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Background: We previously reported that post-discharge nursing telephone assessments identified a 
frequent number of patient complaints. Our aim was to determine if telephone assessments can identify 
patients at risk for emergency room (ER) visits or hospital readmissions.
Methods: A single-institution, retrospective review was performed on all patients undergoing pulmonary 
resection over a 12-month period. Standardized nursing telephone calls were conducted and records were 
reviewed to determine postoperative issues. ER visits and readmissions within 30 and 90 days were recorded.
Results: In total, 521 patients underwent pulmonary resection and 245 (47%) were reached for telephone 
assessment. ER visits within 30/90 days were 8.1% (n=42) and 12.1% (n=63). Readmissions within 30/90 
days were 3.1% (n=16) and 6% (n=31). For those reached by telephone assessment, patients with major 
issue demonstrated increased 30-day ER visits: 22.6% (n=7) vs. 8.0% (n=17), P=0.019. For all patients, 
those with 90-day ER visit and/or readmission were more likely to have pulmonary complications during 
initial admission (43.8% vs. 21.2%, P<0.001). Among patients who were reached by telephone, independent 
predictors of ER visit or readmission within 30 days were: major issue identified on telephone assessment 
(P=0.007), discharge with chest tube (<0.001), and reintubation postoperatively (P=0.047). 
Conclusions: Standardized nursing telephone assessments were able to identify a high-risk population 
more likely to need ER visit or readmission. However, telephone assessments did not decrease ER visits or 
readmissions. Improved post-discharge protocols are needed for these high-risk patients in order to ensure 
patient safety, optimize patient experience, and limit unnecessary resource utilization.
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Introduction

Unplanned hospital readmissions after surgery negatively 
impact patients and are associated with increased mortality 
(1,2). A substantial cost to the healthcare system is 
also created by hospital readmissions (3-5). Hospital 
readmissions serve as a quality metric by which hospitals 
and providers are judged (6). After pulmonary resection, 
hospital readmissions are estimated to be 7–12% at 30 
days and as high as 20% at 90 days (7-10). Risk factors 
for readmission after pulmonary resection include longer 
operative times, prolonged air leak, decreased predicted 
forced expiratory volume in 1 second (FEV1), and discharge 
to nursing home facility (11). 

There is considerable interest in identifying predictors 
of hospital readmission and implementing programs to 
decrease its occurrence. In 2012, the Hospital Readmission 
Reduction Program was introduced by the Centers for 
Medicare and Medicaid Services (CMS). This program 
reduces reimbursement to hospital with increased 
readmissions for acute myocardial infarction, chronic 
obstructive pulmonary disease, heart failure, pneumonia, 
coronary artery bypass graft surgery, and elective total hip 
arthroplasty/total knee arthroplasty (12,13). 

Post-discharge nursing telephone assessments can 
evaluate patient complaints, offer reassurance and 
instructions, and monitor recovery after procedures  
(14-18). We previously reported that post-discharge 
nursing telephone assessments identified a frequent number 
of patient complaints after discharge from pulmonary 
resection (19). The aim of this study was to determine if 
post-discharge nursing telephone assessments can identify 
patients who are high risk for emergency room (ER) visits 
or hospital readmissions.

Methods

After obtaining approval from the institutional review 
board (PA14-0771), a retrospective review was performed 
on consecutive patients undergoing pulmonary resection 
at the University of Texas MD Anderson Cancer Center. 
We included patients with primary lung cancer and as well 
as pulmonary metastatic disease. The study period was 12 
months: April 2013–March 2014. 

As previously described (19), our group implemented 
a standardized post-discharge patient phone call in 2013. 
Clinical Nurse Leaders on the thoracic surgery inpatient 

floor were tasked with completing the phone calls. Patients 
were contacted and asked specific questions to identify any 
postoperative issues or complaints, including: diet, appetite, 
pain, medication usage, bowel activity, difficulty breathing, 
physical activity level, social support, and characteristics of 
surgical wound. Any additional concerns from the patient 
or their primary caregiver were also documented. The 
Clinical Nurse Leader completed a standardized note in 
the electronic medical record. Postoperative issues and 
concerns were addressed following our developed protocol. 
No intervention was performed for patients without any 
issues identified. The Clinical Nurse Leader provided 
counseling for minor issues such as correct medication 
dosage, routine wound care, and questions about activity 
restrictions. Patients with major issues were triaged as 
previously described (19) with appropriate referrals made 
to inpatient practitioners for follow up, clinic appointments 
scheduled, and/or ER referral.

Data were obtained from our prospectively maintained 
departmental database, including patient demographics, 
medical comorbidities, operative details such as approach 
and extent of resection, and postoperative events. Medical 
records were reviewed to determine ER visits and 
readmissions within 30 and 90 days.

Statistical analyses were performed with SPSS Ver. 21.0 
(IBM Corporation, Armonk, NY). Student’s t-test compared 
independent data. χ2 test and Fisher’s exact test was used to 
compare categorical data. Multiple logistic regression was 
performed and covariates with P<0.25 were entered into 
multivariable analysis. Stepwise Wald backward elimination 
was used in multivariable logistic regression analysis to 
identify variables independently associated with the ER visit 
and hospital readmissions. Values are expressed as mean ± 
standard deviation. Significance was assessed at P<0.05.

Results

During the 12-month study period, 523 patients underwent 
pulmonary resection and 521 patients survived to hospital 
discharge. The median age was 60±15 years and most 
were male (n=271, 52%). The most common extent 
of resection was sublobar (n=259, 50%), followed by 
lobectomy (n=232, 44%). The most frequent operative 
approach was thoracotomy (n=363, 70%), with video-
assisted thoracoscopic surgery comprising 26% (n=134) and 
robotic-assisted thoracoscopic surgery 6% (n=29).

Two hundred and forty-five patients (47%) were reached 
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for telephone assessment, while 276 (53%) were not able 
to be contacted. The demographics of whose individuals 
who were reached for telephone assessment and those not 
reached were not significantly different (data not shown). 

Among all patients, ER visits within 30 and 90 days were 
8.1% (n=42) and 12.1% (n=63), respectively. Readmissions 
within 30 and 90 days were 3.1% (n=16) and 6% (n=31). 
Likelihood of ER visit or readmission was not dependent 
on whether patients were reached for telephone assessment 
(P=0.523). For all patients, those with 30-day ER visit 
or readmission were more likely to have pulmonary 
complications during initial admission (P<0.001), including 
discharge with chest tube (P<0.001) (Table 1). Patients with 
90-day ER visit or readmission were also more likely to 
have pulmonary complications during initial admission 

(P<0.001), including discharge with chest tube (33% vs. 7%, 
P<0.001) (Table 2). Patient with ER visit or readmission at 
30 or 90 days were more likely to be local resident (within 
50 miles of medical center) (P=0.001 and P=0.005).

Next, subgroup analysis was performed on those reached 
for telephone assessment (n=245). Patients identified to 
have major issues on telephone assessment demonstrated 
increased 30-day ER visits: 22.6% (n=7) vs. 8.0% (n=17), 
P=0.019 and trended toward increased 30-day readmission 
9.7% (n=3) vs. 2.3% (n=5), P=0.066 (Figure 1). 

Multiple logistic regression was performed on the 
composite outcome of ER visit or readmission. For all 
patients, pulmonary complications were independent 
associated with ER visits or hospital readmissions at 30 
and 90 days (Table 3). Among the subgroup reached for 

Table 1 Univariate analysis between patients with 30-day ER visit 
or hospital readmission vs. none, all patients

Variables 
No ER visit/
readmission 

(n=457)

ER visit/
readmission 

(n=64)
P

Age, years 59±15 58±12 0.870

Sex, male 52% 55% 0.726

Race 0.990

Caucasian 80% 82%

African American 8% 7%

Local residence 27% 50% 0.001

Extent of surgery 0.172

Sublobar 51% 34%

Lobectomy 43% 57%

Bilobectomy 2% 2%

Pneumonectomy 4% 7%

Post discharge telephone 
call

46% 56% 0.174

Approach 0.316

Thoracotomy 69% 80%

VATS 26% 18%

Robotic 5% 2.3%

Pulmonary complications 21% 53% <0.001

Discharge with chest tube 7% 40% <0.001

Discharge on oxygen 8% 6% 0.752

Table 2 Univariate analysis between patients with 90-day ER visit 
readmission vs. none, all patients

Variables
No ER visit/
readmission 

(n=457)

ER visit/
readmission 

(n=64)
P

Age, years 59±15 61±11 0.388

Sex, male 52% 53% 0.850

Race 0.901

Caucasian 80% 84%

African American 8% 6%

Local residence 27% 44% 0.005

Extent of surgery 0.060

Sublobar 52% 36%

Lobectomy 43% 53%

Bilobectomy 2% 3%

Pneumonectomy 4% 8%

Post discharge telephone 
call

46% 52% 0.437

Approach 0.218

Thoracotomy 69% 78%

VATS 27% 20%

Robotic 5% 2%

Pulmonary complications 21% 44% <0.001

Discharge with chest tube 7% 33% <0.001

Discharge on oxygen 8% 6% 0.570
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telephone assessment, logistic regression identified: major 
issue on telephone assessment (P=0.007), discharge with 
chest tube (P<0.001), and reintubation postoperatively 
(P=0.048) as independently associated with ER visit 
or readmission within 30 days (Table 4).  Variables 
independently associated with ER visit or readmission 
within 90 days were length of stay (P=0.038) and discharge 
with chest tube (P=0.001) (Table 4).

Discussion

In our study, we identified a significant number of ER 

visits at 30 and 90 days: 8.1% (n=42) and 12.1% (n=63), 
and hospital readmission at 30 and 90 days: 3.1% (n=16) 
and 6% (n=31). Inpatient pulmonary complications were 
independently associated with ER visit and hospital 
readmission. Standardized nursing telephone assessments 
were able to identify a high-risk population likely to need 
ER visit or readmission. However, additional protocols are 
needed to decrease readmission in this group of patients.

Readmission after pulmonary resection was relatively 
low in our study, but other studies have reported higher 
rates. A review of the American College of Surgeons 
National Surgical Quality Improvement Program database 
demonstrated a 30-day readmission rate of 9.3% for 
patients undergoing pulmonary resection for any indication. 
There was no difference in readmission rates between open 
lobectomy and video-assisted thoracoscopic lobectomy. 
Pulmonary complications during the initial hospitalization 
were strongly associated with hospital readmission (7). Hu 
et al. (1) analyzed the Surveillance Epidemiology and End 
Results (SEER)-Medicare registry from 2006–2011 for 
patients undergoing lung cancer resection and found the 
readmission rate was 12.8%. Readmission was related to 
pulmonary complications such as pneumonia, respiratory 
insufficiency, pneumothorax, and cardiac events. Most 
importantly, 90-day mortality was increased by 6-fold after 
hospital readmission. 

We previously reported that post-discharge nursing 
telephone assessments identified a frequent number 
of patient complaints after discharge from pulmonary  
resection (19). Issues identified included constipation, 
shortness of breath, and inadequate pain control. Most 
issues were minor and addressed on the telephone 
assessment, however 13% required escalation of care (19). 
In this study, we found that major complaints identified 
on telephone assessment were independently associated 
with ER visit and hospital readmission. Previous studies 
analyzing nursing post-discharge telephone assessment after 
medical admission have demonstrated reduced hospital 
readmissions for those who received telephone call (15). 
However, a recent Cochrane review of 33 studies concluded 
there was not sufficient evidence to conclude that telephone 
assessments were an effective intervention (16).

In our study, post discharge nursing telephone 
assessments were able to identify patient high risk for ER 
visit or readmission, however telephone assessments alone 
were not sufficient to decreases readmissions. There is a 
need for improved post discharge protocols to prevent 

Table 3 Logistic regression for 30 and 90 ER visit or readmission, 
all patients

Outcomes and variables P value OR
95% CI for OR

Lower Upper

ER visit or readmit 30 days, 
all-patients n=521

Pulmonary complications <0.001 4.027 2.143 7.566

ER visit or readmit 90 days, 
all-patients n=521

Pulmonary complications <0.001 2.917 1.695 5.019

Figure 1 Thirty-day ER visit and readmission rate between 
patients with major issues identified on telephone assessment and 
those with no major issue. ER, emergency room.
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readmission. Patients with risk factors for ER visit or 
readmission such as pulmonary complication during initial 
hospitalization and those discharged home with chest 
tube are two patient populations that could be targeted 
with these protocols. Improvements could be made in 
the availability for seeing patients in clinic, especially 
after identifying issues on telephone assessments. These 
developments could decrease hospital readmission rates 
after pulmonary resection.

Pulmonary complications appear to be a significant factor 
in hospital readmission in our study and several others (1,8). 
Enhanced recovery after surgery (ERAS) protocols have 
recently shown to be associated with decreased pulmonary 
complications after pulmonary resection (20,21). We 
recently reviewed our experience with the implementation 
of an ERAS protocol at the MD Anderson Cancer Center. 
Pulmonary complications were decreased from 29% to 
20% (P=0.004) for all patients and 30% to 21% (P=0.023) 
for patients who underwent thoracotomy (20). It is logical 
that decreased pulmonary complications should translate 
into decreased hospital readmissions; however, additional 
work is needed to determine the impact of ERAS protocols 
on ER visits and readmissions (22). The present study 
regarding post-discharge nursing telephone assessment was 
performed during a transitional time period of our ERAS 
implementation. During this time period elements of ERAS 
protocol were introduced, but not routinely used by all 
surgeons. 

Previous studies focused on pulmonary resections 
have identified that a significant number (17–28%) of 
readmissions occur to a facility that did not perform the 

initial operation (1,23). This is an important finding to 
consider when interpreting our results. We found that 
patients that lived within 50 miles of our facility were 
more likely to have a hospital readmission on univariate 
analysis, which substantiates the previous studies. In our 
study, readmissions to an outside facility were included in 
the reported ER visit and readmission rate. However, it is 
possible that our hospital readmission and ER visits rates 
are underestimating the true incidence. There are additional 
limitations to our study. It was a retrospective review of 
a single institution and may not be generalizable to other 
institutions. Not all patients received nursing telephone 
assessments and there may be a selection bias in patients 
who were able to receive nursing telephone assessment and 
those that were not. 

ER visits and hospital readmissions were significant after 
pulmonary resections. Pulmonary complications during 
initial hospitalization were associated with readmission. 
Standardized nursing telephone assessments were able 
to identify a high-risk population likely to need ER visit 
or readmission. However, telephone assessments did not 
decrease ER visits or readmissions. Improved post-discharge 
protocols are needed for these high-risk patients in order to 
prevent postoperative ER visits and hospital readmissions. 
These outcomes are imperative as we consider patient 
safety, consumer experience, and allocation of limited 
resources. 
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