Natural Speech Recognition at the Kaiser Franz Josef Hospital, Vienna 

Summary

This case study illustrates the improvement of patient service and work flow in a hospital which additionally reduced costs via application of HLT in its Department of Radiology.

Background

The Kaiser Franz Josef Hospital is an 800-bed tertiary care hospital of the City of Vienna. It has a workforce of 1850 and had in 1999 an income of 59 million Euro and expenditures of 136 million Euro. Thirteen radiologists, ten residents and forty-four radiographers are employed in the hospital’s radiological department. More than 70.000  patients are cared for with around  130. 000 services in the  Department of Radiology. 

The growing expenses in the health care system and the need to reduce them as well as a steady growth in the number of procedures at 3 per cent a year caused the Department of Radiology to look for a solution which would make it possible to handle the increasing number of procedures without taking on additional staff and which would improve the quality of the patient service at the same time. 

The reporting process
An important time and cost factor is reporting. The referring clinical departments as well as health insurance ask for detailed reports before they start therapies and agree to pay for them. Around 75.000 reports a year are produced in the Department of Radiology. 

Traditionally reports had to be dictated, handed over to a secretary, typed, once again presented, corrected, printed and finally signed by the reporting doctor. A procedure which involved a lot of time and work and as such called for simplification and an increase in efficiency. 

The department of radiology started to look for a low-cost software solution which could be integrated in the RIS-system. The desired solution had to be easy to use and in line with existing working habits. “In order to achieve the acceptance of the users it was crucial that the introduction of the new technology would not lead to an increase of work for any of the occupational groups (radiologists, secretaries) involved in the reporting process”, says Wolfgang Kumpan. 

The solution should make it possible to get all urgent reports completed by the radiologists themselves during night duty or on weekends when there is no secretarial support available. “With acute patients at weekends it was necessary to produce hand-written provisional reports. The hand-written ones were in fact sometimes “illegible”. All these provisional reports would get finally typed not before Mondays”, says Wofgang Kumpan. “The new technology should lead to the production of faultless, technically and medically validated reports during night shifts and weekends.” Simultaneously the aim was to shorten the turnaround time of reports and so improve the medical and patient service without having to take on new staff.

The solution

In order to achieve a simplification and acceleration of the reporting process the Kaiser Franz Josef Hospital started a co-operation with Philips Speech Processing. A Philips SpeechMagic™ powered speech recognition system with 22 workstations was integrated in a Siemens Hospital Radiology System (RIS) embedded in a the Hospital Information System (HIS) of the Vienna Hospital Association following the rebuilding of the Department of Radiology. 

Philips Speech Processing became 1996 the name of the independent business unit which merged Philips Dictation Systems and Dialogue Systems and consequently included all speech related activities within Philips Consumer Electronics. Philips Speech Processing follows three lines of business: dictation systems (located in Vienna, Austria), telephony and voice control. It is the world market leader in dictation systems with a global market share of 28% and an European market share of 42%. It has 700 employees in 25 countries. Philips was the first company to develop a commercially available natural continuous speech recognition engine which made it possible to convert spoken words into text on a PC.

Choosing the right supplier

“We chose Philips Speech Processing above all because it was the only supplier who offered at the time of installation a solution with a dual principle. This allows the radiologists to produce reports completely by themselves in times without secretarial support, and in times during which secretarial support is available dictated reports are still edited by a secretary as it was the case before the introduction of the speech recognition system”, says Wolfgang Kumpan. “Additional criteria were the high recognition rate, the user-friendliness and that the solution could be integrated in the HIS/RIS/PACS system. We were not interested in a stand-alone system as we wanted to deal electronically with one patient only one time.”

The digital reporting process

The radiologists now dictate the reports into a special microphone (Philips SpeechMike() which is connected to a Windows NT( workstation. The microphone has an integrated trackball and mouse buttons as well as the usual functions of a dictation device. With the help of a software tool the sound card settings can be adjusted to the habits of the different speakers and different levels of background noise. The speech recognition server converts the resulting sound file into text. The very high recognition rate is achieved with the help of an approximately 300.000 words background lexicon and a professional context with 64.000 entries, containing in addition to everyday words all important radiological terms, in combination with an estimation of probabilities of content. The speech recognition system has individual acoustic reference files for each user which are constantly updated. The text is displayed on the screen and can be treated like any normal text document. It is proof-read and formatted by the radiologist or sent electronically to a secretary for correction. Following the correction the text and the referral data  are transferred automatically into a report template, which can be changed if needed. The report is saved and appears in the reporting physician’s worklist who can make necessary corrections. Afterwards the report is ready to be signed off electronically. This induces the electronic transfer of the report to the HIS, so that authorised physicians in the patient’s clinical department can access it.

"This application is so useful because the recognition rate - which is above 90 per cent - is never critical, as after proof-reading it is always 100%", says Walter Forsthuber. The sound file of the dictation is attached to the text file, and can be read and listened to simultaneously. It is also possible to listen to the dictation with accelerated speed. "Due to the importance of the correction process we are trying to simplify it", says Walter Forsthuber. "It is one of our objectives that in the future it should be possible to remove breaks, uhs and background noises." The co-operation of the speaker is also an important factor. The more co-operative the speaker is, that is dictating directly into the microphone, mentioning punctuation marks, new lines, etc., the better is the quality of the output.

Implementation

“During the introduction phase of the system with now 27 SpeechMagic( workstations and 4 servers the system administrator had constantly work to do, as the product was a new development”, says Wofgang Kumpan. “But everything developed a kind of momentum and we did not expect to reach our goal so quickly.”

First tests were carried out in February 1998 and the aim was to produce 1/3 of all reports with speech recognition at the end of 1998. But this figure was already reached in April  and at the end of the year already 2/3 of the reports were produce via speech recognition. After a short time of training and customisation the recognition rate was around 95% with 23 radiologists and 5 secretaries. “It took only about six months that the reporting with speech recognition became total routine”, says Wolfgang  Kumpan. Now  98% of all reports are produced via speech recognition.

The benefits

Due to the introduction of speech recognition there is no need to deal with audio tapes and illegible referrals anymore.  “Tests showed that the secretaries are 40% faster with the help of speech recognition compared to the traditional typing from dictation”, says Wolfgang Kumpan.  The average turnaround time of reports decreased from 13 to 8 hours. This makes it possible that all reports are sent out within one day. In many cases it is even possible that the report is ready before the patient returns to his clinical department. “Due to this the therapeutic reaction time and the hospital stay of the patients is reduced”, says Wolfgang Kumpan.  As a result of the reduced workload 1 of the 5 secretaries can deal with other administrative tasks. 

But both sides, the Kaiser Franz Josef Hospital as well as Philips Speech Processing, profited from the co-operation. Although the speech recognition system had already product status, with insights gained during the introduction phase at the Kaiser Franz Josef Hospital, Philips could further improve the product. “Due to experiences made, the product got improved above all in the area of installation and adaptation (of lexica and acoustic references)”, says Walter Forsthuber. “The improvements generally brought about a simplification and a more user-friendly structuring of the processes, mainly through a large degree of  automation.”

Recommendations

Walter Forsthuber recommends other companies who consider the introduction of a HLT-application “to concentrate on the introduction of the new product; it is not good to deal with it as a sideline." And Wolfgang Kumpan says “The introduction of the new technology should be fluid and gentle and not cause more work for any of the occupational groups involved.”
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