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ABSTRACT 

The purpose of this study was to explore the cost-effectiveness of a pre-existing 

Medical Management (MM) occupational health program (N=62) with an on-site Nurse 

Case Management (NCM) occupational health program (N=67) for employees with work 

related injuries or illnesses. Selected occupational health program costs between the two 

occupational health models were compared and relationships between demographic 

variables and incidence of work related injuries were explored. Subjects in the two 

comparison groups were those with work related injuries over a two year period. 

Functional, clinical and financial program outcomes were explored. Findings indicated 

significantly fewer lost work days for the NCM group. Nearly $240,000 was saved in 

total wage compensation, medical care, and manhours replaced costs in the NCM program 

compared to the MM. This outcome was attribured to decreased number of lost work 

days and developing and maintaining an effective modified duty program for injured 

employees by the nurse case manager. These findgins support the opportunity to 

strengthen ties with business consumers. 
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CHAPTERl 

INTRODUCTION 

According to the National Institute for Occupational Safety and Health (NIOSH), 

in 1994 employers reported 6. 3 million work injuries and 515,000 cases of occupational 

illnesses. This accounted for the $121 billion spent on lost wages and health care services 

(Zimmer, 1997). By the year 2000 it is estimated that the cost will be $150 billion (Lashly, 

1996). For many businesses, the expenses associated with work related injuries dictate the 

number of employees that can be hired and in some cases whether companies can afford to 

stay in business at all. 

Faced with this dilemma, along with corporate downsizing and numerous other 

economic factors, a cost containment environment now exists in which employers are 

actively seeking ways to reduce their employee health care costs. Many employers have 

chosen the managed care system as a viable option in an attempt to control these costs. 

Typically, this managed care system has professional nurses address cost containment 

issues and assume responsibility for coordination of health care services. Nurses, who 

autonomously assume responsibility for the coordination of care and are accountable for 

integrating costs and outcomes of care, carry out the Nursing Case Management (NCM) 

process in all settings (Cohen & Cesta, 1993), including occupational health. 

The American Nurse's Association (1988) defines case management as a health 

care delivery process with the goals of providing quality health care and containing cost 
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(Johnson & Proffitt, 1995). Quality care and cost effectiveness are achieved by listening to 

client concerns and choices, establishing an ongoing relationship with the client and family, 

coordinating care and facilitating awareness of cost-effective care modalities with other 

providers. 

Nurse Case Managers have been used in a variety of health care settings. Several 

studies have shown that nurse case management is associated with decreased health care 

costs by reducing inpatient admission rates, admission acuity and reduced length of stay 

(Rogers, et al., 1991b; Erkel, 1993). However, studies on actual cost of case management 

services have been limited. The focus of most research about nurse case management has 

been focused on institutional or outpatient programs such as hospice and mental health 

(Allred, Arford, Michel, Dring, Carter, & Veitch, 1995; Lindstrom, Laird & Soscia, 

1995). 

Assessing cost of case management is a challenge. Multiple methodologies of 

identifying nursing costs are reported in the literature. Some methods which have been 

used for analyzing cost of care per client served include day of service, diagnosis ( medical 

or nursing), time required for specific functions, nursing workload and cost per Diagnosis 

Related Groups (DRGs). Levin (1983), discussed the absence of cost-analysis in the health 

care arena and suggested that concepts for identifying and analyzing cost in business be 

applied to the health care environment. Cost analysis may be used to determine a cost-

effective relationship between the cost of resources consumed to provide the service and 

the outcomes achieved by the service (Levin, 1983). The cost of a NCM system needs to 



be identified to support heath care services that are provided in all health care settings, 

especially occupational health. 

Problem Statement 
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Fragmented services and a lack of continuity of care for the employee with a work 

related injury are major problems identified by many occupational health programs 

(Wilkinson & Wilkinson, 1985). As a result, the cost for work related health care services 

has become a primary business operating expense and employers are actively seeking ways 

to reduce their employee health care costs. Thus, health care in the workplace is changing 

and traditional methods of managing occupational health care are no longer viable in 

private industry. 

Nurse Case Managers can function as the liaison among health care disciplines to 

insure continuity in the employee's treatment and rehabilitation plan, thereby reducing the 

cost for health care services (Morris, 1985). However, in a cost-competitive environment, 

businesses cannot risk implementing new health care systems without knowing the cost 

implications of changes within their organization (Fox, Ehreth, & Isel, 1994). There are 

limited data available on cost-effectiveness comparisons between in-house NCM programs 

and use of outside medical facilities that provide a broad range of occupational health 

services. Evaluation of costs and program outcomes of the NCM model compared with a 

Medical Management model is needed to determine whether on-site NCM is a cost 

effective intervention for employees with work related injuries while still meeting their 

needs for high quality care. 
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This study investigated selected variables related to the cost-effectiveness of on-

site nurse case management model as a program strategy for an industrial company 

seeking to reduce financial losses resulting from work related injuries. NCM Occupational 

Health Program costs were compared to a previously used Medical Occupational Health 

Program. 

Purpose of Research 

The purpose of this investigation was to compare selected occupational health 

program costs, incurred by employees of one company, between two occupational health 

models: a nurse case management model and a medical management model. A secondary 

purpose was to identify relationships, if any, between demographic variables and incidence 

of work related injuries. Subjects in the two comparison groups were those with work 

related injuries over a two year period. 

Research Questions 

1. What were the comparative costs of a nurse case management occupational health 

program and a medical management occupational health program of care in relation to 

(a) functional, (b) clinical, and (c) financial outcomes? 

2. What were the average costs of Nurse Case Management services per client served? 

What were the relationships, if any, between age, gender, educational level, and back 

or laceration injuries? 



Definition of Terms 

Nurse Case Management: For the purposes of this study, nurse case management is 

defined as a professional nursing service that provides: (a) initial patient assessment of 

work related injury and referral to off-site occupational health clinic; (b) planning, 

monitoring and coordinating patient care; ( c) coordinating a safe return to work for the 

injured worker; ( d) evaluating outcomes of care; ( e) providing quality client care; ( f) 

promoting and evaluating cost-effective care and services. 
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On-Site Nurse Case Management: For the purposes of this study, a clearly identified 

professional nurse employed by the industrial business discussed in the research study and 

providing NCM service on-site. 

Work Related Injury: Injury acquired at work, which is a direct result from a work related 

task or single instantaneous exposure in the work environment and requires medical 

attention. For the purpose of this study, a work related injury is defined as an injury 

directly resulting from a work related task or single instantaneous exposure in the work 

environment that required medical treatment and occurred between the dates of June 20 

1993 and June 20 1995. 

Work Related Illness: Any abnormal condition or disorder, other than one resulting from 

an occupational injury, caused by exposure to environmental factors associated with 

employment. It includes acute and chronic illnesses or diseases which may be caused by 

inhalation, absorption, ingestion, or direct contact. For the purpose of this study, a work 

related illness is defined as an acute or chronic illness directly resulting from a exposure to 
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environmental factors associated with employment that required medical attention and 

occurred between the dates of June 20, 1993, and June 20, 1995. Medical treatment does 

not include first aid treatment ( one-time treatment and subsequent observation of minor 

scratches, cuts, burns, and splinters, which do not ordinarily require medical care) even 

though provided by a physician or registered professional personnel. 

Medical Management/Off-Site Occupational Clinic Visit: Occupational Health Clinic 

services contracted to a private business to provide employees with work related 

injuries/illnesses, medical assessment and care. For purposes of this study, the off-site 

occupational clinic is located approximately 10 minutes by car from the industrial site and 

is staffed by three occupational health physicians. 

Functional Outcomes: For the purposes of this study, the status of the employee with a 

work related injury/illness in relation to the: (a) number of lost work days, (b) number of 

modified duty days. 

Clinical Outcomes: Are the result of occupational health care provided to employees with 

work related injuries and for the purposes of this study include: (a) clinical diagnosis of 

injury or illness, (b) number of clinic visits, ( c) number of specialty visits, ( d) number of 

physical therapy visits. 

Financial Outcomes: The employers expenses for occupational health care provided to 

employees with work related injuries and for the purposes of this study include: (a) total 

cost for employees' wage compensation, (b) total medical cost for employee's 

injury/illness, ( c) total cost of productive manhours due to lost work days. 
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Total Patient Care Cost: For the purposes of this study, total patient care costs were those 

costs incurred for the following services, within a three month period after the employee 

had case closure, a supportive care award granted, or cumulative costs at the time of data 

collection for open cases: (a) off-site occupational clinic visits, (b) specialty clinic visits, 

( c) physical therapy visits, ( d) prescribed medications, ( e) orthopedic aids/braces, (t) 

medical imaging, (g) ordered serology studies, (h) prescribed pain management modalities, 

i) miscellaneous medical supplies, G) in patient hospital charges, (k) out patient hospital 

charges. 

Nurse Case Management Costs - Nurse Case Management costs for purposes of this study 

included salaries and benefits for . 4 full time equivalent. Because the NCM was hired to 

assume all Health and Safety responsibilities for the aircraft service center as seen in Table 

1, it was necessary to assess what percentage of the FTE, equal to 40 hours per week, 

would be allocated for cost of nurse case management services. To monitor productivity 

and account for time spent, the NCM maintained a daily log of services (Appendix B) for 

department activities. This productivity tool was developed by nurse practitioner's in 1992 

at Swedish Hospital Medical Center Seattle, Washington. The health professional assigns 

a time weight to each patient visit or activity according to time spent. As seen in Appendix 

B, five levels were assigned, ranging from minimal to extended and the time assignments 

were weighted as parts of an hour. A random four month sampling of daily log of services 

was completed and the results are shown in Table 2 (The complete breakdown of the 

minutes distribution for Health, Safety and NCM can be found in Appendix C Table C9 
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and CIO). Health and Safety activities comprised 77% of time spent over a 40 hour week. 

NCM activities comprised .4 FTE used time over a 40 hour work week. 

Table 1. Health and Safety Responsibilities 

Health Responsibilities Safety Responsibilities 

Blood Pathogen Protection Program Hazard Communication Program 

Hearing Conservation Program Respiratory Protection Program 

W orksite Ergonomic Analysis Confined Space Program 

Inspector Vision Program Lock-Out/Tag-Out Program 

Drug and Alcohol Testing Program Safety Inspections - Accident Investigations 

Initial Injury Care and First-Aid Station Asbestos Program 

Maintenance 

Red Cross Blood Drive Coordinator Personal Protective Equipment Program 

Respiratory Medical Surveillance Safety Training and Safety Committee 

ADA Consultations and Workups Maintain Material Safety Data Sheet Library 

Non Work Related NCM Emergency Egress and Rescue 

Work Related NCM 

Maintain OSHA Injury Logs 
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Table 2. Daily Log of Services Time Documentation in Minutes 

July October January March May Total Percentage 

Health and Safety 4065 7410 10305 7706 8405 37891 77% 

NCM 1855 1705 3895 1480 2285 11220 33% 

Total Minutes 5920 9115 14200 9186 10690 49111 100% 

Significance of Research 

Increasing expectations in the business community to provide a comprehensive, 

effective, and efficient occupational health care system have led to the need to 

demonstrate cost effectiveness. Numerous studies have been conducted to examine the 

impact ofNCM on quality and cost outcomes in many different health settings. However, 

there is a limited number of studies on the contribution of case management intervention 

to outcomes in an occupational setting. Several authors, including Kemper (1988) and 

Weissert (1988), asserted that lack of attention to identifying the special features of case 

management research has contributed to the development of a body of research with 

ambiguous findings (Lamb, 1995). 

The results of this research study will demonstrate the cost and benefits of on-site 

Nurse Case Management relative to health care expenses for employers, such as a 

successful return to work for a valuable employee, or reduced lost work days and 

workers' compensation costs. The Nurse Case Manager's ability to identify, document, 

and communicate nursing interventions may be the determining factor for initiating or 
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continuing a health care program. According to Levin ( 1993) cost is often a deciding 

factor on the continuation of a program and therefore, there is a need to explore the cost 

ofNCM services and the client related outcomes to support the continued development of 

programs that provide cost effective health care service in an occupational health setting. 

Through research studies demonstrating comparative cost effectiveness of health care 

programs, employers become aware of potential benefits of offering health promotion 

programs to all employees during working hours. With greater worker productivity and 

decreased health care costs, the employer's cost of doing business is reduced. This not 

only safeguards the health of the employees, it safeguards the health of the business. 

Therefore the significance of this study is related to the documentation of the costs of 

nurse case management services in an occupational health setting. The results can provide 

data on which future occupational health case management models can be initiated, as well 

as provide a base for future comparative studies in other occupational health settings. 

Summary 

Cost containment has become a major goal of private industry as revenue sources 

to pay for health care become increasingly limited. Nurse Case Management is one method 

of providing service that has potential to reduce health care costs and promote quality. 

The purpose of this research study was to compare costs between two Occupational 

Health Models: An On-Site NCM Model and a Medical Management Model. A secondary 

purpose was to identify relationships, if any, between demographic variables and incidence 

of work related injuries. Subjects in the two comparison groups were those with work 
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related injuries within a two year period, the first year of which employees were managed 

by a medical management model and the second year by a NCM model. 



CHAPTER2 

CONCEPTUAL FRAMEWORK AND REVIEW OF THE LITERATURE 

The conceptual framework guiding this study is presented in this chapter. Also 

included in this chapter is a review of the relative literature focusing on two central 

concepts under study: Nurse Case Management and Occupational Health. 

Conceptual Orientation 
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The focus of this investigation was the cost effectiveness of nurse case 

management. To evaluate the cost of On-Site Nurse Case Management and outcomes of 

On-Site Nurse Case Management, a framework was designed (see Figure I) based on the 

concept of Nurse Case Management and Cost-Effectiveness. The conceptual orientation 

guiding the investigation will be described in the following paragraphs. 

Construct 

Occupational Health Care 

Health services provided for a business, which may be onsite or off site of the 

occupational setting. These services may include: direct care; health education; counseling; 

medical and/or NCM; follow-up care of employees with workers' compensation claims; 

performing periodic health assessments; evaluation of the health status of employees 

returning to work. 

Concepts 

Nurse Case Management Occupational Health Program 

Refers to a nursing system of occupational health care that is provided to 
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employees with work related injuries by the professional services of a nurse case manager. 

This system of nursing care emphasizes planning, coordination, and evaluation of services. 

Nursing actions or interventions are expected to result in beneficial patient outcomes 

(ANA 1980). This professional nursing service may perform a variety of functions: initial 

injury assessment; planning patient care; evaluating outcomes of care; and coordinating a 

safe return to work. 

On June 24, 1994, a full time (equivalent to 40 hours per week) Occupational 

Health NCM, was hired to assume Health and Safety responsibilities for the aircraft 

service center (Table 1). An audit of the Supplemental Injury Log and the OHSA 200 Log 

for the previous two calendar years was completed by the NCM. Two major areas of 

concern were identified. 

First, it was noted that employees assigned modified duty work status by the 

physician, routinely remained off work. The NCM interviewed all supervisors representing 

work cost centers. Through problem solving dialogue valuable information was obtained 

about lack of consistency with modified duty assignments. The common theme identified 

by supervisors was apprehension that an injured employee would risk further injury and 

subsequently put the operating business at further liability. The NCM reviewed guidelines 

for employee modified duty with each supervisor and questions about the return to work 

program were addressed. To achieve increased compliance with the modified duty 

program, supervisors were held accountable for finding modified work for 



the injured/ill employee. Each supervisor was encouraged to view the return to work 

program as one with a positive outcome for the employee and the company. 
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Second, there was inconsistency on injury notification to appropriate departments, 

resulting in delayed communication necessary for proper injury management. To achieve 

the full benefits of early injury intervention, a new injury reporting process was established 

and reviewed with supervisor and security personnel. Before the NCM guidelines for 

work related injuries and illnesses were constructed and utilized, strategy meetings were 

conducted with medical and nursing personnel for the offsite occupational clinic. A 

mission statement that the employee should stay productive as long as it does not 

aggravate the injury/illness, interfere with recovery or be considered an unreasonable 

accommodation was discussed. In addition guidelines for approval of medical services 

rendered and/or communication between the offsite clinic and the NCM for the aircraft 

service center were established. Several teleconferencing planning sessions with the NCM 

and third party insurance carrier were conducted to discuss and finalize strategies for a 

comprehensive workers' compensation case management program. It was agreed that 

daily teleconferencing sessions would be conducted to discuss case management, the 

number of open/closed cases and the appropriateness of the reserves set for each lost-time 

workers' compensation case. 

As seen in Figure 2, the majority of the elements of the case management initiative 

were in place by August 1, 1994, with all components functional by the end of August, 

1994. The onsite NCM is responsible for integrating the components of the program. 



Figure 2. Process for Onsite Nurse Case Management Occupational Health Program 
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All employees at the aircraft service center are directed by their supervisors to report 

immediately for evaluation and treatment to the onsite Occupational Health Office after a 

work related injury or illness. The NCM is responsible for collecting the employee injury 

report (Appendix D) and providing initial care/assessment. The employees are covered by 

a workers' compensation program, the Industrial Commission of Arizona (ICA), which 

specifies the benefits payable to those employees who sustain a work related injury or 

illness. Payments are calculated and distributed by a third party administrator, in this case a 

private insurance carrier, contracted by the aircraft service center. To obtain workers' 

compensation benefits or to record a work related injury or illness on the supplemental log 

(Appendix E), employees must file an injury report with the NCM. All employees are to 

file this report, even though medical care or first aid may not be rendered. The NCM 

reviews the injury report, files a worker's compensation claim with the ICA and the 

private insurance carrier, and enters the injury or illness on the employer's supplemental 

log. At this point it is determined if the injury or illness meets the requirements for an 

OSHA 200 recordable case. If the injury or illness is an OSHA 200 recordable case, it is 

entered on the OSHA 200 log (Appendix F). If further medical care is necessary the 

employee is referred to the offsite Occupational Clinic. The NCM and the occupational 

medicine physician providing the primary medical care, work together to develop a plan of 

care. 

As seen in Figure 2, if the employee can return to work (RTW) regular duty, the 

employee's supervisor is notified by the NCM and the employee is followed as necessary 
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by the NCM or Occupational physician until case closure. If the physician assigns the 

employee modified duty work, the NCM contacts the employee's supervisor and explores 

possible job assignments appropriate for the injured/ill employee. The NCM maintains 

daily contact with the injured employee and his/her supervisor. If an employee's injury is 

identified as possibly arising from unfavorable ergonomic conditions or the employee is 

having difficulty with the modified duty assignment due to poor match of workstation 

design and current injury, a formal workplace ergonomic assessment is completed by the 

NCM. If applicable, written and verbal recommendations for workstation changes are 

forwarded to the employee's manager. Ergonomic follow-ups are made on a daily to 

weekly basis, depending on the severity of the injury or illness. 

In addition, the Human Resource Department is provided with frequent reports on 

the injured or ill employee. A Human Resource representative is briefed on the 

employee's work status and strategies for the employee's RTW is discussed if the absence 

from work is greater than five days. The NCM meets once a week with the human 

resource representative to formulate a plan for each employee who has lost time as a result 

of an occupational injury or illness, with special emphasis on returning the employee back 

to work as soon as possible and without loss ofbenefits. In addition to case discussions, 

possible American Disabilities Act (ADA) accommodations are considered and/or 

implemented. 

If the Occupational physician determines the employee should not work, the NCM 

notifies the employee's supervisor and coordinates the employee's care to facilitate an 
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early RTW with modified duty capabilities. If the employee does not completely recover 

from the injury or illness, but becomes stable/stationary, the primary care physician will 

assign a permanent disability rating, according to American Medical Association 

guidelines. The insurance carrier determines if the employee is entitled to financial 

compensation (PPD) and the amount of the PPD, according to workers' compensation 

guidelines. If the employee is assigned permanent work restrictions, a multidisciplinary 

workgroup consisting of the NCM, Human Resource representative, the employee's 

immediate supervisor and manager, meet to discuss the merit or possibility of an ADA 

accommodation. If a work accommodation is not granted by the Human Resource 

Department, per ADA guidelines, the employee is terminated from the aircraft service 

center. The insurance carrier is notified of the employee's status and arrangements are 

made to begin issuing PPD payments. In addition to discussing case planning, the number 

of open/closed cases and the appropriateness of the reserves set for each lost-time 

workers' compensation case is discussed. 

Medical Management Occupational Health Program 

Refers to a system of occupational health care in which care is provided to 

employees with work related injuries by health care personnel other than nurses. (See in 

Figure 3), The system of care existing before the onsite Occupational Health NCM was 

hired. Injured employees were provided initial first aid treatment and transportation to the 

o:ffsite Occupational Clinic by security personnel at the aircraft service center. Pertinent 
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medical information or patient work status reports was given by telephone to the 

supervisor of Environmental/Health and Safety (EHS). If the supervisor ofEHS was not 

available, the information was given to security department personnel and forwarded to 

EHS. If the employee was assigned a modified duty work status by the physician, the 

employee was responsible for notifying his/her supervisor. The employee routinely 

remained off work, rather than continuing on a modified duty work status. Approval for 

referrals or ancillary medical services was authorized by the insurance carrier via 

telephone. 

Operational Level 

Outcomes of the Nurse Case Management model at the operational level include 

functional, clinical, and financial. 

Functional Outcomes 

The status of the employee with work related injury/illness in relation to the 

functional outcome of occupational health services. For this study, functional outcomes 

include: 

1. Number of lost work days 

2. Number of modified duty days 

Clinical Outcomes 

Are the result of occupational health care provided to employees with work related 

injuries. For this study clinical outcomes include: 

1. Clinical diagnosis of injury or illness 



2. Number of clinic visits 

3. Number of specialty visits 

4. Number of physical therapy visits 

Financial Outcomes 
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The employers expenses for occupational health care provided to employees with 

work related injuries. For this study financial outcomes include: 

1. Total cost for employees' wage compensation 

2. Total medical cost for employee's injury or illness 

3. Total cost for replacement manhours due to lost work days 

Review of Literature 

Nurse Case Management 

Case management is found in a wide variety of settings. Its definition ranges from 

no direct patient contact and large caseloads, to inpatient or outpatient nursing care 

delivery models, to community based case management. Case management has dual 

purposes, one client centered and one system centered (Figure 4). The purpose of the 

client-centered direction is to assist the client through a complex, fragmented, and often 

confusing health care delivery system. The system-centered interventions recognize that 

health care resources are finite and the purpose is to manage and allocate available 

resources (Lyon, 1993). 

The overall goal of case management is to provide a service delivery approach to 

(a) ensure cost-effective care, (b) provide alternatives to institutionalization, ( c) provide 
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access to care, ( d) coordinate services, and ( e) improve the patient's functional capacity 

insurance organizations, independent practices, community-based centers, and long-term 

(Lyon, 1993). The American Nurses Association (ANA) identified the goals of case 

management to include the "providing of quality along a continuum, decreasing 

fragmentation of care across many settings, enhancing of the quality of life, and cost 

containment". In addition, Stetler ( 1988) suggested that the goals of case management 

include the proper allocation of resources for patient care, provision of continuity in care, 

and facilitation of patient discharge within an appropriate length of stay (Lyon, 1993). 

The concept of case management is not new. A forerunner of case management 

was the coordination of community services provided by public health nurses in the early 

1900s. Many authors have noted the similarities between the present practice of case 

managers and public health nursing at the tum of the century (Erkel, 1993; Knollmueller, 

1989; Mundinger, 1984). The coordination of services has always been a major part of 

public health nursing ( Grau, 1984) and the coor~ination functions have been traced back 

to the settlement house or community center focus on the family ( Green, 1984). 

Another term associated with case management is continuum of care. Continuum 

of care refers to ongoing services for clients and coordination of care across multiple 

settings, for example, continued care of clients discharged from the hospital to another 

facility in the community or to the home. A systematic way of ensuring a continuum of 

care was first used after World War II to provide extended services for psychiatric 

patients discharged from hospitals. In the 1960s, the term was used by the federal 
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government to describe programs designed to promote coordination of services. In the 

1970s, the concept spread to social welfare literature and practice (Grau, 1994), when 

expense control became more important after the introduction of Diagnostic-Related 

Group (DRG) and other third-party pay cost reduction strategies in the 1980s, case 

management regained a following (Newman, Lamb, & Michaels, 1992). At the same time 

the focus of case management began to shift toward providing more efficient and cost 

effective patient care while maintaining high quality and acceptable patient outcomes. 

These two missions, often considered mutually exclusive, are embraced within nursing 

case management (Smith, 1993). This attention to both quality and cost is achieved by 

allowing clients to voice concerns and choices, establishing an ongoing relationship with 

the client and family, coordinating care with other providers, and facilitating awareness of 

cost-effective care modalities. 

Newman (1990) advocated levels of practice in nursing and identified case 

management as the highest level of advanced nursing practice. Newman emphasized that 

within case management structure, theory and practice are integrated. Case management 

can provide a structure for professional practice, but nursing theory must provide the 

substance. Unfortunately, in a nursing case management structure, the nursing practice 

focus is often replaced by the medical focus on cure or the financial focus on pure cost

containment (Smith, 1993). Case management as a structure for nursing practice has been 

implemented in a variety of health care settings such as, acute care settings, health 

facilities (Smith, 1993). 
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In all settings, case management shares common components based on assessment, 

coordination, evaluation of intervention effectiveness, and integration of appropriate 

health care and available resources. Nurses who function autonomously, assume 

responsibility for the coordination of care, and are accountable for integrating costs and 

outcomes of care carry out the nurse case management process in all settings ( Cohen & 

Cesta, 1993). When conflicts occur between health care providers and clients or families, 

the nurse case manager often plays the key role of negotiator (Stempel et al., 1996). 

The philosophical underpinnings of the nurse case manager practice are important: 

Unlike many other health care providers who focus mainly on the client's physical status, 

NCMs often employ a holistic approach to care (Newman, et al., 1992) where the 

emphasis in on the whole. Rather than attempting to control or manage the client's 

choices, the NCM works to build the patient's self-reliance by respecting her or his 

decisions and facilitating informed choices (Newman, et al., 1992). 

As health care partners, the NCM must support these choices even when they do 

not appear to be in the best interest of the client. Learning to work as a health care 

partner, rather than a health care expert, is vital ifNCMs are to help facilitate a successful 

outcome. Providing this kind of support is often one of the nurse case manager's greatest 

challenges (Newman, et al., 1992). 

The NCM is responsible for recognizing a deterioration, improvement, or 

stabilization in an individual's health status and communicating this to appropriate health 
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care team members. When a client improves, as in the case of an injured worker, the NCM 

must be able to recognize when the worker is ready to return to the workplace. 

With the advent of managed care and the movement toward health care reform, 

numerous descriptive and experimental research studies on the cost for case management 

in health care can be found. There are several reports examining health service use and 

costs in hospital-based models ofNCM. Mahn (1993) reported results on her hospital-

based study for individuals undergoing coronary artery bypass procedures. The NCM 

coordinated all of the preadmission phase, monitored the implementation and evaluation of 

a critical path, and participated in discharge planning. In the comparison of 25 case-

managed patients with 25 noncase-managed patients, the case-managed patients had fewer 

hospital days, lower laboratory costs, and fewer hospital readmission's. 

Cohen ( 1991) compared hospital costs between women with cesarean sections on 

one hospital unit who received a NCM intervention and a control group on another 

hospital unit who did not. The case management intervention used a team nursing 

approach that consisted of the implementation of a critical path with consistent integration 

of early patient teaching and discharge planning. The results showed fewer hospital days 

and lower costs in the case-managed group. 

Rogers and colleagues ( 1991 ), described the implementation of a continuum-based 

model ofNCM. In a pretest posttest design in which they used 38 case-managed patients 

as their own controls, they found reduced hospital length of stay and admissions, and 

increased net reimbursement to the hospital following the case management intervention. 
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The value and quality of case management were studied by Arford and Allred 

(1995a). They looked at cost-effectiveness of an internal case management program that 

incorporated a quality index to try to capture the multidimensional accountability and 

outcomes ofNCM. The study found that NCM decreased LOS and consequently, hospital 

costs. This was a study of cost-effectiveness in an institution, with an on-site NCM 

program. Erkel' s ( 1993) review noted similar finding regarding NCM in the acute care 

environment. Findings were substantiated in several more recent studies (Lindstrom, Laird 

& Soscia, 1995; Allred and Arford, 1995). 

Two studies by Rogers, Weyant, & Weyant ( 1991 a) and Rogers, Riordan, & 

Swindle (1991b) explored cost of inpatient hospital care pre and post NCM and added 

cost of NCM service. Service categories listed as cost resources were hourly salary, fringe 

benefits, administrative overhead, and mileage. Non-billable hours for meetings, public 

speaking, marketing, and research were included as an estimated cost. In the first study 

total cost ofNCM services based on an hourly rate of $36.00 was $31,536 for a 6 month 

timeframe for a client sample of 3 8 clients. NCM care, including both NCM service and 

hospital costs, for this group of clients cost was $226,089 less in the preceding equivalent 

period. The cost reimbursed preceding the study was $261,638. Cost reimbursed for 

clients being followed by NCM was $35,549. Average cost reimbursed per client was 

$962, a decrease from pre-NCM cost of$6,885. 

The second study by Rogers, et al. ( 1991 b) noted the total health care cost, for all 

the subjects, in an equal period before NCM was $1,232,776 and averages $9,483 per 
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client. After NCM began, excluding the cost ofNCM service, the cost was $109,804 for 

all subjects or $84 5 per client. Rogers, et al. ( 1991 b) noted a 91 % decrease in total cost of 

acute care for 130 clients. It was also stated that cost ofNCM services per patient per 

year was estimated at $1,555 (Rogers, et al., 1991a; Rogers, et al, 1991b). 

Eggert and colleagues ( 1991) compared the impact of two different models of case 

management, a centralized individual model and a neighborhood team model, on health 

service use and costs for community-dwelling older adults meeting skilled nursing-level 

criteria. Both models were implemented in the same service environment with services 

equally available to the two study groups. In the team model, the case managers had 

greater direct client contact and smaller caseloads than in the individual model. The group 

of clients cared for in the team model had lower annual health service costs, fewer hospital 

days, and lower use of home health services, but higher nursing home use than clients in 

the individual model. The authors suggested that the positive effects of the neighborhood 

team model were a result of continuity of providers, the availability of team support and 

expertise, smaller caseload size, and the potential for direct client contact through home 

visits. 

There are however, several examples of studies within the body of literature that 

address the major limitations and provide a strong base for subsequent research. 

Researchers studying the social health maintenance organization (S/HMO) demonstrations 

emphasized the importance of integrating well-designed descriptive research within the 

overall research plan to uncover the processes within case management practice 



(Abrahams, Capitman, Leutz, & Macko, 1989; Leutz, Abrahams, Greenlick, Kane, & 

Prottas, 1988). Trends in the findings of these studies and additional research 

contributions from nursing colleagues like Mahn ( 1993) and Cohen ( 1991) have 

introduced important improvements in the areas of establishing comparability between 

case-managed and comparison groups, and measuring cost outcomes. 
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Erkel ( 1993) examined the impact of case management in preventive services and 

cost-effectiveness ofNCM. Erkel (1993) identified several cost studies in health services 

for community-based mental health programs and institutional-based NCM. There was a 

notable decrease in institutionalization of clients, which amounted to significant health care 

savings. According to Fosbinder (1995) case management was cost-effective in the acute 

care setting, but cost of maintenance care in the community increased. Clients had an 

increase use of support services such as : social service agency assistance, social workers 

involvement as case manager, transportation, in home services, and food share programs. 

F elteau ( 1993) noted that health care programs need to be measurable, reasonable, 

defensible in terms of quality of care and revenue consumption or conservation. F elteau 

( 1993) noted that decrease cost for the institution was often used to substantiate 

community-based health care services. F elteau ( 1993) was of the opinion that if a service 

does not generate revenue it can not be credited with decreased cost. 

Nurse Case Management Models 

Models of case management come not only from nursing theory, but also from 

public health, social work, rehabilitation, and behavioral health. From these varied 



Payer - Based 
Case Management 

Payer or Medical 
Group Specific 

Case Management 

CASE MANAGEMENT 

Community 
Nurse Case Management 

High Risk - Chronically Ill 
Senior Care 

Figure 5. NCM Models 

···· ··· ·· I 

Program Case Management 

Case - Type Specific: 
Individual and Group 

t : 

{_". 

,, 
~ · ·1 

~ 
N 



43 
disciplines, differing models of case management have developed. Figure 5 illustrates four 

types of case management as they relate to nursing: (a) Clinical case management, (b) 

payer-based case management, (c) program case management, and (d) community case 

management ( Case & Seigal, 1996). 

Each of the four models discussed primarily reflects the setting where the case 

management services are provided and the type of services delivered. It is important to 

realize that these models are continually evolving and changing and that in practice, 

different models of case management may overlap (Stempel, Doerge, Van Wie, Mahn & 

Combs, 1996). Although case management may be directed toward other goals, and 

although the primary purpose for instituting a case management system may vary among 

programs, coordination of care is the basic component of all models of case management. 

Clinical Model A clinical nurse specialist is assigned to a population of high-risk patients 

to optimize clinical and cost outcomes. These outcomes are achieved by partnering with 

patients and families and facilitating interdisciplinary process improvements along the 

continuum of care (Mahn, 1993). 

Payer-Based Model This is the most familiar application of case management in today's 

managed care environment. The payer-based case manager's emphasis is on discharge 

planning, coordinating care, and ensuring that the level of care provided is appropriate for 

each patient. The case manager often serves as a gatekeeper, ensuring that resources are 

used in a cost-effective manner through effective discharge planning and utilization 

management. Decisions regarding the appropriateness of care and services are based on a 
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set of predetermined criteria or guidelines. Payer-based case managers are usually found 

working in an insurance setting (Stempel et al., 1996). 

Community Model In this model, an individual identified as having deficient self-care 

abilities is targeted to receive nurse case management in the home for as long as the nurse 

and client feel these services are indicated. The NCM' s responsibilities when working with 

these clients are to monitor them; help them access the health care system when needed; 

teach them skills that allow them to manage their illnesses more effectively; connect them 

to community services for which they are eligible; obtain equipment needed to enhance 

their self-care abilities; familiarize them with their options in terms of both treatment and 

lifestyle; and advocate for them with the health care arena (Stempel et al., 1996). The 

NCM may work with a client for weeks, months, or years, depending on the self-care 

abilities of the client or caregivers, the amount of support available to the client, severity 

of the client's disease, and whether the client is emotionally or cognitively challenged. 

Program Model Program case management involves working within an area of clinical 

specialty to establish and coordinate services, promote health, and reduce risks within a 

targeted population. The extent of the involvement of the program case manager with the 

client may be limited by the payer or by the duration of health status changes (e.g., 

recovery from a work-related injury). Frequently, the program case manager must 

demonstrate outcomes of the program to external regulatory agencies (Stempel et al., 

1996). 



45 
On a daily basis, the program case manager may perform a variety of functions 

including assessing patients, planning patient care, planning programs, analyzing data, 

working with groups, writing grants, and evaluating outcomes of care. More than any 

other type of case manager, the program case manager is likely to be influenced by 

legislative changes. Health care arenas where the program case management model is 

often found include occupational health (Stempel et al., 1996). In fact, the American 

Association of Occupational Health Nurses (1994) advocates for nurse case managers as 

the ideal professionals to coordinate clients' health care services from the onset of illness 

and injury to the safe return to work (Stempel et al., 1996). 

Occupational Health and Occupational NCM 

The growth of occupational health began in the industrial boom of World War I, 

when government regulations required that all factories and shipyards holding defense 

contracts had to provide health services for the workers. With the introduction of the 

Occupational Safety and Health Act of 1970 and significant investments that industries 

had to make in providing health coverage for its workers, the traditional role of the 

occupational health nurse became obsolete and the Occupational Health NCM role 

emerged (Davis, 1985). 

The role of the Occupational Health Nurse Case Manager is to provide initial 

patient assessment following a work related illness/injury, coordinate off-site care, 

promote and evaluate cost-effective care, and facilitate a safe return to work for the 

employee. Ensuring that appropriate care and services are in place is essential if clients are 



46 
to be successfully discharged and returned to optimum levels of independence and 

wellness (Stempel et al., 1996). As an injured worker returns to the workplace, the NCM 

must be able to communicate pertinent information to the individuals involved in each 

setting (e.g., client, physicians, supervisors, family caregivers). Another aspect ofNCM 

injury care is understanding the work environment of the employee. Every Occupational 

Health NCM needs to understand the critical job demands of the injured employee and to 

evaluate the suitability of that environment for their particular disability. 

Occupational Health NCM 

The Occupational Health NCM acts as a liaison between the disabled employee's 

work environment and rehabilitation providers (Wilkinson & Wilkinson, 1985). To start 

the nursing process, the employee and NCM develop interventions focused on maintaining 

and improving the employee's health status. Once employee component strengths and 

needs are determined the NCM can assist the employee in accomplishing mutually 

established goals. The employee needs to participate in determining goals and 

interventions to maintain a sense of control over life events, therefore assuming 

responsibility for health care. The attitude or manner of presenting the proposed treatment 

may affect the success of the treatment. Acceptance of the proposed treatment is the 

employee's ultimate decision, and the NCM should provide the employee with the 

knowledge base on which to make health-oriented decisions (Morris, 1985). 

Through good interpersonal relationships between the NCM, worker, and health 

team, the goal of comprehensive occupational health care may be achieved. If the 
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Occupational Health NCM earns the respect from the employees and the employer, the 

injury care service will have a greater chance to be a success (Morris, 1985). Because 

Occupational Health NCM' s must protect the employee, and the company that employees 

them, a precarious balance must be maintained between themselves, the workers and the 

company. 

The use of the NCM title reflects the emphasis placed on cost-effectiveness as well 

as quality. It is a role that enables health professionals to match individual need with 

services and settings in such a way that cost-effectiveness and quality are both enhanced 

(Newman, et al., 1992). 

Ossler ( 1984) notes that understanding the benefit/ cost analysis within the context 

of management decision making is imperative. Occupational Health NCM' s need to 

understand how these analytical techniques assists managerial decision making by 

comparing the benefits relative to the costs of a business activity. In addition, 

Occupational Health NCM' s must develop an understanding of the organizational decision 

making process so they can effectively communicate the results of a benefit/ cost analysis 

of health care programs to the appropriate decision-makers (Gleason, 1985). 

Benefit/ cost analysis provides a method for demonstrating to an employer in 

monetary terms that the services of an Occupational Health NCM can reduce business 

operating costs. It helps the Occupational Health NCM answer two important questions 

asked by employers: "What do I get for my money ifl retain (or hire) an Occupational 
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Health NCM? And "How much can an Occupational Health NCM reduce my health care 

and related expenditures?" . 

The concept of benefit/cost analysis is very straightforward (Ossler, 1984). It 

provides a method for comparing the benefits of health care programs in the form of 

savings in health care and related expenses, such as reduced absenteeism, workers' 

compensation costs and health insurance costs, with the costs of developing and 

implementing such programs. Those programs which yield benefits greater than their costs 

pay for themselves and reduce the employer's costs of doing business (Gleason, 1985). 

Workers' Compensation 

A 1994 employer survey on concerns about the rising cost of workers' 

compensation found that 67% of the manufacturers polled considered the costs of 

workers' compensation on a state by state basis when choosing a new plant location, 

compared with 56% in 1991 (Davisson, 1994). 

A 1990 Blue Cross Blue Shield study that found the cost of treatment for workers' 

compensation injuries to be more than twice that of similar non-work related injuries 

(Lashley, 1996). Workers compensation coverage has two components: (a) medical costs, 

and (b) replacement of wages lost because of disability. 

Research suggests that managed care, through practices like early intervention and 

preventing the disability mind-set from occurring, gets people back to work sooner 

(Reynes, 1996). Employee attitudes and misconceptions about workers' compensation can 

cultivate a corporate culture of waste and needless expense. Whereas employers wonder 
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and anguish over the costs of their employees making little or no effort to return to work 

after an injury, often their employees do not realize that workers' compensation is more 

than a "fixed" cost to the company. Surveys of employee attitudes toward workers' 

compensation show that most employees have little or no understanding that workers' 

compensation is a direct expense to the employer. Many employees believe that workers' 

compensation is a state program paid for by tax dollars. Even when employees know that 

the employer pays for the insurance, they do not realize that the employer's losses or 

experience affects the costs (Pimentel, 1996). It is not only the misunderstanding about 

who pays for workers' compensation that can add needless costs. General confusion about 

the system once workers are injured can cause unnecessary delays in the process, wasting 

time and money while adding nothing to the workers' recovery or quality of life. 

Companies that raise their employees "workers' compensation IQ" with an educational 

· program lower workers' compensation costs (Pimentel, 1996). 

Occupational Injuries and Illnesses 

The National Safety Council (1996) estimates that each day 137 individuals die 

from work-related diseases, and an additional 16 die from injuries on the job. Every 10 

seconds an employee is temporarily or permanently disabled. It is estimated that eight 

percent of the entire working population will be disabled in any given year (Daniels, 

1995). Estimates of the return-to-work rate for injured employees are 50% for those out 

of work for more than six months; 25% for those out of work for more than one year; 

zero percent for those out of work for more than two years (Daniels & Knight, 1995). 
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Musculoskeletal disorders represent a major health hazard across much of industry. 

Injuries to the low back are the most frequently litigated and represent the most common 

type of cumulative trauma injury. It is estimated that back injuries are the number one 

source of industrial absenteeism, rivaling the common cold (Goldber, Kohn, Dehn, & 

Seeds, 1980). Estimates on prevalence of back injuries vary greatly and range from 35% 

to 82% of the industrial population (Zobel, 1983). Low back pain accounts for 40% of all 

lost work days. Each back injury is estimated to cost an average of $19,000 (Daniels, 

1995). Chaffin (1974) notes that incidence over the last 30 years is increasing compared to 

the rate of other compensable injuries. 

Workers who handle materials which involve activities such as lifting, pushing or 

carrying heavy loads have the highest rates of back injuries (Tabor, 1982). More than 50% 

of U.S. workers who suffered back injuries were lifting 60 pounds or less and held the 

load for one minute or less. How long it takes someone to recover from a back injury 

depends on what kind it is, how serious it is, and what the person does to take care of it. 

Part of a comprehensive program to treat back injuries includes quick and effective 

treatment of those with back injuries and rehabilitation to minimize any resulting 

disabilities. 

The significance of various risk factors is hotly disputed in the literature. However 

there is consensus by Anderson (1979) and Zobel (1983) that risk factors should be 

divided into workplace and individual factors, as seen in Table 3 (McGovern, 1985). 
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There are many factors that have limited progress in the reduction of low back 

injuries. Single factor etiology is one problem. Zobel ( 1983) notes that single factor 

etiology is misleading and that possible contributory factors to low back injury include the 

following: (a) fatigue, (b) postural stress, (c) trauma, (d) socioeconomic status, (e) 

emotional stress, (t) personality and personal values, (g) degenerative changes of the 

spine, (h) congenital defects, (i) reduction in size and shape of the spinal canal, G) genetic 

factors, (k) stretching, (1) angulation, (m) neurological dysfunction, (n) duration of 

symptoms, ( o) physical fitness and body awareness (McGovern, 1985). 

Table 3. Injury Risk Factors 

WORKPLACE INDIVIDUAL RISK FACTORS 

• Jobs with prolonged static work posture • Trunk strength (back and 
whether standing or sitting abdominal muscles) relative to job 

demand 
• Jobs with primarily bent-over work • Spondylolysis, spondylolisthesis 

postures and lumbar kyphosis 

• Jobs with unexpected high physical • Disc degeneration 
workloads 

• Jobs under vibrational conditions • Previous history of back pain 

• Jobs with high physical demand and 
determined by the amount of weight 
handled, the size of the load and the 
frequency of lifting 
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Another problem is an inability of the medical community to agree on classification 

and diagnoses of low back injuries. Compounding the diagnostic problem are the issues of 

measurement relative to back pain, load on the spine and the existence of discogenic 

disease. Back pain, a major symptom oflow back injury, is seldom well localized and 

cannot be measured for its relationship to cause. Finally, one of the biggest barriers to 

preventing the problems of injury is the focus of interventions on the individual rather than 

the community. This individual orientation biases most injury control program efforts by 

researching individual human causal factors and either pre-selecting people or training 

them to meet the needs of the environment versus adapting the job and the work 

environment to meet the needs of the workers (McGovern, 1985). 

The occupational environment in which low back injuries occur includes many 

elements which could be manipulated to reduce the frequency and severity of injuries. 

First, the workplace includes physical factors such as its physical surroundings, and the 

design of the facility, the job, the work station and the equipment. It is estimated that two 

thirds of all low back injuries associated with manual materials handling tasks could be 

prevented if tasks were designed to fit 75% of the population (Snook, Campanelli & Hart, 

1978). In accordance with the earlier identified risk factors the environment should not 

surpass worker limitations relative to physical demand, prolonged static posture, 

prolonged bent over posture, unexpected high physical workloads, or excessive vibrations. 

There appear to be a number of strategies, both environmental and personal, that could be 

incorporated into occupational health and safety programs to reduce the incidence and 
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severity ofback injuries. The problem of low back injury prevention and control presents a 

major challenge and represents an opportunity for the NCM to significantly enhance the 

well-being and productivity of the workforce and to reduce employers' health 

expenditures. 

Summary 

In today's competitive business environment where costs must be managed and 

profitability maintained, businesses are attempting to address escalating health care costs. 

As a consequence the Occupational Health NCM must plan, implement and evaluate high 

quality and cost effective health services which will meet employee and employer needs. 

The results of this literature review support the importance of evaluating cost of 

NCM services and the need for additional studies concerning cost-effective management 

of work related injuries and illnesses. Methods of determining cost are limited, yet 

necessary as the health care environment is being held accountable for the cost of their 

services. The lack of nursing or health related research studies on the cost effectiveness of 

Nurse Case Management in an Occupational Health setting is the reason for this study. In 

this chapter, the framework guiding this research was explained and related nursing 

literature was reviewed. Also in this chapter, literature relating to Occupational Health, 

Workers' Compensation, and occupational injuries was reviewed. 
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CHAPTER3 

DESIGN AND METHODOLOGY 

The purpose of this research project was to compare selected occupational health 

program costs between two occupational health models: a nurse case management model 

and a medical management model. A secondary purpose was to identify relationships, if 

any, between demographic variables and incidence of work related injuries. Subjects in the 

comparison groups were employees with documented work related injuries within a period 

of one year. 

Research Design 

A clinical retrospective research design was used to compare selected occupational 

health program costs between two occupational health models in one setting: (a) a nurse 

case management model and (b) a medical management model. This research design was 

used to answer the following research questions: 

1. What are the comparative costs of a nurse case management occupational health 

program and a medical management occupational health program of care in relation to 

(a) functional, (b) clinical, and (c) financial outcomes? 

2. What was the average costs of Nurse Case Management services per client served? 

What is the relationship, if any, between age, gender, educational level, and back or 

laceration injuries? 
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Sample and Setting 

The settings for this study were an onsite occupational health department for a 

private aircraft service center in the Southwestern United States that has approximately 

1000 employees and an off site occupational health clinic contracted by the private industry 

for medical services. The sample consisted of all 129 subjects of the aircraft service center 

who were entered on the OSHA 200 log for the time period of June 20, 1993, to June 20, 

1995. 

The inclusion criteria for this sample were: 

1. Employees of the aircraft service center at the time of the work related injury or 

illness. 

2. Employee with a work related injury or illness that resulted in a OSHA 200 recordable 

workers' compensation claim for the time period of June 20, 1993, to June 20, 1995. 

The exclusion criteria for this sample included: 

1. An injury or illness that did not result in a OSHA 200 recordable workers' 

compensation claim. 

Protection of Human Subjects 

Institutional approval at the data collection site was obtained from the aircraft 

service center Legal and Human Resource Department (Appendix G), and from the 

College of Nursing Human Subjects review committee (Appendix H). These approvals 

occurred prior to data collection. All data were treated confidentially and subject 

anonymity was maintained. 



Data Collection Instruments 

OSHA 200 Log - Copies of OSHA 200 Logs for the years 1993-1995 were obtained 

from the Health and Safety Department of the industrial business included in the study 

( Appendix F). 
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Data Form 1 - A 14 item tool (Appendix I) was developed to organize descriptive data 

representing Group 1 (medical management program). All of the information was 

retrieved from the OSHA 200 Log and computer generated printouts from the insurance 

earner. 

Data Form 2 - A 14 item tool (Appendix I) was developed to organize descriptive data 

representing Group 2 (NCM program). All of the information was retrieved from the 

OSHA 200 Log and computer generated printouts from the insurance carrier. 

Data Collection Method 

All employees who sustained a work-related injury or illness that resulted in an 

OSHA 200 recordable workers' compensation claim for the time period of June 20, 1993, 

to June 20, 1995 were included (N=l29). The available data on the OSHA 200 log 

included: (a) case number, (b) date of injury or illness, (c) employee's name, (d) 

occupation, ( e) department, ( f); description of injury or illness, (g) amount of lost work 

days, and (h) amount of modified duty work days. The number of work manhours for the 

time periods of June 20, 1993-94, and June 20, 1994-95, was obtained from the 

company's annual U.S. Labor Department Statistics Report. 
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Annual workers' compensation loss data were obtained from the third party 

insurance carrier contracted by the private industry for collecting and maintaining the 

financial information of the workers' compensation program. The computer generated 

data were based on the actual expenses paid for each recordable injury/illness included in 

the study. For each employee case, total dollars spent for medical care and wages was 

identified. 

Interrater Reliability, of the data collected was established with 100% agreement by a 

second data collector reviewing the same OSHA 200 Log and computer printouts. 

Intrarater Reliability, of 100% was established by the primary data collector reviewing the 

data of the same OSHA 200 Log and computer printouts at the beginning and the end of 

the data collection process. 

Data Analysis 

To assist with data analysis, the Statistical Package for Social Sciences (SPSS 

version 4.0) computer software program and Microsoft Excel was used. Descriptive 

statistics such as central tendency (mean, median, mode) and variability (range, standard 

deviation) were used. 

The comparisons of workers' compensation claims and cost between Group 1 

(1993-1994 medical management occupational health program) and Group 2 ( 1994-1995 

nurse case management occupational health program) were conducted using the! test. Chi 

Square was also used in the statistical measurements to describe relationships between 

age, gender, educational level, and back or laceration injuries. 
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Limitations of the Study 

1. Quality of care issues or nonmonetary benefits, such as improved employee morale or 

satisfaction were not evaluated. This is an acknowledged limitation of this 

investigation. The effect on other indemnity losses, such as cost for permanent partial 

disability awards not yet paid during the study period was not possible. This is 

understandable in that the average time from injury to the time of a permanent partial 

award is approximately one and a half years in this population (Bernacki & Tsai, 

1996). During the two year period of the study, not all cases treated could be expected 

to be heard at the Workers' Compensation Commission and/or have a case settled or 

stipulated in that time frame. 

2. The breakdown for departmental salary and time allocated for the onsite NCM, was 

difficult to separate from the total cost allocated to the occupational health service 

that was responsible for numerous health related services. The breakdown used the 

best estimates of time as recorded by the NCM. 

3. Inflationary increases in costs for medical services and wages were not taken into 

consideration. 

4. The program was not compared with other onsite occupational nurse case managed 

care systems in the state of Arizona covering populations with similar classification 

codes. There is no published database in the state of Arizona to compare these costs 

on a per-capita basis and therefore, the results of this study cannot be generalized to 

other settings. 
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Summary 

In this chapter the research design and methodology of this study were outlined. 

This clinical retrospective research study included a sample of 129 subjects age 21-62 

years from a Southwestern United States aircraft service center to compare selected 

occupational health program costs between two occupational health models: a nurse case 

management model and a medical management model. Descriptive, correlational and 

inferential statistics were used to assist with the analysis of the collected data. Limitations 

of this study were discussed. 
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RESULTS OF DATA ANALYSIS 
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The purpose of this research project was to compare selected occupational health 

program costs between two different occupational health programs: a nurse case 

management (NCM) occupational health program and a medical management 

occupational health program. A secondary purpose was to identify relationships, if any, 

between demographic variables and incidence of work related injuries. 

Results of the data analysis, including description of the samples, findings in 

relation to the research questions and relationships among the findings are presented in 

this chapter. Descriptive, correlational and inferential statistics were performed on the data 

using the Statistical Package for Social Service (SPSS version 4.0) and Microsoft Excel. 

Level of significance was established at . 05. 

Characteristics of the Sample 

The research sample consisted of 129 men and women who worked at a private 

industry and sustained a work related injury or illness that resulted in an OSHA 200 

recordable Workers' Compensation claim for the time period of June 20, 1993, to June 

20, 1995. The 62 subjects who did not receive NCM were assigned to Group 1 and the 67 

subjects who received NCM assigned to Group 2. 

Age and Sex The sample ranged in age from 21 to 62 years, with a mean of39.07 years 

and a standard deviation of 9.78 (Table 4). Table 4 displays the age, range, gender, and 

mean age of subjects in Group 1( X = 39.32 years) and Group 2 ( X =38.43 years). The 



Table 4. 

Frequency and Percentage of Demographic Variables of Sample (N =129) 

Group 1 n = 62 Group 2 n = 67 

Medical 

Management NCM 

n % n % 

Age Range 

21-31 17 28 19 28 

32-41 19 31 26 39 

42-51 16 26 14 21 

52-62 10 16 8 12 

Gender 

Male 55 89 63 94 

Female 7 11 4 6 

Educational Level 

High School Graduate 29 47 23 34 

Trade School 32 52 42 63 

College Graduate 1 2 1 2 

Professional 0 0 1 2 

Group 1 Mean age= 39.32; SD= 9.92 and Group 2 Mean age= 38.43; SD= 9.60. 

Note. NCM = Nurse Case Management 
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complete age distribution representing Group 1 and Group 2 can be found in Appendix D, 

Table Dl and D2. Of the 62 subjects in Group 1, n = 55 (89%) were male and n = 7 

(11 %) were female. In Group 2 there were n = 63 (94%) males and n = 4 (6%) females 

(Table 4). 

Educational Level 

The highest educational level of 29 subjects in Group 1 and 23 subjects in Group 2 

was high school. Thirty two subjects in Group 1 and 42 subjects in Group 2 were 

educated in trade schools. In both groups there was one college graduate and in Group 2 

there was one subject who identified herself as a professional (Table 4). 

Findings Related To the Research Questions 

Research Question 1 

What were the comparative costs of a Nurse Case Management occupational 

health program and a medical management occupational health program of care in relation 

to a) functional outcomes, b) clinical outcomes and c) financial outcomes? 

Functional outcomes measured were: (a) number oflost work days, and (b) 

number of modified duty days. Table 5 illustrates the mean, standard deviation and range 

of the number of lost work days for Group 1 and Group 2. Group 1 had the largest 

number oflost work days with 964. Group 2 which received NCM had 576 lost work 

days. The difference between Group 1 and Group 2 was not found to be significant when 

analyzed with 1-test for independent samples (Table 6). 



Table 5. 

Summary of data related to patient injuries and illnesses by group 

Group 1 n=62 
Variables Related to Injuries of 

Group 1 and Group 2 , Medical Management Program 

-
Total X SD Range 

Number of Lost Work Days 964 15.54 49.36 260 

Number of Modified Duty Days 129 2.08 6.08 35 

Number of Clinic Visits 225 3.63 4.56 36 

Number of Specialty Visits 87 1.4 6.5 48 

Number of Physical Therapy Visits 206 3.32 8.51 57 

Medical Care Costs $111,829 $1,804 $6,817 $52,608 

Wage Compensation Costs $144,043 $2,323 $12,072 $92,148 

Cost to Replace Manhours $269,920 $4354 $67 $72,800 

Group 2 n=67 

Nurse Case Management Program 

-
Total X 

576 8.59 

493 7.36 

242 3.61 

59 0.88 

303 4.52 

$84,764 $1,265 

$43,800 $654 

$161,280 $2,407 

SD 

29.04 

15 .86 

2.99 

2.31 

8.8 

$3,153 

$2,295 

$49 

Range 

184 

70 

20 

13 

44 

$17,394 

$13,923 

$51,520 

°' w 
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Table 6. 

t-tests for independent measures for Group 1 and Group 2 

Variance 
VARIABLE ! (df) Probability Type 

Functional Outcomes 

Number of Lost Work Days .98 127 .327 Pooled 

Number of Modified Duty Days -2.53 86.27 .013 Separate 

Clinical Outcomes 

Number of Clinic Visits .03 104 .980 Pooled 

Number of Specialty Visits .69 75 .503 Pooled 

Number of Physical Therapy Visits -.79 127 .433 Pooled 

Financial Outcomes 

Wage Compensation Costs 1.07 65 .288 Separate 

Medical Care Costs .58 127 .561 Pooled 

Cost of Replacement Manhours .98 127 .327 Pooled 

*p < . 05 is statistically significant 
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Table 5 illustrates the mean, standard deviation and range of the number of 

modified duty days for Group 1 and Group 2. Group 1 receiving medical management had 

the fewer number of modified duty days with 129. Group 2 which received NCM, had the 

most modified duty days with 493. There was a significant statistical difference at the . 05 

level between Group 1 and Group 2 when analyzed with 1-test for independent samples. 

(Table 6). Figure 6 illustrates total combined lost work days and modified duty days for 

Group 1 and Group 2. 

Figure 6. Total Combined Lost Work Days and Modified Dutv Days For Group 1 and Group 2 
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Clinical outcomes measured were: (a) clinical diagnoses of injury as illness, (b) 

number of clinic visits, ( c) number of specialty visits, and ( d) number of physical therapy 

visits. Figure 7 illustrates the total number and distribution of injuries/illnesses by diagnosis 

for Group 1 and Group 2 respectively. Figure 8 and Figure 9 illustrate the percentage of 

injuries and illnesses by diagnosis for Group 1 and Group 2 respectively. For both Group 1 

and Group 2, the most frequent occurring injury/diagnosis were those related to the back 

and lacerations. Twenty one percent (n=13) from Group 1 and 28% (n=l8) from Group 2 

had a medical diagnosis of back injury. Thirty-four percent (n=21) from Group 1 and 23% 

( n= 15) from Group 2 had a medical diagnosis of laceration. 

Figure 7. Number of Occupational Injuries/Illnesses bv Diagnosis For Group 1 and Group 2 
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Figure 8. Percentage of Occupational Injuries/Illnesses by Diagnosis 
Group 1 1993-1994 
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Figure 9. Percentage of Occupational Injuries/Illnesses by Diagnosis 
Group 2 1994-199 5 
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Table 5 reports the mean, standard deviation, and range of the number of clinic 

visits for Group 1 and Group 2. Group 1 receiving medical management had a mean of 

3. 63 clinic visits. Group 2, which received NCM had a mean of 3. 61 clinic visits. 

There was not a significant statistical difference between Group 1 and Group 2 when 

analyzed with t test for independent samples (Table 6). Figure 10 illustrates the total 

number of clinic visits for Group 1 and Group 2. 

Table 5 reports the mean, standard deviation and range of the number of 

physical therapy visits for Group 1 and Group 2. Group 1 receiving medical 

management had a mean of3.32 physical therapy visits. Group 2 which received 

NCM, had a mean of 4.52 physical therapy visits. There was not a statistically 

significant difference between Group 1 and Group 2 when analyzed with !-test for 

independent samples (Table 6). Figure 10 illustrates the total number of physical 

therapy visits for Group 1 and Group 2. 

Table 5 reports the mean, standard deviation and range of the number of 

specialty clinic visits for Group 1 and Group 2. Group 1 receiving medical 

management had a mean of 1.4 specialty clinic visits. Group 2 which received NCM, 

had a mean of O. 88 specialty clinic visits. There was not a statistically significant 

difference between Group 1 and Group 2 when analyzed with !-test for independent 

samples (Table 6). Figure 10 illustrates the total number of clinic, physical therapy and 

specialty visits for Group 1 and Group 2. 



Figure 10. Total Number of Clinic, Speciality and Physical Therapy 
Visits For Group 1 and Group 2 
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Figure 10. Total Number of Clinic, Speciality and Physical Therapy 
Visits For Group 1 and Group 2 
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Financial outcomes measured were: (a) total cost for employee's wage compensation, (b) 

total medical cost for employee's injury or illness and ( c) total cost of replacement 

manhours due to lost work days (lost manhours ). On Table 5 mean , standard deviation, 

and range of wage compensation data are reported. Group I which received medical 

management had the highest average wage compensation cost of $2323 per injury. Mean 

wage compensation costs for Group 2 was $654 per injury. A 1-test analysis 

demonstrated that there was not a statistically significant difference between Group I and 

Group 2 (Table 6). Figure 6 illustrates total cost of medical care and wage compensation 

for Group 1 and Group 2. 



Figure 11. Total Medical Care and Total Wage Compensation Costs 
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In Table 5 mean, standard deviation and range of medical care cost data are 

reported. Group 1 which received medical management had the highest average cost of 

$1804 per injury. Mean medical care costs for Group 2 were $1265 per injury. The 

differences were not significant (Table 6). 
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Figure 7 illustrates the number of productive manhours lost for Group 1 (n=7,712) 

and Group 2 (n=4,608). On Table 5 data are reported on mean, standard deviation and 

range of number of manhours lost. Group 1 which received medical management had the 

highest number of mean manhours lost (X = 124.39), compared with Group 2 that had 

mean manhours lost ( X =68. 78). These data reflect the same information as lost work 

days which was discussed earlier, only expressed in hours rather than days. The difference 

between Group 1 and Group 2 was not found to be statistically significant when analyzed 

with !-test for independent samples (Table 6). Figure 8 illustrates the total cost of 

$269,920 (Group 1) and $161,280 (Group 2) to replace productive manhours due to lost 

workdays. A conservative industry rate of $3 5 hour for contracted aircraft workers was 

used for the calculation of total cost. This value was obtained from the Human Resource 

department of the private aircraft industry included in the study. 



Figure 12. Total Number of Productive Manhours Lost For 
Group 1 and Group 2 
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Figure 13. Total Cost to Replace Productive Manhours Due to Lost 
Work Days For Group 1 and Group 2 
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The analysis of group effect (lost time at work) to cost ratio (wage 

compensation costs and manhour replacement costs), reveals that: (a) a group 

effect of 388 decrease in lost work days and, (b) a savings of $208,884 in wage 

compensation and manhour replacement costs was achieved by the NCM program 

(Group 2) when compared with a medical managed program (Group 1). 

Additional analysis of cost effectiveness reveals that a savings of $27,065 

in medical care costs was achieved by the NCM program (Group 2) when 

compared with a medical managed program ( Group 1). Combined savings in 

medical care, wage compensation, and manhour replacement costs totals $235,949 

in savings for the NCM program (Group 2), compared with the medical managed 

program (Group 1). 

Research Question 2 

What was the average cost of nurse case management services per client 

served? Cost was determined from computer generated data provided by the third 

party insurance carrier contracted by the private industry for collecting and 

maintaining the financial information of the workers' compensation program. The 

Human Resources Department of the private industry provided the data on salaries 

and benefits for the NCM at the time of the study. As discussed in Chapter 1, costs 

for nurse case management for the time period of June 24, 1994, to June 24, 1995, 

was estimated as salaries and benefits for a .4 FTE. Base salary plus benefits 

totaled $4 2, 728 per 1 FTE annually. Using the salary for one FTE to compute the 
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equivalent salary for a . 4 FTE, a total of $17,091 was determined to be the correct 

value. This is the unit of cost used to calculate the average cost ofNCM services 

per client served. 

A total of 67 clients were served in the NCM program (Group 2). Total 

cost for NCM service provided to the 67 clients was $17,091. Cost per client 

served was estimated at $255 based on the figure of .4 FTE for NCM service. 

Research Question 3 

What were the relationships, if any, between age, gender, educational level, 

and back or laceration injuries? Chi-square analysis was performed on data 

collected from Group 1 and Group 2, comparing age, gender, and educational 

level with back and laceration injuries. Because back and lacerations injuries were 

the two most frequently occurring injuries, analysis with type of work related 

injuries were limited to these two categories. Table 7 and Table 8 represents the 

results of this Chi-square analysis. As can be seen from Table 7 and Table 8, there 

was no statistically significant relationships at the . 05 level between age, gender, 

educational level and back or laceration injuries for the sample. 

Table 7 illustrates age category (age 52-62) had the highest percentage of 

back injuries (28%) compared to the other three age categories. However there 

were similar percentages of back injuries among the four categories, with the 

exception of the one professional subject. There was no statistically significant 

difference noted with age and occurrence of back injury (x2 = . 73 3, df = 3, 
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significance= .8654). Employees with an educational level oftradeschool had the 

highest percentage of back injuries (26%). Employees with a college education had 

the lowest percentage of back injuries. 
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Table 7. 

Chi Square Analysis of Relationship With Age, Educational Level and Gender 

With Back Injury Occurrence 

Category n Chi-Square df Significance 

yes no 

Age 0.733 3 .8654 

21-31 9 27 

32-41 12 33 

42-51 5 25 

52-62 5 13 

Educational Level .514 3 .9158 

High School 11 41 

Tradeschool 19 55 

College 0 2 

Professional 1 0 

Gender .224 1 .6360 

Male 29 89 

Female 2 9 

*p<0.05 is statistically significant 
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Table 8. 

Chi Square Analysis of Relationship With Age, Educational Level and Gender 

With Lacerations Injury Occurrence 

Category n Chi-Square df Significance 

yes no 

Age .043 3 .9976 

21-31 10 26 

32-41 13 32 

42-51 8 22 

52-62 5 13 

Educational Level .870 3 .8326 

High School 12 40 

Tradeschool 23 51 

College 1 1 

Professional 0 1 

Gender .161 1 .6882 

Male 34 84 

Female 2 9 

*p<O. 05 is statistically significant 
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There was no statistically significant difference noted with educational level and 

occurrence of back injury (x2 = .514, df= 3, significance =.9158). Males (25%) had the 

highest percentage of back injuries compared to females (18%). There was no statistically 

significant difference noted with gender and occurrence of back injury (x2 =.224, df= 1, 

significance =.6360). 

Table 8 illustrates the four age categories had a similar distribution of percentage 

of lacerations by age. There was no statistically significant difference noted with age and 

occurrence of lacerations (x2 = .043, df= 3, significance= .9976). Employees with an 

educational level of tradeschool had the highest percentage of laceration injuries (31 % ) . 

Employees with a professional education had the lowest percentage of laceration injuries 

( 0%). There was no statistically significant difference noted with educational level and 

occurrence oflacerations (x2 = .870, df = 3, significance= .8326). Males (29%) had the 

highest percentage of laceration injuries compared to females ( 18%). There was no 

statistically significant difference noted with gender and occurrence of lacerations 

(x2 =.161, df = 1, significance= .6882). 

Summary 

The three outcome categories were analyzed using !-tests or Chi Squares where 

indicated. The only significant finding was the medical management program ( Group 1) 

had fewer modified duty days when compared to the Nurse Case Management program 

(Group 2). Group 1 had significantly statistical lower mean averages for number of 
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modified duty days and Group 2 had significantly statistical higher mean averages for 

modified duty days when t-tests were computed (Table 6) at the .05 level. The medical 

management program ( Group I) had higher mean averages for wage compensation, 

medical cost, and cost of replacement manhours per injury or illness, but the group 

differences were not statistically significant. When Chi Square tests were computed at the 

. 05 level there was no statistically significant relationships at the . 05 level between age, 

gender, education level and back or laceration injuries. 

The results of the data analysis were presented in this chapter. Two questions were 

answered about cost effectiveness and one question addressed the relationship of 

demographic variables to injury occurrence. 
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CHAPTERS 

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

This clinical retrospective research study was designed to compare selected 

occupational health program costs between two occupational health models: a nurse case 

management model and a medical management model. A secondary purpose was to 

identify relationships, if any, between demographic variables and incidence of back or 

laceration injuries. Discussion of the findings, strengths and limitations of the study is 

presented in this chapter. Implications for nursing practice and research are suggested. 

Discussion of the Findings 

This retrospective study was conducted to investigate the cost effectiveness of an 

occupational health nurse case management program as a strategy for a private industry 

seeking to reduce their workers' compensation cost. Two cost related research questions 

and one question related to the relationship of demographic variables were explored. The 

settings for this study were an onsite occupational health department for a private aircraft 

service center in the Southwestern United States that has approximately 1,000 employees 

and an offsite occupational health clinic contracted by the private industry for medical 

services. The sample consisted of all 129 subjects of the aircraft service center who were 

entered on the OSHA 200 log for the time period of June 20, 1993, to June 20, 1995. The 

62 subjects who received medical management during the time period of June 20, 1993, to 

June 20, 1994, were assigned to Group 1. The 67 subjects which received NCM during 

the time period of June 21, 1994, to June 20 1995, were assigned to Group 2. 
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Research Question 1 

What were the comparative costs of a nurse case management occupational health 

program and a medical management occupational health program of care in relation to (a) 

functional outcomes, (b) clinical outcomes and, ( c) financial outcomes? Findings relating 

to this first research question are displayed in Tables 5 and 6. 

At a time when industries are experiencing an increase in workers' compensation 

costs, there was a documented $235,949 decrease in total workers' compensation costs 

(see Table 5) over a period of one year for the NCM program (Group 2), compared to the 

medical management program ( Group I). The main reason for the decreased workers' 

compensation costs is attributed to 388 fewer lost work days in the next roup by a total of 

388 days, and 364 more modified duty days in the NCM group. The decrease in number of 

lost work days and the increased number of modified duty days in the NCM group is 

believed to be attributed to the existence of a successful modified duty program that was 

initiated by the NCM. 

The goal of limited duty work is to return an individual to gainful employment in 

some capacity. The longer an injured worker remains off the job, the more difficult it 

becomes for that person to return to work. Reinforcers such as escape from responsibility, 

revenge against the company, and resolution of an internal conflict (Derebery, 1983) may 

cause delayed recovery. When an employee does not return to work, the employer and 

employee both lose. The employer stands to lose a productive employee who is familiar 



with company policy and has unique work skills. The employee stands to loose gainful 

employment and personal benefits with an established company. 
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When reviewing the cost for wage compensation, it is important to note that 

Group 2 had five more back injuries than did Group 1. Employees with back injuries 

typically incur the greatest number of lost work days compared with other injuries or 

illnesses. Subsequently the total cost for their wage compensation is higher. Daniels 

(1995) states that back pain accounts for 40% of all lost work days in a workers' 

compensation program. In addition Group 2 had only five more worker compensation 

claims filed than did Group 1, despite the fact that approximately 600 more employees 

were working at the industrial site during the time period of Group 2. Using the total 

number of claims compared in ratio to the total number of employees for that year , this 

represents a 62% decrease in filed workers' compensation claims for Group 2, compared 

with Group 1. The decreased number of workers' compensation claims when there is an 

onsite Nurse Case Manager needs to be explored further to determine possible 

relationships with NCM model of care. 

There were no statistically significant differences found between groups for the 

number of clinic, physical therapy and specialty clinic visits . There were fewer physical 

therapy visits for Group l(n = 206) than Group 2 (n = 303). This is an expected finding, 

because the nurse case manager's focus is recovery for the injured worker and an 

appropriate and timely return to a functional work status. This focus employs ancillary 

services such as physical therapy to enhance recovery and does not emphasize limiting 



appropriate health care services. Physical therapy is a very important component of 

recovery for the injured worker and plays a major role in a successful return to work for 

the employee. 
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Medical care costs for the medical management program (Group 1 = $111,829) 

were higher than medical care costs for the nurse case management program ( Group 2 = 

$84,764). This was a savings of$27,065 over a one year period, without taking into 

account annual inflation costs. This savings is primarily attributed to the decrease in 

number of specialty visits in Group 2 (n = 59), compared to Group 1 (n = 91). Again, it is 

important to note that these savings in the NCM group occurred despite the fact Group 1 

had five fewer back injuries than did Group 2. It is clear from the literature review that 

back injuries have the highest average medical cost per injury. Daniels (1995) estimates 

that the average workers' compensation cost per back injury is $19,000. 

The total wage compensation costs ($144,044) for the medical managed group 

( Group 1) were higher when compared to the total wage compensation costs 

($43,800) for the NCM group (Group 2). Group 1 had the highest mean wage 

compensation cost (X = $2,323) per injury, compared with the mean wage compensation 

cost for Group 2 ( X = $654) per injury. This calculates to a total savings of $100,244 in 

wage compensation costs for Group 2. This savings is attributed to the decrease in lost 

work days for Group 2. The data analysis identified wage compensation costs as the most 

expensive medical cost incurred for the medical managed program (Group 1) and the least 
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expensive for the NCM program (Group 2). This data information provides a valuable 

argument for establishing a consistent and well organized modified duty program. Which, 

in this study, proved to be cost effective for the company and addressed the employers' 

concern with cost-efficient production. 

Group 1 which received medical management had the highest number of manhours 

lost (7,712) compared to (4,608) manhours lost for Group 2. These data reflect the same 

information as lost work days which was discussed earlier, only expressed in hours rather 

than days. The industrial site included in this study has a unique production process. If a 

worker is not available to complete assigned tasks, he or she must be replaced for the 

production process to continue. Because there are limited aircraft modification personnel 

available for hire, it is routine for similar industries to replace personnel with contract 

employees. The replacement costs of contract employees typically cost a company twice 

the amount of the regular company employee. This compensation for contract employees 

translates into a significant cost for the industry and establishes the need to calculate total 

cost of replacement manhours due to lost work days. The total cost to replace productive 

manhours lost due to lost workdays for Group 1 was $269,920, compared to the cost of 

$161 ,280 for Group 2. This produces a company savings of $108,640 for the NCM group 

directly related to decreased lost manhours for Group 2. Once again, the data analysis 

supports the need for a modified duty program for company production to remain cost

effective. Critics may argue that a modified duty program simply allows an injured/ill 

employee to perform "meaningless tasks" and does not contribute to the overall 



maintenance of a production schedule. It is possible to have a successful modified duty 

program that works to support the employee and the company. The NCM must be 

diligent, consistent and creative with modified duty assignments for it to succeed. 

Research Question 2 
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What was the average costs of Nurse Case Management services per client served? 

As discussed in Chapter 1 and Chapter 4, the calculation for costs ofNCM service for 

Group 2 was an approximation of time and not absolute. The cost of NCM per client 

served was estimated at $25 5 based on a figure of. 4 FTE allocated to NCM service. 

It is difficult to calculate comparative data for cost found in the literature because 

of differences in reporting cost of NCM. Rogers, Riordan and Swindle ( 1991) estimated 

costs ofNCM service in a hospital setting to be $36 per hour including salaries, benefits, 

administrative costs and mileage. 

Active caseload for the Nurse Case Management program (Group 2) was 67 

clients over a one year period. Unlike many other NCM programs, there was considerable 

variability in number of active clients per day. The volume of active clients was determined 

by frequency of injury or illness rather than a fixed number of assigned clients. Case load 

information reported in the literature varied. In this occupational health study, the costs 

for NCM service were based on an estimate of the amount of time spent related to the 

number of injured people. It does not take into consideration costs of related activities 

such as wellness issues that may have promoted the employees health and prevented 



injury. All data in this studyare restricted to only the directmedical and worker 

replacement costs for employees who had work related injuries or illnesses. 

Research Question 3 
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What were the relationships, if any, between age, gender, educational level, and 

occurrence of back or laceration injuries? To design effective prevention strategies and 

maintain a cost effective occupational program, it is essential that the NCM identify those 

groups at risk. The statistical method Chi square was used to address this research 

question. The Chi-square did not confirm significant relationships between age, gender, 

educational level and occurrence of back or laceration injuries. 

No statistical significance between age and occurrence of back injury was not an 

expected finding. The mean age of the workforce in industry is increasing and the 

dominant opinion discussed in literature is that as a result muscleskeletal injuries such as 

back injuries will also be on the rise (Berkowitz, 1986). In this study the majority of 

employees greater than 42 years of age work in a supervisory capacity and are not 

routinely assigned those tasks which are associated with a high incidence of back injuries. 

This could account for not finding significance of a relationship of age with occurrence of 

back injury. The data suggests that the NCM might explore the job tasks and assignments, 

rather than age as a risk factor. 

In this study males comprise the majority of the workforce in the aircraft 

production area and females comprise the majority of the staff member support. Therefore 

it is not unexpected to find that in this study that males had the highest percentage of back 
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and laceration injuries. Again the data suggests that the NCM might explore the job tasks 

and assignments as a risk factor. 

The high school and tradeschool educational level had the highest percentage of 

back and laceration injuries. This is an expected finding, due to college and professional 

employees routinely assigned to supervisory or managerial positions which involve less 

risks of injury. Education level becomes an important factor after an employee becomes 

injured. Generally, a person with less education has fewer occupational choices. Therefore 

an employee with significant permanent work restrictions that prohibit him or her from 

returning to their previously assigned work area, face greater challenges for continuing 

employment. 

Conclusions 

Strengths of the Study 

The sample size of both groups was adequate and had similar types of injuries for 

1-statistic analysis. The data for each group are collected over a two year time period and 

in the same setting. Management and supervisor personnel remained almost unchanged 

during the time period for Group I and Group 2. In addition the NCM service provided to 

Group 2 was conducted by the same individual. All cost and utilization data were captured 

for both groups. Education level, age and gender were similar for both groups. There were 

a large amount of direct cost data, production data, and health data available for 

companson. 
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Limitations of the Study 

During the time period of June 20, 1994, to June 20, 1995, investigations by the 

NCM identified several subjects who had intentions of filing OSHA recordable injury or 

illness claims due to purposeful fraudulent or inappropriate reasons. Therefore this sample 

represents only costs incurred and does not reflect the potential for even a greater 

significance of cost savings with the workers' compensation program under NCM 

direction. 

The NCM intervention itself needs continued refinement including frequency of 

intervention in terms of providing real time data. Findings were limited and confined to 

what was actually documented. Also, this was a one site study and the findings cannot be 

generalized to other industrial sites. 

Finally, the time frame for the NCM to provide service was limited to the first year 

of employment and time for orientation to the role may have reduced the potential for a 

greater impact of the NCM occupational health program than is demonstrated in the study 

findings. 

Recommendations 

Implications for Nursing Practice 

Cost of service and documenting measurable outcomes have become the key to a 

program's life expectancy. Through cost effectiveness analysis it can be determined where 

workers' compensation dollars are consumed and strategies identified to decrease total 



benefits costs of the injury program through new health programs for the industrial 

worker. 
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This study suggests that NCM had significant impact in reducing cost in a 

workers' compensation program, due to decreased lost work days in NCM Program 

Group 2. This decrease in L WD was accomplished through an aggressive implementation 

of a modified duty program as part of the NCM occupational health program. One of the 

most challenging problems for an Occupational NCM is to facilitate acceptance of a 

modified duty program. Modified duty is uniformly disliked by supervisors, coworkers, 

and often the injured workers themselves. The key to success of a modified duty program 

in the face of these obstacles is to ensure acceptance by the supervisors and for the NCM 

to maintain daily contact with them about the status of an injured worker on modified 

duty. The NCM becomes more credible when there is consistent follow up and corrective 

action with any modified duty assignment difficulties identified by the supervisor or 

employee. 

Nurse case managers can help organizations develop successful return-to-work 

programs that educate and involve employees in the program. Personal responsibility can 

be a new and exciting aspect of the return-to-work philosophy when workers' 

compensation cost reduction becomes a joint goal of employee and employer ( similar to 

what companies have done with quality control and customer service). Injured workers 

become partners rather than victims in the system. Emotions such as victimization, 
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prolonged impairments and injuries, delay the return-to-work process and cost employers 

money (Pimentel, 1996). 

Based on the experiences of implementing a new NCM occupational program and 

the results found in this study, it is recommended that industries considering a NCM 

occupational program should consider the following: (a) be consistent with actions and 

use of the critical pathway of the NCM model; (b) use a team approach to developing, 

implementing, and monitoring the program; ( c) start with a successful pilot program, 

which could serve as an example of the benefits ofNCM. Employers and employees 

education about a workers' compensation program and NCM is essential at each step of 

implementation. 

Nurse Case Management is an effective strategy for professional nurses to be the 

coordinators of care for high risk populations and individuals (Lyon, 1993). It is an avenue 

to demonstrate a positive impact on quality, cost, and access to care and provides the 

opportunity to strengthen ties with business consumers. Professional nurses need to 

expand their awareness of financial concerns related to the health care system in private 

industry and become innovative in contributing to the companies' goal for success. 

Implications for Nursing Research 

Findings from this study indicate that future research efforts should address several 

questions. Although the focus of this study was on fiscal and health service utilization 

outcomes, further work needs to be directed toward qualitative concerns such as client 

functional status after an injury or illness, client satisfaction with the workers' 



94 
compensation program and the effect of the workers' injury or illness on the family unit. 

More information on specific worker populations in relation to injuries is needed, so that 

appropriate interventions and strategies can be implemented. Systematic research is 

necessary to evaluate the role of the NCM in an Occupational Health setting and to 

identify outcomes affected by NCM, such as quality or access to care. 

Additional similar studies should be replicated in other similar industrial sites. A 

prospective design would provide additional data in comparison to the retrospective 

design used in this study. Research could incorporate cost benefits for industries based on 

decreased absences, improved morale, and reduction in overall health costs. Direct costs 

of NCM relative to the active caseload must be defined and measured consistently so that 

costs involved in providing an Occupational Health Program can be calculated. It is 

important that measures of program costs are standardized so that comparisons can be 

made across NCM programs nationwide. Collaboration in research by NCM in 

Occupational Health Programs who have instituted a NCM model is essential to provide a 

base of nursing knowledge as this role continues within nursing practice. 

Summary 

In this chapter, a discussion of the findings, strengths and limitations of the study 

are presented. Implications for nursing practice and research are outlined. Little research 

has been published in the area of NCM and the outcomes of its implementation in an 

occupational health setting. The results of this study provide useful findings and research

based data which nurses need to guide them. Findings from this study expand nursing 
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knowledge related to nurse case management and have implications for nursing practice in 

an occupational health setting. 
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APPENDIX A 

ADDITIONAL DEFINITIONS 
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Lost Earned Capacity (LEC) Determination - The percentage of general impairment of the 

employee determined by the physician when an injured worker has been medically 

discharged as stable or stationary. The insurance carrier and the ICA then have the 

responsibility of determining what effect, if any, the injury or illness has had on the 

employee's earning capacity. In making the determination of loss of earning capacity, 

many factors such as age, education, job availability, and extent of the physical disability 

are considered. For the purposes of this study, this amount of money is distributed to the 

employee by the insurance carrier. 

Self-Insured - Insurance status indicating the employer pays for the claims as they occur 

and has insurance to cover losses beyond a certain dollar cap, such as $250,000. Arizona 

Self-Insured status must be approved and granted by the Industrial Commission of 

Arizona. 

Total Permanent Disabilliy_(_TPD) - Is a permanent total or complete loss of the use of a 

finger, toe, arm, hand, foot or leg. 

Partial Permanent Disability (PPD) - Disability not covered under total or complete 

disabilities. This includes back, head, and injuries involving multiple parts of the body. 

Including a nonwork related injury which resulted in the loss of one arm or leg and now 

sustains a compensable injury to the other arm or leg. The injuries coupled together could 

have an effect on his/her ability to return to the open labor market (Anfield, 1992). 

Permanent Disability - The ADA defines a person with a disability as an individual who 

has a physical or mental impairment that substantially limits one or more of his/her major 



life activities; has a record of such an impairment; or is regarded as having such an 

impairment (Anfield, 1992). 
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Temporary Disability - A disability, such as a broken leg, poor vision, or age, which are 

considered temporary or minor and do not substantially limit major life activities (Anfield, 

1992). 

Qualified Employee - The ADA defines qualified as "an individual who, with or without 

reasonable accommodation, can perform the essential functions of the employment 

position that he/she holds or desires (Anfield, 1992). For the purposes of this study the 

essential functions of employment reflects the employee's ability to satisfy the requisite 

skill, experience, education, and other job-related requirements of the job position that 

he/she holds or desires. 

Reasonable Accommodation - The ADA defines reasonable accommodation to include 

modification or adjustment that, without undue hardship to the employer, enables an 

employee with a disability to enjoy the same benefits and privileges of employment as a 

similarly situated employee without a disability (Anfield, 1992). 

Undue Hardship - An employer does not have make a reasonable accommodation if the 

employer can show that the accommodation would impose an undue hardship on its 

operation. An accommodation will be deemed to impose an undue hardship if it will be 

"unduly costly, extensive, substantial, disruptive, or will fundamentally alter the nature of 

the program" (Anfield, 1992) 
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Supportive Care Award - When an injured worker has been medically discharged as stable 

or stationary, the physician or NCM will determine if it is appropriate to continue 

intermittent medical care or related services. This award is evaluated annually and changed 

according to the employee's medical status. 

Empl.9yee - One who is employed in the business of his or her employer affecting 

commerce. For the purposes of this research study, the employee is a single individual, 

male or female who is employed at the industrial aircraft service center included in this 

study. 

Employer - Any person engaged in a business affecting commerce who has employees. For 

purposes of this research study, the employer is a single physical location where business 

is conducted and industrial aircraft service operations are performed; the place where the 

employees report for work and operate from. 

Recordable Cases - All work-related deaths and illnesses, and those work-related injuries 

which result in: loss of consciousness, restriction of work or motion, transfer to another 

job, or require medical treatment beyond first aid. For the purposes of this study, the 

recordable case must have taken place in the same city as the industrial service center 

included in the study and occurred within the period June 20, 1993, to June 20, 1995. 

OSHA No. 200 Log and Summary- The Occupational Safety and Health Administration 

record-keeping form (Appendix F) used to list recordable injuries and illnesses and to note 

the extent of each case. This log is a legal document, subject to OSHA audit. For the 



purpose of this study the OSHA 200 Log and Summary is a record maintained by the 

NCM, from which the work related injury data were obtained. 
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Specialty Clinic Visit - Occupational Health physician refers injured worker to physician 

who has training in a specialty not provided by the clinic. For the purposes of this study, a 

specialty clinic visit would include the following: 1) orthopedic consult; 2) orthopedic 

hand surgeon; 3) neurologist; 4) neurosurgeon; 5) dermatologist; 6) pain management 

specialist; 7) pulmonary specialist; 8) medical imaging; 9) general surgeon. 

Physical/Occupational Therapy Visit - For the purposes of this study, a physical therapy 

visit included physician prescribed services rendered by a licensed physical or occupational 

therapist. The site chosen for off-site physical and occupational therapy service varied, 

depending on the individual needs of the injured employee. 

Work Restriction or Modified Duty - Occurs when the employee, because of the result of 

a job-related injury or illness, is physically or mentally unable to perform all or any part of 

his or her normal assignment during all or any part of the workday or shift. For the 

purposes of this study, modified duty must be designated by the physician and appropriate 

modified duty work assignments must be made by the NCM. The employee's supervisor 

must be informed of the modified duty assignment before the employee returns to work 

and mutually agree that the modified duty assignment is appropriate. 

Lost Work Day - The number of workdays ( consecutive or not), beyond the day of injury 

or onset of illness the employee was away from work because of an occupational injury or 

illness. For the purposes of this study, the lost work day would include an employee not 
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working at the aircraft service center, even though he or she was previously scheduled to 

do SO. 

Workers' Compensation for Lost Wages - Money compensation given to injured or ill 

employee to replace lost earnings while off work. The amount paid is equal to 66 2/3 of 

the employee's average monthly income and is not to exceed $2100 per month. For the 

purposes of this study, the insurance carrier determines the amount oflost wage 

compensation and forwards a check to the employee every two weeks. When the 

employee returns to work, the NCM notifies the insurance carrier and payments are 

stopped. 

Modified Duty D<!Y - For the purposes of this study the number of workdays ( consecutive 

or not) for at least a full day beyond the day of injury on which, because of injury or 

illness, the employee: 1) was assigned to another job on a temporary basis; or 2) worked 

at a permanent job less than full time; or 3) worked at a permanently assigned job but 

could not perform all duties normally connected with it. 

Workers' Compensation System - State system that provides medical benefits and/or lost 

wage compensation to the employee involved in the work-related injury or illness. For the 

purposes of this study, the State of Arizona will be the Workers' Compensation System 

referenced. 
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APPENDIXB 

DAILY LOG OF SERVICE 



Date Level 

Level 1 Service - S Minutes 

Level 2 Service - 6-10 Minutes 

HEAL TH and SAFETY 
SERVICE 

Service Provided 

Level 3 Service -11-1 S Minutes 

Level 4 Service - 16-30 Minutes 

MONTH ----

Department or Employee 

Level 5 -3 1-60 Minutes 

*Clinic visit deferred 

..... 
0 
w 
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APPENDIXC 

ADDITIONAL TABLES 



Table Cl. Age Distribution of 
Group 1 (n=62). 

Age n Percent 

21 1 1.6 
25 2 3.2 
26 2 3.2 
27 1 1.6 
28 1 1.6 
30 7 11 
31 3 4.8 
32 1 1.6 
33 1 1.6 
34 6 9.4 
35 3 4.8 
36 1 1.6 
38 3 4.8 
39 2 3.2 
40 3 4.8 
42 2 3.2 
43 2 3.2 
44 2 3.2 
45 2 3.2 
46 4 6.4 
47 1 1.6 
49 2 3.2 
51 1 1.6 
52 3 4.8 
53 1 1.6 
55 1 1.6 
59 1 1.6 
60 1 1.6 
62 2 3.2 

Note. Mean=39.32;SD=9.92;Mode=30;Range=41 
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Table C2. Age Distribution of 
Group 2 (n=67). 

Age n Percent 

22 1 1.49 
24 2 2.98 
27 7 10.44 
28 3 4.47 
29 2 2.98 
31 3 4.47 
32 6 8.95 
34 1 1.49 
35 2 2.98 
36 2 2.98 
37 4 5.97 
39 7 10.44 
40 1 1.49 
41 4 5.97 
42 2 2.98 
43 1 1.49 
44 1 1.49 
45 2 2.98 
46 2 2.98 
48 1 1.49 
49 1 1.49 
50 1 1.49 
51 3 4.47 
52 2 2.98 
54 2 2.98 
55 2 2.98 
56 1 1.49 
57 1 1.49 

Note. Mean= 38.43; SD=9.60; Mode=27 and 39;Range=35 
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Table C3. Distribution of Clinic Visits Group 1 (n=62) 

Case# n Percent Case# n Percent 

23054 0 0 24042 3 1.33 

23055 1 0.44 2 0.88 

23056 1 0.44 24005 5 2.22 

23057 1 0.44 24008 5 2.22 

23053 1 0.44 24009 3 1.33 

23061 3 1.33 24011 4 1.77 

23063 3 1.33 24012 2 0.88 

23064 3 1.33 24013 4 1.77 

23067 4 1.77 24016 3 1.33 

23068 2 0.88 24017 2 0.88 

23069 4 1.77 24022 0 0 

23070 2 0.88 24023 3 1.33 

23071 0 0 24026 4 1.77 

23072 2 0.88 24027 2 0.88 
23077 6 2.66 24030 2 0.88 

23082 3 1.33 24034 3 1.33 
23083 0 0 24033 5 2.22 
23085 6 2.66 24035 4 1.77 

23088 2 0.88 24036 4 1.77 

23091 5 2.22 24037 8 3.55 

23093 4 1.77 24046 0 0 

23095 6 2.66 24047 5 2.22 
23099 0 0 24051 6 2.66 
23100 4 1.77 24048 5 2.22 
23101 2 0.88 24072 4 1.77 
23106 3 1.33 24053 3 1.33 
23107 0 0 24131 4 1.77 
23109 1 0.44 24054 3 1.33 
23110 3 1.33 
23112 5 2.22 
23115 36 16 

23081 6 2.66 
23098 5 2.22 
24015 3 1.33 

Note. Mean=3.63; Standard Deviation=4.56 ; Mode=3; Range=36 
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Table C4. Distribution of Clinic Visits Grom> 2 (n=67) 
Case# n Percent Case# n Percent 

24056 3 1.24 24154 2 0.88 
24057 5 2.07 24156 4 1.65 

24058 5 2.07 24159 3 1.24 
24062 2 0.88 24160 3 1.24 
24067 3 1.24 24161 3 1.24 
24078 5 2.07 24163 4 1.65 
24083 12 4.96 24166 6 2.48 
24089 3 1.24 24168 3 1.24 
24091 3 1.24 24170 2 0.88 
24093 2 0.88 24172 4 1.65 
24094 0 0 24173 5 2.07 
24098 10 4.13 24175 3 1.24 
24104 2 0.88 24176 3 1.24 
24085 4 1.65 24179 5 2.07 
24105 3 1.24 24180 20 8.26 
24106 6 2.48 24183 3 1.24 
24107 0 0 24186 3 1.24 
24110 1 0.41 24190 4 1.65 
24113 3 1.24 24191 2 0.82 
24117 4 1.65 24192 3 1.24 
24124 3 1.24 24198 2 0.82 
24130 4 1.65 24202 6 2.48 
24134 6 2.48 24203 2 0.82 
24074 3 1.24 24207 2 0.82 
24075 3 1.24 24208 0 0 
24143 4 1.65 24209 2 0.82 
24206 7 2.89 24212 2 0.82 
24140 2 0.82 24215 3 1.24 
24142 3 1.24 24141 10 4.13 
24147 0 0 24216 3 1.24 
24148 2 0.82 24217 1 0.41 
24149 3 1.24 
24150 2 0.82 
24151 3 1.24 
24152 3 1.24 
24153 0 0 

Note. Mean=3.61; Standard Deviation=2.99; Mode=3;Range=20 
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Table CS. Distribution of Soecialtv Visits Groun 1 (n=62) 

Case# n Percent Case# n Percent 

23054 0 0 24005 0 0 
23055 0 0 24008 0 0 
23056 0 0 24009 0 0 
23057 0 0 24011 0 0 
23053 0 0 24012 0 0 
23061 0 0 24013 0 0 
23063 1 1.10 24016 0 0 
23064 7 7.69 24017 0 0 
23067 4 4.40 24022 0 0 
23068 0 0 24023 0 0 
23069 0 0 24026 0 0 
23070 0 0 24027 0 0 
23071 0 0 24030 0 0 
23072 0 0 24034 0 0 
23077 0 0 24033 0 0 
23082 0 0 24035 0 0 
23083 0 0 24036 0 0 
23085 0 0 24037 0 0 
23088 0 0 24046 0 0 
23091 0 0 24047 0 0 
23093 0 0 24051 0 0 
23095 0 0 24048 0 0 
23099 0 0 24072 4 4.40 
23100 0 0 24053 0 0 
23101 0 0 24131 4 4.40 
23106 0 0 24054 0 0 
23107 0 0 
23109 0 0 
23110 0 0 
23112 7 7.69 
23115 48 52.75 
23081 0 0 
23098 0 0 
24015 0 0 
24042 16 17.58 
24004 0 0 

Note. Mean=l.4; Standard Deviation=6.5; Mode=O; Range=48 
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Table C6. Distribution of Soecialtv Visits Grouo 2 (n=67) 
Case# n Percent Case# n Percent 

24056 0 0 24154 1 1.69 
24057 0 0 24156 0 0 
24058 0 0 24159 3 5.08 
24062 0 0 24160 2 3.39 
24067 0 0 24161 0 0 
24078 0 0 24163 0 0 
24083 4 6.78 24166 0 0 
24089 0 0 24168 1 1.69 
24091 0 0 24170 0 0 
24093 0 0 24172 0 0 
24094 0 0 24173 1 1.69 
24098 4 6.78 24175 0 0 
24104 0 0 24176 0 0 
24085 0 0 24179 1 1.69 
24105 1 1.69 24180 7 11.86 
24106 0 0 24183 0 0 
24107 0 0 24186 0 0 
24110 0 0 24190 0 0 
24113 0 0 24191 0 0 
24117 0 0 24192 1 1.69 
24124 0 0 24198 1 1.69 
24130 0 0 24202 2 3.39 
24134 11 18.64 24203 0 0 
24074 2 2.99 24207 0 0 
24075 0 0 24208 0 0 
24143 0 0 24209 0 0 
24206 1 1.69 24212 0 0 
24140 0 0 24215 1 1.69 
24142 0 0 24141 13 22.03 
24147 0 0 24216 1 1.69 
24148 0 0 24217 0 0 
24149 0 0 
24150 0 0 
24151 0 0 
24152 1 1.69 
24153 0 0 

Note. Mean=0.88; Standard Deviation=2.3 l; Mode=O; Range=l3 
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Table C7. Distribution of Phvsical Theraov Visits Grouo 1 (n=62) 

Case# n Percent Case# n Percent 

23054 0 0 24005 0 0 
23055 0 0 24008 0 0 
23056 0 0 24009 0 0 
23057 0 0 24011 0 0 
23053 0 0 24012 0 0 
23061 0 0 24013 3 1.46 
23063 0 0 24016 0 0 
23064 11 5.34 24017 0 0 
23067 14 6.80 24022 0 0 
23068 0 0 24023 0 0 
23069 0 0 24026 8 3.88 
23070 0 0 24027 0 0 
23071 0 0 24030 0 0 
23072 0 0 24034 4 1.94 
23077 18 8.74 24033 0 0 
23082 8 3.88 24035 0 0 
23083 0 0 24036 10 4.85 
23085 0 0 24037 20 9.71 
23088 0 0 24046 0 0 
23091 0 0 24047 10 4.85 
23093 0 0 24051 0 0 
23095 0 0 24048 · 0 0 
23099 0 0 24072 16 7.77 
23100 0 0 24053 5 2.43 
23101 0 0 24131 10 4.85 
23106 0 0 24054 0 0 
23107 0 0 
23109 0 0 
23110 0 0 
23112 4 1.94 
23115 57 27.67 
23081 0 0 
23098 0 0 
24015 8 3.88 
24042 0 0 
24004 0 0 

Note. Mean=3.32; Standard Deviation=8.51; Mode=O; Range=57 
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Table C8. Distribution of Phvsical Theranv Visits Grouo 2 (n=67) 
Case# n Percent Case# n Percent 

24056 6 1.98 24154 0 0 
24057 0 0 24156 0 0 
24058 0 0 24159 6 1.98 
24062 0 0 24160 8 2.64 
24067 3 0.99 24161 3 0.99 
24078 10 3.30 24163 0 0 
24083 20 6.60 24166 8 2.64 
24089 6 1.98 24168 0 0 
24091 0 0 24170 0 0 
24093 0 0 24172 0 0 
24094 0 0 24173 0 0 
24098 16 5.28 24175 3 0.99 
24104 0 0 24176 0 0 
24085 0 0 24179 0 0 
24105 3 0.99 24180 26 8.58 
24106 8 2.64 24183 12 3.96 
24107 0 0 24186 0 0 
24110 0 0 24190 4 1.32 
24113 0 0 24191 0 0 

24117 0 0 24192 0 0 
24124 0 0 24198 8 2.64 
24130 0 0 24202 28 9.24 
24134 44 14.52 24203 0 0 
24074 4 1.32 24207 0 0 
24075 0 0 24208 0 0 
24143 5 1.65 24209 0 0 
24206 32 10.56 24212 0 0 
24140 0 0 24215 0 0 
24142 8 2.64 24141 24 7.92 
24147 0 0 24216 0 0 
24148 0 0 24217 0 0 
24149 0 0 
24150 0 0 
24151 8 2.64 
24152 0 0 
24153 0 0 

Note. Mean=4.52; Standard Deviation=8.8; Mode=O; Range=44 
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Table C9. Daily Log of Services Time Documentation in Minutes for NCM 

July October January March May Total 

Level 1 125 90 75 40 30 360 

Level 2 350 220 310 120 170 1170 

Level 3 300 195 360 180 255 1290 

Level 4 180 60 450 180 150 1020 

Level 5 900 1140 2700 960 1680 7380 

Total Minutes 1855 1705 3895 1480 2285 11220 

Table DlO. Daily Log of Services Time Documentation In Minutes for Health/Safety 

July October January March May Total 

Level 1 100 55 40 0 10 205 

Level 2 650 230 80 40 70 1070 

Level 3 375 225 195 105 195 1095 

Level 4 240 300 330 180 450 1500 

Level5 2700 6600 9660 7381 7680 34021 

Total Minutes 4065 7410 10305 7706 8405 37891 
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APPENDIXD 

EMPLOYEE INJURY REPORT 



ma, Lear~_t ·_ 
~canada,r 

EMPLOYEE'S NAME 
LAST FIRST 

COMPLETE ADDRESS 

M.l 

EMPLOYEE INJURY REPORT 
AOE BIRTIIDATE SEX DEPT. NO. EXT. 

0Fanale 
DMale 

HOME PHONE I NO. DEPENDENTS I MARITAL STAnJS I 
SO DO 
MO WO 

DESCRIBE HOW TIIE INCIDENT OCCURRED, INCWDINO DATE AND TIME. AND TIIE NATIJRE OF INRJRY OR Ill.NESS: 

llf.QUIRED MEDICALATTEN110N ROM: 0 NURSE O SECURITY O CLINIC O EMERO RM O OTIIER ____ _ 
YOUR SUPERVISOR'S NAME: I EMPIA>YU'S SIGNA11JUAND DATE: 

SUPERVISOR'S REPORT 

SHIFT BADOE# DATE OF TIME 
INJURY 

SOCIAL SF.CUllfl'Y NO. I JOB111LE 

- IMPORTANT -

• ORIGINAL - Health&. Safety. Forward report 
lmmedlatdy after accident. 

• YELLOW - Forward to Health &. Safety upon 
a>mplction by Supervisor. 

• GREEN Forward to Health &. Safety upon 
a>mplction by Supervisor. 

• PINK - Dept Supervisor. Retain for Dept. 
rcoords. 

I. What unsafeoondition was evident? _________________________________________ _ 
2. Wbatunsafcactwas()C)mmitted? __________________________________________________________________________ __ 
3. The ()C)Dtributing causes to the accident were? ______________________________________________________________ _ 
4. What was acoomplisbed to prevent t.bc recurrence of this type of acx:idcnt? (State the specific prevention measures that were taken by t.bc supervisor and/or employee.) 
5. Do )'OU bclieye the injury occumd as dcscn1>cd by the employee: __ If NO, explain:-----------------------6. Was employcoonOYertimewben injuRd? ______________________________________ _ 

DATE: ______ _ IMMEDIATE SUPERVISOR __________ _ 
~ 

~ 

MANAGER Vl 
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APPENDIXE 

SUPPLEMENTAL LOG 



Supplemental Injury Log 

OSHA Date 200 Employee Job Cost Supervisor Description of 
No. of REC Name Title Center Injury or Illness 

Injury 

1st Day Date 1st Day of 
off Work Return to Limited 

Work Duty 

Date Resume 
Regular 
Duties 

1--' 
1--' 

-l 
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APPENDIXF 

OSHA200Log 
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APPENDIXG 

DATA COLLECTION FACILITY APPROVAL 



Legal Department 
Learjet, Inc. 
P.O. Box 7707 
Wichita, Kansas 67277-7707 

Dear Ms. DeAnna Williams: 

121 

For more than two years I have served as a nurse in the Health and Safety Department of 
Learjet in Tucson, Arizona. During that time, I have pursued graduate education in order 
to become a nurse practitioner focusing on occupational health. It is my hope to be able 
to utilize the advanced practice skills to further develop the health programs of Learjet. At 
present I am serving on a consultative status while I complete the full-time clinical and 
thesis requirements of the program at the University of Arizona. 

I have proposed the following thesis topic: Occupational Nurse Case Management: A 
Study of Cost Effectiveness. The purpose of the study is to compare program outcomes 
and costs of on-site nurse case management for an occupational health program with those 
of a previous occupational health program without on-site nurse case management. 

I request permission to utilize retrospective Worker's Compensation clinical information 
and cost and quality information from Learjet, Inc. of Tucson. Approximately 25-50 
records of workers who have sustained on-the job injuries will be reviewed and analyzed. 
All information will be presented in such a manner as to protect patient confidentiality; 
the Human Subjects Committee will also review and approve the thesis proposal to ensure 
that all protocols related to informed consent and confidentiality have been followed. 

Thank you for your attention to this matter. A signed authorization from the department 
of Legal Services and from Human Resources of Learjet, Inc. would indicate approval to 
proceed with this academic investigation. I would solicit your support, Ms. McVay, as my 
immediate contact should any questions or concerns be raised related to this study. 

In summary, I believe this cost-effectiveness analysis could provide meaningful 
information for Learjet as well; I would plan on sharing all results of the study with any 
audiences that might be appropriate within the organization. 

My timeline for necessary approvals is no later than February 15, 1997. Thank you in 
advance for your support and cooperation. 

Sincerely, 
Vickie Luttrell RN, BSN 



P.iLearjetj inter-office communication 

TO: Vickie Luttrell DATE: February 11, 1997 

FROM: DeAnna Williams COPY: 

SUBJECT: Thesis Paper/Study 

In response to your written request, dated January 27, 1997, the legal department has no problem with you proceeding with your thesis as we discussed. We would just ask 
that we be copied on any final draft or paper that is produced, in order to ensure that company confidential information is not at risk. 

Good luck with your project. If you need anything further from me, please let me know. 

DeAnna Williams 
Legal & Records Administrator 

122 
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APPENDIXH 

HUMAN SUBJECTS APPROVAL 



THE UNIVERSITY OF 

Human Subjects Committee ARIZONA~ 
HEALTI-i SCIENCES CENTER 

-~ 

18 November 1997 

Vickie Luttrell, BSN 
c/o Margaret Woodtli, Ph.D. 
College of Nursing 
PO BOX 210203 

124 

1622 E. Mabel St. 
P.O . Box 245137 
Tucson , Arizona 85724-5137 
(520) 626-6721 

RE: NURSE CASE MANAGEMENT: A STUDY OF COST EFFECTIVENESS 

Dear Ms. Luttrell: 

We have received documents concerning your above cited project. It 
appears that data collection may already have been completed. If 
the proposal had been submitted prior to initiation, you would have 
been informed that regulations published by the U.S. Department of 
Health and Human Services (45 CFR Part 46.lOl(b) (4)] exempt this 
type of research from review by our Committee. 

Thank you for informing us of your work. If you have any questions 
concerning the above, please contact this office. 

Sincerely yours, 

William F Denny, M.D. 
Chairman 
Human Subjects Committee 

WFD: js 
cc: Departmental/College Review Committee 
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DATA FORMS 
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Data Form 

Group 1 - No NCM 

Case ID# · 

Age 

Sex 

Injury Description 

Education/Training 

Length of Service - DOH 

Date of Injury 

# Lost Work Days 

# Modified Duty Days 

# of Clinic Visits 

# of Specialty Medical Visits 

# of Physical Therapy Visits 

Total Medical Care Cost 

Total Wage Compensation 
Paid 
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Data Form 

Group2-NCM 

Case ID# 

Age 

Sex 

Injury Description 

Education/Training 

Length of Service - DOH 

Date of Injury 

# Lost Work Days 

# Modified Duty Days 

# of Clinic Visits 

# of Specialty Medical Visits 

# of Physical Therapy Visits 

Total Medical Care Cost 

Total Wage Compensation 
Paid 
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