent radiofrequency ablation. He remained in
chartreview  occurred before surgery.  diagnosis. sinus rhythm after the procedure. He reported
negative “abnormal heart rhythm” on the survey.

The patient accurately
reports a complication
that occurred in the

hospital after surgery.

The patient accurately
reports a complication
that occurred after
hospital discharge.

The patient inaccurately
reports an event as a
complication.

The patient does not
intend to report a
complication.

The patient accurately
reports a complication of
a previous surgery.

The patient accurately
reports a past medical
event that was unrelated
to surgery.

The patient accurately
reports a complication
that occurred in the
hospital after surgery.
(The chart review misses
a complication that did
oceur.)

The patient accurately
reports a complication
that occurred at home
after hospital discharge.

The patient accurately
reports a complication
that occurred during a
subsequent
hospitalization.

The patient misinterprets
an event that happened
before surgery.

The patient misinterprets
an event that happened
during hospitalization.

The patient misinterprets
an event that happened
after hospital discharge.

The patient does not
recall indicating a
complication on the
survey.

There was a technical
problem with the survey.

10

34-yr-old male underwent laparoscopic
cholecystectomy. He had a history of deep venous
thrombosis 3 yr previously after resection of a bone
tumor. He reported “blood clot in your legs” on the
survey.

76-yr-old male with a history of stroke many years
before underwent radical cystoprostatectomy and
sigmoid colectomy for bladder cancer. He reported
“stroke” on the survey.

72-yr-old female with a history of atrial fibrillation
underwent radiofrequency ablation. She was treated
postoperatively with vancomycin and cefepime for
probable pneumonia. She reported “infection in your
lungs” on the survey, but this was not detected during
chart review.

71-yr-old male underwent resection of a left temporal
lobe mass. After discharge, he presented to his primary
care physician with a cough. Workup revealed a
pulmonary embolism, and he was prescribed warfarin.
He reported “blood clot in your lungs” on the survey.

63-yr-old male underwent Whipple procedure for
gallbladder carcinoma. He was discharged with a
surgical drain in place. He was readmitted a month
later with nausea/vomiting. His surgical drain output
became purulent and culture was positive. He reported
“infection of the wound” on the survey.

54-yr-old male underwent colonoscopy. Five months
previously, he was admitted to the hospital for chest
pain. Cardiac biomarkers were negative, and stress test
was negative. He reported “heart attack” on the survey.
On the telephone, he confirmed this was the event he
referenced on the survey.

30-yr-old female underwent laser retinopexy for retinal
detachment. She was extubated at the end of the
surgery and discharged home. She reported “respiratory
failure” on the survey because she was placed on a
ventilator while under general anesthesia.

36-yr-old female underwent bilateral mastectomy for
breast carcinoma. She was subsequently admitted for
chest pain and fever. She underwent a pericardial
window for a pericardial effusion. She reported this
event as “abnormal heart rhythm” on the survey.

57-yr-old male underwent oropharyngeal cancer
excision. He indicated “respiratory failure,” “infection
in your lungs,” “kidney failure and you needed
dialysis,” “nerve injury,” “internal bleeding,” and
“stomach or intestinal ulcer” on the survey. On the
telephone, he had no recall of these survey responses

and indicated that he experienced no complications.

49-yr-old male with a history of end-stage renal disease
underwent arteriovenous fistula creation for
hemodialysis access. He marked “kidney failure and
you needed dialysis” on the survey, but then he crossed
out his answer. The computer still read this as a
positive survey response.

Anesthesiology. Author manuscript; available in PMC 2016 October 27.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Fritz et al. Page 24
Specific Reason for
General Theme Discordance Frequency Example
Survey The patient does not The patient has no recall 2 58-yr-old male underwent left and right ventricular
negative; recall the event of the event discovered assist device placement for heart failure.
chart review  discovered on chart on chart review. Postoperatively the patient experienced a
positive review. gastrointestinal bleed. The medical record indicated the

The patient does recall
the event discovered on
chart review.

The patient recalls the
event discovered on chart
review only when
specifically prompted.

The patient reports the
event as one
complication, and the
chart review identifies
the same event as a
different complication.

The patient reports the
complication discovered
on chart review occurred
after discharge.

patient underwent upper endoscopy, during which a
gastric ulcer was clipped. The patient reported “internal
bleeding” on the survey but not “stomach or intestinal
ulcer.” On the telephone, the patient denied having an
ulcer even when specifically asked.

65-yr-old male underwent esophagectomy for
esophageal cancer. Postoperatively, he experienced a
leak at the anastomosis and infection requiring
antibiotics. The patient did not report “infection of the
wound” on the survey. On the telephone, the patient did
recall this event when specifically asked.

70-yr-old male underwent right upper lobe sleeve
resection for broncholithiasis. Postoperatively, he
experienced a bronchial stump leak and empyema. He
reported “infection in your lung (pneumonia)” on the
survey, while the chart review reported “infection of the
wound.”

78-yr-old male underwent Maze procedure for atrial
fibrillation. Chart review revealed shortness of breath
and pulmonary edema requiring diuresis. The patient
did not report “congestive heart failure” on the survey.
On the telephone, he reported going to another hospital
after discharge for treatment of shortness of breath.
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