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Abstract 
Background: 

Healthcare institutions are facing higher care standards from insurers such as Medicare 

due to rampant cost increases.  A focus of the Patient Protection and Affordable Care Act 

of 2010 is controlling costs while improving patient care, and an above average 

readmission rate for patients is seen as a failure to coordinate and perform standardized 

care.  Healthcare institutions are given reduced payments by Medicare when excess 

readmissions occur.  Independently, heart failure, depression, and geriatric status all 

have a relationship to increased readmission rates.  The purpose of this study was to 

evaluate whether individuals already identified as geriatric heart failure patients at an 

academic heart hospital in the Midwest are at are at higher risk for readmission if they 

have a depression diagnosis. 

Design and methods: 

In this study, the independent variable for the geriatric heart failure patient sample was 

depression.  A retrospective cohort study was used to evaluate heart hospital patient 

discharges and 30-day readmission rates from two select hospital services for the period 

July 1, 2012 through June 30, 2018.  The data were also used to assess geriatric heart 

failure readmission risk’s association with socioeconomic status using dual eligible or 
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Medicaid insurance.  County Health Rankings were compared between depressed and 

non-depressed patients to examine if depressed patients lived in counties with poor 

health factors and outcomes.  Deidentified patient data were used from this academic 

medical center’s Information Warehouse.   

Results: 

In the heart failure cohort, 129 patients had readmissions during the study period and 

331 did not have a readmission.  Among the readmitted patients, 12.1% (n = 15) had a 

depression diagnosis, but it was not more prevalent in this group than the not 

readmitted patients (p = .164, OR = 1.61).  County Health Rankings were not associated 

with rates of depression, but the proportion of dual eligible and Medicaid patients 

among the readmitted patients compared to not readmitted was significant (p = .015, 

OR = 3.01).   

Heart hospital medicine had 137 patients readmitted and a rate of depression of 8.03% 

(n = 11).  Of the 474 patients not readmitted, 8.02% (n = 38) had a depression diagnosis.  

There was not a significant difference in the proportion of depressed patients in this 

cohort (p = .996, OR = 1.00).  County Health Rankings did not have an association with 

depression, and Medicaid or dual eligible insurance was not associated with higher 

readmission rates (p = .908, OR =0.96).   
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Conclusion 

This study found limited evidence of depression having a significant relationship to 

geriatric heart failure readmissions at this academic heart hospital in the Midwest.  The 

prevalence of depression diagnosis in all groups was lower than expected, perhaps due 

to the use of claims data.  The County Health Rankings did not show statistical 

significance related to health outcomes or factors in depressed patients.  Dual eligible or 

Medicaid insurance – a substitute for low socioeconomic status – was observed at a 

higher proportion in the heart failure cohort, but it was not in the hospital medicine 

group.  Future studies may benefit from using physician notes, more specific patient 

areas such as zip codes, and examining secondary insurance of geriatric heart failure 

patients. 
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Chapter 1:  Problem Statement and need for study 

President Barack Obama signed the Patient Protection and Affordable Care Act into law 

in 2010, in which Section 3025 establishes the Hospital Readmission Reduction 

Program.  The Centers for Medicare and Medicaid Services (CMS) began to monitor 

hospital readmission rates, using the ratio of predicted to expected readmissions.  

Failure to complete courses of therapy and coordinate patient transitions to home and 

other care settings is seen as a patient care issue.  Medicare has previously penalized 

institutions millions of dollars for exceeding their readmission rate benchmarks for acute 

myocardial infarction, heart failure, and pneumonia (Boccuti, Casillas, 2017).  In an effort 

to improve patient care and avoid reduced reimbursement, it is important for hospitals 

to investigate ways of reducing readmissions.  Nearly one in four heart failure patients is 

readmitted within 30 days (Suter et al., 2014, pg. 4), and previous studies indicate that 

depression is also linked to emergency room visits and readmissions (Berges et. al., 

2015; Mitchell et. al., 2015; Singh et. al., 2016).  However, depression and readmissions 

in the geriatric heart failure population has not been specifically studied.  In 2010, 

patients 65 and over comprised 71% of hospitalizations for heart failure (Hall, Levant, 

DeFrances, 2012), and it is the second most common admission diagnosis of patients 

over 75 years old and third most common admission diagnosis of those 65-75 years old 
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(McDermott, Elixhauser, Sun, 2017).  A retrospective cohort study of depression 

diagnosis associated with readmissions in geriatric heart failure patients would 

potentially identify a population in need of readmission prevention interventions to 

reduce unnecessary hospitalizations at an academic heart hospital in the Midwest.      

Problem statement: 
 
Readmissions are a contentious issue in hospitals. Medicare and other insurers reduce 

their payments to hospitals for what they consider excess readmissions, where patients 

are readmitted to the hospital more often than necessary.  Medicare uses a ratio of 

predicted to expected readmissions, where the predicted rate is how many readmissions 

the hospital will have and the expected rate is what the readmission rate would be at an 

average hospital. Readmissions that are preventable through better hospital discharge 

planning and other interventions are the target of these reduced payments. On the 

other hand, hospitals often view the reduction in reimbursement system as flawed due 

to regional and demographic differences between hospitals (American Hospital 

Association, 2018).  Insurers consider this a patient care issue, and nearly 528 million 

dollars in penalties are estimated to be enforced for fiscal year 2017 by Medicare (Kaiser 

Family Foundation, 2017).  While it is important for hospitals to avoid reductions in 

reimbursement, it is also important to reduce preventable readmissions in an effort to 
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improve patient care, as readmissions can be the result of failure to coordinate patient 

transitions from an inpatient to outpatient setting.   

 

Purpose of the study: 
 
This study attempted to identify if depression had a relationship with readmissions for 

geriatric heart failure patients at an academic heart hospital in the Midwest.  If identified 

as a factor, formal interventions could be pursued to decrease unnecessary readmissions 

to the heart hospital.  Currently heart failure navigators assist high-risk patients, but 

their resources are finite and tools to identify patients at risk for readmission are not 

used.  Patient case managers ask patients about depression in their admission 

flowsheet, which is a series of questions to assess the patient’s medical and personal 

needs during their hospital stay and at discharge.  However, physicians must decide to 

administer screening tools to identify depression diagnosis, and the situation is unclear 

as to when a positive screening is acted upon.   A retrospective cohort study was a way 

to identify issues without using hospital resources unnecessarily.  The following 

conceptual model visualizes the study: 
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Figure 1: Conceptual Model  
 

 



5 
 

Significance of the study: 
 
This academic heart hospital in the Midwest is a safety-net hospital with a 

disproportionate share of Medicaid and uninsured patients (Medicare, 2018), and 

analyzing the patient population provided valuable insight into the patients served.  The 

geriatric heart failure population had not been specifically studied with regard to 

depression contributing to readmissions in literature, so this cohort study filled a gap in 

knowledge.  It also specifically studied this academic medical center’s population, and 

the results could assist targeting interventions to reduce unnecessary readmissions.  

Further, the study results are potentially ecologically valid to other academic medical 

centers in readmission reduction identification and strategies, in part because the 

standard Medicare eligibility age of 65 was used in this study.   

 

Research questions: 
 
The research questions were as follows: 

- Does depression have a statistically significant relationship to geriatric heart 

failure readmissions in an academic heart hospital in the Midwest?   

- What is the prevalence of depression in the discharge population of an academic 

heart hospital in the Midwest? 
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- Are demographic factors such as insurance and county of residence related to 

readmission risk for geriatric heart failure patients? 

Definition of terms: 
 
The following table provides definitions for terms used to define this study.  All 

International Classification of Disease (ICD) codes are obtained from ICD10data.com 

(ICD10data, 2018).  In October, 2015 ICD codes changed from ICD 9th revision to ICD 10th 

revision, so both revisions were used because this study data spanned 2012-2018.   

Table 1: Definitions 
Term name Definition 
Depression ICD diagnoses of:  

ICD-9 296.2 - Major depressive disorder single episode 
ICD-9 296.3 - Major depressive disorder recurrent episode 
ICD-9 300.4 – Dysthymic disorder 
ICD-9 301.12 – Chronic depressive personality disorder 
ICD-9 311 – Depressive disorder, not elsewhere classified 
ICD-10 F32 – Major depressive disorder, single episode 
ICD-10 F33 – Major depressive disorder, recurrent 
ICD-10 F34.1 – Dysthymic disorder  

Geriatric patient Patient 65 years of age or older for the purposes of this study 
Heart failure ICD diagnosis of: 

ICD-9 428 – Heart failure 
ICD-10 I50 – Heart failure 

Population criteria All patients aged 65 or older discharged from the heart hospital 
heart failure service or heart hospital medicine services 7-1-12 
to 6-30-18 with a discharge diagnosis including heart failure.  
The readmitted patients must be readmitted to the heart 
failure, heart hospital medicine A, heart hospital medicine B, or 
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heart hospital general management service 
Poverty level A measure of income used to determine qualification for social 

programs such as Medicaid and food stamps 
Qualifying discharge Patients must not have left Against Medical Advice (AMA), not 

discharged to hospice, and have a discharge diagnosis of heart 
failure 

Readmission An unplanned patient admission to the heart hospital within 
30-days of the initial hospitalization discharge.   

Definition notes: 
 
ICD-10 depression diagnoses selected for this study included recurrent single episode of 

major depressive disorder, recurrent major depressive disorder, and persistent 

depressive disorder.  The International Classification of Disease, 9th revision is often less 

specific and not as organized as the 10th revision, but code 296 includes most major 

depressive disorders. ICD-9 code 311 – depressive disorder, not classified elsewhere 

includes everything from chronic depression to feeling lost to severe depression.  This 

diagnosis was included in order to identify some less specifically coded depression 

diagnoses.  A diagnosis of depression related to other diagnoses, such as bipolar (296.5), 

dementia (290.2), or drug induced (292.84) diagnoses, were not included in this study.  

Additionally, other psychiatric diagnoses such as schizophrenia contributing to 

readmissions were beyond the scope of this retrospective cohort study. 

The definition of readmission in this study varies from Medicare, which uses “all cause” 

readmissions, meaning readmission for any reason is counted.  In this study’s model, 
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only heart failure readmissions were considered.  Restricting readmissions to the heart 

hospital heart failure and heart hospital medicine services virtually eliminated reasons 

other than cardiac readmissions.   Patients admitted to these services were most likely 

to have heart failure compared to other services in this academic hospital.  Patients that 

were admitted for an unrelated reason to heart failure – such as hip fracture or hernia 

repair – were not counted as readmissions because this study focused on the cardiac 

services and readmissions.  Further, by restricting to the specific services of the heart 

hospital it excluded patients with scheduled admissions for surgery services. 

The Federal Poverty Level (FPL) was used to determine eligibility for extra assistance for 

Medicare recipients.  The 2018 Federal Poverty Level for a household of one was 

$12,140 (Healthcare.gov, 2018).  In the state where this academic medical center resides 

, these extra assistance programs include: 

- Low Income Subsidy (LIS): reducing drug costs through prescription benefits 

- Qualified Medicare Beneficiary (QMB) and Subsidized Low Income Medicare 

Beneficiary (SLMB): paying patient copayments and deductibles 

Qualifying discharge criteria of excluding those who left against medical advice aimed to 

exclude patients who did not receive the full course of therapy.  The criteria of not 

discharged to hospice excludes those receiving end of life care.  Both these types of 
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discharges result in frequent readmissions that are potentially unavoidable.  Prisoners 

were also excluded due to the complex legal environment and health care of the prison 

system, and that some patients may purposefully necessitate their readmission.   

The age range for the definition of geriatric patient varied in the literature.  For the 

purposes of this study, an age of 65 or older was used because it coincided with 

traditional Medicare eligibility and was then generalizable to other institutions in the 

United States.  Individuals under 65 who have Medicare coverage obtained it through 

receiving Social Security Disability payments for 2 years, having end-stage renal disease 

(ESRD), or Lou Gehrig’s disease (Health and Human Services, 2018).  This population was 

not the focus of this study due to lack of geriatric status.    

 

 

. 
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Chapter 2: Literature review 

Introduction: 
 

This chapter reviews literature that addresses a variety of important factors related to 

readmissions, including the diagnoses of heart failure, depression, and geriatric status 

individually as well as in combinations.  Literature used in this review was gathered 

primarily using PubMed, university libraries, and Medicare.gov.  Studies from the last 15 

years were strongly preferred due to changes in healthcare, especially since the 

implementation of the Patient Protection and Affordable Care Act in 2010.   Preferred 

primary locations for studies were North America.  Reasons for readmission are 

numerous and important factors outside the scope of this study are included in the 

“Other Considerations” section.  Each section is evaluated from a primary lens of 

readmission reasons.  Institutions focus on reducing readmissions due to the reduction 

in reimbursement from Medicare if their readmissions exceed an allowable ratio of 

predicted to expected readmissions.  Through reducing payments, Medicare is 

encouraging hospitals to engage in more effective transitions of care and complete 

treatment of issues prior to discharge.  Beyond the hospital perspective of cost, 

readmissions are inconvenient and potentially dangerous for patients, and reduce 

hospital patient capacity. Of note, readmission risk for any patient is not static; it 
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constantly changes with disease progression, treatment, and management 

(Chamberlain, Sond, et al., 2018).  Hospitals need a dynamic and complete response in 

order to reduce readmissions.   

Heart failure: 
 

Heart failure is an irreversible disease process mainly affecting older adults.  It can be a 

natural result of the aging process, or a secondary result of coronary artery disease, high 

blood pressure, or a myocardial infarction.  One in five adults will develop heart failure 

during their lifetime (American Heart Association, 2018), and approximately 14% of 

Medicare patients had heart failure in 2014 according to the Centers for Medicare and 

Medicaid Services (CMS, 2014).  Heart diseases – including heart failure – remain the 

leading cause of mortality in the United States (Murphy, Xu, Kochanek, Curtin, Arias, 

2017).  In their published 2013 qualitative study, Rectrum et al. identified themes of 

health system failures, economic factors, and distressing physical symptoms as reasons 

for readmissions.  Patients reported that worsening heart failure symptoms led to 

readmissions, but comorbidities such as pulmonary disease, diabetes, and renal disease 

related directly to their readmissions.  Of the 28 patients that received in-depth 

interviews, 15 indicated financial stress and 6 stated financial constraints occasionally 

kept them from obtaining needed care or medications.  From a clinical perspective, 
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Gheorghiade, Vaduganathan, Fonarow, and Bonow summarized that prevention of 

congestion is essential to reducing readmissions, and sodium restrictions are the 

cornerstone of managing fluids in the post-discharge period.   

Compliance with treatment in this population is low.  A 2006 U.K. study of 501 patients 

involving questionnaires and clinical review of heart failure patients found that 

compliance with exercise and daily weights were low (39%, 35%) (van der Wal, Jaarsma, 

Moser, Veeger, Gilst, van Veldhuisen, 2006).  Application of the Dutch HF Scale – a 

questionnaire assessing knowledge of disease management – demonstrated that 

increased knowledge of the disease was related to compliance (Odds Ratio = 5.67).     

This academic heart hospital’s 30-day readmission rate for heart failure patients was 

approximately 22.4% from July, 2013 – June, 2016 (Data.gov, 2017).  While this was on 

par with the national Medicare rate of 21.6%, it is still more than one-in-five patients 

readmitted within 30 days (Medicare, 2017).  The Hospital Consumer Assessment of 

Healthcare Providers and Systems (HCAHPS) – a Medicare survey of patient experiences 

at hospitals – rated the hospital as 3 stars out of 5 for the period 2017-2018 

(Medicare.gov, n.d.).  Lowering the readmission rates could potentially alleviate issues of 

bed availability at the hospital, decreasing wait times for beds and potentially increasing 

patient satisfaction through less wait times for care. 
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A study of interest is Fonarow, Konstam, and Yancy’s The Hospital Readmission Reduction 

Program Is Associated With Fewer Readmissions, More Deaths: Time to Reconsider.  This 

study interprets that after implementation of reimbursement reductions the linear heart 

failure trend for mortality increased from 7.9% in 2008 to 9.2% in 2014, while 

readmissions decreased from 23.5% to 21.4%.  It also voices concerns over potential 

readmission mitigation strategies, including holding patients in the ED unnecessarily and 

using observation status even when admission is clinically indicated.  Their study adapts 

data from an analysis of more than 5-million Medicare hospitalizations from 2008-2014, 

which reported that increasing post-discharge mortality rates have not seen mortality 

reductions during hospitalization (Dharmarajan et al., 2017). 

 

Depression: 
 
Depression is defined as a mood disorder with loss of interest and feelings of sadness.  

Individuals with depression may have slow thinking, trouble making decisions, lack 

energy, or difficulty remembering things.  Older adults may have fatigue, memory 

difficulties, or suicidal thoughts (Mayo Clinic, 2018).  The National Institute of Mental 

Health (NIMH) defines depression as a consistent mood lasting at least 2 weeks of 

sadness, pessimism, or hopelessness with issues such as loss of interest, decreased 
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energy, or restlessness.  Risk factors for depression include family history, major life 

changes or stress, physical illnesses, and medications.  Individuals who experience 

depression for more than two years qualify for the NIMH definition of dysthymia: 

persistent depressive disorder.  Depression presents challenges because it can be an 

episodic condition, and the definitions have changed over time.  It can be difficult to 

capture without evaluating multiple sources of claims (Fiest, Jette, Quan, Germaine-

Smith, Metcalfe, et al., 2014). 

A common tool to assess if patients are experiencing depression is the Patient Health 

Questionnaire (PHQ-9), which uses a scoring matrix to determine if patients have 

depression and if so what severity.  Kroenke, Spitzer, and Williams found the PHQ-9 to 

have 88% specificity and 88% sensitivity in their study of 6,000 patients 1997-1999.  

Medicare medical insurance (part-B – outpatient) covers one depression screening per 

year, and this uses the PHQ-9 (Medicare.gov, n.d.). 

In the state where this academic heart hospital resides, approximately 4.9% of adults 

annually have a diagnosable serious mental illness annually that results in serious 

functional impairment of major life activities, such as inability to go to work or school 

(SAMHSA, 2015).  The Substance Abuse and Mental Health Services Administration 

(SAMHSA) broadly defines treatment for major depressive episodes as seeing a health 
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professional – such as a primary care physician – or using a prescription.  Of the 15.7 

million adults 18 or over who had a major depressive episode in 2013, only 10.7 million 

(68.6%) received treatment (SAMSHA, 2014).  However, of those 50 and older 81.3% 

received treatment, 57.2% saw a general practitioner, and 35% saw a psychiatrist.   

Several works link depression to increased hospital readmission risk (Mitchell et al., 

2015; Smith, Stock, Santora, 2015; Berges, Amr, Abraham, Cannon, Ostir, 2015).  A study 

of 164,544 hospital admission patients from 2007-2009 found a depression rate of 

37.9% of patients as either a primary or secondary diagnosis (Smith, Stock, Santora, 

2015).  Screening for depressive symptoms may identify patients at risk for readmission, 

as they can diminish a patient’s ability to cope with physical symptoms, resulting in 

increased health care utilization and costs.  Depression can also contribute to non-

adherence to treatment plans, leading to rehospitalization due to failure to manage the 

disease outpatient.  Mitchell et al. found in their study of an urban, academic, safety-net 

hospital that a lack of insurance was an indicator for depression (p<0.001), and not 

working as an indicator of depression and readmission (p<0.001).  Those with 

depression had a 73% higher hospital utilization rate within 30 days than those who did 

not.  They concluded that well-coordinated depression therapy interventions at the time 

of discharge planning are needed to reduce readmissions, or if depression is the result of 

a high disease burden then treating the disease may be the most appropriate response.  
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Analysis of the results from the World Health Organization (WHO) Health Survey of 

142,755 respondents showed that the need to timely diagnose and treat depression is 

imperative for public health, as comorbidity of depression with any disease significantly 

worsens the state of patient health (Moussavi, Verdes, Tandon, Patel, 2007).  Having 

depression is associated with the lowest health scores either alone or with other 

comorbidities (p<0.001), and people with chronic diseases are more likely to suffer from 

depression than those without (p<0.001). 

 

Geriatric status:  
 
Geriatric patients often have highly variable characteristics, with some individuals being 

significantly more active and healthy than others of the same age (WHO, 2015).  

Deschodt, Devriendt, Sabbe, Knockaert, and Deboutte found in their study of 442 

patients that older patients hospitalized through the Emergency Department had 

dependence for instrumental activities of daily living (IADL), instances of malnutrition, 

cognitive defects, and a high number of comorbidities.  Those discharged from the 

Emergency Department rather than admitted had less ADL dependence (p<0.045), 

financial issues (p<0.014), and required less shopping assistance (p<0.009). Shopping 

assistance was a statistically significant link to both one and three month readmissions 

to the ED (p<0.006 and p<0.018, respectively).  Cognitive impairment, delirium, 
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polypharmacy, and comorbidities subject to frequent exacerbations make geriatric 

patients frequent users of the Emergency Department.  At the time of discharge, 

primary care physicians should be engaged and home-based services should started 

patients for those at high risk for readmission to the ED (Salvi, Morichi, Grilli, Giorgi, De 

Tommaso, 2007).  Since 2011, approximately 10,000 baby-boomers – those born 1946-

1964 – have turned 65 every day and will continue to do so until 2030, at which time 

individuals over 65 will compose 18% of the population of the United States (Heimlich, 

2010).  One point of note is that readmission risk is not a clear function of age.  For acute 

myocardial infarction the risk of readmission is higher with age, but it is lower after 

hospitalization for heart failure and pneumonia (Dharmarajan, Hsieh et al., 2017).  

 

Combinations of heart failure, depression, and geriatric status: 
 

Heart failure and depression affecting readmissions: 
 

New heart failure diagnosis often leads to admissions to the hospital, and depression is a 

contributing factor to these admissions.  A study spanning 1989-1999 and 

hospitalizations through 2009 found depression independently associated with 

hospitalization and mortality in heart failure patients (Chaudhry, McAvay, Chen, 
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Whitson, Newman, 2012).  The diagnosis of depression is prevalent in this population 

due to an incurable disease status.  Since depressive symptoms may be modifiable, 

routinely assessing patients with newly diagnosed heart failure for depression is 

prudent.  In Heart Failure: Problems and Perspectives, Gheorghiade, Vaduganathan, 

Fonarow, and Bonow et al. concluded that a comprehensive approach of understanding 

social circumstances and identifying comorbidities such as depression is needed to 

prevent unnecessary rehospitalization.  A 2015 study of 160,169 hospitalizations found 

heart failure patients with a psychiatric diagnosis are 4% more likely to have a 

readmission than those without a psychiatric diagnosis (Ahmedani et al., 2015).  The 

overall all-cause readmission rate of the study was 18.1%, with patients with a 

psychiatric diagnosis being readmitted 21.7% of the time versus 16.5% for patients 

without psychiatric comorbidity (p<0.001). A U.K. study of 261 patients 75 or older 

found that long-term mortality was significantly lower in those admitted once compared 

with those readmitted (p<0.001) (Parmar, Xiu, Chowdhurt, Patel, Cohen, 2015).  With 

regards to another common readmission diagnosis, Singh, Zhang, and Sharma reviewed 

135,498 Medicare hospitalizations 2001-2011 and found depressive symptoms are 

independently associated with 30 day readmission rates for chronic obstructive 

pulmonary disease (COPD) patients.  Those with psychiatric comorbidities were 
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readmitted at a rate of 23.8% compared to 16.25% without psychiatric issues.  The rate 

of depression for those readmitted was 24.15%, and was 14.24% overall (p<0.001).   

 

Heart failure and geriatric status: 
 
A variety of factors contribute to geriatric heart failure readmissions.  Noncompliance, 

high age, comorbidities, and early hospital discharge are some of the factors affecting 

readmission rates (Nieminen et al., 2015).  Increased adverse side-effects to medications 

can severely limit the treatment options for geriatric patients, diminishing the ability for 

clinicians to prevent hospitalizations and mortality.  Donze, Lipsitz, and Schnipper 

reviewed 10,275 discharges in their study, and 534 had potentially avoidable 

readmissions due to end of life care issues, validated through review of 80 patient 

charts.  Geriatric patients with terminal heart failure, a malignancy, or end-stage renal 

disease (ESRD) were all at risk for potentially avoidable readmissions, as the terminal 

disease process was not fully addressed during the admission prior to rehospitalization.  

Hospital admissions in the last year, Elixhauser score, neoplasm, and opiate use – a proxy 

for illness – were all indicators of potentially avoidable readmission (p<0.001).   Geriatric 

status patients benefit from a multidisciplinary approach by cardiologists and 

geriatricians due to specialized patient care (Parmar, Xiu, et al., 2015).  Dharmarajan et 
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al. found in their study of 414,720 patients that the increasing age decreased the risk of 

heart failure rehospitalization (p<0.001).  Compliance with disease management is also 

lower for those with depression compared to those without, especially in terms of 

exercise (p<0.01) (van der Wal, Jaarsma, Moser, Veeger, van Gilst, van Veldhuisen, 2006).  

Analysis of a standard 5% sample of Medicare patients of all ages indicated that heart 

failure contributed to 39% of the annual Medicare deaths in 2011 (Fitch, Pelizzari, 

Pyenson, 2015).   

 

Geriatric status and depression:  
 
Depression is often not identified and treated in the geriatric population.  Individuals 

may be reluctant to seek or accept treatment due to perceived public stigma against the 

depressed.  Internalized stigma – stigmatized individuals holding negative attitudes 

about one selves – can also affect whether patients seek treatment.  A study of older 

adults found that African-American elders in particular had negative attitudes towards 

depression treatment (Connor et al., 2010).  

Fuller and Atkinson et al. found an association between ages of 85+ years old and 

mental health issues leading towards higher readmission rates.  In their study of the 

Emergency Department, Deschodt, Devriendt, Sabbe, Knockaert, and Deboutte found 
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that depression was linked to both one and three month readmissions to the Emergency 

Department (p<0.006 and p<0.005, respectively). Prine, Deeg, Brayne, Beekman, and 

Huisman studied the elderly spanning 1995-2006 and hospitalizations until 2009, with 

8,560 observations and interviews.  Two years after the interviews, 27% of adults with 

depression were admitted at least once versus 23% of the non-depressed, which was 

statistically significant at both 6 and 12 months post interview (p<0.001).  Depressed 

adults also died while in the hospital at twice the rate of non-depressed adults (p<0.05). 

Albrecht et al. in a study of 765 patients over 65 did not find a link between depression 

and readmission in their individual study of geriatric patients.  They did observe that age 

and comorbidities contributed towards readmissions.  Comorbidities occurred at 3.1 for 

readmitted patients versus 2.4 for others (p<0.004).    

A study of interest is by Barry, Abou, Simen, and Gill of 754 patients 70-years or older 

with interviews from years 1998-2007. Under-treatment of Depression in Older Persons 

found that approximately 1/3 of patients with clinically significant symptoms were not 

taking antidepressants or receiving treatment from a healthcare professional.  Among 

participants, age was inversely related to receiving treatment in all except those with 

persistent depression.  Financial burdens on patients during the study may have been 

alleviated recently.  The copayment for mental health services was 50% for Medicare 

beneficiaries, and it dropped to 20% in 2014.  Dementia is also sometimes diagnosed in 
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place of depression, so a neuropsychological assessment should be performed to 

accurately diagnose and treat the patient conditions (Wright and Persad, 2007).   

 

Geriatric status, depression, and heart failure together 
 
This area has a lack of specific studies; literature tends to focus on broad characteristics 

and narrow down to individual diagnoses that contribute to readmission.  Body mass 

index (BMI) is linked to depressive symptoms in geriatric heart failure patients even after 

adjusting for medical and demographic covariates (p = .004) (Hawkins et al., 2015).  

Within the same sample of 339 patients, female patients had greater depression 

severity, scoring 32% higher on the PHQ-9 assessment.  In males, age and PHQ-9 were 

both associated with increase BMI (p<0.05).  The Hawkins et al. study did not investigate 

readmission rates for their sample of geriatric heart failure patients, however they did 

indicate that it is important for clinicians to screen and monitor for depression.  

Chamberlain and Sond evaluated the performance of a Readmission After Heart Failure 

tool that includes diagnoses of heart failure and depression, but they found patients 

under 65 to be more at risk for readmission.         
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Current readmission reduction identification tools: 
 

Since the implementation of readmission penalties by Medicare, hospitals and 

researchers developed several readmission reduction tools for inpatient use.  These are 

available as reference points at this academic medical center, but are not presented in 

an actionable format.  Paired with readmission reduction strategies discussed later they 

can be effective at identifying the patients in need of assistance.  A theme is that there is 

a lack of demographics data utilized, as clinicians often view it as difficult to obtain or 

unavailable.  Important to this study, depression is often not emphasized in the systems 

even though it is an indicator of readmission risk.   

LACE: 
 

One of the first tools in use was the LACE score, which evaluates patients based on their 

length of stay (L), acute admission (A), Charlson Comorbidity Index score (C), and recent 

emergency room visits (E).  Spiva, Hand, VanBrackle, and McVay found it has a 

reasonable prognostic ability to predict readmissions.  In a review of 253 congestive 

heart failure patients, Wang and Robinson et al. found the LACE tool more accurate at 

predicting ED visits rather than readmissions post-discharge.  One item of note is that 

the comorbidities score is weighted depending on diagnosis, but depression is not 

included.   
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LACE-rt: 
 

In an effort to adapt the LACE score to teaching hospitals, it was revised to include “real 

time” data for use at admission, such as the number of days admitted in the last 30 days 

at admission and not discharge.  The LACE-rt reasonably differentiates between low and 

high readmission risk patients (El Morr, Ginsburg, et al., 2017).  The authors noted that 

implementation of the scoring system alone made no difference in the readmission 

rates, and that formalized interventions are needed to reduce readmissions.   

HOSPITAL score: 
 

Burke and Schnipper et al. evaluated the HOSPITAL score and found the tool to be useful 

in identifying preventable readmissions.  The system uses Hemoglobin levels, discharge 

from Oncology service, Sodium level at discharge, Procedure during hospital stay, Index 

admission type, number of Admissions in the last year, and Length of stay (HOSPITAL).  A 

common limitation of validating these scoring systems is that the results may not be able 

to be generalized to other hospitals due to regional or demographic differences, and 

that patients readmitted to other hospital systems may skew the readmission rates 

observed at the study hospital.  An important distinction for the HOSPITAL tool is that it 

focuses on preventable readmissions, specifying patients who may have avoidable 

readmissions.  Not all patients can be prevented from returning to the hospital, and the 



25 
 

HOSPITAL tool aims to identify those specific patients.  A weakness of this tool is that 

length of stay and laboratory studies must be available shortly before discharge, and 

inaccurate values may result in patients being triaged into the wrong risk pool.   

Readmission After Heart Failure scale: 
 

Chamberlain and Sond et al. published a study validating the Readmission After Heart 

Failure scale using inpatient data of about 1 million patients from 2006-2011.  Unlike 

other readmission risk assessment tools, the scale includes demographic information 

such as income, race, and insurance.  Comorbidities such as renal failure, diabetes, and 

depression are also included in the scoring system.  A total score of 100 is possible, with 

the highest point factors coming from African-American race (10), Medicaid insurance 

(21), Medicare insurance (10), drug abuse (19), and renal failure (11).  Depression is 

weighted at two points (Odds ratio = 1.05 univariate & 1.08 multivariate).  If race, 

income, and insurance are available, this tool is effective at predicting readmission.   

 

Other considerations related to geriatric, heart failure, and depression patients in 
literature: 
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Social factors: 
 
There are a variety of social factors that impact readmissions.  Joynt and Jha found that 

poor social support and poverty are drivers of readmission in addition to mental 

illnesses.  Navathe and Zhong et al. investigated physician notes rather than diagnosis 

related claims and found that depression, housing instability, and poor social support 

were all underreported and associated with increased readmission risk.  Several other 

studies found links between poverty and educational status among the reasons for 

readmission (Hu, Gonsahn, Nerenz, 2014; Herrin, St. Andre, et al., 2015; Barnett, Hsu, 

Mcwillians, 2015).  Additionally, indicators of disability such as difficulties performing 

instrumental activities of daily living (IADL) and activities of daily living (ADL) are linked 

with higher readmission rates (Meddings, Reichert, et al., 2016; Barnett, Hsu, 

Mcwillians, 2015).  Saab and Nisenbaum et al. found that homeless patients in Toronto 

were four times as likely to be readmitted once controlling for covariates.  If the 

patients left against medical advice (AMA), then they were double the odds of being 

readmitted.   
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Costs for geriatric patients: 
 
Readmissions are also associated with a large portion of Medicare expenses, and are the 

main focus of the readmission reduction program.  Neuman, Cubanski, Huang, and 

Damico in their 2015 analysis observed that patients 80 and older comprised 24 percent 

of the Medicare population, but accounted for 33 percent of spending in 2011.  

Spending per capita increases significantly with age, as an individual of 66 years-old 

averages $5,562 in spending compared to $13,466 for an 85-year-old or $15,732 per 

capita for 95-year-olds. Individuals who died in 2011 also accrued four times more 

expenses than those who lived the entire year.  The increase of per-capita spending can 

be partially explained by the high cost of end of life care.   Some of the issues resulting 

in increased costs are under-treatment of pain, failure to coordinate advance directives, 

and over-treatment (Donze, Lipsitz, Schnipper, 2014).  In 2010, 11% of the Medicare 

population had heart failure, but incurred 34% of the Medicare spending (Fitch, Pelzzari, 

Pyenson, 2015).  Often geriatric issues are put into a negative light as costs, but they 

may be better observed from a perspective of investing in the geriatric population 

(WHO, 2015).  .   
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Health literacy: 
 

Health literacy is defined as individuals who have the capacity to communicate, process, 

understand, and obtain health information to make appropriate health decisions (CDC, 

2016).  It is an important facet of patient care, as it helps patients understand their 

conditions and how to manage them.  Language barriers are integral to overcome for 

health literacy.  Medicare enacted the Strategic Language Access Plan (LAP) in 2014 to 

ensure that all patients can receive appropriate care regardless of their English language 

proficiency.  

In terms of readmissions for heart failure patients, McNaughton, Cawthon, Kripalani, Liu, 

Storrow, and Romie in their study of 1,379 patients found that it was not associated with 

readmissions or emergency department visits within 90 days, but it was associated with 

death after discharge (p = 0.02).  In a study of 614 rural patients with heart failure that 

included interventions of educational assistance and counseling, health literacy level was 

indicative of mortality or readmission risk (p=0.003 and p=0.006, respectively) (Moser et 

al., 2015).  Literature in this area often focuses on mortality and has mixed conclusions 

on whether health literacy influences readmission risk.   
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Discharge planning: 
 

Discharge planning assists patients at the critical transition between inpatient and 

outpatient care.  Failure to address patient’s concerns and questions, set up follow-up 

appointments, and reconcile medications creates a situation where readmissions 

become more likely.  Evidence based tools providing decision support at discharge can 

reduce readmission rates (Bowles, Hanlon, Holland, Potashnik, Topaz 2014).  One of the 

most widely used and accepted methods of improving discharge planning is Boston 

Medical’s Project RED (Re-Engineered Discharge).  It incorporates 12 steps to improve 

the outcomes of the discharge process, including language assistance, follow-up 

appointments, labs, developing a plan that the patient can understand, education, and 

medicine reconciliation (Boston University, 2014).   

Medicare recipients have the opportunity to respond to the HCAHPS survey indicating 

some of their experiences with health literacy.  The 2017-2018 national average of 

patients who strongly felt that they understood their care when they left the hospital 

was only 53% (Medicare.gov, n.d.).   
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Chapter 3: Methods 

Research design: 
 
The purpose of this retrospective cohort study was to determine if there was a 

statistically significant relationship between readmission rates in geriatric heart failure 

patients and clinically diagnosed depression at an academic heart hospital in the 

Midwest.  The independent variable was defined as active depression diagnosis at time 

of discharge prior to rehospitalization.  The dependent variable was defined as a 

readmission to the heart hospital.  Covariates were low economic status, indicated by 

Medicaid eligibility or living in a county with poor health rankings.  Low economic status 

was determined through the Robert Wood Johnson Foundation County Health Rankings 

and Medicaid eligibility through the data obtained.   

The County Health Rankings data were assessed via matching the patient’s county 

against that specific year of admission and readmission.  Each county’s rank changes 

yearly.  A patient’s first hospital admission date was used to calculate the County Health 

Rankings.      

Population and sample design: 
 
Inability to manipulate the independent variable of depression due to ethical 

considerations means a retrospective cohort design was followed.    
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The sample was obtained through this academic medical center’s Information 

Warehouse using a deidentified data system.  The Information Warehouse includes data 

extracted from the hospital electronic health record Epic (Verona, Wisconsin).  The 

sample included patients discharged from specific heart hospital services from July 1st, 

2012 through June 30th, 2018.  Inclusion criteria for the study were individuals 

discharged from the heart hospital heart failure or heart hospital medicine service with 

a diagnosis of heart failure. To be included in the readmitted patient pool, patients 

needed to be readmitted to the same services or general non-surgical heart 

management within 30 days.  Patients who were not readmitted were included in the 

not readmitted comparison pool.  This time frame was selected in an effort to review as 

much recent data as possible since the Affordable Care Act instituted the Hospital 

Readmission Reduction Program (HRRP) in 2012.      

The geriatric heart failure sample will be sorted into cohorts     

 Patients will fall into one of four base cohorts: 

1.      Geriatric heart failure patients without a depression diagnosis that are readmitted 

2.      Geriatric heart failure patients without a depression diagnosis that are not 

readmitted 

3.      Geriatric heart failure patients with a depression diagnosis that are readmitted 

4.      Geriatric heart failure patients with a depression diagnosis that are not readmitted 
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Figure 2: Cohorts 
 

 

 

 

 

 

 

 



33 
 

The following data points were collected from each patient medical record: 

 Table 2: Data points 
 
Data point Options 
Admission and discharge 
departments of admission(s) 

Heart failure 
Heart hospital medicine A 
Heart hospital medicine B 
General cardiac management services 

Age at discharge 65 or greater 
Body mass index Nominal value (Weight in kg. / height in meters 

squared) at time of initial discharge 
Discharge diagnoses ICD-9 of 428 (heart failure) or ICD-10 of I50 with or 

without a diagnosis of depression (ICD-9: 296.2, 
296.3, 300.4, 301.12, 311; ICD-10: F32, F33, F34.1)  

Discharged to Home, skilled nursing facility, cancer center, 
psychiatric facility, long term care, etc.  Not hospice 
due to end of life rehospitalization, against medical 
advice due to incomplete treatment, prison due to 
their healthcare system and patient population, or 
deceased on index admission because readmission is 
not possible.    

Gender (legal sex) Male, female  
Hospital admission type Emergent, readmission.  Not scheduled 
Hospital service Heart failure 

Heart hospital medicine A 
Heart hospital medicine B 
General cardiac management services 

Primary insurance coverage Commercial, Medicare, Medicare Advantage, 
Medicaid, dual eligible (Medicare and Medicaid) 

Problem list Includes ICD-9 and ICD-10 diagnoses 
County of residence  
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Validity and Reliability: 
 
The data obtained through the deidentified data program are populated by extracts 

from this academic medical center’s health record system.  The Information Warehouse 

that provides the deidentified data are the consolidated database of many of this 

academic medical center’s systems.   

 

Statistics: 
 
All data were first entered into Microsoft Excel for sorting and basic evaluation, and 

then entered into StataCorp Stata .  A Wilcoxon rank-sum Mann-Whitney was used for 

calculating significance of the ordinal County Health Rankings.  A Chi-squared test was 

calculated for the rates of depression between those readmitted and not by service.  

Odds ratios for depressed patients were also calculated.  Chi-squared tests were also 

used to determine the significance of the dual eligible and Medicaid patient rates 

between readmitted and not readmitted patients.  P-values were considered significant 

if <.05.  
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Data collection: 
 
Deidentified data were obtained through the deidentified data program provided by the 

Information Warehouse.  A request for the data was made and reviewed by committee 

before the report was generated and released.   

Limitations: 
 
There are limitations to this study design.  This academic medical center’s hospital is 

publically funded and disproportionate share, meaning that the results are unlikely to be 

applicable to hospitals that do not treat a similar population of patients.  Additionally, 

because the study population is from one specific hospital system, the results may not 

be able to be generalized.  Multiple confounding factors, such as a high number of 

comorbidities, may be more significant factors to readmission the depression diagnosis 

being studied.  Deidentified data prevent validation of collected data through chart 

review and also restricts some information from being collected, including patients over 

90 years old, zip code, secondary insurance coverage, and financial information.   
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Chapter 4: Results 
 

Sample population cohorts: 
 
The first data set of readmitted patients was received on November 9th, 2018 for review.  

Several modifications were made to the data set to adapt for study review: 

- Patients with admission dates outside of study time frame of July 1st, 2012 

through June 30th, 2018.  This removed 17 patients 

- Individuals transferred between hospital departments, such as the heart hospital 

to the rehabilitation hospital, were removed from the data.  This removed 26 

patients 

- Prisoners were removed from the data.  This was determined by reviewing the 

patient insurance coverage and individuals discharged to “Court/Law 

Enforcement” were also removed.  This removed 11 patients.   

Altogether 54 patients were removed initially, leaving 529 patients for review for each 

service.   

From the heart failure service, 77 additional patients were removed: 
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- 40 patients discharged from a heart failure service and readmitted to another 

non-heart hospital service within 30 days.   

- 37 patients were readmitted to an alternate heart hospital service such as open 

heart surgery or electrophysiology were not included in this study 

129 patients directly matched the criteria of being admitted to a heart failure service 

and being readmitted to the heart failure, heart hospital medicine, or cardiac 

management services within 30 days.  These patients were included.   

From the heart hospital medicine service: 

- 50 readmitted to a non-study heart hospital service  

- 136 readmitted to a non-heart hospital service within 30 days.  

The heart hospital medicine had 137 patients readmitted within 30 days to a select heart 

hospital service, qualifying for inclusion.   

A total of 266 readmissions were reviewed, with selection visualized in the figure below:  
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Figure 3: Readmitted Patients Sample 

 

The data describing patients not readmitted were received on January 3rd, 2019 for 

review.  A variety of changes were necessary to adapt the data for the purposes of this 

study: 

- The first entry for each patient was taken and subsequent entries were removed 

from the dataset (393 entries).   
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- Three patients discharged to prison or listed as discharge and readmit were 

removed.  Discharge and readmit indicates a patient discharged from one 

academic hospital and readmitted to another in the system, such as from the 

heart hospital to a rehabilitation hospital.  Prisoners healthcare and social 

situations are complex, and they cannot be adequately compared to this study’s 

primary population of Medicare and Medicaid patients 

- Patients with blank problem lists and diagnoses lists were removed, as there was 

no way of evaluating if a patient had depression or not.  This removed 659 

patients 

- Patients without an indication of heart failure were removed from the data (1129 

patients) 

o Although some patients were on the congestive heart failure service, 

without an indication of heart failure it is not possible to assume their 

diagnosis 

Altogether 2184 entries were removed from the dataset, 805 unique patients that had 

heart failure and documented diagnoses remained.  The following figure visualizes the 

selections: 
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Figure 4: Not readmitted patients sample 
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Sample population characteristics: 
 

Table 3: Heart failure service statistics by depression diagnosis 
 Heart failure 

service 
patients 
readmitted to 
specific 
services by 
depression 
diagnosis 
(n=129) 

  Heart failure 
service 
patients NOT 
readmitted to 
specific 
services by 
depression 
diagnosis 
(n=331) 

  

  Depression 
diagnosis 

No 
depression 
diagnosis 

Depression 
diagnosis 

No 
depression 
diagnosis 

Number of patients 15 (12.1%) 114 (91.9%) 25 (7.55%) 306 
(92.45%) 

Average days to readmission 13.6 12.7     
Average patient age 71.67 72.46 72.96 74.23 
Average patient BMI at original 
admission 

29.57 28.76 33.13 29.02 

         
Primary insurance         
Traditional Medicare A+B 8 (53.33%) 66 (57.89%) 10 (40.00%) 179(58.50%) 
Medicare Advantage 5 (33.33%) 33 (28.95%) 10 (40.00%) 102(33.33%) 
Medicaid   7 (6.14%) 2 (8.00%) 2(0.65%) 
Dual eligible insurance (Medicare + 
Medicaid) 

2 (13.33%) 1 (0.88%) 1 (4.00%) 4(1.31%) 

Private insurance / other   7 (6.14%) 2 (8.00%) 19(6.21%) 
         
Initial discharge disposition         
Cancer center       1(0.33%) 
Home with home health care 5 (33.33%) 36 (31.58%) 7(28.00%) 88(28.76%) 
Home with self-care 4 (26.67%) 54 (47.37%) 13(52.00%) 157(51.31%) 
Intermediate care facility         
Long term care   1 (0.88%)   5(1.63%) 
Psychiatric facility         
Rehab facility       2(0.65%) 
Short term hospital   2 (1.75%)     
Skilled nursing facility 6 (40.00%) 21 (18.42%) 5(20.00%) 53(17.32%) 
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County Health Rankings         
County information available 15 (100%) 106 

(92.98%) 
24 (96%) 293 

(88.52%) 
Capital county residents 8 (53.33%) 48 (45.28%) 13 (54.17%) 125 

(42.66%) 
County Health Outcomes Rank (specific 
year of admission) 

46.80% 
 

52.79% 
 

43.61% 55.55% 

County Health Factors Rank (specific 
year of admission) 

45.73% 
 

47.30% 
 

39.87% 49.36% 

 

Table 4: Heart Failure significance tests 
Factor Samples compared Significance Odds ratio 
Overall depression 
significance 

All readmitted and not 
readmitted patients  

p = .164 OR = 1.61  

Medicaid and dual eligible 
rates 

All readmitted compared not 
readmitted patients 

p = .015 OR = 3.01 

County Health Rankings 
Outcomes 

Readmitted depressed compared 
to non-depressed 

p = .1121  

County Health Factors  Readmitted depressed compared 
to non-depressed 

p = .9747  

County Health Rankings 
Outcomes 

Not readmitted depressed 
compared to non-depressed 

p = .1177  

County Health Factors  Not readmitted depressed 
compared to non-depressed 

p = .1750  

 

Readmissions after discharge from the Heart Failure service result notes: 
 

- Two patients did not have county data, so they were removed from the County 

Health Rankings statistics 

- Six patients were from other states and were excluded from County Health 

Rankings data 
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- One patient had no insurance information available and was excluded from the 

insurance statistics 

- Races observed: 

o 103 White  

o 21 African-American/Black  

o Two African–Other patients 

o One Asian-Cambodian patient 

o One Asian-Other patient 

o One patient marked as “Other” race 

Regarding depression, the following ICD codes were observed in readmitted patients: 

Table 5: Heart failure service readmitted patient depression codes 
ICD code Prevalence 
F32.9 – Major depressive disorder, single episode 14 of 15 patients 
F33.1 - Major depressive disorder, recurrent, moderate 3 of 15 patients with F32.9 
F33.2 - Major depressive disorder, recurrent severe 
without psychotic 

1 of 15 patients 

 

Patients not readmitted after discharge from Heart Failure service notes: 

- 317 of 331 patients had County Health Rankings data available 

- 329 of 331 had race information available 
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o Whites comprised 80.24%  and African-American race 15.2% of the 

patients 

o 15 patients (4.56%) were other races or unknown 

The following ICD codes were observed: 

Table 6: Heart failure service patients not readmitted depression codes 
ICD code Prevalence 
F32.5 – Major depressive disorder, single episode, in full 
remission 

1 of 25 patients 

F32.9 – Major depressive disorder, single episode 22 of 25 patients 
F33.0 – Major depressive disorder, recurrent, mild 1 of 25 patients 
F33.2 - Major depressive disorder, recurrent severe 
without psychotic 

1 of 25 patients 

 

Results overview of the Heart Failure service patients: 
 

Depression rates were relatively low in this sample at 12.1% (n = 15 of 129) for those 

readmitted, and 7.55% (n = 25) for those not readmitted.  Combining both pools of 

patients, the overall readmission rate for heart failure patients for the period 2012-2018 

was 28.04% (129 readmitted patients / 460 total patients).  F32.9 – Major depressive 

disorder, single episode – was the most prominent ICD-10 code for patients readmitted, 

with 14 of 15 having this code in their diagnoses list.  It was also the most common in 

patients readmitted with 22 of 25 patients having the F32.9 ICD-10 code.   
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Of those readmitted, 40% of depressed patients discharged to a skilled nursing facility (n 

= 6) compared to 18.42% for non-depressed (n = 21).  This result was lower in those not 

readmitted, as those with depression discharged to a skilled nursing facility at a rate of 

20% (n = 5) and those without depression at 17.32% (n = 53).  The majority of patients 

discharged to home with home-health or home with self-care (99 of 126).   

Patients with Medicaid or dual eligible Medicare and Medicaid insurance were 

represented in the sample with 10 of 129 readmitted patients and 9 of 331 not 

readmitted patients.  There was a significant difference in the proportions between the 

readmitted and not readmitted groups (p = .015, OR = 3.01)  

The not readmitted patients (n = 331) discharged to home or home with self-care at a 

high rate (265 of 331).  In those with depression, 40% had traditional Medicare 

compared to 58.5% of those without depression.    

Readmitted depressed patients had better County Health Rankings in outcomes (46.8% 

versus 52.79%) and factors (45.73% versus 47.30%).  For reference, the capital city of the 

state has a health outcomes percentage of about 55% and health factors of 47%.  The 

result was not statistically significant for factors (p = 0.9747) or outcomes (p = 0.1121).  

In patients not readmitted, depressed patients had better rankings in both outcomes 

and factors, but the results were not statistically significant (p = 0.1177 and p = 0.1750, 
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respectively).  Patients with depression had better outcomes and factor rankings in 

every category.   

 

Table 7: Hospital medicine results by depression diagnosis 
 Heart hospital 

medicine 
service 
patients 
readmitted to 
specific 
services by 
depression 
diagnosis 
(n=137) 

  Heart 
hospital 
medicine 
service 
patients NOT 
readmitted 
to specific 
services by 
depression 
diagnosis 
(n=474) 

  

  Depression 
diagnosis 

No 
depression 
diagnosis 

Depression 
diagnosis 

No 
depression 
diagnosis 

Number of patients 11 (8.03%) 126 
(91.97%) 

38 (8.02%) 436 
(91.98%) 

Average days to readmission 13.91 12.06     
Average patient age 73 75.13 74.08 75.03 
Average patient BMI at original admission 28.71 29.42 31.62 30.07 
         
Primary insurance         
Traditional Medicare A+B 7 (63.64%) 81 (64.29%) 21 (55.26%) 258 

(59.17%) 
Medicare Advantage 2 (18.18%) 29 (23.02%) 13 (34.21%) 119 

(27.29%) 
Medicaid   6 (4.76%) 2 (5.26%) 17 (3.90%) 
Dual eligible insurance (Medicare + 
Medicaid) 

  4 (3.17%) 1 (2.63%) 16 (3.67%) 

Private insurance / other 2 (18.18%) 6 (4.76%) 1 (2.63%) 26 (5.96%) 
         
Initial discharge disposition         
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Cancer center       1 (0.23%) 
Home with home health care 4 (36.36%) 35 (27.78%) 13 (34.21%) 94 

(21.56%) 
Home with self-care 5 (45.45%) 75 (59.52%) 22 (57.89%) 274 

(62.84%) 
Intermediate care facility       1 (0.23%) 
Long term care         
Psychiatric facility       1 (0.23%) 
Rehab facility         
Short term hospital       1 (0.23%) 
Skilled nursing facility 2 (18.18%) 16 (12.70%) 5 (13.16%) 64 

(14.68%) 
         
County Health Rankings         
County information available 11 (100%) 122 

(96.83%) 
38 (100%) 418 

(95.87%) 
Capital county residents 7 (63.64%) 49 (40.16%) 24 (63.16%) 205 

(49.04%) 
County Health Outcomes Rank (specific 
year of admission) 

53.27% 46.80% 50.66% 55.16% 

County Health Factors Rank (specific year 
of admission) 

52.27% 44.27% 47.25% 52.05% 

 

Table 8: Heart Hospital Medicine significance tests 
Factor Samples compared Significance Odds ratio 

Overall depression 
significance 

All readmitted and not readmitted 
patients 

p = .996 OR = 1.00 

Medicaid and dual eligible 
rates 

All readmitted compared not 
readmitted patients  

p = .908 OR = 0.96 

County Health Rankings 
Outcomes 

Readmitted depressed compared to 
non-depressed 

p = .8050  

County Health Factors  Readmitted depressed compared to 
non-depressed 

p = .0672  

County Health Rankings 
Outcomes 

Not readmitted depressed 
compared to non-depressed 

p = .4130  

County Health Factors  Not readmitted depressed 
compared to non-depressed 

p = .3863  
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Patients readmitted after discharge from the Heart Hospital Medicine services result 
notes: 
 

- Four patients with counties outside of state of study were excluded from County 

Health Rankings 

- Race results were as follows: 

o 24 African American race (17.52%) 

o 111 White race (81.02%) 

o One patient of race “African-Other” 

o One patient of “Other” 

The following ICD codes for depression were observed: 

Table 9: Heart hospital medicine patients readmitted depression codes 
ICD code Prevalence 
F32.9 – Major depressive disorder, single episode 10 of 11 patients 
F33.1 - Major depressive disorder, recurrent, moderate 2 of 11 patients with F32.9 
F33.41 - Major depressive disorder, recurrent, in partial 
remission 

1 of 11 patients 

 

Patients not readmitted after discharge from the Heart Hospital Medicine services notes: 

- 456 of 474 (96.2%) patients had County Health Rankings information available 
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- 455 of 474 (96.39%) patients were either White (77.64%) or African-American 

(18.75%)  race 

A wide variety of depression ICD codes were observed in 38 of the 474 patients: 

Table 10: Heart hospital medicine patients not readmitted depression codes 
ICD code Prevalence 
F32.1 – Major depressive disorder, single episode, 
moderate 

1 of 38 patients 

F32.3 – Major depressive disorder, single episode, severe 
with psychotic features 

1 of 38 patients 

F32.5 – Major depressive disorder, single episode, in full 
remission 

2 of 38 patients 

F32.9 – Major depressive disorder, single episode 28 of 38 patients 
F33.1 - Major depressive disorder, recurrent, moderate 2 of 38 patients  
F33.2 Major depressive disorder, recurrent severe without 
psychotic feature 

1 patient of 38 who also 
had F32.9 

F33.42 – Major depressive disorder, recurrent, in full 
remission 

1 of 38 patients 

F33.9 – Major depressive disorder, recurrent, unspecified 1 of 38 patients 
Depression – uncoded 1 of 38 patients 

 

Results overview of the Heart Hospital Medicine patient readmissions: 
 
Depression diagnosis in readmitted patients did not reveal any major group differences 

(p = .996, OR = 1.00), but only 11 of 137 patients (8.03%) had an ICD code of depression 

on their problem list at initial discharge.  When the pools of readmitted and not 

readmitted patients are considered, the overall readmission rate was 22.42% for the 

heart hospital medicine service (137 readmitted patients / total of 611 patients).  The 
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most prevalent ICD-10 code was F32.9 in 10 of 11 readmitted patients and 28 of 38 not 

readmitted patients.  The overall rate of depression was low and not well represented in 

either hospital medicine patient sample.   

Patients that were readmitted seemed to favor traditional Medicare (n = 88 of 137) and 

discharged to home with home health care or home with self-care (n = 119 of 137).  

Depressed patients discharged to home with home health care at higher rates in both 

readmitted and not readmitted patients.   

Neither group had high rates of dual-eligible Medicare and Medicaid patients or 

Medicaid alone patients (10 of 137 readmitted, 36 of 474 not readmitted).  The 

readmitted and not readmitted group did not have a significant difference in the 

number of dual eligible or Medicaid patients (p = .908, OR = 0.96) 

Readmitted depressed patients did have worse County Health Rankings than non-

depressed patients in both factors (52.27% versus 44.27%) and outcomes (53.27% 

versus 44.27%), but the results were not statistically significant (p = .0672 and p = 

0.8050, respectively). Depressed patients that were not readmitted actually had better 

rankings in both County Health Rankings factors and outcomes.  These results were not 

statistically significant (p = 0.4130 and p = 0.3863).  Depressed patients tended to live in 

the capital county at a higher rate than the non-depressed in both samples.   
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Chapter 5: Discussion 
 

Discussion of overall results: 
 
Depression rates were low in readmitted patients at 11 patients of 137 (8.03%) overall 

for Hospital Medicine and 15 of 129 (11.63%) for Heart Failure.  Between both services 

this is a rate of 26 patients in 266 (9.77%), significantly lower than the 20-40% 

commonly reported (Smith, Stock, Santora, 2015; Ahmedani et al., 2015).  The use of 

claims data – as opposed to documentation from patient charts – could have resulted in 

a low rate.  If a diagnosis of depression was not deemed related to the reasons for 

admission or discharge, it was possible it is not captured.  Additionally, the reluctance of 

older adults to seek and accept treatment due to perceived stigma may have affected 

the rates of depression.  Neither the heart failure nor heart hospital medicine service 

had statistically significant differences in rates of depression between readmitted and 

non-readmitted patients (p = .164 & p = .996, OR = 1.61 & OR = 1.00).   

Overall the readmission rates were 28.04% for heart failure and 22.42% for heart 

hospital medicine.  This is somewhat higher than the Medicare 2017-2018 rate of 21.7%, 

especially considering that Medicare uses all cause readmissions and this study focused 

on heart failure readmissions only.  It is also high because only heart failure service 

readmissions at this academic medical center’s readmissions were counted in this study, 
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as Medicare’s rate includes patients readmitted to other institutions for any reason.  

Because Medicare readmission rates include those under 65 the sample of this study 

cannot be compared to the Medicare population rate.   

In terms of ICD-10 diagnoses, by far the most prevalent was F32.9 – Major depressive 

disorder, single episode – presented in 74 of 89 total patients with a depression 

diagnosis.  This could be due to if the physicians on the study services evaluated the 

patient at only one instance, so they did not apply a long term code.   

As Navathe and Zhong et. al found, review of physician notes may have helped identify 

more patients with depression that claims data did not capture.  If depression is 

underdiagnosed overall, organizational initiatives may be needed to more effectively 

identify patients in need of treatment.  Application of the PHQ-9 questionnaire 

consistently may help alleviate this issue.  Coupling administrative data from multiple 

sources – such as inpatient and outpatient – may assist in more effectively identifying 

depression (Fiest, Jette, Quan, Germaine-Smith, Metcalfe, et al., 2014)  

The representation of Medicaid and dual eligible Medicare and Medicaid patients in 

these samples were relatively low.  Of those readmitted, 20 of 266 (7.52%) had either 

Medicaid or dual eligible insurance between the heart failure and heart hospital 

medicine services.  Patients who were not readmitted had a rate of 45 of 805 (5.59%).  
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This was likely due to a limitation in the data set of only returning primary insurance.  In 

the state where this academic medical center resides, there are only two scenarios 

where a patient can have primary payer of Medicaid coverage after turning 65.  First, 

they may not be a legal resident that has paid into Medicare enough quarters or able to 

afford Medicare benefits.  Second, they may have qualified for Medicaid until they were 

65, at which time their coverage either became secondary to Medicare (QMB or SLMB), 

or their income exceeded the threshold for retaining Medicaid.  The use of Medicaid or 

dual eligible insurance was an inconsistent proxy for associating lower income level or 

disability with readmission.  In the heart failure group there was a significant difference 

in the number of patients with dual eligible or Medicaid insurance between the 

readmitted and not readmitted group (p = .015, OR = 3.01), but there was not a 

significant difference in the heart hospital medicine group (p = .908, OR = 0.96).        

The County Health Rankings were inconsistent across services and lacked statistical 

significance.  Readmitted hospital medicine depressed patients had worse County 

Health Rankings in both factors and outcomes, but depressed heart failure service 

patients had better rankings. With depressed patients having worse health outcomes 

(Moussavi, Verdes, Tandon, Patel, 2007), one would expect depressed patients to have 

worse County Health Rankings.  It is possible that county rankings are not precise 

enough.  A county may have a good rank, but have smaller localities where health 
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outcomes are poorer. Using deidentified data prevented the use of zip codes to 

represent socioeconomic status, and those may have been more specific and revealing 

than county level information.   

In conclusion, this study found limited evidence of depression having a significant 

relationship to geriatric heart failure readmissions at this academic heart hospital in the 

Midwest.  The prevalence of depression diagnosis in all groups was lower than 

expected, perhaps due to the use of claims data and stigma towards mental health 

treatment in the geriatric population.  Using physician notes through chart review may 

yield more accurate rates of depression.  The County Health Rankings did not show 

statistical significance related to health outcomes or factors in depressed patients.  Zip 

codes could have yielded different results.  Dual eligible or Medicaid insurance – a 

substitute for low socioeconomic status – was observed at a higher proportion of 

readmitted patients in the heart failure cohort, but it was not in the hospital medicine 

group.  Special attention to geriatric heart failure patients with Medicaid insurance 

could be recommended to identify those at high risk for readmission.   

Limitations: 

This study was from one academic hospital in the Midwest, and the results may not be 

applicable to other institutions.  Also, the use of deidentified data prevents chart 
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review, which would confirm validity of the data or allow for additional information 

about potential depression diagnoses to be obtained.  A common risk factor for 

readmissions is disability, and determining disability in geriatric patients without chart 

review or patient interaction is not possible.   

 

Implications for research and practice:  

Future research studies may benefit from the use of physician notes or other 

documentation in the medical record to identify if patients have depression.  Claims data 

are often easier to access and analyze, but it is limited to what is submitted to insurance 

companies at discharge.  Further, in studies examining the links between depression and 

readmission risk, it may be prudent to use more specific assessments of health and 

poverty than the County Health Rankings.  Census information based on zip codes might 

be more accurate in identifying localities with a high rate of depression or readmissions, 

particularly where there is a wide range among zip codes within one county.  Examining 

secondary insurance for Medicaid eligibility could also yield more consistent results than 

primary insurance alone in assessing socioeconomic status of geriatric patients.   

In terms of practice, there is a longstanding stigma relative to mental health diagnoses  

Because of this stigma, geriatric patients relevant to this study may have avoided 
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depression diagnosis and treatment.  Encouraging institutions to apply the PHQ-9 

assessment to patients may help in diagnosis and documentation of depression.  Special 

attention should be given to Medicaid patients, who do not have the financial means of 

most insured patients.  As a result, they may be at an increased risk of depression.  The 

use of tools such as the Readmission After Heart Failure scale could assist clinicians in 

identifying patients that are at high risk for readmission.  Once patients are identified, 

implementing a comprehensive discharge process – such as Project RED – and 

developing discharge plans that a patient can understand could help improve  (ie, 

decrease) readmission rates while increasing patient satisfaction.    
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