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ABSTRACT 

This study utilizes historic chronic disease and employment data from the University of 

Michigan Health and Retirement Study (HRS) to specify a multivariate regression model for 

forecasting the impact of specific chronic diseases on work life. The purpose of the study is to 

create a new model for forecasting chronic disease-adjusted work life years, which is a measure 

of disease burden due to chronic disease. The ability to work may be considered a proxy for 

quality of life, as it is a means by which a person preserves their financial independence and 

maintains their financial capacity for self-care. This forecasting model is germane to advanced 

nursing practice, as it provides practitioners a tool to measure patients’ ability to work given 

various scenarios of chronic disease – many of which, are preventable. This tool may be useful 

for motivating patients to adopt healthy lifestyle behaviors such as smoking cessation, weight 

loss, exercise, and adopting healthy eating habits so they may change chronic disease trajectories 

and preserve their ability to work and financially provide for themselves and their families. This 

advocacy and promotion of patient health through self-care is a cornerstone of advanced nursing 

practice (Thrasher, 2002). Furthermore, this tool may also be useful for calculating or forecasting 

disease burden in terms of an individual’s attenuated work years or lost productivity. On a larger 

scale, this tool may be used to calculate lost labor force participation of a population or group of 

individuals. These statistics may be used as quality improvement measures, economic 

forecasting data, or for justifying healthcare policy changes or for the allocation of healthcare 

resources. 
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INTRODUCTION 

Background 

Since the 1900s, life expectancy has increased over 30 years (from 47.3 years in 1900, to 

78.8 years in 2015 (Centers for Disease Control and Prevention, 2016). The fastest-growing 

segment of the workforce are men and women working after age 75 (Bureau of Labor Statistics, 

2017). Over the last 40 years, the average number of disabled life years (years of life with 

disability), has increased 4.7 years in large part, due to chronic illness (Crimmins, Zhang & 

Saito, 2016). These trends support the concept that Americans are living longer and working 

longer but are in poorer health. Chronic diseases are the leading cause of death and disability in 

the United States (Centers for Disease Control & Prevention [CDC], 2017). Over 25% of 

Americans have multiple chronic diseases (Anderson, 2010), and many of these chronic diseases 

such as heart disease, stroke, type II diabetes, chronic obstructive pulmonary disease, and obesity 

are preventable (CDC, 2017). 

When living with multiple chronic illnesses, self-management (e.g., the ability to access 

health insurance, purchase medication, procure transportation to medical appointments, buy 

nutritious food, or maintain adequate shelter) becomes impaired when physical symptoms and 

the need for frequent medical care reduces an individual’s functionality to the point where they 

are no longer able to work (Schoenberg, Leach, & Edwards, 2009). Thus, loss in functional 

capacity to work, rather than morbidity and mortality, becomes a more meaningful statistic to 

show an individual’s general state of health and for making decisions with respect to their 

healthcare interventions, or for modifying lifestyle behaviors to change their disease trajectory 

(Forman et al., 2017). There is currently no method to quantify the burden of disease as it 
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impacts the ability for self-management. This author believes that the opportunity to conduct 

secondary data analysis on HRS data is expected to lead to a method for quantifying burden of 

disease as it impacts the ability for self-management. The ability for advanced practice nurses to 

calculate this aspect of disease burden is expected to lead to an improved method for assessing 

patient needs. 

Problem Identification 

It is the responsibility of policymakers and healthcare practitioners to determine how 

limited resources are used toward the treatment of various illnesses which affect individuals, 

communities, and populations (National Collaborating Centre for Infectious Diseases, 2019). In 

the 1990’s the concept of disease burden was created by the Harvard School of Public Health, 

the World Bank, and the World Health Organization (WHO) to assist decision-makers and 

individuals in determining the relative importance of treating various diseases, disabilities, and 

illnesses in terms of mortality, morbidity, financial costs (National Collaborating Centre for 

Infectious Diseases; WHO, 2019). 

Since the 1990s, various models have been developed to measure the burden of disease. 

As stated previously, these models can be used by the advanced practice nurse to compare the 

relative impact of diseases, for making decisions regarding healthcare interventions, or for 

justifying healthcare resource allocation. Health-adjusted life expectancy (HALE) (Preedy & 

Watson, 2010) is a model commonly used by the World Health Organization and scholars of 

population health, which adjusts a person’s overall life expectancy by number of years a person 

is not living in perfect health due to morbidity and mortality. Disability-adjusted life years 

(DALY) (Murray et al., 2012) is a model commonly used by the World Bank and international 
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health policy makers, which adjusts expected life years by the sum of years of lost life (YLL) 

due to disease or injury plus the number of years of living disabled (YLD) due to injury or 

disease. Quality-adjusted life years (QALY) (Gold, Stevenson, & Fryback, 2002) is a 

measurement of quality years of life gained or lost by a medical intervention or a procedure. It is 

a model commonly used by economists and healthcare decision-makers to measure the cost-

effectiveness of medical interventions, to justify the continuation or termination of medical 

treatments, and to meet reimbursement criteria. These existing models are used to quantify the 

impact of disease on end-of life or end of quality life, but do not account for the individual’s 

functionality to work, preserve their independence, and maintain their physical capacity for self-

care, which, for many individuals, are more important considerations, rather than “traditional 

disease-specific therapeutic endpoints” typically oriented toward decreasing morbidity and 

incidence of mortality (Forman et al., 2017, p. e895). Furthermore, these existing models were 

constructed for single-condition scenarios and do not account for the clustering or co-morbidity 

of disease conditions. Models for calculating the additive or multiplicative effects of single-

condition scenarios have been proposed, but because of variance in empirical evidence, no such 

model has yet been accepted as a standard (McIntosh, 2010). 

Purpose 

In this study, the relationship between chronic health conditions and work life of a 

sample population will be explored. This author aims to create a seminal regression model 

utilizing historical health and employment data from survey participants taking part in the 

National Institute of Health’s (NIH) Health and Retirement Study (HRS). Once the model is 

specified, it may be used as a tool to calculate chronic health-adjusted work life years for an 
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individual with a single chronic health. The ability to measure chronic disease-adjusted work life 

years can serve as a valuable tool for advanced practice nurses, other medical practitioners, 

patients, organizational policy makers, domestic policy-makers, and global policy-makers in the 

following ways: 1)  use of this tool may aid advanced practice nurses in assisting their patients in 

making informed decisions regarding disease management, financial planning, allocation of 

resources for healthcare expenditures, and modifying behaviors that may impact personal health; 

2) use of this tool may aid advanced practice nurses in reporting quality measures, performing 

cost-utility analyses, education and motivation of patients, and for prioritization of treatment; 3) 

use of this tool may aid policy-makers in estimating loss of Gross Domestic Product (GDP) and 

labor-force participation, making decisions for medical funding and resource allocation, 

economic forecasting, and policy making; and 4) use of this tool may aid world leaders on a 

global level to estimate the global economic impact of chronic disease on labor and for the 

development of international economic and healthcare initiatives and policies. This study aims to 

expand upon existing methods of measuring and forecasting chronic disease burden. It is one 

step towards gaining more understanding of chronic diseases, and their impact on individuals and 

society. 

Study Questions 

This research project aims to answer the following questions: 

1. What is the impact (number of years lost) of eight specific chronic diseases on an 

individual’s expected work life? 

2. What is the statistical significance (p-value and confidence interval) that corresponds 

with the calculated impact (number of years lost) of each chronic disease? 
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THEORETICAL FRAMEWORK AND LITERATURE REVIEW 

Theoretical Framework 

E.H. Wagner (1998), a major contributing researcher to the field of chronic disease 

management, identified a growing population of people with chronic illnesses and a need to 

redesign primary medical care to better support this population. In furtherance of this goal, 

Wagner (1998) developed the chronic care model, an organizational model for providing high-

quality primary care to patients with chronic illnesses. In this model, Wagner outlined the need 

for chronically ill patients to receive proactive support from the community and from systems 

within the patient’s healthcare system to successfully self-manage their medical condition. 

Wagner postulated that this type of proactive team-based approach to chronic illness 

management would improve patient outcomes. It is this author’s intent that this research project 

may bring new knowledge which may improve chronic illness management and patient 

outcomes. For these reasons, this author believes Wagner’s chronic care model to be a useful 

framework to guide all steps of this research project. 

The chronic care model is one of the most widely used models for ambulatory care 

improvement (Coleman, Austin, Brach & Wagner, 2009). The Institute for Healthcare 

Improvement (IHI) uses Wagner’s chronic care model as their framework for their Health 

Disparities Collaboratives, a successful nationwide initiative to educate healthcare providers and 

employees from all facets of healthcare on methods to improve the care of chronically ill patients 

(IHI, 2019). The United States Department of Health and Human Services (2010) uses Wagner’s 

chronic care model as their framework for redesigning the delivery of care for patients with 

multiple chronic illnesses.  
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Wagner delineated six fundamental domains in the chronic care model that must be 

mobilized in order to provide high-quality chronic disease management: 1) self-management 

support; 2) delivery system design; 3) decision support; 4) clinical information systems; 5) 

organization of health care; and, 6) community support. This research project aims to create a 

model for measuring chronic disease-adjusted work life years which is a novel measurement of 

disease burden. Exploration of the effect of chronic disease on work life may bring additional 

understanding to the field of chronic disease management.  

This research study fits within the purview of Wagner’s chronic care model, as this study 

aims to bring additional knowledge pertaining to two of the six fundamental domains of 

healthcare necessary for chronic disease management as outlined by Wagner: self-management 

support and decision support. This author chose to work within the purview of these two 

domains of the chronic care model as they provide relevant, focused theoretical environments in 

which to focus my research and which my results may be applied. The remaining four domains 

of the chronic care model: delivery system design, clinical information systems, organization of 

health care and community support are beyond the scope of this research project. 

The IHI (2019) discusses quality improvement changes for each of the six domains 

outlined in Wagner’s chronic care model. These quality improvement changes are vehicles with 

which the advanced nurse practitioner can provide quality care to chronically ill patients and 

foster a culture of healthcare which supports them. The two domains that frame this research 

project will be described in detail, while the four that are outside the scope of this research 

project will be briefly defined. 
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Self-Management Support 

Wagner identifies patient self-management support as a fundamental component of high-

quality chronic disease management. The IHI specifies quality changes for improving patient 

self-management support which include providing patients with information about their chronic 

disease(s), relaying the availability of assistance in self-management, and continual support from 

community, family, friends, and the medical team. For example, if a patient learns that type II 

diabetes may shorten their work life by five years, the patient may be encouraged to try to 

change their disease trajectory by exercising, eating a healthier diet, losing weight, or complying 

with their prescribed medication regimen. Additionally, the patient may be better able to 

financially prepare for the possibility of an attenuated work-life via early financial planning, 

saving money, purchasing disability insurance, seeking family or community support, or 

choosing to work more when they are still healthy and able to work. The two variables in the 

HRS data that directly relate to the concept of self-management or the ability to self-manage are 

work life and chronic disease. For this study, presence of a chronic disease, age, gender, and 

education (independent variables), will be regressed against remaining work life (dependent 

variable). Age, gender and education are historically established, commonly used determinants 

of work life (Bureau of Labor Statistics, 1986; Krueger, Skoog, & Ciecka, 2006; Richards & 

Donaldson, 2010; Skoog, Cieka, & Krueger, 2011). This study aims to isolate the impact of 

chronic disease on remaining work life. 

Delivery System Design 

Wagner asserts delivery system design is a fundamental component of high-quality 

chronic disease management. The IHI defines delivery system design as the strategy by which 
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patients get care. Delivery system design includes integration of clinical information systems 

with the roles and tasks for healthcare individuals to ensure high-quality patient care is delivered. 

The domain of delivery system design is beyond the scope of this research project. 

Decision Support 

Wagner asserts decision support is a fundamental component of high-quality chronic 

disease management. The IHI specifies quality changes to improve decision support which 

include the use of evidence-based guidelines, specialist consultation, and provider education to 

furnish patients with information which can be used to make informed decisions regarding their 

medical care. Unfortunately, there is little known about the clustering effect of chronic diseases 

(e.g., additive, amplificative or synergistic effects, drug/drug interactions or drug/treatment 

interactions) (Vogeli et al., 2007; Gonzales-Chica, Hill, Gill, Hay, Haag, & Stocks, 2017). This 

is in large part because clinical research studies focus on single medical conditions and 

frequently exclude persons with multiple conditions from participation (Vogeli et al., 2007; 

Gonzales-Chica et al., 2017). Thus, many evidence-based guidelines used for clinical decision 

support lack evidence for disease burden based on patients with multiple chronic conditions. This 

is unfortunate as 42% of Americans are afflicted with multiple chronic conditions (Buttorff, 

Ruder, & Bauman, 2017). It is this author’s assertion that a chronic disease-adjusted work life 

model can be used by the advanced practice nurse as a measure of disease burden for clinical 

decision support in a similar manner as disability-adjusted life years (DALY) and years of life 

lost to disability (YLD), two commonly used measures of disease burden (WHO, 2019). It is this 

author’s assertion that when considering a person’s ability to self-manage their chronic 

disease(s), chronic condition-adjusted work life years may be a more useful measure than either 
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DALY or YLD as it is a measure of functional status (a.k.a., working life) rather than total life 

years lost due to disability, morbidity or mortality. This assertion echoes Wagner’s early 

assertions when formulating the chronic care model that chronic illness care should focus on the 

preservation of function and the prevention of disease exacerbations. These statistics are by no 

means mutually exclusive. Rather, the exploration of multiple aspects of disease burden may 

better help to inform the advance practice nurse when exploring treatment options with patients 

or choosing lifestyle behaviors which may mitigate their disease risk. 

Clinical Information Systems 

Wagner asserts clinical information systems are fundamental components of high-quality 

disease management. The IHI defines clinical information systems as a registry for tracking the 

health information, treatment, problems, and progress of patients. The domain of clinical 

information systems is beyond the scope of this research project. 

Organization of Healthcare 

Wagner asserts healthcare organizations should be redesigned to better care for patients 

with chronic illnesses. The IHI specifies the need for healthcare organizations to imbed chronic 

illness care into the framework of the organization’s policies, procedures, leadership, quality 

improvement system, business model, and financial planning. The domain of organization of 

healthcare is beyond the scope of this research project. 

Community Support 

Wagner asserts community support is a fundamental component of high-quality chronic 

disease management. The IHI defines community support as an expanded care network which 

supports a patient’s health. This network may include state and local agencies, businesses, local 



 
 

 
 

19 

organizations, schools, and clubs (IHI, 2019). The domain of community support is beyond the 

scope of this research project. 

Summary 

It is this author’s aim to contribute knowledge that may improve care of chronically ill 

patients. This goal is consistent with Wagner’s impetus for creating the chronic care model. 

Thus, the chronic care model provides an appropriate framework for this study’s exploration of 

chronic illness and its impact on work life. Working within the purview of the two fundamental 

domains for improving chronic illness care and patient outcomes (self-management support & 

decision support) creates relevant theoretical environments from which to conceive the research 

methodology, provides the context for discussion and analysis of the results of this research 

project, and illuminates environments whereby the results of this study may be tested. 

Literature Review 

This author performed queries in multiple research databases to obtain information 

regarding the impact of chronic illness on work. The research databases utilized included 

PubMed, JSTOR, Medline, and Google Scholar. Search terms included chronic disease and 

work, chronic disease and work life, chronic disease and employment, impact of chronic illness 

on work life, impact of chronic disease on productivity, impact of chronic disease on income, 

modeling impact of chronic disease on work and employment. The following is a summary of 

the five most relevant research studies that helped to inform this research project (Appendix A - 

Literature review table). 

Ward (2015) researched the impact of multiple chronic conditions (MCC) on the 

following labor force measures: 1) hours worked in previous week; 2) number of work days 
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missed due to injury/illness in the past 12 months; and, 3) personal earnings in the past year. This 

study utilized the Health and Human Services (HHS) Strategic Framework on Multiple Chronic 

Conditions (Health and Human Services, 2010) to guide the study. Ward used multivariate 

regression analysis on survey data extracted from the 2011 U.S. National Health Survey 

Interview (NHIS). Ward’s study findings revealed an association between having MCC and 

reduced probability of employment and increased number work days missed in the past year due 

to injury or illness for those that were employed. The study findings did not show any 

association between MCC and number hours worked during the previous week and personal 

earnings in the past year. A strength of Ward’s study was a large sample size (n=25,458) which 

reduced the risk of sampling error and increased the statistical power of the analysis. A weakness 

of Ward’s study was the small timeframe (one week) for the observation of missed work which 

does not account for temporal relationships, such as vacations and seasonal flu, and may not 

accurately represent the amount of missed work over the course of time. Another weakness of 

Ward’s study was that it was limited to only 10 chronic conditions and chronic conditions as 

diagnosed by a doctor or health professional which may lead to under-reporting of undiagnosed 

and unreported conditions. Ward’s research findings are a contribution to the current base of 

knowledge regarding the impact of chronic disease on labor force and personal earnings. Such 

knowledge may be useful to governmental policy-makers as labor force data is useful when 

deciding how scarce resources are to be allocated. This knowledge also helps individuals with 

chronic disease understand the financial implication of their disease and may help motivate them 

to change their disease trajectory or plan in advance for future disability. 



 
 

 
 

21 

Qin et al. (2015) used regression analysis of NHIS survey data to investigate the impact 

of: 1) arthritis alone vs. other chronic conditions alone; and, 2) arthritis in combination with 

other MCCs vs. MCCs with no presence of arthritis on three life domains: impaired social 

participation, serious psychological distress, and missed work the past 12 months. The HHS 

Strategic Framework on Multiple Chronic Conditions was used to frame the study. The research 

results identified that adults with MCC with arthritis had a higher prevalence of all three life 

domains than adults with MCC and no arthritis. The research results also identified that adults 

with arthritis alone had a higher prevalence of all three life domains than adults with another 

chronic illness alone. One strength of Quin et al.’s (2015) study was the large sample size 

(n=34,506) which minimizes the chance of sample error and increases the statistical power of the 

data analyses. Another strength is that the data analyzed was taken from the NHIS, a nationally 

representative survey. One weakness of the study was that the study was limited to only 10 

chronic conditions and does not account for chronic conditions outside this subset. Another 

weakness was that the study was limited to chronic conditions diagnosed by doctors or health 

professionals which leads to the potential of omission or under-reporting of undiagnosed 

conditions in the sample population. This research study is one of the few which examines the 

additive or clustering effect of chronic disease and is thusly an important contribution to the base 

of knowledge of chronic disease. This research adds to the field of knowledge of the 

psychological and social effects of chronic disease which is an important and arguably 

overlooked measure of disease burden as psychological and social effects were not considered in 

the medical model of chronic illness and disability until 2002 when Paley theorized the social 

model of disability (Falvo & Holland, 2017). 
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Bokma, Batelaan, van Balkin and Phennix (2017) researched the impact of anxiety and/or 

depressive disorders (ADDs) and chronic somatic diseases (CSDs) and their comorbidity on 

disability, work absenteeism and presenteeism (working while being sick) and if any synergistic 

effects exist with the comorbidity of ADD and CSD. The development and application of clinical 

staging models in psychiatry (Cosci & Fava, 2013; Scott et al., 2013) was used to frame the 

research. Multivariate regression of data from the Netherlands Cohort Study of Depression and 

Anxiety was performed to examine the impact of ADD and CSD on the aforementioned 

variables. The research findings indicated both ADDs and CSDs alone and in combination 

impact disability, absenteeism and presenteeism with ADDs having greater impact than CSDs. 

The findings also indicated a synergistic effect on disability when there is comorbidity of ADDs 

and CSDs. Study strengths included a large sample size (n=2,371) which reduces the risk of 

sampling bias, and robust statistical significance. Weaknesses of the study included the fact that 

CSDs were self-reported risking self-report bias, and the sample population was young (average 

age 41.3 years), which reduces the prevalence of CSDs as risk of CSDs increases with age (Kuh 

& Shlomo, 2005). The findings of the Bokma et al. (2017) study greatly contributes to existing 

knowledge about disease burden of ADDs and CSDs as it relates to disability and work 

impairment as well as synergistic effects of the comorbidity of these diseases. Such findings may 

help healthcare providers and decision makers in prioritizing treatment and help patients 

understand the work-related consequences and disabling potential of their disease(s). 

Moore et al. (2013) utilized self-report survey questionnaires to explore demographic and 

disease factors associated with changes in employment and employment status in employees 

with multiple sclerosis (MS). No theoretical framework was discussed. The study results showed 
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employees with MS worked 11.9 years (mean) after disease onset and 55% of those working had 

to change their role at work or their working hours because of their disease symptoms. 

Respondents reported greater fatigue, pain, and memory problems than those respondents whose 

employment had remained unaffected. Multinomial logistic regression revealed the factors most 

strongly predictive of employment status were disability level, years of education, disease 

duration, and fatigue. A strength of the study was that it was easily reproducible. The Expanded 

Disability Status Scale (EDSS23), a generally accepted tool for determining level of disability 

(Miller, 2017). It is widely used in clinical trials and for determining disability status for 

insurance purposes (Miller). A weakness of the study was that the type of work (e.g., desk job, 

physical labor), which may impact employment changes due to symptoms, was not examined. 

This study is important as it not only examines the impact of a chronic disease on work 

longevity, but it examines the reasons for which work life may be attenuated. This type of 

information may be valuable for industry, human resources, or occupational therapy. 

Miah and Wilcox (2007) researched how chronic illness affects asset accumulation and 

retirement. Data from the Health and Retirement Study (HRS) regarding health, personal 

finances and employment from respondents born between 1931-1941 was analyzed via 

lognormal regression. The study results revealed self-reported health, functional limitations and 

presence of a chronic illness were contributory to work status (retired vs. working); and presence 

of a chronic illness and the presence of one or more functional limitations had an impact 

(decreased) on total assets. Strengths of the study include the large sample size (n=3,746) and the 

fact that the study is easy to replicate. A weakness of the study is that chronic illness was defined 

as having asthma, cancer, heart disease, stroke, or diabetes for more than four years, excluding 
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those who have had chronic diseases for 1-3 years (chronic disease is defined as >1 year) (CDC, 

2019), thus, the effects of early chronic disease on personal finances and employment are not 

captured. The Miah and Wilcox (2007) study most closely resembles this authors study in terms 

of subject matter, data analysis method, source data, and data sampling and is a very useful 

reference for this author. The Miah and Wilcox (2007) study contributes new knowledge to the 

study of chronic illness with useful data on disease burden with respect to personal finances and 

work status. 

The aforementioned studies are closely related to this author’s research study in terms of 

analysis and subject matter. Analyzing the methods, strengths, weaknesses, limitations, and 

successes of each of these studies was be contributive to this researcher’s study. Each of these 

studies have made a valuable contribution to knowledge of the disease burden of chronic illness. 

METHODS 

Study Design 

Multivariate Linear Regression 

This study utilized a multivariate linear regression model to explore the relationship 

between chronic illnesses and work life. SPSS was utilized to perform the regression analysis 

(IBM, 2013). The regression analysis revealed any linear association that exists between work 

life and various chronic illnesses and the extent to which each chronic illness impacts work life. 

Multivariate linear regression is a generally accepted statistical method used to examine the 

distinctive effects of multiple independent variables on a dependent variable (Freedman, 2012; 

Kellar & Kelvin, 2013). The Agency for Healthcare Research and Quality (AHRQ) includes 
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regression analysis as part of the tools generally accepted for healthcare research and evaluating 

health information technology (AHRQ, 2019). 

The a priori expectation in this study is that chronic illness attenuates remaining work 

life years. A regression model was specified utilizing this a priori expected relationships 

between work life and selected chronic diseases (hypertension, diabetes mellitus, cancer (various 

types at all bodily sites, except minor skin cancers), chronic lung disease (often including 

emphysema, but not asthma), coronary heart disease, congestive heart failure, stroke 

(cerebrovascular disease), arthritis, and psychiatric problems.) Existing bi-annual retrospective 

health and employment data from the Health and Retirement Study (HRS), a longitudinal multi-

cohort study of a representative cross section of older Americans, was used for the regression 

analysis.  

About the Health and Retirement Study 

HRS Study Impetus 

In anticipation of the Baby Boom generation entering retirement, in 1990 the United 

States Congress directed the National Institute on Aging (NIA) to create a study which would 

inform policy decisions on matters of health and retirement (Sonnega, 2018). The Institute of 

Social Research at the University of Michigan was chosen to undertake the study with funding 

from the NIA and the Social Security Administration (Sonnega). The HRS is the first 

longitudinal study of Americans that contains both health and economic data (Sonnega).  

HRS Study Sample 

To ensure the study was representative of Americans over 50, the HRS study researchers 

employed the sampling framework from the Institute of Social Research and a variety of 
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methods to ensure representation such as, random city block sampling, para-data analysis, non-

response adjustment methods, oversampling of African Americans and Hispanics to ensure 

representative sampling, data stratification, clustering and weighting, and correction of standard 

errors (Sonnega). The first cohort was enrolled in the study in 1992. This cohort was named the 

“HRS cohort” and was comprised of Americans born in years 1931-1941 (age 51-61). In 1993, 

the HRS was merged with a companion study called “Study of Asset and Health Dynamics of the 

Oldest Old” (AHEAD) which was comprised of a cohort of the oldest Americans born before 

1924 and their spouses (Guyer, Ofstedal, Lessof & Cox, 2017). This cohort was thusly named 

the “AHEAD cohort.” In 1998, the study expanded further and added two additional cohorts, the 

children of the depression or “CODA cohort” (born in years 1924-1930) and the war babies “WB 

cohort” (born in years 1942-1947). Subsequently, in 2004 the early baby boomers “EBB cohort” 

(born in years 1948-1953) were added to the study. In 2010 and 2016, the mid baby boomers 

“MBB cohort” (born in years 1954-1959) and the late baby boomers “LBB cohort” (born in 

years 1960-1965) were added, respectively. The HRS participants in total comprise over 38,000 

nationally representative Americans over age 50 and their spouses or partners of any age, with a 

new cohort enrolled every six years to insure the study population is representative of Americans 

over age 50. Currently, there are over 20,000 respondents in the study (Sonnega).  

HRS Outcomes 

The HRS has been a valuable public resource to government researchers, academic 

researchers, students, and authors. Since its inception in 1992, the HRS data has been used and 

cited in 197 book chapters, 501 doctoral dissertations, 2,649 journal articles, and 856 reports 

(governmental & private sector) including seven reports from the U.S. General Accounting 
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Office, three reports from the U.S. Congress and three reports from the U.S. Accountability 

Office (Health and Retirement Study, 2018). Additionally, the HRS data has been used in the 

U.S. House of Representatives Subcommittee hearings, and U.S. Senate hearings on subjects 

including health, aging, and human rights (Health and Retirement Study).  

HRS Data and HRS Data Collection 

HRS Survey data is collected from study participants by University of Michigan 

researchers, via extensive telephone or face to face interview in the respondent’s home every two 

years from the time the participant enters into the study until they are deceased (Sonnega). The 

information collected includes information with respect to health and economic data as well as 

physical and biological data. Health and economic data include information regarding disease 

and health, health services, labor force, economic status, decision-making, and family structure. 

Physical and biological data includes psychosocial, physical measures, biomarkers, and genetic 

information. Physical measures including grip strength, timed walk, lung function, balance, 

height, weight, waist circumference and blood pressure are directly measured by interviewers. 

Genetic data such as telomere length, candidate genes, polygenic risk scores rendered from 

saliva sample analysis. Biomarker data had been previously rendered from dried blood sample 

analysis, however, as of 2018 researchers are now extracting biomarker data from fresh venous 

blood samples, which gives researchers valuable information about inflammation and immune 

function biomarkers (Sonnega) and greatly expands potential for biological data extraction. 

Survey data regarding disposition of assets and advanced directive information are also collected 

from family members after the study participant is deceased. 
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How HRS Data was Accessed for this Study 

This author accessed publicly released HRS survey data. Prior to being given access to 

the data, this author was required to register with the HRS, state the intended use of the survey 

data, and agree to the conditions of use that governs access to HRS publicly released data. Once 

access was granted, data files were available to download via the HRS data portal at 

http://hrsonline.isr.umich.edu/index.php?p=avail. 

Multivariate Regression Model Construct 

Sample Population 

The sample population chosen for this study was selected from the first cohort of the 

HRS study, which has been named the “HRS Cohort.” This cohort consists of a representative 

cross section of Americans age 51-61 in 1992. This cohort was selected as cohort from which the 

sample population for this study was drawn as it has the largest amount of health, employment, 

and retirement survey data of all the HRS study cohorts. Inclusion criteria for this study were as 

follows: 1) primary respondents only; 2) respondents must have participated in the first (1992) 

wave of survey by the HRS; and, 3) respondents must have been the work force in 1992. The 

number of respondents meeting inclusion criteria for this study was 6,342. 

Variables 

The chronic health conditions that were examined in this study are eight self-reported 

health-related chronic conditions of query in the HRS: hypertension, diabetes mellitus, cancer 

(various types at all bodily sites, except minor skin cancers), chronic lung disease (often 

including emphysema, but not asthma), coronary heart disease, stroke, arthritis, and psychiatric 

problems. The presence of each of these conditions individually were regressed with age, gender, 
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self-reported level of education (high school, some college, bachelor's degree, and graduate 

degree), as these variables are well established, commonly accepted determinants of work life 

(Bureau of Labor Statistics; Krueger, Skoog & Ciecka; Richards & Donaldson; Skoog, Cieka, & 

Krueger). The independent variables were regressed against remaining work-life expectancy (as 

determined by number of years worked after 1992 and prior to retirement or permanent departure 

from the labor force) to determine if linear relationships between these chronic illnesses and 

remaining work life exists and the extent to which each chronic illness impacts remaining work 

life for workers age 51-61.  

A Priori Expectations 

As stated previously, chronic disease is expected to attenuate work life due to an increase 

in physical symptoms and disability (Schoenberg et al.). Work life is expected to correlate 

(positively) with higher degrees of education (Bureau of Labor Statistics; Krueger, Skoog & 

Ciecka; Richards & Donaldson; Skoog, Cieka, & Krueger). It is expected that respondents of the 

male gender will have longer work lives (Bureau of Labor Statistics; Krueger, Skoog & Ciecka; 

Richards & Donaldson; Skoog, Cieka, & Krueger). Age is expected to correlate (negatively) with 

remaining work life as a person moves closer to retirement or exit from the work force with 

every year that passes with age. 

Specification of Disease Models 

Eight chronic disease regression models were specified by the following equation:  

Remaining Work Life = βo + β1(x1) + β2(x2) + β3(x3) + β4(x4) + β5(x5) + β6(x6) 

Remaining work life is the expected number of years of work prior to retirement or departure 

from the workforce. Each β-coefficient represents an estimate of the weight (or impact) each x 
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variable contributes toward the variation in remaining work life. ‘βo’ is the impact on remaining 

work life due to variables that are not specified in this regression model. ‘β1’, ‘β2’, and ‘β3’ are 

the impact on remaining work life due to disease, age, and gender, respectively. ‘β4’, ‘β5’, and 

‘β6’ are the impact on remaining work life due to highest level of education attained (high 

school, some college, & college degree, respectively). ‘x1’ is a dummy variable for presence of 

disease. This variable takes the value of ‘1’ if the disease is present and ‘0’ if the disease is not 

present. ‘x2’ is the subject’s age in years. ‘x3’ is a dummy variable for gender. This variable 

takes the value of ‘1’ if the subject is male and ‘0’ if the subject is female. ‘x4,’ ‘x5,’ and ‘x6’ 

are dummy variables for highest level of education attained (high school, some college, & 

college degree, respectively). These variables take the value of ‘1’ if the subject is in the 

educational category specified and ‘0’ if the subject is in a different educational category.  

Statistical Software Analysis 

The pertinent data were imported using SPSS (IBM) and records were filtered to exclude 

respondents not meeting inclusion criteria. These data were analyzed via linear regression using 

eight separate regression models, each model regressing a separate chronic illness with age, 

gender, and highest level of education against the dependent variable (remaining years of work 

life). The regression analysis yielded coefficient statistics for each independent variable and 

regression statistics for each model. The resulting regression statistics indicated the overall fit of 

each model (R-squared), which represents how close the projected values are to the observed 

values and the statistical significance of the model (F-Value) (McPherson, 2001). The coefficient 

statistics indicated the extent to which each independent variable impacted work-life (β-
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coefficient), and whether or not that impact was statistically significant (p-value and confidence 

interval) (McPherson). 

Ethical Considerations 

For this research study, there was no generation of primary data. Rather, secondary 

analysis of existing HRS research data was performed to gain new insights into the phenomena 

of chronic illness and its effects on work life. Participation in the HRS research study is 

voluntary and the respondents do not receive any compensation or incentives for their 

participation. 

Institutional Review Board Approval 

A Determination of Human Research application (Appendix C) for this research study 

was reviewed by the Institutional Review Board (IRB) of the University of Arizona’s Human 

Subjects Protection Program. The IRB deemed that a human subjects review and oversight by 

the University of Arizona was not required as this study does not involve human subjects 

research as defined by the United States Code of Federal Regulations 45 CFR 46.1029e 

(Appendix D).  

Privacy Protection 

The privacy and anonymity of the HRS study participants are protected. Informed 

consent was obtained from each study participant by the HRS investigators prior to each 

interview or survey. The HRS removed direct respondent identifiers such as name, address, 

social security number, Medicare/Medicaid identifier, and place of birth from all publicly 

accessible data files. Indirect identifiers such as industry, occupation, geographic information 

have been collapsed and are not accessible to the general public. Earnings, benefits and Social 
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Security Income records were subject to rounding and top-coding to further protect the research 

participants’ anonymity.  

Protection from Harm 

The research methodology of this study was designed to protect HRS research 

participants from risk or harm. Direct and indirect respondent identifiers were not imported into 

SPSS. Only data relating to chronic illness, length of employment, gender, education, and age 

were imported from the HRS data set and utilized. Unique identifiers were assigned in SPSS. 

Name, geographic information, and industry data was neither accessed nor utilized.  

Justice 

This research study is just. This study aims to provide new knowledge that will indirectly 

benefit the HRS study participants as it is a contribution to the existing knowledge base in the 

field of chronic illness. These benefits may include information about the impact of chronic 

illness on work-life expectancy. Such information may be valuable for individual decision-

making regarding health promotion and lifestyle decisions, allocation of assets, financial 

planning, and retirement planning. Additionally, new knowledge generated from this research 

study may assist policy makers, politicians, and lobbyists in allocating resources and creating 

laws and policies that may indirectly benefit the HRS study participants. This research study 

does not discriminate, exclude, or unfairly target any population. 

RESULTS 

Chronic Disease - Impact on Work Life 

Table 1 is a summary of coefficient estimates for the eight diseases of interest in this 

study. These coefficient estimates were generated by performing a linear regression analysis of 
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eight separate chronic disease regression models outlined in Tables 3 through 9. The β-

coefficient (β) is an estimate of the impact of disease on remaining work life after 1992 for the 

sample population. A negative β indicates number of years lost due to presence of disease in 

1992, and a positive β indicates number of years gained due to presence of disease in 1992. In 

each model, the β-coefficients of the chronic disease independent variables behaved in 

concordance with this researcher’s a priori expectation that chronic disease attenuates work life. 

The results reveal that presence of diabetes in 1992 had the greatest impact on remaining work 

life with associated loss of 1.264 work years after 1992. This was followed by psychiatric 

problems, heart disease, chronic lung disease, stroke, hypertension, and arthritis which were 

associated with losses of 1.187, 1.061, .907, .770, .668 and .588 remaining work years, 

respectively.  

Statistical Significance of Impact of Chronic Disease Variables 

As summarized in Table 1, the estimated impact (β-coefficients) of presence of heart 

disease, hypertension, diabetes, chronic lung disease, arthritis, and psychiatric problems on 

remaining work years is statistically significant at the p <.001*** level. The estimated impacts 

(β-coefficients) of stroke (p=0.099) and cancer (p= 0.402) were not statistically significant. 

Possible reasons for the lack of statistical significance for these chronic diseases impacts are 

presented in the discussion section of this paper. 
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TABLE 1. Summary of coefficient estimates of disease variables only. Taken from individual 
chronic disease regression models that estimate the impact of chronic diseases on expected 
remaining work years for workers age 51-61. 
 

 
*** p < .001 
1 Presence of each disease in 1992 was regressed with age, gender, and education in separate chronic disease models. Dependent   
  variable = Expected Remaining Work Years. 

Statistical Significance of Models 

Table 2 is a summary of model statistics for each of the eight chronic disease regression 

models. The R square (coefficient of determination) measures the percentage of variance in 

remaining work life as explained by each disease model (Kellar & Kelvin). All eight chronic 

disease models are statistically significant with the largest computed F-value = 137.264 (in the 

diabetes model) to the lowest computed F-value = 130.653 (in the cancer model). F-values for all 

eight regression models were greater than the Fcritical of 3.748 indicating robust statistical 

significance (a=.001).  
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TABLE 2. Summary of model statistics for individual chronic disease regression models that 
estimate the impact of chronic diseases on expected remaining work years for workers age 51-
61. 

 
*** p < .001 

Statistical Significance of Impact of Non-Disease Variables 

As shown in Tables 3 through 10, the estimated impact (β-coefficients) all specified non-

disease independent variables (age, gender, education) on remaining work life were statistically 

significant at the p < .001*** level with the exception of the β-coefficient for the high school 

variable which was significant at the p < .05** level. As shown in Tables 3 through 10, the 

intercept (value of y given all x values = 0) is statistically significant at the p < .001*** level in 

all models. 
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TABLE 3. Heart disease regression model. This model estimates the impact of heart disease on 
expected remaining work years for workers age 51-61. 

 
** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 

TABLE 4. Hypertension regression model. This model estimates the impact of hypertension on 
expected remaining work years for workers age 51-61. 

 
** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 
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TABLE 5. Stroke regression model. This model estimates the impact of stroke on expected 
remaining work years for workers age 51-61. 

 
** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 

TABLE 6. Diabetes regression model. This model estimates the impact of diabetes on expected 
remaining work years for workers age 51-61. 

 
** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 
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TABLE 7. Cancer regression model. This model estimates the impact of cancer on expected 
remaining work years for workers age 51-61. 

 
** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 

TABLE 8. Chronic lung disease regression model. This model estimates the impact of chronic 
lung disease on expected remaining work years for workers age 51-61. 

 
** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 
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TABLE 9. Arthritis regression model. This model estimates the impact of arthritis on expected 
remaining work years for workers age 51-61. 

 
** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 

TABLE 10. Psychiatric problems regression model. This model estimates the impact of 
psychiatric problems on expected remaining work years for workers age 51-61. 

 
** p < .05  
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 
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Explanatory Power (Fit) of Models 

Model statistics of each chronic disease regression model are shown in Tables 3 through 

10 and are summarized in Table 2. The R-squared indicates the overall variation in remaining 

work life (dependent variable) as explained by the disease models (Kellar & Kelvin). Typically, 

the larger the R-squared, the better fit, or greater explanatory power the model has with respect 

to the data (Kellar & Kelvin). However, Frost (2019) asserts that in studies which attempt to 

predict human behavior (as this study – attempts to predict remaining work years) commonly 

exhibit R-squared values below 50%. This phenomenon is due to the fact that human behavior is 

difficult to predict (Frost). Table 2 shows the R-squared for each of the eight disease regression 

models of this study. The R-squared of the models range from R-squared = .115 (diabetes 

regression model) to R-squared = .110 (stroke and cancer regression models), indicating that 

these models explain 11.5% and 11.0% of the variation in remaining work life of the sample 

population, respectively. Despite the lack of a large R-squared, six of the eight disease regression 

models (stroke & cancer regression model excluded) have statistically significant β-coefficients 

for all independent variables, thus the models provide significant explanatory power with respect 

to the relationship between remaining work years and the individual independent variables.  

Review of A Priori Expectations 

As shown in the individual chronic disease regression models (Tables 3 through 10), the 

behavior of the β-coefficients in each of the disease regression models are consistent with the a 

priori expectations as discussed in the methods section. The β-coefficients of the chronic disease 

variables in each model are negative, which is consistent with this researcher’s a priori 

expectation that chronic disease attenuates work life. The β-coefficients for age are negative, as 
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work life is shortened with every year of time that passes with age. The β-coefficients for male 

gender are positive, indicating an increased remaining work life associated with male gender 

(Bureau of Labor Statistics; Krueger, Skoog & Ciecka; Richards & Donaldson; Skoog, Cieka, & 

Krueger). The β-coefficients were positive and progressively larger with higher levels of 

education, indicating that remaining work life years increases with higher levels of education 

(Bureau of Labor Statistics; Krueger, Skoog & Ciecka; Richards & Donaldson; Skoog, Cieka, & 

Krueger). 

DISCUSSION 

Notable Findings 

A notable study finding is that presence of psychiatric problems (n psychiatric = 508) was 

associated with the second highest impact (loss of 1.187 ± .428) on remaining work years, only 

second to diabetes (n diabetes = 547) which was associated with a loss of 1.264 ± .412 remaining 

work years. This finding reinforces the need for more research regarding psychiatric and mental 

health diseases. Only as recently as 2008, with the passage of the Mental Health Parity and 

Addiction Equity Act (MHPAEA) have patients with psychiatric and mental health issues been 

given equal protections under the law as patients with other medical conditions (Centers for 

Medicare and Medicaid Services, 2019). 

Other notable findings included the fact that stroke and cancer were the only diseases (of 

the eight studied) which were not associated with a statistically significant impact on remaining 

work life. This may be due to the low prevalence of these diseases (n stroke = 104;  n cancer = 304) 

relative to the sample population (n population = 6,342) (Dawson-Saunders & Trapp, 1994; DeMaris 

& Selman, 2013). Low prevalence may be due to premature departure from the work force due to 
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disability, as stroke and cancer are among the chronic disease conditions associated with the 

highest disability-adjusted life years (DALYs) in the United States (National Institute of Mental 

Health, 2019).  

It is notable that six of eight models (stroke and cancer excluded) reveled robust 

statistical significance for coefficient estimates for all independent variables - indicating strength 

of the relationship between predictor variables and work life. Additionally, analysis of all eight 

models revealed statistically significant model fit – indicating that predicted values were close to 

observed values of the sample.  Although these disease models do not explain 100% of the 

relationship between chronic illnesses and work life, the strength of the relationship between 

predictor variables and work life and the significance of the fit of the models provides a solid 

foundation on which researchers may expand upon these models to improve our understanding 

of the relationship between chronic diseases and work life. 

Application in Advanced Nursing Practice 

Although the models in this study are many iterations away from being used in practical 

application, they do have some capacity to estimate the effect of six chronic diseases on 

remaining work life for people age 51-61. 

For example, APN has a 52-year-old patient with type II diabetes who fears he will 

become disabled and will not be able to financially support himself and his family. He refuses to 

take his medication or change his diet. He has a high school diploma. 

  The APN can utilize the Diabetes Chronic Disease Model as specified in this study to 

estimate the effects of diabetes on the patient’s remaining work life: 
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Remaining Work Life (in years) = β constant + β disease (x1) + β age (age) + β gender(male) (x3) + β high 

school (x4) + β some college (x5) + β college (x6). 

Using the coefficient estimates table from the diabetes regression model analysis (Table 11) the 

APN plugs the known variables and associate β-coefficients into the model above: 

TABLE 11. Diabetes regression model – Coefficient estimates table. 

** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 

Remaining Work Life = 29.266 – 1.264(1) – .4603(52) + 1.100(1) + 0.340(1) + 0.832(0) + 

1.495(0) = 5.5 years 

This model predicts that diabetes is associated with an estimated 1.264-year reduction in 

the patient’s remaining work life. In this case, the patient’s diabetes would cause him to exit the 

work force at 57.5 years of age, several years short of being eligible for Social Security benefits. 

Particularly for patients who are highly dependent on work income, this information may serve 

as a motivating factor for changing their disease trajectory in order to maximize their ability to 

work.  
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Application in Labor Economics 

Mental illness is a pervasive problem in the United States with 19,813,000 people 

afflicted with some sort of mental illness (SAMHSA, 2017). Of those afflicted, 7,513,000 are 

over 50. For this problem, the assumptions are: 1) as of 2017, 50% (or 3,756,500) of those over 

age 50 were in the labor force; 2) people age 50+ with mental illness behave the same as the 

sample population in this study with regards to work life; 3) the average age of workers over 50 

is 55; 4) the educational breakdown of workers over 50 follows the same pattern as the sample 

population in this study; 5) half of the workers are men; and, 6) the average tax revenue per 

person is 21.6% of income (The Tax Foundation, 2019) and the average annual income in the 

United States is $46,800 (Bureau of Labor Statistics, 2019), making the average tax revenue per 

person $10,108. Using the Psychiatric Problems Regression Model what is the estimated loss of 

tax revenue in the United States from persons aged 50 and older due to mental illness?  

Using the coefficient estimates table from the Psychiatric Problems Regression Model 

Analysis below (Table 12), we find the average loss of work life per person age 51-61 with 

psychiatric problems is estimated to be 1.187 years. 

TABLE 12. Psychiatric problems regression model – Coefficient estimates table. 

** p < .05 
*** p < .001 
2 Independent variables: Disease, Age, Gender, and education. Dependent variable: remaining work life.  
3 Constant (Intercept) = impact on remaining work life due to variables not specified in this model. 
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Using assumptions enumerated previously, the estimated loss of tax revenue in the 

United States from persons aged 50 and older due to mental illness can be calculated as follows: 

Loss of Tax Revenue = (|β psychiatric problem|)(# of workers over age 50) (annual tax revenue/person) 

= (1.187) (3,756,500 people) ($10,108 /person) 

= $ 45,071,220,000 

By using the estimated impact (β-coefficient) of psychiatric problems regression model analysis 

and a few reasonable assumptions, the estimated loss of tax revenue due to psychiatric problems 

can be easily calculated. A loss in excess of 45 billion dollars is a powerful argument for 

allocation of resources for treatment, prevention and health services for patients with psychiatric 

and mental health problems. 

The aforementioned scenarios were examples of microeconomic and macroeconomic 

applications of the chronic disease regression model as they would be utilized in the realm of 

healthcare. These scenarios highlight the importance of the ability to estimate lost work life due 

to chronic disease as a measure of disease burden. 

Dissemination of Findings 

This research paper will be submitted for consideration of publication to the National 

Association for Forensic Economists (NAFE) Journal of Forensic Economics (National 

Association of Forensic Economists, 2019), the American Academy of Economic and Financial 

Experts (AAFE) Journal of Legal Economics (American Academy of Economic and Financial 

Experts, 2019), the Journal of Health Economics (Elsevier, 2019), and the Journal of Medical 

Economics (Taylor & Francis, 2019). 
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CONCLUSION 

Study Strengths and Weaknesses 

The narrow age population of this study (age 51-61) is a weakness of this study design as 

early effects of disease on work life are not captured (e.g., a person with cancer who left the 

work force prior to age 51 would not be captured in this study). This age limitation was a 

constraint of the sample population in the HRS (HRS population first surveyed at age 51). Future 

studies involving the impact of chronic disease on work life would be greatly enhanced if they 

were able to include data from respondents surveyed at a younger age. 

A weakness of the regression model was that it used few determinant variables and few 

subpopulations, which limits the explanatory power of the model. For example, the model 

dummy variable for gender was male or not male (female). Although it is generally the case that 

women as a whole have shorter expected work lives than men, unmarried women with children 

have expected work lives equal to that of men (Richards & Donaldson). Future studies which 

include subpopulations with different traits (relevant to the dependent variable) in the regression 

model would have greater explanatory power and predictive power. 

A strength of this study is the large sample population (n=6,342) which limits the risk of 

sample bias. Other strengths include the study’s ease of replicability as the source data are 

publicly available. Additionally, it is simple to expand upon this model by adding determinant 

variables, thus increasing the explanatory and predictive power of the model. 

This author found Wagner’s chronic care model to be a useful theoretical framework to 

underpin this study as it provided focused theoretical environments and applications, relevant to 

modern APN practice, in which the research model may be applied. Continuous reference to the 
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two domains of chronic care model (Self-Management Support & Decision Support) was helpful 

to focus the formulation of the study purpose and the development and application of the study 

model. Furthermore, the four domains of the chronic care model that were not used as a 

theoretical framework for this study: 1) Delivery System Design; 2) Clinical Information 

Systems; 3) Organization of Healthcare; and, 4) Community Support, are relevant and useful 

domains by which researchers may underpin future studies that examine the relationship between 

chronic illness and work life.  

“What Gets Measured, Gets Managed” 

Peter Drucker, an Austrian writer, consultant, businessman, and teacher, coined the 

phrase, “What gets measured, gets managed” (Prusak, 2010). This phrase is one of this author’s 

favorite quotations and was the inspiration for this research study. While the chronic disease 

regression models specified in this study only tell a portion of the story explaining the impact of 

chronic disease on work life, the robust statistical significance of the results in all but one disease 

model provides strong evidence that a linear relationship between at least six chronic diseases 

and work life exists. Only through the knowledge and understanding of evidence-based disease-

outcome relationships such as this, can we as an individual, a family, a medical practitioner, a 

medical community, or a society, take steps to measure disease burden and use those 

measurements to elicit change, allocate resources, and implement strategies to reverse the 

trajectory of disease and disease burden. 

 



 
 

 
 

48 

APPENDIX A: 
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APPENDIX B: 

HEALTH AND RETIREMENT STUDY CONDITIONS OF USE 
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APPENDIX C: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPLICATION 
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APPENDIX D: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPROVAL 
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APPENDIX E: 

1992 HEALTH AND RETIREMENT STUDY HEALTH QUESTIONNAIRE 
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