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Abstract

Background—The association between early outpatient follow-up and 30-day readmission has

not been evaluated in any surgical population. Our study characterizes the relationship between

outpatient follow-up and early readmissions among surgical patients.

Methods—We queried the medical record at a large, tertiary care institution (July 2008-

December 2012) to determine rates of 30-day outpatient follow-up and readmission for general or

vascular surgical procedures.

Results—The majority of discharges for general (84% of 7552) and vascular (75% of 2362)

surgery had a follow-up visit before readmission or within 30 days of discharge. General surgery

patients who were not readmitted had high rates of follow-up (88%) and received follow-up at

approximately 2-weeks post-discharge (median time 11 days after discharge). In contrast,

readmitted general surgery patients received first follow-up at one week (a median time of 8 days);

49% had follow-up. Vascular surgery patients showed a similar trend. Over half of patients

readmitted after follow-up were readmitted within 24 hours of their most recent outpatient visit.

Conclusions—Current routine follow-up does not occur early enough to detect adverse events

and prevent readmission. Early outpatient care may prevent readmission in some patients, but

often serves as a conduit for readmission among patients already experiencing complications.
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BACKGROUND

Outpatient follow-up (FU) is a routine part of the post-operative process intended to evaluate

and monitor patient’s recovery from surgery. Ideally, the follow-up visit should allow

detection of any anomalies in the patient’s recovery. If follow-up visits are timed

appropriately, they may allow early treatment of complications and preclude costly and

morbid hospital readmissions. The objective of this study is to determine whether current

outpatient follow-up patterns are adequate to allow the timely diagnosis and treatment of

post discharge complications after general or vascular surgical procedures, thus preventing

the need for hospital readmission.

Unplanned readmission within 30 days of a surgical discharge has been established as a

quality of care indicator.1 Medicare is increasingly instituting financial penalties for higher-

than-expected readmissions rates as part of the Readmissions Reduction Program created by

the Affordable Care Act of 2010.2 Consequently, both hospital administrators and healthcare

providers have prioritized reducing 30-day hospital readmission rates. Several interventions

have been designed to reduce readmissions, including improved discharge planning, patient

education, and medication reconciliation, among others.3 These interventions are broadly

classified into pre-discharge, post-discharge, and bridging/coordinating interventions.3

Timely outpatient follow-up has been evaluated and is inconsistently associated with

readmission. This has been studied for the most part in patients with medical illnesses.

Several investigators have demonstrated a decreased risk of readmission for patients with

timely follow-up with their primary care physician.4,5 For example, early outpatient follow-

up led to decreased readmission rates for patients with congestive heart failure and atrial

fibrillation.6,7 In contrast, in patients treated for myocardial infarction, aggressive follow-up

did not significantly lower rates of readmission.8

The importance of early outpatient follow-up in preventing readmission has not been

evaluated in a surgical population. One possible reason for this is that outpatient follow-up

after surgery is not captured by traditional claims databases, such as Medicare. This is

because global billing for most open surgical procedures, which is 90 days, is inclusive of

the payment for outpatient visits during that interval. Thus there are no registered or paid

claims for these visits. To overcome this limitation, we utilized data from the electronic

medical record from a large, tertiary care institution and evaluated follow-up visits and

compared these to readmission rates for patients undergoing general or vascular surgical

procedures. Our study provides a description of the relationship between outpatient follow-

up and 30-day readmissions among surgical patients.
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METHODS

We used data derived from a review of the electronic medical record at a single tertiary care

institution from July 2008 through December 2012 for all general (GS) and vascular surgical

(VS) procedures performed as part of an inpatient hospitalization as previously described.9

The hospital business planning and analysis office created the data set by querying the

institutional medical record. This study was approved by the University of Wisconsin,

Madison Health Sciences Institutional Review Board.

Study cohort inclusion required an inpatient surgical procedure performed by a surgeon on

the general or vascular surgery service. Patients excluded from this analysis were pediatric

patients (age less than 18 years old at time of procedure), those who died during the initial

hospitalization, patients discharged against medical advice, and patients with a scheduled

readmission within 30 days of initial discharge. Qualifying admissions more than 30 days

after discharge were treated as separate primary admission; only one admission/readmission

pair per patient was allowed within a given 30 day period. Outpatient encounters within the

single-hospital system were linked to inpatient hospitalizations using the patient

identification number. For readmitted patients, outpatient visits were excluded from the

analysis if they occurred after readmission. For patients without a subsequent readmission,

outpatient visits occurring within 30 days of initial discharge were included. We excluded

outpatient visits if they were for a specific test, study, or service involving a limited aspect

of care (e.g. laboratory tests, radiology studies, rehabilitation services). These visits were

excluded to ensure that the outpatient follow-up was a meaningful visit with a surgeon,

primary care provider, or another medical specialist.

Sociodemographic characteristics obtained from the medical record included age (years),

race (white or non-white), gender, proximity to primary hospital (in-county versus remote

residence), and insurance type (fee for service, HMO, Medicare, Medicaid, and other/self-

pay). Additional statistical descriptions of the initial hospitalization included the length of

stay (days), severity of illness (3M All Patient Refined Diagnosis Related Groups

classification),10 discharge destination (home, home with home health care, SNF,

rehabilitation, and other facility), and whether the hospitalization included time spent in an

intensive care unit (ICU).

Our level of analysis is the hospitalization rather than the patient. Descriptive analyses,

including frequencies, medians, and percentages, were performed using STATA 12 software

(StataCorp LP, College Station, TX) and R statistical software.11 Descriptive characteristics

are summarized with percentages or median with associated interquartile range where

appropriate. Graphics depicting follow-up and readmission timelines were generated using

the ggplot2 package in R.12

RESULTS

Sociodemographic and Clinical Characteristics Associated with Follow-up

There were 7552 discharges (6620 unique patients) from the general surgery service during

the study period, and vascular surgery had 2362 discharges (2000 unique patients). The
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majority of patients undergoing general or vascular surgical procedures had at least one

outpatient follow-up visit (84% and 75% respectively) within 30 days of discharge or prior

to readmission. Sociodemographic and clinical characteristics were significantly associated

with whether the patient received follow-up care in each surgical group (Table 1). The

patients most likely to receive any outpatient care within 30 days following discharge were

disproportionately white, were locally residing, had lower disease severity, and experienced

shorter lengths of stay. They were more likely to have private insurance, no ICU stay, and a

routine procedure. Women were more likely to have follow-up in general surgery, but this

difference was not as pronounced for vascular surgery.

Overall Rates of Follow-Up and Readmission

For both surgical groups, patients who had follow-up were less likely to be readmitted

(Table 2). However this finding does not necessarily imply a positive relationship between

follow-up and prevention of readmission. The majority of readmissions occurred within the

first two weeks following discharge (Table 3) and patients who experienced very early

readmission (within the first or second week following discharge) did not have the

opportunity to attend a routine follow-up. A significant proportion of general surgery (28%)

patients were readmitted within 24 hours of their first follow up visit; 8% of vascular

surgery patients were readmitted within 24 hours of their first visit (Table 4). More than half

of general and vascular surgery patients readmitted after follow-up were readmitted within

24 hours of their most recent (not necessarily their first) outpatient visit. These findings

could be related to the discovery of a serious complication at the time of a routine follow-up

visit leading to readmission. Alternatively, an urgent or non-routine follow-up visit might

have been arranged secondary to the development of a complication.

Timing of First Follow-Up Relative to Discharge by Readmission Status

The timing of first follow-up for readmitted and not readmitted patients is depicted for

general and vascular surgery patients in Figure 1.1. The graphs show the number of days to

first follow-up for readmitted patients and not readmitted patients. First outpatient contact

occurred earlier for patients who were readmitted than for patients that were not. General

surgery patients who were not readmitted received follow-up at a median time of 11 days

after discharge with a smaller spike in outpatient visits at one week; their rates of no follow-

up were low at 12%. In contrast, general surgery patients that were readmitted received first

follow-up at a median time of 8 days with 51% having no follow-up.

Figure 1.2 shows time of first follow-up for readmitted patients stratified by week of

readmission. For general surgery patients readmitted within the first week following

discharge, 79% received no outpatient care; for the remaining 21% the median time to

follow-up was 4 days following discharge. Similarly, among patients readmitted within the

second week following discharge, 38% received no outpatient care, with the remainder

receiving outpatient care at a median 7 days after discharge. General surgery patients who

were readmitted in the third and fourth week following discharge were similar to non-

readmitted patients in that time to first follow-up was a median of 11 days and the rate of no

follow-up was 15%.
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There was a similar trend for vascular surgery patients, although rates of no follow-up were

higher (Fig. 1.1). First outpatient contact occurred earlier for patients who were readmitted

than for patients that were not. Vascular surgery patients who were not readmitted received

follow-up at a median time of 12 days after discharge with a smaller spike in outpatient

visits at one week; their rates of no follow-up were 23%. In contrast, vascular surgery

patients who were readmitted received first follow-up at a median time of 8 days with 42%

having no follow-up.

For vascular surgery patients readmitted within the first week following discharge, 75%

received no outpatient care; for the remaining 25% the median time to follow-up was 4 days

following discharge (Fig. 1.2). Similarly, among patients readmitted within the second week

following discharge, 50% received no outpatient care, with the remainder receiving

outpatient care at a median 7 days after discharge. Vascular surgery patients who were

readmitted in the third and fourth week following discharge were similar to non-readmitted

patients in that time to first follow-up was a median of 11 days and the rate of no follow-up

was 12%.

Timing of Readmission Relative to Follow-Up

The time between first follow-up and readmission is essential to understanding whether

existing follow-up patterns preclude readmission or simply act as a conduit for readmission.

The boxplots in Figure 2 depict which day following discharge the first outpatient visit

occurred for the following patient groups: (1) not readmitted, (2) readmitted within 24 hours

of follow-up, (3) readmitted more than 1 day after follow-up. Patients who were readmitted

within 24 hours of their first outpatient visit had that visit at a median time of one week (7–8

days) after discharge (GS IQR: 7; VS IQR: 10). In contrast, the median time to first follow-

up for these “rapidly readmitted” patients approximately corresponds to the 25th percentile

of time to first follow-up among patients who were not readmitted (GS median NR=11 days;

VS median NR=12 days). In sum, for readmitted patients, first follow-up was sooner

following discharge than was first follow-up for patients who were not readmitted.

Timing of First Follow-Up Relative to Discharge vs. Timing of Readmission Relative to
Discharge

A similar trend can be seen in histograms showing (1) time from discharge to first follow-up

among patients who were not readmitted and (2) time from discharge to readmission among

all patients who were readmitted (Figure 3). Among general surgery patients, a median 8

days between discharge and readmission was much earlier than the median 11 days between

discharge and first follow-up for patients who were not readmitted (medians shown with

dashed lines). The median time between discharge and follow-up for vascular patients who

were not readmitted was the same as the median time from discharge to readmission for

readmitted vascular surgery patients. Overall, readmissions occurred at the same time or

earlier than the average follow-up visit for patients with “usual care” (i.e., no readmission).

Number of Follow-Up Visits

Whereas patients who were readmitted within 2 weeks of discharge were less likely to have

any follow-up (Table 5: median number of visits GS=1;VS=2; mode=0), patients who were
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not readmitted usually had a single visit (median GS=2; VS=2; mode=1). Patients

readmitted between 15 and 30 days of discharge appear to be more like not readmitted

patients in terms of outpatient care utilization, although proportionally more of them had

multiple outpatient visits prior to readmission (not shown). The first follow-up visit was also

the last (i.e., only) for 57% of readmitted general surgery patients and 31% of readmitted

vascular surgery patients. Overall, it is uncommon for patients discharged after general or

vascular surgery to have burgeoning complications monitored on an early and ongoing basis

in the outpatient setting prior to readmission.

Providers of Follow-Up Visits

The majority of patients who received outpatient care had their first visit with a surgical

service (Figure 4). Of those, the vast majority received care from the operating service (i.e.,

general surgery or peripheral vascular/vascular surgery). All patients groups had low rates of

outpatient care by a primary care physician in the immediate post-operative interval. Patients

who were ultimately readmitted most often had follow-up with a medical specialist, likely to

manage a comorbid condition or incompletely resolved post-operative complication; these

sicker patients were predisposed to readmission.

DISCUSSION

Transitioning patients from the inpatient setting to home or a post-acute care facility

following surgery has received little attention from researchers and practitioners, leading to

fragmented care from the perspective of the patient. The data summarized here represent a

preliminary step in evaluating when first outpatient follow-up might be timed to preclude

costly and preventable readmissions following discharge after general or vascular surgery

procedures.

Our results show that current patterns of outpatient follow-up in the immediate postoperative

period are not conducive to detecting adverse events and burgeoning complications. The

most compelling finding of this study was that the majority of 30-day readmissions occurred

within 2 weeks of discharge, before patients could return for their traditional 2-week follow-

up appointment. Since the primary goal of follow-up is to monitor for complications, this

finding calls into question the value of the “routine follow-up,” particularly as a tool to

prevent readmission. There were also a number of patients readmitted between weeks 2 and

4 that had non-routine follow-up before the traditional 2-week appointment, likely for a

complication that developed soon after discharge. Additionally there were patients first

evaluated at their routine follow-up that already had complications too advanced to prevent

readmission. Thus, the forgoing suggests that the routine 2-week follow-up visit allowed

early identification and treatment of a complication or the prevention of a readmission in at

best, a small subset of patients. In other words, the routine 2 week follow-up visit appears

useful only as a mechanism to connect surgeons with the patients who experience a routine

and uneventful postoperative course.

Does this mean that the routine 2-week follow-up should be abandoned? Perhaps not. Most

patients wish to see their surgeon following discharge for reassurance that all is well, even if

their postoperative course is uneventful. However, our findings do suggest that the timing of
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follow-up should be predicated upon the patient’s likelihood of developing complications.

Moreover, if a patient has already developed a complication before discharge, early follow-

up and monitoring of this complication is advisable. Although both of these

recommendations seem intuitive, it appears that this practice is infrequently followed. The

opportunity may exist to decrease readmission by designing programs that personalize the

timing of the follow-up visit based on individual patient needs.

Patients not readmitted were most often evaluated postoperatively by the surgical team,

whereas readmitted patients were more often evaluated by a non-surgeon. One interpretation

of these findings is that, in the absence of close postoperative monitoring by the surgical

service, patients with complications are reaching out to medical physicians for care. It is also

possible that routine follow-up was scheduled for some patients who had significant

comorbidities, with their medical specialist rather than a surgeon; and these sicker patients

are more likely to be readmitted. The latter explanation seems less probable than the former;

it is unusual for a surgical service to overtly secede follow-up to medical specialists. These

findings suggest that failure of a surgical service to closely monitor patients predisposed to

complications, leads to these patients finding an alternative and perhaps more familiar

source of care.

Existing studies have demonstrated an inconsistent relationship between early outpatient

follow-up and readmissions. The literature examining the association between follow-up and

readmission is heterogeneous, involving multiple disease processes, different definitions of

timely follow up, and different research methods.4–8,13 These differences may account for

the variability in findings. Different disease processes likely require follow-up at different

intervals to prevent adverse events. Definitions of follow-up were also variable. The studies

reviewed define timely follow-up as either the first 7 6,8 or the first 14 7,13 days following

discharge, but provide little justification for this interval. Primary and specialty care visits

were both studied, although most studies involved specialty care.4,7,8,13 Consistent with our

results, these studies show that early follow-up can both expedite readmission and preclude

readmission, and the net effect of follow-up depends on the disease process and population

of interest.

Limitations

The results of this study should be interpreted in the context of some important limitations.

Most notably, we used single institution data. Because we were unable to measure follow-up

or readmission of our patients at clinics or hospitals outside of our system, our data are

biased. This is particularly true for the vascular surgery service, which serves as a regional

center that routinely discharges patients to remote/rural care settings for follow-up; some

percentage of these patients likely had follow up in their local care setting or at their local

hospital. Consequently, our conclusions are limited regarding those patients we classified as

“not readmitted,” or having no follow-up. In addition, inference methods for these data, in

which follow-up has the potential to preclude readmission and vice versa, are challenging.

These events may be defined as “semi-competing risks,” but the limited scope of our study

renders this type of analysis inappropriate. With this limitation, the goal of our study was to

describe trends and patterns at a single institution and inform preliminary research in this
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area. Finally, because of medical record functionality, we were unable to determine when

the follow-up visit was scheduled (i.e., at the time of hospital discharge or urgently just

before the appointment); therefore, we could not determine whether a given follow-up visit

was routine or urgent.

Conclusion

Overall, our findings represent a preliminary proof of concept study for redesigning

transitional care after surgery. As quality improvement efforts and financial incentives

increasingly incorporate the immediate post-discharge interval, research on surgical care

must address the question of how to best meet patients’ needs as they recover in the

outpatient or post-acute care setting. Specifically, when and how often do surgical patients

need follow-up? What clinical characteristics determine whether a patient is likely to

experience an adverse event in the first week or two following discharge? How can

providers better identify patients who are unable to care for themselves at home and ensure

that these patients receive home health care? The answers to these questions and others will

become central to improving care coordination and designing appropriate outpatient care

archetypes for surgical patients. In order to treat early complications and stem readmissions,

more study will be necessary. Ultimately a randomized, controlled trial including

individually tailored follow-up vs. usual care would be an appropriate first step in

redesigning transitional care for surgical patients.
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Figure 1.
Figure 1.1. Day of First Follow-up by Readmission Status

Post-discharge day of first follow-up visit by readmission status for general and vascular

surgery patients

Figure 1.2. Day of First Follow-up for Readmitted Patients by Time From Discharge to

Readmission

Post-discharge day of first follow-up visit stratified by days to readmission for general and

vascular surgery patients
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Figure 2.
Day of First Follow-up Visit by Time Between First Follow-up and Readmission

Post-discharge day of first follow-up visit stratified by time between follow-up and

readmission for general and vascular surgery patients
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Figure 3.
Day of First Follow-up vs. Day of Readmission

Post-discharge day of first follow-up for not readmitted patients as compared to post

discharge day of readmission for readmitted patients
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Figure 4.
Provider Specialty for First Follow-up Visit

Provider specialties for first follow-up visits of general and vascular surgery patients
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Table 1

Univariate Analysis of Follow-up and Sociodemographic/Clinical Characteristics

% with Follow-up for General Surgery % with Follow-up for Vascular Surgery

Male 82.3% * 74.5%

Female 85.7% 76.5%

White 84.4% * 75.9% *

Black 78.5% 78.8%

Other 83.8% 53.7%

In-county Residence 87.5% * 90.9% *

Remote Residence 81.3% 69.1%

Low severity illness 86.9% * 86.1% *

Moderate severity illness 88.4% 80.1%

High severity illness 82.5% 72.9%

Very high severity illness 61.2% 55.7%

Routine 90.4% * 77.6% *

Emergent/Urgent 75.2% 71.2%

ICU Stay 43.3% * 65.6% *

No ICU Stay 84.8% 75.6%

Fee for Service 85.2% * 80.0% *

Health Maintenance Org. 88.9% 91.7%

Medicaid 79.6% 76.3%

Medicare 82.3% 72.9%

Other/Self Pay 75.6% 58.3%

Discharged Home 87.3% * 79.2% *

Discharged Home Health 86.8% 77.8%

Discharged to skilled nursing facility 69.4% 74.4%

Discharged to Rehab 51.1% 51.9%

Discharged to Other 34.9% 37.4%

Facility

Length of Stay (days) 4(5) v. 6(12) No FU * 4(5) vs. 7(8) No FU *

Age 53.5(24) v. 52(31) No FU * 65(19) v. 69(17) No FU *

N 7552 2362

*
p<.01; joint significance for characteristics with multiple categories; FU=follow up; median(interquartile range) reported for continuous variables
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Table 2

Follow-up and Readmission Status

General Surgery Vascular Surgery

Overall rate of Follow-up 84.1% 75.3%

Overall rate of Readmission 10.3% 9.8%

Readmission Rate without Follow-up 33.0% 16.6%

Readmission Rate with Follow-up 6.0% 7.6%

N 7552 2362
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Table 3

Time between Discharge and Readmission among Readmitted Patients

General Surgery Vascular Surgery

Readmitted 0–7 days following discharge 45.6% 28.9%

Readmitted 8–14 days following discharge 25.5% 31.0%

Readmitted 15–21 days following discharge 15.0% 23.7%

Readmitted 21–30 days following discharge 13.9% 16.4%

Readmitted Patients n=779 n=232
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Table 4

The Relationship between Follow-Up and Timing of Readmission

General Surgery Vascular Surgery

Time between first follow-up and readmission

Readmitted within 24 hours of first follow-up 27.9% 8.1%

Readmitted within 2–7 days of first follow-up 18.5% 12.6%

Readmitted within 8–14 days of first follow-up 8.6% 6.7%

Readmitted more than 2 weeks after first follow-up 2.3% 3.7%

Time between most recent follow-up and readmission

Readmitted within 24 hours of most recent follow-up 52.3% 51.1%

Readmitted within 2–7 days of most recent follow-up 30.2% 32.6%

Readmitted within 8–14 days of most recent follow-up 14.3% 11.9%

Readmitted more than 2 weeks after most recent follow-up 3.1% 4.4%

Patients readmitted after follow-up n=384 n=135
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Table 5

Number of Follow-Up Visits in the First 30 Days Following Discharge

General Surgery Vascular Surgery

Not Readmitted 2(1);1 1(1);1

Readmitted 2(2);0 2(2);0

Median(interquartile range);mode reported for number of visits
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