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Abstract 

 

PURPOSE:  In a North Florida hospital, 20% of patients with pneumonia are readmitted within 

30 days of discharge, exceeding the national average of 17%.  These patients have higher rates of 

morbidity and mortality.  The Centers for Medicare and Medicaid Services reduce Medicare 

payments when a hospital’s readmission performance for pneumonia falls below the national 
average.  Identifying those patients would improve care and reduce costs. 

METHODS:  A retrospective chart review of 136 adults with a primary discharge diagnosis of 

pneumonia unspecified organism (ICD-10: J8.9) who were then readmitted within 30 days of 

discharge from their initial hospitalization was completed for 2017.  De-identified data points of 

age, substance abuse, comorbidities, BMI, total hospital 2017 registrations, original length of 

stay, and discharge disposition were extracted pre- and post-readmission and were analyzed 

using the Mann-Whitney U and Chi-square tests. 

RESULTS:  The Mann-Whitney U test revealed significant differences between frequent users of 

hospital services and readmission; however, there were no significant differences in hospital 

length of stay, age, or BMI.  The Chi-Square test indicated significant associations between 

substance abuse, discharge location, and the number of comorbidities and readmission.   

DISCUSSION:  The finding that readmissions were more likely with those who were frequent 

users of hospital services, substance abuse, discharge location and the number of co-morbidities 

was consistent with the literature.  However, the finding that those who were > 65 years of age 

was not associated with readmission rates was the opposite of what was found in the literature.   

CONCLUSIONS:  In this setting, those younger than 65 years of age were as likely to be 

readmitted within 30 days than those 65 years of age or older.  This may be due to the fact that 

chronic diseases seem to be occurring in the younger populations.  However, generalizability is 

limited due to the small, single-site sample. 
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Introduction 

Pneumonia is a common acute respiratory infection. Each year in the United States 

approximately one million people are diagnosed with pneumonia. Even though this disease is 

often treatable and preventable with vaccines, the U.S. 2014 patient mortality from pneumonia 

was 56,622 (Center for Disease Control [CDC], 2016).  

The high rate of morbidity and mortality from pneumonia is related to the high rate of 

readmissions after hospital discharge.  High readmission rates are a quality of care problem that 

also has adverse financial consequences. This is especially true for the elderly who are more 

susceptible to pneumonia due to preexisting frailty from chronic diseases (Centers for Medicare 

& Medicaid Services [CMS], 2016). A patient readmitted within 30 days for pneumonia 

increases the length of hospital stay by 7 to 9 days, increases the crude mortality rate by 30% to 

70%, and results in an incremental cost of $40,000 or more per patient (Flanagan, Stamp, 

Gregas, & Shindul-Rothschild, 2016). 

The Centers for Medicare and Medicaid Services (CMS) has taken a particular interest in 

high readmission rates. Nearly 1 in 5 Medicare patients is readmitted within 30 days of discharge 

from a hospital for all diseases and the cost of unplanned readmissions is 15 to 20 billion dollars 

annually (Jencks, Williams, & Coleman, 2009). 

In 2013, CMS took measures to decrease the readmission rate by basing reimbursement 

on quality indicators rather than the traditional fee for service model (CMS, 2016).  CMS makes 

hospitals accountable for their high readmission rates for six conditions including pneumonia. 

CMS encourages quality improvement by reducing payments for all Medicare patients by up to 3 

percent in the event a hospital’s readmission performance for the six conditions is worse than the 

national average (CMS, 2016). 
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Although many pneumonia readmissions may not be preventable, the literature shows 

interventions that modify patient, physician, and system-related factors can reduce the 

readmission rate. Examples of interventions that show the potential of reducing readmissions 

include care coordination, targeted-transitional care and post-discharge care. 

Problem Statement 

At a local hospital, 20% of pneumonia patients are readmitted within 30 days of being 

discharged from their initial hospital stay. This provider’s 30-day readmission rate for 

pneumonia patients exceeds the national average of 17% (Hospital Compare, 2016). This raises a 

quality of care concern that may result in a financial penalty to the hospital in the form of 

reduced Medicare payments. Significant variability in 30-day readmission rates across U.S. 

hospitals suggests that some hospitals are more successful than others at providing safe, high 

quality inpatient care and promoting smooth transitions to follow-up care. 

Clinical Question 

What are the factors that influence the 30-day readmission rate for pneumonia patients?  

Review of literature   

Overview 

Although eliminating all pneumonia readmissions may not be feasible, we can identify 

readmission reduction strategies.  Some interventions modify patient, physician and system 

factors, and others address discharge planning and post discharge care.  

Critical appraisal of the problem 

Risk factors. Factors that increase readmissions after hospital discharge can be 

categorized as either patient-related factors or hospital-related factors (Lee, Nsa, & Hausmann, 

2014). Patient-related factors include numerous preexisting or comorbid conditions that lengthen 

a pneumonia patient’s stay in the hospital. Examples of such comorbid conditions include 
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chronic lung disease, cancer, anxiety, and depression (Flanagan et al., 2016; Mather, Fortunato, 

Ash, Davis, & Kumar, 2014). Other contributing patient-related factors are age greater than or 

equal to 65 years, income less than $43,000, and having three or more previous admissions 

(Mather et al., 2014). 

 With respect to hospital-related factors, adequate registered nurse staffing lowers the 

readmission rate for pneumonia (Flanagan, et al., 2016). A lack of communication between 

hospital staff and the patient or the patient’s post-acute care providers increases pneumonia 

readmission (Dharmarajan et al., 2013). Discharge with either clinical instability or 

uncompensated comorbidities increases the rate of readmission (Rennke et al., 2013).  The 

choice of antibiotic also impacts pneumonia readmission as resistant to commonly used 

antibiotics for community acquired pneumonia (CAP) therapy is exacerbated by empirical 

therapy (Infectious Disease Society of America, 2016).  Antibiotic recommendations must be 

updated on the basis of local susceptibility patterns using a hospital’s antibiogram.  

Quality improvement avenues for decreasing readmission rates due to pneumonia 

Models.  

Using risk models developed from comprehensive electronic health care records is one 

approach to predicting readmissions. The literature review identified eleven risk-predicting 

models; however, the model’s predictive ability is modest (Capelastegui et al., 2009; Hebert et 

al., 2014; Lindenauer et al., 2011; Mather et al., 2014; Nagasako, Reidhead, Waterman, & 

Dunagan, 2014; O’Brien et. al., 2015; Tang et al., 2014). The model’s ability to predict 

readmissions did not improve even with the addition of more institution-specific and patient-

specific variables (Weineich et al., 2016). 
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The CMS Pneumonia Administrative Model is the most commonly studied and validated 

in five separate cohorts (Weinreich et al., 2016) but performed poorly in predicting which 

patients were at high or low risk for readmission (Kansagara et al., 2011). With patient and 

institution variables added to the CMS model it performed fairly. These variables are:  repeat 

hospitalizations; repeat emergency room visits; low income; hospital clinical trajectory; and 

stability at discharge (Houghan et al., 2014; Mather, et al., 2014).  Based on the belief that repeat 

use of health services is an indicator of patients with unstable or more severe disease, it was 

hoped that the improved CMS model would allow hospitals to improve their performance 

(Mather, et al 2014).  

Care transition 

Another readmission reduction strategy is the development of a robust discharge 

program. Rennke et al. (2013) said that much of the risk of readmission lies outside of the 

hospital. Safe and effective transition from one health care setting to another is critical. A smooth 

transition with timely post discharge appointments and the transfer of a discharge summary to 

the primary care provider avoids gaps in care that can place the patient at risk of complications 

(Maynard et al., 2011; Nuyen et al., 2016).  Medication reconciliation, especially in the elderly 

who are likely to have polypharmacy, is important in the transition process (Calvillo-King, 

Eubank, Yunyongying, Stieglitz, & Halm, 2013). The early identification of barriers to health 

care such as low health literacy, homelessness, and lack of social support allows safe transition 

(Nagasako et al., 2014; Tang et al., 2014). 

Although a smooth transition or discharge process would appear to be critical to avoiding 

readmissions, forty-seven studies of hospital strategies for reducing readmissions targeting the 

discharge process found only limited success (Rennke et al., 2013). An example of such a 
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strategy without reliable evidence of a positive impact on readmissions is the Care Transition 

Intervention (CTI), which has been implemented in multiple settings and patient populations 

(Rennke et al., 2013).  It is a gentler conversion from in-patient to outpatient care using a 

transitional coach, who visits patients after discharge and focuses on education and self-

management. 

Finding evidence that works in similar settings 

Several risk models and post hospital care transition strategies were implemented in 

individual hospitals. In 2014, Mather and colleagues used the modified CMS Pneumonia 

Medical Record Model at Hartford Hospital, an 800-bed teaching hospital in Hartford, 

Connecticut. This study found the modified model had enhanced predictive ability by taking into 

account additional variables such as marital status, prior hospitalizations, and median income, 

but that the modified model’s predictive ability was still inadequate. 

 Risk model variables tailored to local hospitals show some degree of modest success in 

decreasing readmission rates (Weinreich et al., 2016). To develop a comprehensive strategy 

tailored to the local hospital, the hospital does not necessarily need additional resources. Instead, 

the local hospital can utilize the resources and records it already has, and focus on the role each 

caregiver has in each phase of the hospitalization. To make this work, the local hospital will also 

need to get feedback about what is working and why its patients are being readmitted. 

Despite the lack of a demonstrated impact on pneumonia readmission, a tide of 

innovation to improve care transitions out of hospitals is now sweeping through the hospital 

sector, largely motivated by Medicare’s performance measurement. Trendsetters include two 

renowned hospitals: Mercy Health in Cincinnati, Ohio, and Central Maine Medical Center in 

Lewiston, Maine. Mercy Health employs nurses in charge of care transition. They meet with 
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patients throughout their entire hospital stay and make home visits to ensure the patient is 

following discharge instructions. Central Maine Medical Center partners with local home care 

services to confirm that patients are receiving home visits and check for abnormalities (Robert 

Wood Johnson Foundation, 2013) 

Summary and Gaps 

 A synthesis of the available literature from inception through July 2015 found that 

despite pneumonia models’ evolution to incorporate more patient and institution variables, their 

predictive ability is still modest. These available models lack accuracy because they fail to take 

into account illness severity, hospital complications, and stability at discharge. There are also a 

limited number of validated pneumonia-specific readmission models (Weinreich et al., 2016). 

Many studies on predictors of 30-day readmission for pneumonia noted that nurse/patient 

communication, nurses’ responsiveness, and the level of nurse staffing are potential risk factors, 

but no studies were identified that assessed these factors as specific predictors to curve 

pneumonia readmissions.  These results suggest that pneumonia reduction strategies are still not 

comprehensive. They do not involve all team members who interact with the patients. The CTI is 

a bridging intervention that insures safe transition, but unfortunately, no cost information is 

provided in the literature. Cost is an important factor in measuring the benefit of using the CTI to 

reduce the readmission rate because this individualized care plan likely consumes substantial 

resources.  

Contribution to knowledge on the topic 

Hospital readmissions are under scrutiny because of their cost and burden on the 

healthcare system. A continued focus on identifying and quantifying the causes of high 

admission rates will help in the development of better solutions and models for solving this 
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problem. However, current studies have not adequately identified global factors that put 

pneumonia patients at a higher risk of readmission, which makes the development of a workable 

“one size fits all” solution or model elusive. While prior models have focused on generalized 

solutions, this study sought to identify the particular circumstances at the subject hospital that 

might have caused its elevated readmission rate, and then to tailor a solution to address those 

circumstances. A material reduction in the readmission rate at the subject hospital would support 

the view that each hospital must take a highly individualized approach to reducing readmission 

rates. 

Conceptual and Theoretical Framework  

Clinical Question 

 What are the factors that influence the 30-day readmission rate for pneumonia patients? 

Conceptual Framework 

The conceptual framework is the behavioral system model by Dorothy Johnson.  This 

model describes persons or individuals as a dynamic system that adjusts to demand and 

disruption by receiving internal and external input that allows them to adapt, change, and grow. 

However certain negative internal or external outputs called stressors can destabilize persons. A 

harmonious system is protected from noxious influences with which the persons cannot cope. 

The system is nurtured through the input from the environment.  

The researcher used the behavioral system model to analyze which factors may have 

destabilized a patient’s system and cause readmission within 30 days after pneumonia. Under 

this model, three categories of factors or variables were considered, including factors relating to 

the context, the individual and the individual’s health behavior. The context was the hospital 

environment during the original admission. This included the length of hospital stay and the 
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discharge disposition. Variables related to an individual patient included the patient’s 

predisposition (e.g., age and body mass index) and enabling factors (e.g., substance abuse). 

Health behaviors were personal practices such as use of medical services (O’Connor et al., 

2015). These variables affecting a patient’s system were evaluated for their influence on 

readmission and the ability to reduce readmissions by controlling or taking into account these 

variables. The influence of modifiable variables causing readmission can be reduced by targeted 

interventions (Lindquist & Baker, 2011). 

Figure 1: Behavioral System Model 
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Methodology 

Design 

This project was a single-center retrospective analysis with a descriptive design. Eligible patients 

were limited to patients admitted between January 2017 and December 2017 with a primary 

diagnosis for pneumonia. 

Setting 

This project was conducted at a community hospital located in the Southeastern United 

States. The hospital has 300 beds and serves a population of 286,272 inhabitants (“census.gov”, 

2015) in urban and rural communities.   

Population 

The relevant patient charts were identified and accessed through the hospital electronic 

medical record depository. The relevant patient population included patients 18 years of age and 

older who were admitted to the target hospital during the calendar year 2017 with a primary 

diagnosis of pneumonia, unspecified organism (ICD-10: J8.9), and who were then readmitted 

within 30 days of discharge from their initial hospitalization. Exclusion criteria included planned 

admissions, transfers to another setting during initial admission, patient death, leaving against 

medical advice during hospitalization, and patient discharge within the study period but 

readmitted outside the period.  

Protection of Human Subjects 

The Florida State University and the hospital Institutional Review Boards approved the 

project. The project also met the criteria for a waiver of the informed consent. This study 

involved little or no risk for research participants. The protection of the study participants’ 

private health information was incorporated into the study design by using encrypted, de-

identified electronic data. Further, the data were password protected and kept in the locked office 
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of the major professor in the College of Nursing. After project completion in March 2018, the 

data were destroyed. Only aggregate data would be used for publication, if submitted.  There was 

no funding associated with this study. Although the patients in the study may not have directly 

benefited from the outcome, future patients will benefit from any quality improvement initiatives 

put into place as a result of the findings.  

Process / Procedure  

In this retrospective one-year records review, data were extracted from the charts of the 

qualifying patients. The College of Nursing statistician was consulted for data analysis and 

interpretation of the results.   

The patient data were examined to identify any patterns associated with the readmissions 

of the pneumonia patients.  The objective of the study was to offer a synthesis of findings for 

development of a practice guideline, to create a simple checklist readmission model that can be 

used with pen and paper to eliminate avoidable readmissions. This simple model used basic 

EMR information and a point system to assess risk factors for readmission within 30 days after 

treatment for pneumonia.  The points were calculated based on 7 variables. The total points 

varied from 0 (no readmission risk) to 7 (high risk).  

The following de-identified data points were extracted from the charts: 

• Age  

• Substance abuse 

• Co-morbidities (lung disease, heart disease, kidney disease, psychiatric disorder, neoplasm)  

• BMI  

• Total hospital registrations in 2017 

• Original Length of stay in hospital  
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• Discharge disposition 

Data Collection   

The researcher collected two independent random samples. The first was a control 

sample that included 86 patients who were admitted for pneumonia in 2017 and who were not re-

hospitalized within the 30-day period following their discharge. The second sample included 117 

patients who were admitted for pneumonia in 2017 and who were readmitted within the 30-day 

period following their discharge. To address the aims of this study, data were analyzed using 

SPSS software. The relationship between categorical and continuous level variables using 

descriptive and inferential statistics was explored. The different statistical techniques included 

the Mann-Whitney U test, and Chi-square. 

Clinical Aim #1 

Determine if a history of frequent use of hospital services is a predictor or readmission. 

Clinical Aim #2 

Determine if the length of hospitalization is a predictor or readmission. 

Clinical Aim #3 

 

Determine if a patient’s age, comorbidities, BMI and substance abuse history are predictors of 

readmission. 

Clinical Aim #4 

Determine if the location of the patient’s discharge after hospitalization is a predictor of 

readmission.  

 

 

 



PREDICTING HOSPITAL READMISSIONS FOR PNEUMONIA  14 

 

Intervention 

To find the charts of patients admitted with a pneumonia diagnosis, the researcher 

searched the hospital electronic medical record repository (HPI) using the International 

Classification of Disease for pneumonia (ICD-10: J8.9).  There was also a second search in the 

HPI to identify which of these pneumonia patients were readmitted within 30 days after 

discharge.  From the patients readmitted within 30 days the researcher selected a random sample 

for chart review. This group of patients was then compared to a second random sample of 

pneumonia patients who were not readmitted. 

One objective of this research was to find out whether patients who had a history of 

frequent utilization of hospital services were more likely to be readmitted for pneumonia after 

discharge. Using the random sample of pneumonia patients readmitted within thirty days, the 

number of prior instances in a year period each pneumonia patient had been registered as a 

patient at the hospital was counted. This number was a measure of patient’s health behavior in 

the sample. The health behavior in this sample was then compared to a second random sample of 

pneumonia patients who were not readmitted within 30 days. The hypothesis was that the 

readmitted patient sample would exhibit a higher rate of health service usage, which could then 

be used as a predictor of readmission following a hospital stay for pneumonia. 

The severity of the patient’s condition, which may be evidenced by the number of 

medical treatments and procedures received during a hospital stay, may also be a predictor of 

readmission. However, these data could not be collected from all the charts.  Therefore, the 

length of hospital stay was used as a proxy for the severity of illness among pneumonia patients, 

with patients with a longer length of stay deemed to be more severely ill than patients with a 

shorter length of stay. 
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Other patient factors such as age, body mass index (BMI), and comorbidities may also 

influence readmission. The patient’s comorbidities extracted from the charts were those that 

influenced readmission according to the Literature Review (Flanagan et al., 2016; Mather, 

Fortunato, Ash, Davis, & Kumar, 2014; Rennke et al., 2013). They were: Lung disease, heart 

disease, kidney disease, depression, and cancer. The enabling factors also pulled from the charts 

are substance abuse, including abuse of alcohol, cigarettes, and other illegal substances. 

A patient’s discharge destination (e.g., home, nursing home, etc.) may influence whether 

a patient is able to fully recover or must return to the hospital. To determine how the discharge 

destination influenced patient outcome, the discharge destination from the charts of the patients 

included in the two random samples was extracted. The four discharge destinations were: home; 

rehab/skilled nursing facility; leaving against medical advice; and going home with home health. 

Data Analysis 

The association between readmission and certain variables (i.e., length of stay, prior 

usage of hospital services, BMI and the patient’s age) was evaluated using the Mann-Whitney U 

test. The Mann-Whitney U test evaluates the differences between two unrelated groups by 

comparing the median scores, and then concludes that the two groups are different in the 

characteristics of interest if there is a statistical significance change in the median scores. The 

Association between the readmission and the remaining variables (i.e., substance abuse, 

comorbidities, and discharge location) was evaluated using the Chi-square test for independence. 

The Chi Square Test describes the correlation between two categorical variables to show if there 

is an association, but does not show the strength of the association; therefore an effect size phi to 

was used to show the strength of the association.  
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Results  

 

Table 1: Encounters a Year before Admission 
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Descriptive statistics showed that readmitted patients (mean rank = 91.49) scored higher 

on encounters a year before admission than non-readmitted patients (mean rank 45.51). The 

Mann-Whitney U Test revealed a statistically significant difference in the encounters a year 

before admission of non-readmitted patients (Md = 3, n = 68) and readmitted patients ( Md = 9, 

n= 68), U = 749.00 , Z= -6.842, p < 0.001, and the difference between readmitted and non-

readmitted groups was large (r= - .58). Therefore, the results confirm that readmitted patients 

used more hospital services than non-readmitted patients.  

Table 2: Length of Hospital Stay 
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Descriptive statistics showed a small decrease between length of hospital stay of 

readmitted patients (mean rank = 67.37), and non-readmitted patients (mean rank 69.63).  

However, the Mann-Whitney U test revealed that there was no statistically significant difference 

in the hospital length of stay of the group with no readmitted patients (Md = 69.63, n= 68) as 

compared to the group with readmitted patients (Md = 67.37, n= 68), U= 2235, z = -. 337, p > 

0.5, r = 0.03. 

 

 

 



PREDICTING HOSPITAL READMISSIONS FOR PNEUMONIA  19 

 

 

Table 3: Age 
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Descriptive statistics showed that readmitted patients were slightly younger (mean rank = 

66.85), than non-readmitted patients (mean rank 70.16).  However, the Mann-Whitney U test 

revealed that there was no statistically significant difference in the age of the group readmitted 

(Md = 56.50) , n= 68) and the group readmitted (Md = 56.50,  n= 68 ). U=2199, z = -. 492, p > 

0.5, r = .04 

 

Table 4: BMI 
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Descriptive statistics showed that readmitted patients were slightly heavier (mean rank = 

69.17), than non-readmitted patients (mean rank 67.83). However, the Mann-Whitney U test 

revealed that there was no statistically significant difference in the BMI of the group not 

readmitted (Md = 28.4. ) , n= 68) and the group readmitted (Md = 27.4  n= 68 ). U=2199, z = -. 

492, p > 0.5, r = .04. 
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Table 5: Substance Abuse 
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The Chi Square test helps determine if the observed count is different enough for the 

association to be significant, and substance abuse is dependent on patient likelihood to be or not 

be readmitted.  The cross-tabulation table showed that if substance abuse had no relationship 

with readmission, one would expect to observe around 33.5 patients who are readmitted and 

substance abusers, and 34.5 patients who are readmitted without a substance abuse history. But 

the observed count is different from the expected and shows that 49 patients with substance 

abuse were readmitted, and 19 patients without substance abuse were readmitted. Here the Chi-

Square test for independence indicated a significant association between readmission and 

substance abuse, (X2 (1)) = 28.27,   p < . 01, with a moderate effect size of Phi =. 46. 

Table 6: Discharge Location 
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The Chi square test helps determine if the observed count is different enough for the 

association to be significant, and discharge location is dependent on patient likelihood to be or 

not be readmitted.  The cross-tabulation table shows that if discharge location had no relationship 
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with readmission, one would expect to observe around 14.5 patients discharged to SNF/Rehab 

who were readmitted and 48.5 patients discharged home who were readmitted. But the observed 

count was different from the expected, and showed 7 patients discharge to SNF/Rehab were 

readmitted and 57 patient discharged home were readmitted. Here the Chi-Square test for 

independence indicated there was a statistically significant association between readmission and 

the discharge location,  (X2 (2)) = 11.14, p <  .01, with a small effect size of Phi =. 28.  

Table 7: Number of Chronic Diseases
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The Chi square test helps determine if the observed count is different enough for the 

association to be significant, and the number of chronic diseases is dependent on patient 

likelihood to be or not be readmitted.  The cross-tabulation table showed that if discharge 

location had no relationship with readmission, one would expect to observe around 17 patients 

readmitted without any chronic diseases and 14.5 patients readmitted who have 4 chronic 

diseases. But the observed count is different from the expected, and showed that 9 patients 

without chronic disease were readmitted and 25 patients with 4 chronic diseases were readmitted 

The Chi-Square test for independence indicated there was a statistically significant association 

between readmission and the number of chronic diseases, (X2 (4)) = 28.72, p <  .01, with a 

moderate effect size of Phi =. 46.  

 

Discussion 

The patients in the group that was readmitted were more frequent users of hospital 

services (Md = 91.49) as compared to the patients in the group that was not readmitted (Md = 

45.51). There was also a statistically significant association between the readmission of 

pneumonia patients and substance abuse, the number of comorbidities, and discharge location. 

The association of these four factors with a higher level of readmission is consistent with what 

was found in the literature (Mather, et al 2014).  

  The length of the hospital stay and the pneumonia patient’s age did not affect their 

chances of readmission. However, age not influencing readmission after pneumonia in these 

samples was the opposite of what was found in the literature (Mather et al., 2014). In the 

literature patients with age greater than or equal to 65 years old were more likely to have 
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multiple comorbidities, and therefore exacerbation of these comorbidities during hospitalization 

for pneumonia, resulting in increased readmission. 

The finding of pneumonia readmission not being influenced by age was a concerning 

finding. This may be related to the fact that chronic diseases seem to be moving ever further 

down in the age bracket, to the point where more young adults with obesity, diabetes, heart 

disease, depression, and cancer are seen. Therefore, in this local hospital, patients younger than 

65 years old were as likely to be readmitted as those other 65 years of age.  

Identifying people at risk for readmission is essential to decreasing the usage of 

antibiotics. Antibiotic resistance is recognized as one of the greatest threats to health worldwide 

(IDSA, 2015). Strategies of antibiotic prescriptions eliminate beneficial microbes and contribute 

to the proliferation of harmful microbes that cause chronic disease.  

The length of stay not influencing readmission was consistent with the literature. In the 

CMS Pneumonia Model, the hospital clinical trajectory that included the length of stay was a 

poor predictor of readmission within 30 days (Houghan et al., 2014; Mather, et al., 2014). 

Limitations 

 Potential limitations included the possibility of incomplete documentation due to missing 

information from unrecoverable/unrecorded data, and/or spelling errors, acronyms, and jargon 

(Gearing, Mian, Barber, & Ickowicz, 2006).  Variability in data entry by numerous health 

professional employees was also a concern.  Additionally, the generalizability of the findings 

was limited due to the study focusing on a single hospital setting.   

The patient charts reviewed were maintained in an electronic charts repository, which 

was not user friendly. This database was difficult to navigate and required more time to utilize 

than was anticipated. As a result, the number of medical treatments and procedures received 
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during a hospital stay could not all be retrieved from the charts.  This number is a more accurate 

assessment of the severity of the patient’s condition than the hospital stay. This may explain why 

no statistically significant difference between the severity of patient illness and readmission was 

found.  

The researcher had one month to collect the data.  Unfortunately, there was insufficient 

time allowed due to competing obligations of hospital staff, which resulted in a delay in the data 

collection process.  

Recommendations 

Identification of those patients at high risk for readmission will allow staff to target those 

individuals with site-specific interventional measures.  A simple checklist including the four 

variables of (a) frequent prior use of hospital service, (b) substance abuse, (c) comorbidities 

(lung, heart, kidney, psychiatric, and cancer), and (d) age > 65 years can be used to evaluate each 

patient’s readmission risk so that avoidable readmissions may be reduced or eliminated.  . Each 

of these four variables is assigned one point each.  Zero points indicates a low risk of 

readmission, while 4 points signifies a high risk. The hospital can then focus on addressing the 

factors contributing the patient’s high-risk status. 

 

Checklist 

Risks	 Points	

Frequent prior use of hospital service  	 	

Substance	abuse	 	

Comorbidities	(lung,	heart,	kidney,	psychiatric,	cancer)	 	

Age	>	65	years	 	

Total	 	
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As a nurse working in the Intensive Care Unit (ICU), the researcher was taught that 

patients over 65 were more likely to be readmitted. But the findings in this specific site shows 

that age may not be related to readmission. Therefore, medical staff should be educated to review 

other factors in addition to age when screening for readmission within 30 days. Data analysis 

showed that eliminating age equal to or older than 65 years as a risk factor for pneumonia 

readmission in this single center needs further investigation. 

Patients who frequently utilize hospital services require the intervention of case 

management.  Case evaluation and time for proper disposition need to be added in the length of 

admission independently of the seriousness of their health status. Shorter admission time does 

not allow for proper case management. Placement in a substance abuse treatment facility and 

follow up are essential to avoid multiple readmissions.  Even though patients may have a 

complicated hospital course with a long admission length of time, these results show that this 

does not influence readmission, but discharge disposition does.  Additionally, special attention to 

patient/family teaching should be directed to those patients discharged to home who will not be 

receiving home health services. 

Recording the number of medical treatments and procedures during the hospital length of 

stay may provide a more accurate measure of severity of illness as a factor for analysis.  

Therefore, this variable should be included in future studies. 

It would also be interesting to collect readmission data from patients with admitting 

diagnoses other than pneumonia.  Readmission rates for patients with heart failure and chronic 

obstructive disease, for example, are similarly elevated.  
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This study should be replicated at other, larger sites to increase generalizability of 

findings.  Additionally, replication in other areas of the country would also increase 

generalizability and strengthen the results.     

 

Conclusion 

Reducing readmission rates is a complex process involving a patient’s health status, a 

patient’s health behavior, and the hospital’s management of the disease. Current literature reveals 

the need for site-specific interventional measures to reduce readmission taking into consideration 

local factors such as the particular patient population. By developing a simple checklist of the 

four main variables shown to increase readmission rates, nurses can evaluate each patient’s 

readmission risk so that avoidable readmissions can be reduced or eliminated. 
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