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112 99L00002940000000000000000000000
113 99L.05002940000000000000000000000
114 99A00002950000000000000000000000
115 99A05002950000000000000000000000
116 99L00002950000000000000000000000
117 99L05002950000000000000000000000
118 99A00002960000000000000000000000
119 98A05002960000000000000000000000
120 99L.00002960000000000000000000000
121 99L.05002960000000000000000000000
122 99A00002970000000000000000000000
123 99A01002970000000000000000000000
124 99A05002970000000000000000000000
125 99J00002970000000000000000000000
126 99J01002970000000000000000000000
127 99J05002970000000000000000000000
128 991.00002970000000000000000000000
129 991.01002970000000000000000000000
130 99L05002970000000000000000000000
131 99A00002980000000000000000000000
132 99A05002980000000000000000000000
133 99L.00002980000000000000000000000
134 991.05002980000000000000000000000
135 99A00006440000000000000000000000
136 99A05006440000000000000000000000
137 99C00006440000000000000000000000
138 99C05006440000000000000000000000
139 99L.00006440000000000000000000000
140 99L.05006440000000000000000000000
141 99A00002990000000000000000000000
142 99A00006450000000000000000000000
143 99A05006450000000000000000000000
144 991.00006450000000000000000000000
145 99L.01006450000000000000000000000
146 99L05006450000000000000000000000
147 99A00003000000000000000000000000
148 99A0000646B000000000000000000000
149 99A0000646L.000000000000000000000
150 99A0000646R000000000000000000000
151 99A0500646.0006000000000000000000
152 99A0500646R000000000000000000000
153 99J00006461.000000000000000000000
154 99J0000646R000000000000000000000
155 99J0500646L.000000000000000000000
156 99J0500646R000000000000000000000
157 99A0000301B000000000000000000000
158 99A0000301L.000000000000000000000
159 99A0000301R000000000000000000000
160 99A0100301B000000000000000000000
161 99A0100301L.000000000000000000000
162 99A0100301R000000000000000000000
163 99A0500301L.000000000000000000000
164 99A0500301R000000000000000000000
165 99J0000301L000000000000000000000
166 99J0000301R000000000000000000000
167 99J40100301L.000000000000000000000
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168 99J0100301R000000000000000000000
169 99J0500301L.000000000000000000000
170 99J0500301R000000000000000000000
171 99A0000647B000000000000000000000
172 99A00006471.000000000000000000000
173 99A0000647R000000000000000000000
174 99A05006471L.000000000000000000000
175 99A0500647R000000000000000000000
176 99A0000305B000000000000000000000
177 99A00003051.000000000000000000000
178 99A0000305R000000000000000000000
179 99A05003051L.000000000000000000000
180 99A0500305R000000000000000000000
181 99A0000306B000000000000000000000
182 99A0000306L.000000000000000000000
183 99A0000306R000000000000000000000
184 99A0000307B000000000000000000000
185 99A0000307L.000000000000000000000
186 99A0000307R000000000000000000000
187 99A00006480000000000000000000000
188 99A05006480000000000000000000000
189 99J00006480000000000000000000000
190 99J05006480000000000000000000000
191 99A00006500000000000000000000000
192 99A00006550000000000000000000000
193 99A01006550000000000000000000000
194 99F00006550000000000000000000000
195 99F01006550000000000000000000000
196 99F05006550000000000000000000000
197 99F6A006550000000000000000000000
198 99J00006550000000000000000000000
199 99J05006550000000000000000000000
200 991.00006550000000000000000000000
201 99L.01006550000000000000000000000
202 99L6A006550000000000000000000000
203 99A00006560000000000000000000000
204 99A01006560000000000000000000000
205 99F00006560000000000000000000000
206 99F01006560000000000000000000000
207 99F05006560000000000000000000000
208 99F6A006560000000000000000000000
209 99J00006560000000000000000000000
210 99J01006560000000000000000000000
211 99J05006560000000000000000000000
212 99L.00006560000000000000000000000
213 99L01006560000000000000000000000
214 99L.6A006560000000000000000000000
215 99A00003310000000000000000000000
216 99A01003310000000000000000000000
217 99F00003310000000000000000000000
218 99F01003310000000000000000000000
219 99F05003310000000000000000000000
220 99F6A003310000000000000000000000
221 99J00003310000000000000000000000
222 99J05003310000000000000000000000
223 99L.00003310000000000000000000000
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224 991.01003310000000000000000000000
225 99L.6A003310000000000000000000000
226 39A00006570000000000000000000000
227 99F00006570000000000000000000000
228 99F01006570000000000000000000000
229 99F05006570000000000000000000000
230 99A00003320000000000000000000000
231 99F00003320000000000000000000000
232 99A0000333B000000000000000000000
233 99A0000333L.000000000000000000000
234 99A0000333R000000000000000000000
235 99F0000333B000000000000000000000
236 99F0000333L.000000000000000000000
237 99F0000333R000000000000000000000
238 99F0100333B000000000000000000000
239 99F0100333L.000000000000000000000
240 99F0100333R000000000000000000000
241 99F0500333B000000000000000000000
242 99F0500333L.000000000000000000000
243 99F0500333R000000000000000000000
244 991.0000333L.000000000000000000000
245 991.0000333R000000000000000000000
246 991.0100333.000000000000000000000
247 99L.0100333R000000000000000000000
248 99L.6A00333L.000000000000000000000
249 99L.6A00333R000000000000000000000
250 99A0000334B000000000000000000000
251 99A0000334L.000000000000000000000
252 99A0000334R000000000000000000000
253 99F0000334B000000000000000000000
254 99F0000334L.000000000000000000000
255 99F0000334R000000000000000000000
256 99F0100334B000000000000000000000
257 99F01003341.000000000000000000000
258 99F0100334R000000000000000000000
259 99F0500334B000000000000000000000
260 99F0500334L.000000000000000000000
261 99F0500334R000000000000000000000
262 99F6A00334B000000000000000000000
263 99F6A003341.000000000000000000000
264 99F6A00334R000000000000000000000
265 991.00003341.000000000000000000000
266 991.0000334R000000000000000000000
267 991.0100334L.000000000000000000000
268 99L.0100334R000000000000000000000
269 99L.6A003341.000000000000000000000
270 991L.6A00334R000000000000000000000
271 99A00003350000000000000000000000
272 99A01003350000000000000000000000
273 99A05003350000000000000000000000
274 99H00003350000000000000000000000
275 99H01003350000000000000000000000
276 99H05003350000000000000000000000
277 99H6A003350000000000000000000000
278 99A00006610000000000000000000000
279 99H00006610000000000000000000000
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280 99H05006610000000000000000000000
281 99A00003360000000000000000000000
282 99H00003360000000000000000000000
283 99A00006620000000000000000000000
284 99A00003370000000000000000000000
285 99A00003380000000000000000000000
286 99G00003380000000000000000000000
287 99H00003380000000000000000000000
288 99A0000341L.000000000000000000000
289 99A0000341R000000000000000000000
290 99A0000663B000000000000000000000
291 99A0000663L.000000000000000000000
292 99A0000663R000000000000000000000
293 99G00006630000000000000000000000
294 99A00003420000000000000000000000
295 99G00003420000000000000000000000
296 99A00003430000000000000000000000
297 99G00003430000000000000000000000
298 99A00003450000000000000000000000
299 99G00003450000000000000000000000
300 99H00003450000000000000000000000
301 99J00003500000000000000000000000
302 99J05003500000000000000000000000
303 99J00003510000000000000000000000
304 99J05003510000000000000000000000
305 99J00003650000000000000000000000
306 99J05003650000000000000000000000
307 99J00003660000000000000000000000
308 99J05003660000000000000000000000
309 99J00003670000000000000000000000
310 99J05003670000000000000000000000
311 99J0000687L000000000000000000000
312 99J0000687R000000000000000000000
313 99J00003921L.000000000000000000000
314 99J0000392R000000000000000000000
315 99J0000688L.000000000000000000000
316 99J0000688R000000000000000000000
317 92100004050000000000000000000000
318 99A0000405B000000000000000000000
319 99A0000405L000000000000000000000
320 99A0000405R000000000000000000000
321 99J0000703L.000000000000000000000
322 99J0000703R000000000000000000000
323 99J0000408L.000000000000000000000
324 99J0000408R000000000000000000000
325 92100002050000000000000000000000
326 92A00002050000000000000000000000
327 99A01002050000000000000000000000
328 99A05002050000000000000000000000
329 99A6A002050000000000000000000000
330 99A68002050000000000000000000000
331 99B6E002050000000000000000000000
332 99B6F002050000000000000000000000
333 99B6J002050000000000000000000000
334 99C00002050000000000000000000000
335 99C01002050000000000000000000000
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336 99C05002050000000000000000000000
337 99C6A002050000000000000000000000
338 99D6F002050000000000000000000000
339 99D6J002050000000000000000000000
340 98J00002050000000000000000000000
341 99J05002050000000000000000000000
342 99K00002050000000000000000000000
343 99M00002050000000000000000000000
344 99A00002060000000000000000000000
345 99A01002060000000000000000000000
346 99A05002060000000000000000000000
347 99A6A002060000000000000000000000
348 99A6B002060000000000000000000000
349 99B6E002060000000000000000000000
350 99B6F002060000000000000000000000
351 99B6J002060000000000000000000000
352 99C00002060000000000000000000000
353 99C01002060000000000000000000000
354 99C05002060000000000000000000000
355 99G6A002060000000000000000000000
356 99D6F002060000000000000000000000
357 99D6J002060000000000000000000000
358 99J00002060000000000000000000000
359 99K00002060000000000000000000000
360 99M00002060000000000000000000000
361 99K00004310000000000000000000000
362 99A00004320000000000000000000000
363 99A01004320000000000000000000000
364 99A6A004320000000000000000000000
365 99A6B004320000000000000000000000
366 99B6E004320000000000000000000000
367 99B6F004320000000000000000000000
368 99B6J004320000000000000000000000
369 99G00004320000000000000000000000
370 99CG01004320000000000000000000000
371 99C6A004320000000000000000000000
372 99J00004320000000000000000000000
373 99K00004320000000000000000000000
374 99A00004330000000000000000000000
375 99A01004330000000000000000000000
376 99A6A004330000000000000000000000
377 99A6B004330000000000000000000000
378 99C00004330000000000000000000000
379 99C01004330000000000000000000000
380 99C6A004330000000000000000000000
381 99J00004330000000000000000000000
382 99K00004330000000000000000000000
383 99A00004350000000000000000000000
384 99A6A004350000000000000000000000
385 99B6F004350000000000000000000000
386 99C00004350000000000000000000000
387 99C01004350000000000000000000000
388 99C6A004350000000000000000000000
389 99J00004350000000000000000000000
390 99K00004350000000000000000000000
391 99A00007230000000000000000000000
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392 99A01007230000000000000000000000
393 98A6A007230000000000000000000000
394 99A6B007230000000000000000000000
395 99B6E007230000000000000000000000
396 99B6F007230000000000000000000000
397 99B6J007230000000000000000000000
398 99C00007230000000000000000000000
399 99C01007230000000000000000000000
400 99C6A007230000000000000000000000
401 99J00007230000000000000000000000
402 99K00007230000000000000000000000
403 99M00007230000000000000000000000
404 99A00008140000000000000000000000
405 99A6A008140000000000000000000000
406 99C00008140000000000000000000000
407 99C01008140000000000000000000000
408 99C6A008140000000000000000000000
409 99J00008140000000000000000000000
410 99K00008140000000000000000000000
411 99A00008150000000000000000000000
412 99A6A008150000000000000000000000
413 99C00008150000000000000000000000
414 99C01008150000000000000000000000
415 99C6A008150000000000000000000000
416 99J00008150000000000000000000000
417 99K00008150000000000000000000000
418 99A00007240000000000000000000000
419 99A01007240000000000000000000000
420 99A6A007240000000000000000000000
421 99A6B007240000000000000000000000
422 99C00007240000000000000000000000
423 99C01007240000000000000000000000
424 99C6A007240000000000000000000000
425 99J00007240000000000000000000000
426 99K00007240000000000000000000000
427 99A00008160000000000000000000000
428 99A6A008160000000000000000000000
429 99C00008160000000000000000000000
430 99C01008160000000000000000000000
431 99C6A008160000000000000000000000
432 99400008160000000000000000000000
433 99K00008160000000000000000000000
434 99A00008170000000000000000000000
435 99A6A008170000000000000000000000
436 99C00008170000000000000000000000
437 99C01008170000000000000000000000
438 99C6A008170000000000000000000000
439 99J00008170000000000000000000000
440 99K00008170000000000000000000000
441 99A00007250000000000000000000000
442 99A6A007250000000000000000000000
443 99K00007250000000000000000000000
444 99A00007260000000000000000000000
445 99A6A007260000000000000000000000
446 99A00008180000000000000000000000
447 99A6A008180000000000000000000000
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448 99A00008190000000000000000000000
449 99A6A008190000000000000000000000
450 99A00004410000000000000000000000
451 99A6A004410000000000000000000000
452 99A00004420000000000000000000000
453 99A6A004420000000000000000000000
454 99K00004420000000000000000000000
455 99K6A004420000000000000000000000
456 99A00004430000000000000000000000
457 99A6A004430000000000000000000000
458 99K00004430000000000000000000000
459 99K6A004430000000000000000000000
460 99A00004440000000000000000000000
461 99A6A004440000000000000000000000
462 99K00004440000000000000000000000
463 99K6A004440000000000000000000000
464 99A00004450000000000000000000000
465 99A6A004450000000000000000000000
466 99A00004510000000000000000000000 -
467 99A6A004510000000000000000000000
468 99A00007270000000000000000000000
469 99A6A007270000000000000000000000
470 99K00007270000000000000000000000
471 99K6A007270000000000000000000000
472 99A00007280000000000000000000000
473 99A6A007280000000000000000000000
474 99K00007280000000000000000000000
475 99K6A007280000000000000000000000
476 99A00004530000000000000000000000
477 99A6A004530000000000000000000000
478 99A00007290000000000000000000000
479 99A6A007290000000000000000000000
480 99A00004550000000000000000000000
481 99A6A004550000000000000000000000
482 99A00004600000000000000000000000
483 99A6A004600000000000000000000000
484 99C00004600000000000000000000000
485 99C6A004600000000000000000000000
486 99K00004600000000000000000000000
487 99K6A004600000000000000000000000
488 99A00004610000000000000000000000
489 99A6A004610000000000000000000000
490 99G00004610000000000000000000000
491 99C6A004610000000000000000000000
492 99K00004610000000000000000000000
493 99K6A004610000000000000000000000
494 99A00004620000000000000000000000
495 99A6A004620000000000000000000000
496 99A00004700000000000000000000000
497 99A6A004700000000000000000000000
498 99K00004700000000000000000000000
499 99K6A004700000000000000000000000
500 99A00004710000000000000000000000
501 99A6A004710000000000000000000000
502 99A00004720000000000000000000000
503 99A6A004720000000000000000000000
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504 99A00004730000000000000000000000
505 99A6A004730000000000000000000000
506 99A00004740000000000000000000000
507 99A6A004740000000000000000000000
508 99A00004750000000000000000000000
509 99A6A004750000000000000000000000
910 99A00004760000000000000000000000
511 99A6A004760000000000000000000000
512 99A00004770000000000000000000000
513 99A6A004770000000000000000000000
914 99A00007390000000000000000000000
515 99A6A007390000000000000000000000
916 99K00007390000000000000000000000
517 99K6A007390000000000000000000000
518 99A00004800000000000000000000000
519 99A6A004800000000000000000000000
520 99K00004800000000000000000000000
521 .99K6A004800000000000000000000000
522 99A00007410000000000000000000000
923 99A6A007410000000000000000000000
524 99K00007410000000000000000000000
925 99K6A007410000000000000000000000
926 99A00007420000000000000000000000
927 99A6A007420000000000000000000000
528 99K00007420000000000000000000000
529 99K6A007420000000000000000000000
530 99A00008200000000000000000000000
931 99A6A008200000000000000000000000
532 99A00007430000000000000000000000
533 99A6A007430000000000000000000000
534 99F00007430000000000000000000000
535 99A0000491B000000000000000000000
936 99A0000491L000000000000000000000
537 99A0000491R000000000000000000000
538 99A6A00491B000000000000000000000
539 99A6A004911.000000000000000000000
540 99A6A00491R000000000000000000000
541 99A0000821B000000000000000000000
542 99A00008211.000000000000000000000
543 99A0000821R000000000000000000000
544 99A6A00821B000000000000000000000
945 99A6A00821L.000000000000000000000
946 99A6A00821R000000000000000000000
347 99A0000745B000000000000000000000
548 99A0000745L.000000000000000000000
949 99A0000745R000000000000000000000
350 99A6A00745B000000000000000000000
551 99A6A007451.000000000000000000000
552 99A6A00745R000000000000000000000
553 99A0000822B000000000000000000000
954 99A00008221.000000000000000000000
955 99A0000822R000000000000000000000
956 99A6A00822B000000000000000000000
557 99A6A008221.000000000000000000000
558 99A6A00822R000000000000000000000
559 99A0000749B000000000000000000000
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560 99A0000749L.000000000000000000000
561 99A0000749R000000000000000000000
562 99A6A00749B8000000000000000000000
563 99A6A007491.000000000000000000000
564 99A6A00749R000000000000000000000
565 99A0000751B8000000000000000000000
566 99A0000751L.000000000000000000000
567 99A0000751R000000000000000000000
568 99A6A00751B000000000000000000000
569 99A6A00751L000000000000000000000
570 99A6A00751R000000000000000000000
571 99A0000752B000000000000000000000
572 99A0000752L.000000000000000000000
573 99A0000752R000000000000000000000
574 99A6A00752B000000000000000000000
575 99A6A007521L.000000000000000000000
576 99A6A00752R000000000000000000000
577 99A0000492B000000000000000000000
578 99A00004921.000000000000000000000
579 99A0000492R000000000000000000000
580 99A6A00492B000000000000000000000
581 99A6A00492L.000000000000000000000
582 99A6A00492R000000000000000000000
583 99K0000492L.000000000000000000000
584 99K0000492R000000000000000000000
585 99K6A004921.000000000000000000000
586 99K6A00492R000000000000000000000
587 99A0000755B000000000000000000000
588 99A0000755L.000000000000000000000
589 99A0000755R000000000000000000000
590 99A6A007550000000000000000000000
591 99A6A007550000000000000000000000
992 99A6A007550000000000000000000000
593 99K0000755L.000000000000000000000
594 99K0000755R000000000000000000000
595 99K6A00755L.000000000000000000000
596 99K6A00755R000000000000000000000
597 99A0000756B000000000000000000000
598 99A00007561.000000000000000000000
599 99A0000756R000000000000000000000
600 99A6A00756B8000000000000000000000
601 99A6A007561.0000060060000000000000
602 99A6A00756R000000000000000000000
603 99A0000757B000000000000000000000
604 99A0000757L.000000000000000000000
605 99A0000757R000000000000000000000
606 99A6A00757B000000000000000000000
607 99A6A00757L.000000000000000000000
608 99A6A00757R000000000000000000000
609 99K0000757L000000000000000000000
610 99K0000757R000000000000000000000
611 99K6A00757L.000000000000000000000
612 99K6A00757R000000000000000000000
613 99A00004968000000000000000000000
614 99A0000496L.000000000000000000000
615 99A0000496R000000000000000000000
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616 99A6A00496B000000000000000000000
617 99A6A004961.000000000000000000000
618 99A6A00496R000000000000000000000
619 99A0000497B000000000000000000000
620 99A0000497L.000000000000000000000
621 99A0000497R000000000000000000000
622 99A6A00497B8000000000000000000000
623 99A6A004971.000000000000000000000
624 99A6A00497R000000000000000000000
625 99K00004971.000000000000000000000
626 99K0000497R000000000000000000000
627 99K6A00497L.000000000000000000000
628 99K6A00497R000000000000000000000
629 99A00005010000000000000000000000
630 99A6A005010000000000000000000000
631 99A00005100000000000000000000000
632 99A6A005100000000000000000000000
633 99A00005110000000000000000000000
634 99A6A005110000000000000000000000
635 99A0000764B8000000000000000000000
636 99A0000764L.000000000000000000000
637 99A0000764R000000000000000000000
638 99A6A00764B000000000000000000000
639 99A6A007641.000000000000000000000
640 99A6A00764R000000000000000000000
641 99A00005160000000000000000000000
642 99A6A005160000000000000000000000
643 99A00005180000000000000000000000
644 99A6A005180000000000000000000000
645 92100005200000000000000000000000
646 99A0000520B000000000000000000000
647 99A0000520L.000000000000000000000
648 99A0000520R000000000000000000000
649 99A0100520B000000000000000000000
650 99A0100520L.000000000000000000000
651 99A0100520R000000000000000000000
652 98A0500520B000000000000000000000
653 99A0500520L.000000000000000000000
654 99A0500520R000000000000000000000
655 99A6A005208000000000000000000000
656 99A6A00520L.000000000000000000000 -
657 99A6A00520R000000000000000000000
658 99A0000781B8000000000000000000000
659 99A0000781L.000000000000000000000
660 99A0000781R000000000000000000000
661 99A0100781B000000000000000000000
662 99A0100781L.000000000000000000000
663 99A0100781R000000000000000000000
664 99A05007811L.000000000000000000000
665 99A0500781R000000000000000000000
666 99A6A00781B000000000000000000000
667 99A6A007811L.000000000000000000000
668 99A6A00781R000000000000000000000
669 99A0000782B000000000000000000000
670 99A0000782L.000000000000000000000
671 99A0000782R000000000000000000000
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672 99A0000521B8000000000000000000000
673 99A0000521L000000000000000000000
674 99A0000521R000000000000000000000
675 99A00005550000000000000000000000
676 99A05005550000000000000000000000
677 99A6A005550000000000000000000000
678 99F00005550000000000000000000000
679 99F05005550000000000000000000000
680 99F6A005550000000000000000000000
681 99M6L.005550000000000000000000000
682 99A00008290000000000000000000000
683 99A6A008290000000000000000000000
684 99F00008290000000000000000000000
685 99F6A008290000000000000000000000
686 99A00008300000000000000000000000
687 99A05008300000000000000000000000
688 99A6A008300000000000000000000000
689 99F00008300000000000000000000000
690 99F05008300000000000000000000000
691 99F6A008300000000000000000000000
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A. Background

In recent years, clinical and related medical information is increasingly
managed by information systems as so-called the electronic medical record
(EMR). However, a common definition of the term "electronic medical
record" has not yet been established, causing problems in business
transactions as well.

First of all, even the term "medical record" has not been given a steady
definition, and although it is difficult to provide a fixed and permanent
definition for such a developing concept, we at the Japan Association of
Medical Informatics publish our opinion on how the EMR should be defined
under the present circumstances, to solve some of the aforementioned
problems. It is evident that these opinions should be revised along with
technological advances and environmental changes.

To present a meaningful opinion under the present circumstances, we
should primarily evaluate the current situation, since various functions
expected of the EMR and its current achievements need to be taken into
consideration.

Also, since functions are to be focused, we defined the EMR in the manner
we considered the most adequate at present, by grasping each individual
function of various existing information systems (for example, systems such
as hospital information system, clinic information system, order entry
system, department-specific system) rather than treating them as given
infrastructures (actor analysis).

Finally, we added brief technical explanations, implementation checkpoints,
as well as our thoughts on the EMR’s potential contributions to the medical
reforms, described in the Grand Design.

B. Current Evaluation

Current goal attainment of the existing systems has been evaluated.
B-1. Clinical Information Sharing

A large percentage of information is successfully shared within each facility.
However, information exchanges between outside institutions are few, and,
if any, are limited to specific partners, and even in these cases they seldom
occur routinely. Nonexclusive information exchanges are extremely rare,
despite the importance of information sharing across medical institutions in
improving transparency of medical practices.
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B-2. Data Presentation at physician’s terminal

The increased in-house information sharing enhanced the on-demand
availability of medical data on physician’s terminals, as compared to the
individual order system. These systems are also helpful in providing
patients with explanations.

B-3. Data Reuse

Data reuse for clinical support, management support, education, and
research support has not been realized as much as we expected. However,
there are some instances in hospital logistics where targeted investments
have contributed to successful data reuse.

B-4. User Interface and Responses

Data entry, depending on the type of information, often requires more time
than hand-writing on paper charts. This is particularly true for information
generated by medical personnel, such as findings. A majority of the
facilities prefers, depending on physicians’ specialties, entering free-format
text data by keyboard to entering data on document templates. Few
facilities are effectively utilizing mouse or tablet for graphical data entry.

C. Electronic Medical Record - Its Position and Functions

The so-called "order entry systems" have two major functions: order
transmission and result query. The EMR logically includes the latter.
While prescriptions and instructions must be documented in medical
records, the EMR functions do not necessarily include order transmissions
through information systems. Results of laboratory tests for which orders
are not transmitted through information systems may be referenced by the
EMR. The EMR is not the same as order transmission systems and does not
necessarily include full-featured ordering systems.

The term "hospital information systems" has a very broad concept. It can
include tasks ranging from basic patient information management to order
transmission, performed procedure information, result database, accounting,
and appointment management. It may also include various department-
specific systems. It is quite natural for the order entry system and the EMR,
not to mention the various department-specific systems, to share functions
such as basic patient information management.

According to this point of view based on actor analysis, the main function of

the EMR 1is to store patients' medical documents such as clinical findings
and examination results, while the main function of order entry systems is
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to transmit hospital information such as physician’s orders and test results.
These two systems share some functions in common and constitute a part of
the hospital information system or the clinic information system.

D.

Definition

We defined the EMR, distinguishing the standard EMR (with the least
functional requirements: Bottom-line) and the paperless EMR. In reality,
EMRs at different degree of electronization exist between these two.

D-1.

(1

2

(3

4

(5)

Standard EMR (with the least functional requirements):

It does not cover all application areas, but it must support the order
transmission system and the order result reference system in many of
these areas, and in each of these, must form the basis for medical
record information.

It does not cover all information types constituting the medical record,
but for many of these types, it must allow prompt information retrieval
simultaneously at different places. This must be possible even for
sufficiently old information.  Also, such information must be
retrievable in various axes (such as in chronological order, in
department-specific or clinical division-specific form, or in pathway
format).

It must adopt standardized data formats and codes such as Health
Level 7 (HL7) and Digital Imaging and Communications in Medicine
(DICOM) wherever possible, taking into consideration the transition of
these data into a new system after a future model update, as well as
the information sharings with other medical institutions. Additionally,
the mutuality between the information stored in traditional media,
such as paper and films, and the electronic information must be
preserved.

It must significantly improve information service for patients as
compared to paper presentations, through direct viewing of a monitor
screen, or utilizing a monitor screen.

It must be managed with the privacy protected. Concerning the
information for which the original material in the form of traditional
media such as paper and films is not preserved, the implementation
must satisfy the three conditions of electronic storage (securing
authenticity, securing readability, and securing storability).
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D-2.

(1)

2

(3)

D-3.

(1)

E.

Paperless EMR:

It must support the order transmission system and the order result
reference system in all application areas, and in each of these, it must
form the basis for medical record information.

It must allow electronic management of all types of information
constituting the medical record, and must allow prompt information
retrieval simultaneously at different places. This must be possible
even for sufficiently old information. Also, such information must be
retrievable in various axes (such as in chronological order, in
department-specific or clinical division-specific form, or in pathway
format).

It must satisfy D-1 (3), (4) and (5).
Additional Functions

The following two functions, although not required of the EMR at
present, are quite important. Therefore, positive exploitation is
desirable.

o Hospital logistics (these require too much hardware and software
investments to be made an essential requirement at this point of
time. The Grand Design also describes hospital logistics and the
EMR as separate entities).

o Data Reuse (data contents such as terms and codes are not
standardized enough to make data reuse a requirement at this
point of time. However, positive implementations are encouraged
for the well standardized items such as drug names, clinical
examination names, and disease names).

Supplement

Concerning the following issue, in addition to satisfying the three
conditions of electronic storage and the privacy protection
requirements, continuous measures should be taken in accordance
with technological advances.

o Data security and privacy protection measures that should be

taken when exchanging electronic clinical information within the
facility as well as among institutions.

Technical Explanation
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E-1. Paperless

Upon evaluating the current status, we considered that the key point in
classifying EMRs was whether the management of such information as
physicians’ findings was paperless or not. Achieving paperless management
is not easy, and it currently requires a large amount of investment and the
facility's effort. However, even if paperless documentation of findings is
implemented, effective data reuse cannot take place without data items
such as disease names and finding description being standardized; in deed,
the number of institutions effectively reusing data is limited. Efforts for
such standardization are being made, but if a sufficient amount of reusable
data cannot be generated, one of the benefits of going through the trouble of
realizing paperless management in this area cannot be expected. On the
other hand, other items such as images, examination results, prescriptions,
and reports are relatively well standardized, and a variety of products for
these is available and is relatively inexpensive. Although they do not
constitute the entire clinical information, presenting such information in
visually ingenious forms to health care personnel and patients is very
meaningful. Therefore, it is not appropriate to exclude such benefits from
the EMR just because it's not entirely paperless. Nevertheless, the
situation differs considerably by whether the management is paperless or
not, and we considered this to be the key point in classifying EMRs.

E-2. Relationship with Critical Pathway

Whether managed by paper or an information system, there are three types
of Critical Pathway (CP) with different degrees of implementation: CP that
is simply for informing patients before the treatment; CP in which various
orders are initially generated but with the subsequent changes made
individually; and CP in which orders as well as subsequent changes are
generated. The most important point is that, when changes are made in
response to the patient's conditions, the latest and the most reliable
instructions be clearly indicated. In view of accident prevention, the third
type appears to be desirable, but this requires the system to be something
close to the "paperless EMR" defined above. In addition, all health care
personnel must check the latest To-Do list before engaging in a medical
practice. In other words, medical practice becomes too risky to perform in
the case of system failure, thus requiring the hospital information system
an extremely high degree of reliability. As a result, constructions of hospital
information systems would require a significant amount of investment.
Even then, because there may be several medical personnel who make
changes to the CP, there must be a person responsible of the patient's
treatment process. The same thing can be said to both CPs implemented
through paper and information system. This is reflected by the fact that
CPs are more effectively used in facilities where nursing staff is playing
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more active roles, given the present circumstances in which nursing staff
communicates information better than doctors.

Nevertheless, Critical Pathway is a very effective tool for informing patients,
and should be adopted positively. However, CP is basically built upon order
entry, transmission, and change implementation functions. These are not
required of the EMR nor premise the use of paperless EMR. Also, changes
do not have to be made electronically. On the other hand, even in the case
of paperless management, the person in charge of the treatment process
must not be disregarded.

E-3. Number of Information Types to be Handled

According to the definition described above, even in-hospital Picture
Archiving & Communication System (PACS) alone can be referred to as
EMR if the display at physicians’ terminal is well thought-out. It is
desirable that not only images but as much information as possible be
comprehensively displayed. However, the scope of information to be
handled changes with the time. For example, even a simple system
allowing only prescription and examination orders within a hospital ward
was called an order entry system at the time of its initial introduction, but
such a system is no longer sufficient even for business transactions. It is
expected that the EMR would go through a similar process. In the present
circumstances, the appropriate scope of information to be handled would be
most of the information for which the data is generated from machines
(clinical examinations, images), and for which the order entry is
implemented (prescriptions and injection). In other words, at this point of
time, systems that only allow examination result reference inside the
hospital would be insufficient, while systems that allow reference of
information encompassing examination results, prescriptions, and images
would satisfy the requirements (provided that other conditions such as an
improved information service are satisfied. Particularly, the requirements
such as prompt retrieval and retrieval of sufficiently old information are
often not adequately satisfied even at the present time). However,
concerning the latter type of information (information for which the order
entry is implemented), the system must mainly handle not only order
information but also implementation information. In the case of drug
prescriptions, for example, the order information would be the drug name
and the implementation information would be the preparation instruction.
Although prescriptions in generic names and query processing should be
considered, instances of such achievement are rare. It is because of these
reasons that in this definition, we did not lightly regard this type of
information as a necessary requirement, and that the conditions concerning
on information types are not set strict.
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E-4. Information Storage

Long-term storage of important information must not be interfered with by
system replacement or vendor change. Although this has been
accomplished in areas well standardized by such systems as HL7 or DICOM,
if information is stored in proprietary formats, measures to be taken at the
time of future system upgrade must be carefully considered. Also, in the
case where physicians' findings are documented electronically, if all the
information subject to authenticity is to be stored in the database, in the
worst case, the existing equipment may have to be maintained for as long as
5 years after the system replacement. This is an extreme view, since such
information as under which circumstances and from what options the user
entered the data is for usability purposes; therefore, it is not appropriate to
document the user’s each and every action and make it subject to
authenticity. = In information system management, the documented
information needs to be confirmed by the user him/herself, and it is this
confirmed information that should be subject to the authenticity.

E-5. Component-Based  Approach, Multi-Vendor System, and
Internationalization

EMR component products are already available for some applications such
as image management solutions. Good examples of such are the component
products using DICOM to receive images and Web to reference them within
the hospital, or those storing images in the DICOM format. Standardization
allowed the use of these products which are supplied by vendors different
from that of the EMR. Naturally, in these limited vertical segments, new
entries into the market are promoted, giving the possibility for users to
purchase better quality products inexpensively. As the standardization
progresses, component-based approach will probably be possible in wider
application areas. Until now, Japanese hospital information systems and
order entry systems have been rarely sold abroad, and, in the same manner,
foreign systems have been rarely sold in Japan. However, EMR component
businesses are expected to spread into imaging modalities and bed-side
monitors, and many of these are supplied by foreign vendors; some Japanese
vendors also sell to overseas markets. Therefore, international procurement
is inevitable, and we must say that procurement based on some proprietary
standard, which doesn’t measure up to the international standard, is
somewhat of a problem. On the other hand, Japan has the world highest
diffusion rate of order entry systems, and given the hectic environment of
hospital administration in Asian countries as compared to the Western
countries, the technology which has been tested under such conditions must
be of high-level. The Japanese vendors must have a vision to spread their
high-level technologies through international standards.
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