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BACKGROUND: We sought to determine if discharge home with home health care (HHC) is an independent
predictor of increased readmission after pancreatectomy.

STUDY DESIGN: We examined 30-day readmissions in patients undergoing pancreatectomy using the
Healthcare Cost and Utilization Project State Inpatient Database for California from 2009 to
2011. Readmissions were categorized as severe or nonsevere using the Modified Accordion
Severity Grading System. Multivariable logistic regression models were used to examine the
association of discharge home with HHC and 30-day readmission using discharge home
without HHC as the reference group. Propensity score matching was used as an additional
analysis to compare the rate of 30-day readmission between patients discharged home with
HHC with patients discharged home without HHC.

RESULTS: Of 3,573 patients who underwent pancreatectomy, 752 (21.0%) were readmitted within 30
days of discharge. In a multivariable logistic regression model, discharge home with HHC
was an independent predictor of increased 30-day readmission (odds ratio ¼ 1.37; 95%
CI, 1.11e1.69; p ¼ 0.004). Using propensity score matching, patients who received HHC
had a significantly increased rate of 30-day readmission compared with patients discharged
home without HHC (24.3% vs 19.8%; p < 0.001). Patients discharged home with HHC
had a significantly increased rate of nonsevere readmission compared with those discharged
home without HHC, by univariate comparison (19.2% vs 13.9%; p < 0.001), but not severe
readmission (6.4% vs 4.7%; p ¼ 0.08). In multivariable logistic regression models, excluding
patients discharged to facilities, discharge home with HHC was an independent predictor of
increased nonsevere readmissions (odds ratio ¼ 1.41; 95% CI, 1.11e1.79; p ¼ 0.005), but
not severe readmissions (odds ratio ¼ 1.31; 95% CI, 0.88e1.93; p ¼ 0.18).

CONCLUSIONS: Discharge home with HHC after pancreatectomy is an independent predictor of increased
30-day readmission; specifically, these services are associated with increased nonsevere re-
admissions, but not severe readmissions. (J Am Coll Surg 2014;219:875e886. � 2014 by
the American College of Surgeons)

Hospital readmissions arebeingused as aqualitymetric for pa-
tient care. The Patient Protection and Affordable Care Act
contains a number of provisions intended to reduce prevent-
able readmissions by reducingMedicare payments to hospitals
with high preventable readmission rates.1 However, studies
that investigate factors that contribute to increased rates of
readmission, especially in high-risk surgical populations, are
lacking. To date, most studies about surgical readmissions
have focusedonpatient-2,3 orprocedure-4-8 specific risk factors,
which are generally nonmodifiable. However, readmission
after complex surgical procedures is likely multifactorial, and
requires a comprehensive approach to analysis.
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Pancreatectomy has a complication rate of 30% to
60%5,9 and a readmission rate ranging from 11% to
59%.3,6 Previous studies have identified comorbidities,2,3

length of hospital stay,3,5 patient age,3,5,6 and complica-
tions4-8 as being independently associated with readmis-
sion after pancreatectomy. However, most of these
studies have not examined the role of a patient’s discharge
disposition in their analyses. Discharge home with a home
health care (HHC) agency has recently been implicated as
a risk factor for readmission after major abdominal oper-
ations, including pancreatectomy.7,10 However, the role of
HHC in readmission has not been extensively studied in a
large multi-institutional study of high-risk surgical pa-
tients, such as pancreatectomy patients.
There are few definitive data about the role of HHC as

an adjunct to patient discharge.11 The intended goal of
this service is to assist patients who are recovering after
a hospital stay, or need additional support to remain safely
at home and avoid unnecessary hospitalization. Unfortu-
nately, most of these agencies are underfunded and under-
staffed.12 Home health care services generally send a home
health nurse or aide of varying experience and expertise to
the home of patients to assist in their care.13 By doing this,
patients might be assessed more frequently by less familiar
home health staff, which could increase patients’ chances

of being readmitted for less severe reasons. This would
have important implications, as roughly one third of pa-
tients receive these services after pancreatectomy.14 We
used the AHRQ’s Healthcare Cost and Utilization Project
(HCUP) California State Inpatient Database (SID) for
the years 2009 to 2011 to examine whether an association
exists between HHC and 30-day readmission after
pancreatectomy. We hypothesized that patients dis-
charged home with HHC are at increased risk for
30-day readmission after pancreatectomy compared with
patients discharged without these services after risk-
adjustment for patient, perioperative, and hospital factors.

METHODS

Study design and patient population

This was a retrospective cohort study using the AHRQ
HCUP SID for California from 2009 to 2011 to identify
patients undergoing pancreaticoduodenectomy (ICD-9-
CM procedure codes: 52.51 and 52.7), total pancreatec-
tomy (ICD-9-CM procedure code: 52.6), and distal
pancreatectomy (ICD-9-CM procedure codes: 52.52).
Healthcare Cost and Utilization Project provides variables
in the California SID to track sequential visits for a pa-
tient within a state and across facilities and hospital set-
tings. These variables include a person-level identifier
(VisitLink) and a timing variable (DaysToEvent) that
can be used to determine the days between hospital events
for an individual. Using this approach, we identified pa-
tients with readmission to any hospital from 1 to 30
days post discharge. For simplicity, only the first readmis-
sion was considered. We excluded patients younger than
the age of 18 years, patients who died before index

Table 1. Postoperative Complications and Invasive Interventions Examined (n ¼ 3,573)

Postoperative complications, n (%) Invasive interventions, n (%)

Gastroparesis, nausea/vomiting, gastric outlet obstruction, 406 (11.4)
Acute GI bleeding, 50 (1.4)
Superficial surgical site infection, 362 (10.1)
Noninfectious wound complications, 91 (2.5)
Clostridium difficile colitis, 105 (2.9)
Central venous catheter infections, 36 (1.0)
Intra-abdominal Infection, 218 (6.1)
Septicemia, 213 (6.0)
Sepsis, including septic shock, 173 (4.8)
Urinary tract infection, 246 (6.9)
Acute renal failure, 149 (4.2)
Acute respiratory failure, 121 (3.4)
Pneumonia, 181 (5.1)
Myocardial infarction, 28 (0.8)
Shock, 42 (1.2)
Venous thromboembolism, 85 (2.4)
Other surgical complicationsdbleeding/hematoma,
postoperative fistula, others, 735 (20.6)

Upper gastrointestinal endoscopy, 219 (6.1)
Percutaneous abdominal drainage, 270 (7.6)
Bronchoscopy, 27 (0.8)
Angioembolization/therapeutic blood vessel occlusion, 27 (0.8)
Prolonged mechanical ventilation >96 h, 68 (1.9)
Exploratory laparotomy/reoperation, 18 (0.5)

Abbreviations and Acronyms

HCUP ¼ Healthcare Cost and Utilization Project
HHC ¼ home health care
OR ¼ odds ratio
SID ¼ State Inpatient Database
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