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Abstract 

This project presents a history of occupational medicine and workers' 

compensation laws in the United States as a prelude to discussing the 

development of computer systems in occupational health. The history 

of a private corporate health service is outlined and the development 

of a management information system for that corporate health service 

is discussed. A computer instruction manual developed for the 

management information system is included. The results of an 

evaluation of the billing system, a major component of the 

management information system, indicate that the majority of the 

clients of the corporate health service are pleased with the system. 
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CHAPTER I 

Introduction 

This project presents a computer manual developed for use by a 

corporate health service company after the implementation of a new 

management information system. 

This paper gives a history of occupational medicine and of workers' 

compensation laws in the United States as a background for the 

development of computer systems in occupational medicine. It then 

outlines the formation and growth of a private corporate health service, 

for which this manual has been written. 

In addition, an explanation of the development of computer 

systems in occupational medicine and the selection of the computer 

system for the corporate health services company used in this project 

has been discussed. 
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CHAPTER II 

History of Occupational Medicine 

The year 1700 may be considered as marking the beginning of the 

modern era in occupational medicine. This was the year of publication 

of the De Morbis Artificum Diatriba by Bernardino Ramazzini. This 

work earned Ramazzini the title, "Father of Industrial Medicine." He 

described diseases associated with the vocations of his time, including 

those of corpse carriers, porters and laundresses. For more than 100 

years following the publication of Ramazzini's book, very little of 

significance was added to the occupational health literature (Goldwater, 

1987). 

The issues of health, industrial development and regulation have 

been linked since Sir Thomas Lambe opened the first modern factory 

for the manufacture of silk in 1719 in Derbyshire, England. Social, 

health, and environmental reforms were prominent public issues for 

the next 50 years which saw waves of regulation, deregulation and 

clashes of interest much as we have today (Smith, 1988). 

In the early 19th century many powerful employers protested 

against proposed factory laws, saying they would destroy industry. 

They were supported by economists who rejected state interference, 

arguing that it went against the spirit of free enterprise. However, 

society's concern with morality and respectability helped the reformers' 

cause. It is no coincidence that the first factory act was entitled the 

"Health and Morals of Apprentices Act" (Scott, 1983). 
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The first acts of 1802 and 1819 failed, however because they had 

no clout. The 1802 Act applied only to apprentices in cotton and 

woollen factories and there was no age stipulation. 

The Peel Act of 1802 was a simple extension of the Elizabethan 

Poor Act of 1601 (Smith, 1988). Its intent was to protect apprentices 

and other young workers in mills and factories by limiting hours of 

work to 12 per day. Factory inspections were to be performed by a 

justice of the peace and a clergyman, and the factories were required 

to be washed with quicklime and water twice a year. 

The 1819 Factory Act set the minimum age of factory employment 

at nine years. It did not extend to all textile factories and again 

provided no real means of enforcement (Scott, 1983). 

During the first half of the 19th century the regulations applicable 

to workers and factories dealt with general issues such as protecting 

children by limiting hours of work. 

In 1833 a law appeared which made provision for enforcement. It 

set four factory inspectors up in authority who were responsible for 

covering four areas of the country. Again, the Act applied only to 

children and young persons in textile mills and factories (Scott, 1983). 

By the 1850's, data developed indicated that occupations 

themselves could be lethal to populations. Specific Factory Acts 

followed in 1861, 1862, and 1864 specifying ventilation standards and 

special eating places to protect workers from inadvertent ingestion of 

toxic materials. The Factory Act of 1895 required industries to report, 



in a uniform fashion, on specified industrial diseases (Smith, 1988). 

Education of workers and the public became important and men 

like Sir Thomas Oliver found themselves drawn to the Regulatory 

Commissions charged with overseeing the development of regulations. 
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The standardized death rates provided leads for physicians in 

linking ill health to poor working environments. Hospital-based and 

academic physicians became interested in relating symptoms and signs 

to exposures and in using the health experience of the trades to 

integrate clinical with occupational medicine (Smith, 1988). 

Recent developments in occupational medicine in the United States 

have been characterized by several fairly distinct trends. Starting in 

about 1910, there was a period of approximately 20 years in which 

major attention was directed to the prevention of industrial accidents 

and injuries. 

In the United States it was Dr. Alice Hamilton's reading of 

Dangerous Trades by Sir Thomas Oliver that inspired her to devote 

herself to industrial medicine (Smith, 1988). Dr. Hamilton was 

appalled to find no information in American textbooks or medical 

journals on occupational illness or workers' health. 

She was the spearhead of a landmark survey of industrial illness in 

Illinois which completed its work in 1910. Dr. Hamilton argued that 

American industrial medicine had much to learn in Europe, 

particularly in England and Germany. 

Workers' compensation laws are a 20th century development in 



North America. These laws evolved as the economy became more 

industrial and less agricultural (Analysis of Workers Compensation 

Laws, 1988). 

Before these laws were enacted, a well established principle held 

that a master or employer was responsible for injury or death of 

employees resulting from a negligent act by him. Disabled workers 

who sued employers for damages had to prove their injuries were due 

to employer negligence, a slow, costly, uncertain legal process. 

5 

As business and machine production expanded, the number of 

industrial accidents and personal injury suits increased. At the close of 

the 19th century it was apparent that the accepted common-law 

defenses -- contributory negligence, assumption of risk, negligent acts 

of fellow servants -- operated too harshly on claims of disabled workers. 

The situation led to demands for new legal provisions. 

As a result, between 1900 and 1910 so-called employer's liability 

laws were adopted by many states. Although they tended to modify 

common-law defenses, they did not prove completely satisfactory; 

employees still had to prove employer responsibility and negligence 

(Analysis of Workers Compensation Laws, 1988). 

In 1911 the first workers' compensation laws were enacted in the 

United States. The first comprehensive Canadian laws were enacted in 

1915. Today, each of the 50 states has a workers' compensation law. 

In essence, workers' compensation laws hold that industrial 

employers should assume costs of occupational disabilities without 
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regard to any fault involved. Resulting economic losses are considered 

costs of production. The laws serve to relieve employers of liability 

from common-law suits involving negligence. 

Six basic objectives underlie workers' compensation laws: 

1. Provide sure, prompt, and reasonable income and medical 

benefits to work accident victims, or income benefits to their 

dependents, regardless of fault; 

2. Provide a single remedy and reduce court delays, costs, and 

workloads arising out of personal injury litigation; 

3. Relieve public and private charities of financial drains 

incident to uncompensated industrial accidents; 

4. Eliminate payment of fees to lawyer and witnesses, as well as 

time-consuming trials and appeals; 

5. Encourage maximum employer interest in safety and 

rehabilitation through an appropriate experience-rating 

mechanism; and 

6. Promote frank study of causes of accidents (rather than 

concealment of fault) reducing preventable · accidents and 

human suffering (Analysis of Workers Compensation Laws, 

1988). 

During the 1930's the emphasis in occupational medicine began to 

shift from trauma to toxicology. The United States Public Health 

Service intensified its activities in the occupational health field. 

Important progress in preventive medicine was made through the 
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study of industrial hygiene. During the intensive industrial effort 

connected with World War II, the application of principles of industrial 

hygiene resulted in an incredibly fine record of occupational health. 

In 1936 through the Walsh-Healy Act, the federal government 

assumed authority for setting health and safety standards but 

applicability was limited to those establishments performing work 

under government contracts. 

The most significant piece of federal legislation relating to 

occupational health is the Occupational Safety and Health Act (OSHA) 

of 1970. In this law "Congress declares it to be its purpose and policy 

to assure as far as possible every working man and woman in the 

nation safe and healthful working conditions" and "to set mandatory 

occupational health and safety standards" (Goldwater, 1987, p. 527). 

The law provided for the establishment of the National Institute for 

Occupational Safety and Health (OSHA) to advise on the setting of 

standards. 

In 1972 an evaluation by the National Commission on State 

Workmen's Compensation Laws concluded that state laws were not 

living up to their potential, and the Commission made 84 

recommendations for the improvement of the system. Nineteen of 

these were labeled "essential." 

In January 1976, the policy group of the Inter-Agency Workers' 

Compensation Task Force, with members from several U.S. government 

departments and agencies, reported its findings on the need for reform 
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of state workers' compensation programs. Essentially, the Task Force 

found that existing programs must be reformed to bring about more 

effective management at the state level, with the federal government 

monitoring progress, and providing technical assistance. The group felt 

that, without a reordering of priorities and a new mode of operation, 

workers' compensation would become more expensive, less equitable, 

and less effective. The National Commission and the Task Force both 

rejected proposals to replace the various state programs with one 

federal program. Nevertheless, legislation has been introduced in the 

United States Congress for the past several years to give the federal 

government a direct role in the state systems by setting federally 

mandated "minimum standards." There has never been sufficient 

support for these bills to move beyond the committee level (Analysis of 

Workers Compensation Laws, 1988). 

In the decade 1971 - 1981, about four million new chemicals 

appeared. A second law of major importance is the Toxic Substance 

Controls Act of 1976, which applies in greater detail than the OSHA 

law to "chemical substances that may present an unreasonable risk of 

injury to health or the environment" and places major responsibilities 

on "those who process such chemical substances and mixtures . 

(Goldwater, 1987, p. 527). 

II 

So-called Right to Know laws, both federal and local, came into 

prominence in the 1980's. There has been general agreement that 

workers should be informed of the nature of materials with which they 
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work and of possible harmful effects. 

The American Academy of Occupational Medicine was organized in 

1946 and it has played an important role in raising professional 

standards. 

Modern occupational medicine embraces many other interests in 

addition to treating injuries: problems of chronic illness and the aging 

work force, ergonomics, biomechanics, vocational rehabilitation, mental 

health and human relations. 

History of a Private Corporate Health Service 

In the mid 1970's this private corporate health service was 

conceived after a midwestern university hosted a series of annual 

conferences called "Bottom Line Conferences." These brain storming 

sessions with local business leaders identified corporate concern over 

rising health care costs. They named more health education and 

prevention programs as a potential method for curbing such costs. 

The University Medical Center formed a Department of Health 

Promotion and began developing "Wellness" programs for business and 

industry. During the late 70's many of these wellness programs, along 

with delivery methodology, were sold to other hospitals throughout the 

country. Business and industry was slow to follow because no 

demographic or hard data substantiated that preventative health would 

increase employee productivity or lower health care costs 

(Grandbouche, 1988). 

In the early 1980's the Department of Health Promotions was 
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renamed, and in 1983 this Corporate Health Service was identified as a 

division and began actively pursuing its present service mission of 

providing occupationally related health services to client companies. 

The original mission of promoting corporate wellness was incorporated 

into the broader base of occupational health care and the program of 

national expansion of the health promotion product line was disbanded. 

The change of emphasis has proven to be very successful with this 

corporate health service emerging as the leading provider of these 

services. 

These corporate health services consist of the following programs: 

I. OCCUPATIONAL AND ENVIRONMENTAL HEALTH SERVICES 

This corporate health service provides occupational health care to 

1,300 client companies representing 170,000 employees in the 

metropolitan area. These services include: urgent care for the injured 

worker, pre-employment, return-to-work and annual physical exams, as 

well as monitoring for work place hazards and toxic exposure. Last 

year this company had more than 50,000 visits and referred over 5,500 

patients into the Medical Center's ancillary services. Over the past 

four years the occupational health component of the corporate health 

service has grown in revenues from $291,000 to $5.5 million in 

revenues for 1988 - 1989. 

There are four Corporate Health Centers located in the 

metropolitan area and a fifth Center just opened in January, 1990. 

This company presently employees 13 physicians, one part-time 
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and 12 full-time (Grandbouche, 1988). 

II. EMPLOYEE ASSISTANCE SERVICES 

The Employee Assistance Program provides counseling services to 

the employees and family members of client companies. These 

services include assistance for chemical dependency, marital and legal 

problems, or personal problems of any nature. Approximately 20,000 

employees in 25 different companies along with their family members 

utilize this service. 

III. ON SITE MEDICAL SERVICES 

The corporate health services on site medical program offers 

occupational health services to client companies that complement and 

augment the occupational health clinics including: on site physical 

examinations, medical screenings, nursing, physicians, and physical 

therapy services, as well as health promotion activities. The major 

strength of the on site medical program is that it provides needed or 

desired medical services conveniently on site at companies, thus saving 

time and money for many companies (Grandbouche, 1988). 

IV. EVALUATION AND REHABILITATION SERVICES 

The Center for Evaluation and Rehabilitation was established in 

March of 1987 as a referral center for patients who have been treated 

initially in one of the company's five Corporate Health Centers. 

Patients who have shown less than satisfactory improvement with a 

reasonable course of medical treatment or physical therapy, or patients 

who have become deconditioned for strenuous work due to having been 
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off the job for several weeks are referred to the Center for Evaluation 

and Rehabilitation for a program of work hardening therapy. In work 

hardening therapy, patients are seen daily for a half to a full day of 

intensive exercise and simulated job tasks in a work environment. The 

program is structured after the client's work day with an individualized 

treatment program and scheduled work breaks. 

The services of the Center for Evaluation and Rehabilitation assist 

companies with a final disposition of cases. 

This full range of service from prevention through disposition 

makes this company unique (Grandbouche, 1988). 

V. HEALTH PROMOTION, SCREENING, AND EDUCATION 

SERVICES 

These services are delivered either from Corporate Health Centers 

or at corporate locations. They include such things as stress 

management, smoking cessation, exercise, weight control, health 

screenings and educational sessions. It is anticipated that as the 

business base broadens and as ONSITE becomes more active, health 

promotion services will increase. Nurses and physicians inside the 

corporation identify areas where education and prevention are 

necessary. 

The company is still relatively new to occupational health and 

continues to gain understanding of the corporate market. Future plans 

include exploration of "prepaid workers compensation treatment," 

expanding regionally or nationally, systematizing all employee related 
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health care and providing management programs for employers who 

lack expertise in making wise health care choices. 

The company is emphasizing relationships with major St. Louis 

employers and working to position themselves as the only group able 

to provide all health services for employees as it relates to the work 

place. To this end they will be expanding their role to corporations as 

experts in toxicology and managers of work place hazards, as well as all 

other aspects of occupational health. The company now operates a 

regional center for toxicology (Grandbouche, 1988). 

Computers in Occupational Health 

Computers have offered the potential for streamlining several 

important organizational and record keeping activities in occupational 

health for some time. Fulfillment of that potential has awaited the 

development of systems of sufficient capacity, flexibility, operability and 

reliability at a cost low enough to realistically replace traditional paper 

systems. 

In occupational health the first generation of computers used in 

the late 1960's and early 1970's were mainframe hardware of high 

capital cost. Typically such a system required the services of several 

highly trained staff to operate efficiently (Slovak, 1987). 

Now 15 to 20 years later, the same power combined with much 

superior usability is available at a hundredth of the cost in small 

computers. These tools have developed when there is unprecedented 

general public interest in occupational health issues. Legislative 



pressure to improve record keeping and analysis is an inevitable 

consequence. 
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There are three options in regard to computer systems in 

occupational health: to ignore computerization, to buy "off the shelf' 

meaning to buy a standard software system, or to develop your own 

system. There is no point, however, in buying computer equipment 

until clear objectives in data capture and analysis have been developed 

(Slovak, 1987). 

When buying a system or trying to develop one it is essential to 

have well developed ideas of what is to be achieved. Depending on the 

conclusion drawn from the analysis, the choice must be made to go to 

the market place for an occupational health package or to purchase a 

system to grow with the business. 

Off the shelf systems are fine if the match between the business's 

requirements and the system that is chosen are close. Some degree of 

individual tailoring, however, is usually necessary. This is costly and 

may be unsatisfactory. Further, once a particular system has been 

bought the business is locked into the developments that the supplier 

chooses to put into it. Timing and, to some extent, cost are out of the 

company's control. On the positive side, there are enormous 

advantages. A good system will have struggled with and overcome 

many of the problems which the company would otherwise have to 

work through. 

Occupational health programs that seek to lease or purchase 



software systems from third parties should be aware of two major 

problems: 

1. There are no accepted standards for occupational health 

software. 

2. Most occupational health software companies fail for three 

reasons: 

a. The occupational health software market is very small 

and as a result does not command the attention of the 

large software providers. 

b. Occupational health software companies are poorly 

capitalized. 

c. Occupational health software is often underpriced. 

(Newkirk, 1989). 

Computers are recognized as a powerful tool of communication. 

The occupational health program may utilize the computer to record 

illness and injury data, to record numbers and types of employee 

health visits and to monitor budgetary expenditures. 
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The alternative approach of "growing it yourself' is based on the 

relatively recent availability of general data handling systems on small 

computers that are big enough and flexible enough to handle the 

demands of an occupational health records system. Here an add-on 

approach may be developed with data handling packages being put 

together subject by subject like building blocks. This approach, known 

as end user computing, is slower, more time consuming, and a little 
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cheaper. The advantages lie in the control of development and growth, 

the precise tailoring to in-house requirements, and existing systems, 

and the more thorough knowledge of computing that users acquire. 

Also such systems are within the capacity of the non-computer user to 

develop if such a user has regular and easy access to advice from an 

expert systems manager or programmer. 

There are four major functions of a computer system: 

1. Word processing. 

2. Information management. Large amounts of data are 

collected and recorded related to preplacement and periodic 

health status, past medical history, exposure data, treatment 

of illness and injury episodes, lifestyle factors and workers' 

compensation claims. The computer can assist in analyzing 

accumulated information in order to identify trends in health 

patterns and morbidity, clusters of disease and changes in 

health behaviors. 

3. Protocol development. Protocols are used widely in the 

management of employee health. Models for health 

assessment, treatment of illness and injury and the follow-up 

of employee health problems can be developed and refined. 

4. Speed and quality product. Computers can handle and 

process data both quantitatively and qualitatively faster than 

individuals could ever achieve (Rogers, 1987). 

Following are examples of data management systems and computer 



applications in the occupational health setting: 

Illness and injury data files 

Employee health records 

Health history 

Examination and laboratory results 

Frequency of health unit visits 

Follow-up examinations 

Protocols for practice 

Inventory of nursing diagnosis 

Health risk appraisals 

Lifestyle 

Nutrition 

Stress 

Exercise 

Budget and financial management 

Analysis of data 

Morbidity patterns 

Illness/injury trends and patterns 

Predictors of health behavior patterns and practices 

Evaluation of nursing interventions 

Material safety data sheets 

Educational modules 

Workers' compensation claims (Rogers, 1987) 

17 
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The function options available in occupational health computer 

systems may be bewildering. Most reviews discuss a basic format 

addressing "people, places and things." A more fundamental set of 

basics are such ordinary things as accurate personal identifier data 

(name, age and address), sickness absence recording, accident recording, 

inoculations and so on. Whereas such data collection may be taken for 

granted in the most advanced organizations, most smaller organizations 

will fall short to a greater or lesser degree (Slovak, 1987). 

The prerequisites for a properly organized system are adequate, 

accurate personnel identification data. Computerization, at least when 

analysis is contemplated, lends itself more easily to recording some 

data than others. 

Computer systems are helpful in solving a variety of occupational 

health program problems, such as injured worker tracking, 

preplacement screening, biological monitoring, communications, and 

clinic administration. 

The greatest contribution of computer systems to occupational 

health program development and worker health care has been in the 

area of injured worker tracking. Worker tracking reduces the time a 

worker is off the job by speeding referrals, improving communications, 

and preventing the workers from "falling through the cracks" of the 

workers' compensation system (Newkirk, 1989). 

Computerized worker tracking systems also offer the ability to 

develop statistics of injury incidences, evaluate injury trends and assess 
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the effectiveness of the occupational health program. The worker 

tracking reports are often effective communication and marketing tools. 

Computers can automate the testing process, diminishing the need 

for highly qualified and expensive personnel to perform routine, 

repetitive tasks. This automation occurs at three levels: data 

gathering, data interpretation and data storage (Newkirk, 1989). 

The maximal benefit of computerized records is obtained if they 

can be used for periods up to greater than the span of adult human 

life. Yet industries change shape, take over, are taken over, merge, 

and alter direction generationally. The duration of industrial 

generations is much shorter in years than the span of human life. 

At present, the two major computer communication applications for 

occupational health programs are retrieving information from scientific 

data bases and sending information to employers and insurance 

companies. The prospect of immediate transfer of medical information 

from the occupational health clinic to the industry and to the 

insurance company holds great promise. 

Another advantage is that direct transmission can tie the industry 

closely to the health care provider, providing a significant marketing 

advantage. Similar advantages exist for transmitting information to the 

insurance company (Mount, 1983). 

Computer systems offer advantages in the administration of 

medical clinics. These advantages fall into two categories: clinic 

management and financial management. Systems with report-writing 
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capability allow clinic administrators to customize their financial 

management reports. 

Computers are also helpful from an administrative perspective in 

determining which workers require which tests at specific times. 

Computer systems can be helpful in multi-facility occupational 

health networks. In these networks it is often important to provide 

similar services to industry. A large employer, for example, may want 

to have similar preplacement screenings performed at several locations. 

Finding commercially developed software for these purposes may prove 

difficult. 

Problems that frequently occur when applying computer systems to 

occupational health problems can usually be avoided by following these 

five rules: 

1. Avoid computer jargon whenever possible. Effective 

communication is essential to occupational health program 

development. Computer jargon intimidates non-computer 

people. 

2. Don't computerize any task that doesn't need to be 

computerized. 

3. If an important task is computerized, make sure there is a 

back-up system. 

4. Software is more important than hardware. Good 

occupational health software is scarce; the machines to run 

the software are plentiful. 



5. Don't computerize meaningless or redundant information 

(Newkirk, 1989). 
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Computer systems can significantly assist in the development of 

occupational health programs. However, many times computer systems 

don't work out. There are several reasons for this: 

1. The cost and time involved in developing a comprehensive 

occupational health computer system is frequently 

underestimated. 

2. The importance of computer training and support for the 

clinic staff is underestimated. 

3. Occupational health programs fail to recognize the long-term 

effects of committing to an occupational health computer 

system (Newkirk, 1989). 

Occupational health programs successful in developing computer 

systems recognize that the systems take time and money to develop, 

require significant commitments to staff training, and need long-term 

technical support and development. 

The Development of a Management Information System 

In the fall of 1987 the corporate health service had outgrown its 

present billing system and in order to continue to grow and be 

competitive a new management information system should be put into 

place. The company was looking for a vendor who could meet the 

needs of a multiple-site operation, who had experience in providing 

computer systems for occupational medicine practices, who could meet 
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the reporting and information needs that the present system could not 

provide and who had the capability of providing additional software and 

support as the company grew. 

Multiple vendors were interviewed and existing systems were 

visited. In the spring of 1988 a software systems company out of 

Pittsburgh, Pennsylvania was chosen as the vendor to provide the new 

system. 

This company was established in 1982 and while they did not have 

experience in providing software for occupational medicine systems, 

they did have experience with multi-site operations and it was felt that 

they had the expertise to provide the software and support that was 

needed. 

Numerous meetings were held between the spring and fall of 1988 

to discuss the various components of the system. The parameters of 

the billing, accounts receivables, accounts payable, daily, weekly and 

monthly reports, client demographics, and case management portions of 

the system needed to be decided upon. All of the forms that were 

being used in the corporate health centers were redesigned and some 

of them were computerized to make the operation of the centers more 

efficient. 

In October of 1988 the new management information system 

became operational. The basis of this system is the Pick Operating 

System. The Pick System includes a database query and reporting 

facility "ACCESS." This software tool can be used by non-technical 



23 

personnel to make simple inquiries but it also is capable of formulating 

complex reports very quickly. (Northern Health Systems, 1989). See 

Appendix A for an example of an ACCESS report. 

The software company chose the Pick System because it was 

designed to be used in health care businesses that typically need 

database oriented operating systems. Pick works well in multi-user 

situations where the main application is storing, retrieving, and 

reporting data. 

The corporate health services' computer system is divided into six 

main parts: 

A. Data Entry Menu 

B. Patient Inquiry Menu 

C. Management Menu 

D. End of Periods Menu 

E. Table Maintenance Menu 

F. Patient Case Management (Northern Health Systems, 1989) 

The data entry menu consists of patient registration, change 

patient information, transaction entry, patient account management, 

and batch payment entry. Figures 1 and 2 give examples of these 

screens. 
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Figure 1 

PATIENT REGISTRATION SCREEN #1 

Guarantor: Injury#: Visit#: 1. Date of Service: 
2. Comment : 
------------------------------------- P A T I E N T --------------------------------------
3. Name l,f 7. State Zip: 
4. Address : 8. Phone (H) : ( ) 
5. Address : 9. Phone (W) : ( ) 
6. City 10. Soc Sec# 
11. DOBirth : Age: Sex: Marital: 
------------------------------------ E M P L O Y E R ----------------------------------
12. Account No : 16. City 
13. Name 17. State Zip: 
14. Address : 18. Phone : ( ) 
15. Address : 
19. Carrier : 
20. Department : 
21. Occupation : 
---------------------------------------- I N J U R Y ---------------------------------------
22. D.0.1. : 
23. Description: 

0-Save ;-Exit #-Del "-Mail ?-Help 



Patient #: 

Client No. 
Client Name : 
Patient Name: 
Financial Clss: 

Figure 2 

TRANSACTION ENTRY SCREEN 

Injury#: Visit#: 

Injury Date 
Injury Bal 
Visit Date 
Visit Bal 

Center No.: 
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Seq I Date V /S · Doc Description Sit Doc Ut Amt 

0-Save ;-Exit #-Del "-Mail ?-Help 

The patient inquiry menu consists of patient inquiry by account 

number, patient's last name and phonetic patient's last name. 

This inquiry gives a quick summary or full detail of all the 

information that is listed under a particular account. 

The ultra management menu consists of patient accounts reports, 

statistical graphs and special form reports. The management menu 

can provide credit balance reports, 60 and 90 day accounts receivables 

reports, itemized statements and client invoices. 

The end of periods menu consists of end of pay processing, 

employer invoicing, end of month processing and account purge 

routine. These are processes such as back up, updating the statistical 



master file, creating end of day control reports, produces invoices, 

performs end of month processing and account purge. 

The table maintenance menu consists of facility codes, 

vendor/ center codes, doctor codes, service category codes, transaction 

codes, exception fee schedules, insurance company codes, referral 

source/to codes, financial class codes, insurance rejection codes, 

diagnosis codes, city cross-reference codes, statement message codes, 

client maintenance, and security codes. 
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The table maintenance section is the "key" to the system. All of 

the information that runs the system is in this section. Figures 3, 4 

and 5 give examples of these screens. 

The final menu is the patient case management menu. This menu 

consists of case entry and review, transcription entry, surgeon's report 

printing and transcription printing. 

This menu is the basis for the clinical side of the system. All 

information specific to a patient's clinical record are entered in this 

section. It includes information about the: 

1. Patient 

2. Accident 

3. Injury 

4. Diagnosis 

5. Treatment and Prognosis 

6. Interim Treatment 

7. Disability 
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8. Final Report 

These screens are presented in Figures 6 and 7. 
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Figure 3 

CLIENT DEMOGRAPHICS SCREEN#l 

1. Name 14. Ref/P.O.# 
2. Address 15. Comp Carr. 
3. Address 16. S.I.C. Code 
4. City 
5. State 
6. Zip 
7. Phone : 
8. Contact 1: 
9. Title : 
10. Contact 2: 
11. Title ------- Number of Employees -------
12. Exec 23. Labor : 
13. Title 24. Management : 

25. Clinic : 
Instructions: 

26. Lt Duty : 27. Specify: 
28. #Shifts : 
29. Union? : 30. Specify: 
------------------------------------- P R O G R A M S ---------------------------------
31. Urgent Care : 34. Pre-Emp.(Specialized): 
32. Pre-Emp.(Standard): 35. D.O.T.'s 
33. EAP /HP : 36. On Site 
37. Eval. & Rehab : 
38. Other (specify) : 
---------------------------------------- B I L L I N G ------------------------------------
39. Send Bills To : 
40. Send S.R.'s To : 
41. Comments 

------------------------------------ C O N T R A C T -----------------------------------
42. Effective Date : 43. Expiration Date 
44. Written/Verbal : 
45. Contract Value : 
46. Custom Services: 



Account No. 

1. Name 
2. Address 
3. Address 
4. City 
5. State 
6. Zip 
7. Phone 
8. Contact 
9. Title 
10. Exec 
12. Effect 
13. Expire 
14. Policy# 

0-Save 

Figure 4 

CLIENT WORKMENS COMPENSATION 
CARRIER MAINTENANCE 

Carrier Code: 

;-Exit #-Del "-Mail ?-Help 
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Figure 5 

CONTRACTED SERVICES PROFILE DEFINITION 

Account No 
Name 

1. Description 
2. Contr.Amt. 

V/S Procedure 

A. 
B. 
C. 
D. 
E. 
F. 

0-Save ;-Exit 

Profile Id: 

Description MIO Amount 

Total: 

#-Del /\-Mail ?-Help 
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Figure 6 

PATIENT CASE MANAGEMENT SCREEN #1 

Patient #: Injury #: 

Name: 
Empl : 
0cc : 

D-O-B: 
D-O-1 : 
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---------------------------------- T R E A T M E N T -----------------------------------
1. Date of 1st Treatment : 
2. Who Engaged Service : 
3. 
4. 
5. 
6. 
8. 
9. 
10. 
11. 
13. 
14. 
16. 
18. 

X/Rays Taken 
X/Rays Taken By 
X/Ray Diagnosis 

Treated by Other 
Who? : 
Patient Hospitalized? 
Admission Date 
Further Treatment? 

7. 

12. 

15. 
17. 
19. 

Date Taken 

Date 

Hospital Code : 
Discharge Date: 
For How Long?: 

PATIENT CASE MANAGEMENT SCREEN #2 

Patient #: Injury #: 

Name : D-O-B: 
Empl : D-O-1 : 
0cc 
---------------------------------------- I N J U R Y -----------------------------------------
Will Injury Result In: 

17. Permanent Defect 
18. If YES What? 
19. Exposed Body Pts : 
----------------------------------- D I A G N O S I S --------------------------------------
20. ICD9 (1) 
21. (2) 
22. (3) 
3-part code: 22. ( ) 23. ( ) 24. ( ) 

0-Save ;-Exit #-Del /\ -Mail ?-Help 
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Figure 7 

PATIENT CASE MANAGEMENT SCREEN #3 

Patient#: Injury#: Visit#: 

Name : D-O-B: 
Empl : D-O-I : 
0cc : 
---------------------------------- D I S A B I L I T Y ------------------------------------
1. Patient was: ( ) will be: ( ) able to return to work on: 
2. Did employee die: 3. Date: 
------------------------------ F I N A L R E P O R T --------------------------------
4. Case Closed 
5. Perm Injury 
6. Perm Desc 
7. 
8. 
9. 
10. X/Rays 11. Date Taken: 
12. Final Dx : 

0-Save ;-Exit #-Del "-Mail ?-Help 
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The software company provided initial training on the new system 

for all clinic and administrative personnel. Ongoing training is 

provided by the corporate health services personnel. A computer 

training manual has been developed for use by employees at the 

corporate health centers to use as a reference guide on a day to day 

basis. This manual was developed because the majority of the 

employees did not have any experience working on a computer system 

and the company felt that a written manual was essential in order for 

the employees to familiarize themselves with the computer system. 

This manual is updated as the system grows and changes. Appendix B 

contains the computer manual. 

Over the past year modifications and additions have been made to 

the company's management information system. The company's 

growth in the 1988 - 1989 fiscal year was explosive and continues to be 

so. The need for new and additional software has been constant. 
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CHAPTER III 

Evaluation of the Management Information System 

In October 1989, a questionnaire was mailed to 1,200 of the 

occupational health company's clients and insurance carriers requesting 

feedback on the new billing system which is a major component of the 

management information system. The questionnaire requested 

feedback on the format of the invoices, the billing cycle and whether 

or not the monthly summary statements were helpful. The 

questionnaire also asked for information regarding the surgeon's 

reports, which are mailed with the invoices. 

The responses indicate that the clients believe that the invoices 

are easy to understand, they prefer to receive the invoices on a 

monthly basis and they think that, in general, the monthly summary 

statements are helpful. 

Comments regarding the invoices and surgeon's reports ranged 

from invoices are adequate to 100% better, to we don't receive 

surgeon's reports, to surgeon's reports are excellent. 

The questionnaire and the responses are contained in Appendix C. 

Two hundred thirty-five clients responded, which was a 19.5% return. 

Although the majority of the clients are pleased with the new 

system, several modifications and changes will be instituted in March, 

1990, in order to better serve the company's clients. 



APPENDIX A 

Access Report 
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Page 1 

INJURY .... D-O-I... INJURY DESCRIPTION .................. TOTAL .... . 

331497*1 
323288*1 
344812*1 
344812*2 
344812*3 
337015*1 

333930*1 
338120*1 

344193*1 
339748*1 

349490*1 
341800*1 

349391*1 

12/06/89 Injury to Right Hand 
10/20/89 Neck & Back 
01/17 /90 Groin from Lifting 
01/17 /90 Inj to Groin Area 
01/18/90 Groin Area Re Enter DePaul ER 
12/28/89 Rt Hand Popcorn Oil Splashed 

On Back of Hand 
12/14/89 Injury to Right Foot 
12/30/89 Lt Thumb Closed a Safe Door 

on it 
12/10/89 Poss Glass in Eye 
01/04/90 Back Lifting Bucket of Ice 

CHARGES 

353.62 
875.95 
252.13 

0.00 
933.89 

45.82 
117.50 

108.60 
240.24 

Slipped on a Piece of Ice 92.50 
01/23/90 Lt Shoulder Hit by Freezer Door 670.30 
01/10/90 Catching Airplane Strain in 

Groin Area 
01/25/90 Rt Index Finger 

80.10 
297.01 

13 item(s) listed. 
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APPENDIX B 

Computer Instruction Manual 
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COMPUTER INSTRUCTION MANUAL 



COPYRIGHT @ 1989 BY HEAL THLINE CORPORATE 
HEAL TH SERVICES, A SERVICE OF ST. LOUIS 

UNIVERSITY MEDICAL CENTER. 
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HOW TO LOG ON TO THE NHS SYSTEM 

(The instructions apply to Centers II, III, IV, V, Eval. & Rehab., and 

Chrysler Plants I and II.) 

1) Turn on the modem, printer, and terminal. Make sure to turn on 

the terminal last. 

2) After turning on the monitor, the terminal will perform a self-test. 

Wait until a message saying that the terminal is okay is on the 

screen. 

3) Press the [Return] key. The screen will be cleared. 

4) Type "ATZ" and press the [Return] key. This command resets the 

modem. Therefore, the modem must be on. If the modem starts 

making noise, turn it off and turn it back on again. Then, repeat 

the step. You should see the message "OK" on the screen when 

the modem is reset. 

5) Type "AT&E2" and press the [Return] key. This command will tell 

the modem to connect in "Reliable Mode." Make sure to type the 

command correctly. If you make a mistake, start from step 4 

again to reset the modem. The modem will perform an error 

checking routine when it encounters a problem. Therefore, if the 

phone line is noisy, you might find that the computer is slower 

than usual. The error checking routine should prevent random 

characters from appearing on the screen. 

6) Type "ATNO" and press the [Return] key to start dialing the 

stored telephone number. You should be able to hear the modem 



42 

dial the telephone number. 

7) If the modem connects to the computer successfully, the terminal 

screen will be cleared and you should see the "Logon please" 

message on the screen. At this point, type "HL" and press the 

[Return] key to log on the system. Sometimes, the "Logon please" 

message will be flashed on the screen twice or three times and the 

cursor will stay under the "Logon please" message. If this 

happens, do not start typing right away. Wait about 10 seconds 

and type "HL" and press the [Return] key. Sometimes, the screen 

will be cleared, but there is nothing displayed on the screen. If 

this is the case, wait about 10 seconds and type "HL" and press the 

[Return] key. 

8) If you are unable to type (nothing is displayed on the screen after 

pressing a key on the keyboard), press the Ctrl key down and 

while holding the Ctrl key down, press the "Q" key twice. Then, 

type "HL". If the terminal displays nothing, press the Ctrl-Q again 

and type "HL". 

9) At this point, if you are unable to log on, call Data Processing. 

Any operator on duty should be able to help you. If your terminal 

is beeping, please wait at least 10 minutes before calling Data 

Processing. If the terminal beeps longer than 10 minutes, there 

may be a problem in the system. 

Whenever you see "*" or "!" on your screen, you should press the 

[Return] key. If the "*" or "!" comes back, you should type "OFF" and 





our needs in one place. 

- We haven't had to use your service, so I cannot answer the 

questions above. 
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- When a customer calls in to give a change of address/name, 

etc., you should make sure it is done immediately. It took our 

company one year to get insurance changed. 

- 100% better than last system. 

- Would like bills itemized like a regular invoice. 

- I am pleased with the accuracy and efficiency of your billing 

process. 

- Billing schedule and contents are adequate. Accuracy has 

improved in the past three months. 

- Our volume is not large enough to receive weekly invoices. 

- Too much repeating the same charges; hard to determine what 

you have paid and what is due. 

- You should have a completely different invoice number for each 

visit. The patient numbers, with a different number after them, 

are very confusing. It is really hard to tell if you've paid an 

invoice or not. 

- We have not received a monthly summary nor surgeon's reports, 

however, these would be helpful. Ensure invoices are correctly 

billed. 

- Many times the invoice reaches us weeks after they were dated. 

We would really appreciate having them more quickly. 
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- Sometimes assume that all patients have work related problems 

when in fact it could be personal. Sympathetic to employee 

without checking with employer. 
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