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Preface

A conference entitled “Computer Applications in Mental Health – 1991 Update” was held in Indianapolis, Indiana on 04–1991. The chapters in this book are all revisions of papers presented at that conference. The range of topics discussed included the large mental health package used within the Veteran’s Administration Hospital system (costing millions) at one end of the spectrum and a variety of micro-computer applications (often funded by individuals) at the other end of the spectrum.

The field of mental health computing has moved past some early phases characterized by much optimism and large sums of Federal or State funding on to the current phases where different approaches predominate. Many current applications are implemented on low-cost micro-computers with software development funded at a very low level or through individual sweat and determination. The early optimism has been replaced by a more concrete, pragmatic need to focus on a very small area of computer application with the need to show validity and effectiveness in a defined topic.

A very welcome and promising spin-off of this new “small is beautiful” approach is the ability to share the software developed at little or no cost. Several of the packages discussed are available on computerized Bulletin Board Systems (BBS’s) at no cost beyond that of a long distance phone call (see Chapter 2). Much information in the scientific community is freely shared with other professionals and other investigators. This philosophy is shared by many authors in this book.

The specific topics discussed include a very technical computerized analysis of speech patterns, a screening battery for community mental health centers, evaluation of suitable reinforcers for patients, as well as devices to speed up the processing of paper work within a large state hospital. Several aspects of patient education are also discussed. These topics will be of interest to a broad segment of mental health professionals and will hopefully stimulate further development and sharing of computer software.

Marvin J. Miller, MD
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SUMMARY.

Clinicians and researchers alike have been foretelling the arrival of the use of computers in mental health since the mid 1960’s. Many of the applications that have been developed since that time were implemented at single sites or were developed in a research environment. Relatively few applications were implemented and used in the day-to-day care of patients at multiple facilities. The mental health software currently being used by the largest number of clinicians at multiple facilities is the software developed in the Department of Veterans Affairs. This paper will review the lessons learned from the development and use of the software in VA settings. Both barriers and facilitating factors for implementation and adoption of mental health software will be identified as part of this review.



Introduction

Clinicians and researchers alike have been foretelling the arrival of the use of computers in mental health since the mid 1960’s (American Psychiatric Association, 1969). Unfortunately, although we first thought that the applications would be “just around the corner,” it has been a far more enterprising and tedious process to develop clinical applications than was first thought. There have been several excellent reviews of applications in mental health including some analyses of the problems associated with implementing these systems (Greist & Klein, 1981; Hedlund et al., 1981; Lieff, 1987; Schwartz, 1984; Sidowski, Johnson, & Williams, 1980).

Many of the applications reported in these reviews were implemented at single sites or were developed in a research environment. Relatively few computer applications were used in the day-to-day care of patients at multiple facilities (Glueck, 1974; Hedlund et al., 1981; Laska, 1976). All of the early, facility-based mental health computer systems have ceased to be used. Many of the systems involved either batch mode or clerical entry of data that provided feedback to the clinicians through paper documents generated by the system. Although they were state of the art at the time, they did not evolve into on-going systems.

The mental health software currently being used by the largest number of clinicians at multiple facilities is the software developed in the Department of Veterans Affairs (VA). This paper will discuss lessons learned from the development and use of this public domain software in VA settings. The experience in the VA complements and extends observations made earlier on the use of software by clinicians both in mental health and other disciplines (Hedlund et al., 1981). Both barriers to and facilitating factors for implementation and adoption of mental health software will be identified as part of this review.


History of the Va Software

The VA Administration began implementing a large hospital information system in 1978. The system is now used in 167 VA medical facilities nationwide. The software has also been adapted for use in the Indian Health Service and in the Department of Defense Medical Facilities. The VA system, referred to as the Decentralized Hospital Computer Program (DHCP), is written in MUMPS language, can be run on almost any hardware platform, and is flexible enough to be used in a wide variety of clinical settings. The VA-wide dissemination of this system was facilitated by a Congressional mandate in 1982. The initial applications of Medical Administration, Laboratory and Pharmacy were installed in all facilities in 1985. Periodic upgrades in hardware at each facility have allowed an increasing number of applications to be supported at each site. The list of software packages currently available in DHCP is extensive (Table 1).

Table 1 VA DHCP Software Clinical Management	

	
Clinical Record


	Health Summary

	Order Entry/Results Reporting



	Dentistry

	Dietetics

	Immunology Case Registry

	
Laboratory


	Anatomic Pathology

	Blood Bank



	Medicine

	Mental Health

	Nursing

	

	
Pharmacy


	Automatic Replenishment

	Inpatient Medications

	National Drug File

	Outpatient Pharmacy



	
Quality Assurance


	External Review

	Incident Reporting

	Occurrence Screen

	Utilization Review



	Radiology

	Social Work

	Surgery



	Administrative Management

	

	Decentralized Medical/Management System

	Diagnostic Related Grouper

	Engineering

	Fee Basis

	
Integrated Funds Control/Accounting and Procurement


	Accounts Receivable

	General Inventory

	Personal Funds of Patients



	Interim Management Support

	Library

	

	
Medical Administration


	Admission/Transfer/Discharge

	Automated Medical

	Discretionary Workload

	Hospital Inquiry

	Scheduling



	Medical Care Cost/Recovery

	
Personnel and Accounting


	Integrated Data

	Personnel & Fiscal/Transactions

	Time and Attendance



	Record Tracking



	System/Database Management

	

	
Kernel


	Mailman

	VA Fileman



	

	Letterman

	VA Classman

	VA Generic Code Sheet



	For further information about software, contact the Hines Information Systems Center, Department of Veteran’s Affairs, Bldg. 37, Hines, IL 60141. (708) 216–2197.


The VA’s Mental Health System (MHS) was adapted from software first developed at Salt Lake City VA in the early 1970’s (Johnson & Williams, 1975). The original software was subsequently modified and expanded at the Bay Pines and Dallas VA Medical Centers. In 1983, a group comprised of mental health clinicians, administrators, and computer specialists reviewed the existing software and identified changes necessary to generalize it for use throughout the VA. The software became available for nationwide use in 1985. However, until recently, most VA facilities either did not install the mental health software at all or did so on a restricted basis due to limitations in hardware availability.

The MHS continued to be improved under the direction of the VA’s Mental Health Special Interest Users Group, and a subsequent version (4.0) was released in 1990. This second release included a number of enhancements. The diagnostic scheme was updated from DSM-III to DSM-III-R, progress notes were improved by adding the ability to electronically sign the notes and print them for inclusion in the medical record, and a set of Inpatient Features applications was added. The latter provides the ability to assign patients to clinical teams and then to enter and retrieve information regarding all of the patients on that team. This facilitates the delivery of care to inpatients at sites where inpatient clinicians are organized into interdisciplinary mental health teams.

The MHS is in the forefront of software designed for use by front-line clinicians in the VA. It preceded applications designed for Internal Medicine and Surgery, which have only recently been developed and released. With the arrival of new hardware, all VA facilities having a mental health program have implemented the MHS. The software is used by a wide variety of VA staff, including psychiatrists, psychologists, nurses, nursing assistants, social workers, physician assistants, residents, students, psych techs, administrators, clerks, and occupational and physical therapists. In addition to having access to the mental health software, these users have had the ability to retrieve laboratory, pharmacy, and radiology data through DHCP on patients they have been treating. Security is controlled in a better manner than the paper record, and the ability to access information is provided on a “need to know” basis. Experience at different hospitals has shown that there is a wide variation from site to site in the degree to which this system is used by clinicians and in the selection of applications that those clinicians use. The remainder of this paper focuses on the reasons for this variation.


Defining a Successful Application

The VA system differs from that of the private sector in that there is little financial pressure on individuals to use this system in order to get reimbursed. Use is generally driven by the utility of the software for the clinician and the commitment of the clinical administrators to encourage use of the system. There is little authority to coerce clinicians to use the software. VA clinicians have a great deal of individual discretion regarding whether or not they will use DHCP.

In order to identify computer applications that have been successfully implemented in the VA, one must define what constitutes being “successful.” A successful application is one that is used voluntarily by many clinicians at numerous different sites. It is especially important that the applications be accepted and used routinely by clinicians at medical facilities beyond the initial development or test sites, since the presence of “champions” at these sites may disproportionately influence the use of the software.

This approach to defining success relies on clinicians to determine, by their behavior, what computer applications are most useful to them and seeks to identify those applications that can succeed in the absence of administrative efforts to mandate their use. It is also an important criterion that the software be used until it is replaced by another application that is better at meeting the needs of the user. An absence of “staying power” for an application may indicate that the hoped for achievements were not delivered over a period of time. Applications could also fade from use for other reasons, such as a change in user needs, or a degradation in computer system performance or support.

Additional factors at a site will be identified that may preclude the use of the software at all, thus preventing some clinicians from getting a chance to adequately test and either adopt or reject an application.

Primary emphasis will be placed on mental health computer applications. However, treating patients with psychiatric problems also involves the provision of general medical care. Thus, some of the successful applications listed are classified as part of a broader category than just mental health.


Successful Applications

Clinicians appear to more readily accept applications with little or no required data entry. This is especially true for physicians, who are the clinicians most resistant to using and incorporating computers into their daily practice. Even so, many physicians routinely turn to a clerk to retrieve patient information rather than signing onto the computer and retrieving information. This trend may be changing as younger, computer literate physicians enter the field of medicine.


Data Retrieval

Some of the first applications installed in the VA hospitals involved laboratory and pharmacy services. Although the software was designed for managing the daily operation of those services, the by-product of this software was on-line retrieval of laboratory results and pharmacy prescriptions. Clinicians, including those in mental health, first used DHCP to look up patient demographic information as well as laboratory, pharmacy, and radiology results. This often required making two or three selections on different menus and re-entering the patient identification in order to retrieve such results.

Within the MHS, several retrieval applications have been widely used. The oldest and most successful of the applications is that of self-administered psychological tests and interviews. This application allows patients to directly interact with the computer and to respond to questions displayed on the screen by entering their responses with one or two keystrokes on a standard keyboard. The MHS contains 44 tests and 33 interviews that can be administered to patients by way of a standard computer terminal. Patients have been remarkably receptive to entering their responses directly into the computer. Clinicians then have both the raw information and the computer scoring available to them on-line. This sometimes includes an interpreted report, such as with the MMPI. Clinicians are receptive because of the accuracy and ease of scoring, the time savings in test administration, the flexibility to have clerk entry of test data, and the ability to append clinician comments to test results. Contracts have been written with the companies holding the copyright for those tests and interviews in the MHS not in the public domain.

An MHS application called “Profile of Patient” displays information regarding patient demographics, when the patient applied for care at the facility, admission and discharge dates for their last five hospitalizations, and a brief listing of the progress notes, physical exams, and histories that have been entered into the computer for the patient. A summary of the last physical examination is also available in this profile. This application has been well received at many of the sites. In the future, this application may be supplemented or replaced by the Health Summary application to be described below.

The “Inpatient Features” application provides capabilities to the inpatient mental health wards, which are subsets of the inpatient wards at most VA Medical Centers. A report can be obtained that indicates the number of operating beds, the current census, the number of empty beds, and the scheduled admissions for each mental health ward. The software provides each site with the ability to tailor this report for their individual needs. For example, wards can be clustered on the report so that the acute wards and rehabilitation wards can be sub-totalled separately. This application also provides the ability to define mental health teams, often organized around house staff or an attending physician. Patients can be assigned to the team responsible for their care. The team can then draw up a list of their patients whether on a single ward or across wards, and a work list can be printed with a variable amount of space between the patients names. Included on this work list are the each patient’s name and identifier, age, date of hospital entry, current length of stay, and the primary diagnosis for which they are being treated. These sheets can be used to take notes during rounds or to sign out to other physicians for night call. Many nurses use these work lists at the time of nursing report to take notes regarding the patients on the ward. A variety of reports can be obtained about the team and about the patients treated by that team including lists of patients admitted or discharged during selected intervals, their diagnostic mix and length of stay. This ability to retrieve information about patients based on the team to which they are assigned, complements the standard Medical Administrative software used by the admission and ward clerks.

A recently developed application called Health Summary is just now being disseminated throughout the VA. Although Health Summary has not yet achieved those characteristics that define it as a successful application, it has been widely acclaimed in its early use at test sites. Preliminary indications are that it will be well received. Health Summary integrates test results as well as additional information such as discharge diagnoses, past and future appointments, and mental health progress notes into a single report. The application also allows the user to page forward and backward on a terminal while in the report and optionally print the report. A Customized Health Summary can be created to meet the specific needs of each hospital location (ICU, Surgical Ward, Emergency Room, Mental Health Clinic, Cardiology Clinic, etc.) or individual clinicians, so that the patient report that is displayed or printed fits the desired purpose. This builds on and extends the Profile of Patient option noted above and on other similar kinds of reports that have been created at non-VA sites (McDonald et al., 1984).


Data Entry

As mentioned previously, clinicians are often much more resistant to using computers for data entry tasks than for data retrieval alone. The most widely used application on DHCP for data entry is the electronic mail system. Although some users do not take advantage of this application, many others communicate extensively with their colleagues by using the VA electronic mail. The capability exists to send messages to any VA employee who has access to the computer at one of the 167 Medical Centers as well as to those at the Information Systems Centers, and the Regional and Central Offices. This networking across facilities provides a very powerful means for colleagues to communicate. The primary use for electronic mail remains that of communicating within a facility. The user composes his message using a very simple line editor provided by the VA software. There have been a number of complaints regarding the limitations of this primitive line editor, but despite these reservations, the electronic mail continues to be heavily utilized.

Serendipitously, electronic mail provides a very low pressure environment in which the clinicians can learn to use most of the features necessary for data entry in DHCP. Once users are facile with composing and sending electronic mail, they will have learned most of the conventions by all DHCP software. Thus, the electronic mail provides an ideal environment for the clinical users to practice the skills needed for use in general clinical data entry.

Within the MHS, the most widely used applications for data entry are the psychological test and interviews, usually entered by the patient but with some of the tests, such as the BPRS also entered by clinicians. Physical examination, DSM-III-R diagnoses and progress notes applications also require data entry by clinicians and are used extensively by clinicians at multiple VA facilities.

The physical examination application was one of the early programs developed at the Salt Lake VA Medical Center. It provides a very simple way to record a physical examination, often much more quickly than by handwriting the exam. The results are printed in a format that can be placed in the medical record after the clinician signs the printout. The report summarizes abnormal or omitted examinations at the top. A brief paragraph is then printed for each body system indicating the components of a normal exam, if the exam was normal. If the exam was not normal, it lists those portions that would be checked as part of a routine physical examination when abnormalities are noted.

At some facilities, the physical exam application is used extensively due to the ability to retrieve the results of the physical exam at any time, even when the chart is not available. The application is used even by medical students, who rotate through the facility for a very short 30-day rotation, because of the ease of data entry and rapidity of producing the report provided by the software. However, at other sites, no physical examinations are entered in the computer. This may be due to the limited number of terminals available, the lack of familiarity with the software capabilities, or clinicians’ objections to the fixed narrative output.

Less extensively used are applications to enter DSM-III-R diagnoses and to record and print crisis and progress notes. The diagnosis routine allows for rapid entry of patients’ clinical diagnoses that on all five axes of DSM-III-R. The first two axes are combined for data entry purposes and an extensively cross-referenced list of terms can be used to look up the appropriate diagnosis. The application requires a minimum of key strokes and no memorization on the part of the clinician regarding DSM-III-R numbers or which modifiers are required for any given diagnosis. For example, typing in “BIP MAN” will display a list of all DSM-III-R diagnoses regarding Mania. The software then leads the users through the entry of all necessary data. On-line help is available, including the definition of the scoring ranges for Axis V. This routine appears to be used more on inpatient than in outpatient settings because of the ability to review diagnosis for all patients on a clinical team. A similar retrieval of data can only be accomplished in the outpatient setting on a patient-by-patient basis. No report is printed by this application for inclusion in the chart.

Progress notes can be entered into the computer, signed electronically, and printed for inclusion in the medical record. Entry is accomplished through the use of the same standard DHCP editor used in electronic mail. This line editor does not provide for any spell checker or other more sophisticated supports for the user. In general, clinicians are reluctant to type free text into the computer. However, at a few sites clinicians have used progress notes extensively, especially in their outpatient settings, entering notes for up to 80% of outpatient visits. Once the notes are entered, they are available from any terminal in the facility even when the other medical record is not otherwise available. This facilitates continuity of care especially in outpatient settings for emergency situations or unscheduled visits.

A variation on the progress notes is the crisis note. This is a note which appears the first time a patient is selected each day by a user. This crisis note is used to alert the users about an important clinical situation regarding the patient. These include any suicidal or homicidal potential that the patient might have or other important factors to consider whenever the patient is treated or seen in an emergency setting. The current design of the VA system allows only the mental health users to see these messages. Users in other disciplines or outside of mental health do not have access. This feature will be expanded during the next year as the progress notes option is generalized for use by clinicians from all disciplines.


Unsuccessful Applications

Most authors report on their successful or apparently successful applications. It is much more difficult to find examples of papers reporting unsuccessful efforts to implement. Within the MHS there are a couple of applications that have been used very infrequently during the time they have been available in the VA. It is particularly instructive to examine these unsuccessful applications in order to identify factors which may inhibit the distribution and use of available clinical software.

The first of these applications is the problem list. The design of this particular software is awkward for the clinicians to use in order to enter a problem on the list. In addition, the problem list does not print a version which can be placed in the chart and, thus, does not replace additional documentation that needs to be done in the paper record. The user must do separate entries in the computer and in the paper chart and work to keep both of these synchronized and up to date. Clinicians have chosen not to do the extra work and this problem list goes unused at the vast majority of sites.

A second partial application that is also not used because of clinical difficulties is that of Axis 3 diagnosis. Axis 3 involves the diagnoses of medical problems that coexist and influence diagnoses on Axes 1 and 2. The MHS software uses the existing ICD-9CM file used by the medical record coders who are administrative personnel. This software does not have extensive cross-referencing and is not organized in the way that clinical users think. For example, the software does not recognize commonly used clinical abbreviations such as “CVA” or “TIA” and will simply beep at the user if such abbreviations or clinical terms are used. An enhancement to this file was developed in the Indian Health Service to add an extensive list of terms used by clinicians in day-to-day practice and correlate these terms to specific ICD-9 diagnoses. This addendum might improve the clinical utility of acceptance of ICD-9 codes. However, this extension has not been available within the VA until recently, so no experience has been gained in the VA from such a change.


Discussion

The six years of experience in the VA with the MHS, including the past year with the recently updated version, demonstrates and reinforces a number of principles and factors that appear to influence the acceptance of clinical software within Mental Health. Some of these factors have been cited by previous authors (Hedlund et al., 1981).

These factors appear to fall into two major categories: system factors and software factors. Each of these can be further subdivided into additional components.


System Factors

System factors include both hardware and environmental elements.
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