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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

:2021(E)

This document is designed for the sharing of medical information within healthcare institutions, as
well as for the sharing of regional medical information among multiple institutions. In addition, this
document can support clinical research, document storage, and document archive/backup for large-
scale disasters and system issues. Since this document can be easily introduced through the use
of existing and well-established technologies, without the necessity of adding a database engine,

op

This.documentis p:\rfi(‘n]quy dpcignpd toobtain the fn”nv\n'ng ndvnnfngpc

erational costs can actually be reduced.

a)
b)

)

d)

Thiis document has a simple file-folder structure and can store\imformation in varioug

do

Thijis document is based on ISO/HL7 27931 (HL7 Ver2.5).

In

In
on

Thjis document assumes that clinical data will\té managed in an electronic medical record, ay

da
Se

ar¢ considered operational issues and therefore out of scope in this document.
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[t can be made available to any healthcare organization.
It can result in reduced cost of installation and operation.

[t does not depend on any particular technology, nor does it require products ffom any cc
vendor.

It utilizes a simple structure that is easily understood.

Cuments without any special processing and additional cost.

apan, it has been used by more than 1 000 hospitals actoss vendors.

bther parts of Asia, the convenience and economy.@fithis case will be evaluated, so it is not
y domestic demand.

fa defined in this document is not intended to be the primary clinical record.

furity issues can be solved by limiting the number of people who access the storage; howe
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H

ealth informatics — Hierarchical file structure

specification for secondary storage of health-related
information

1

Scope

Th
ru
be
da
filg

is document defines the configuration rules required for a hierarchical structure, dirécto
es, and content identifiers for files and documents containing healthcare information. Cq

fa such as prescriptions, lab results, and disease classifications, but can also dnelude othe
-type such as XML, CDA, DOC/DOCX, PDF, XLS/XLSX, JPEG, MP4, etc.

'y naming
ntent can

expressed as ISO/HL7 27931:2009 (also known as HL7 Ver2.5) as the data formhat to stofre clinical

r types of

Thiis document does not address the security and privacy attributes of the‘healthcare information being

std

Thre are no normative references in this document.

No
I1S(

4.

4.1
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std
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su

1 Hierarchical file structure

red; these are considered implementation-specific.

Normative references

Terms and definitions
terms and definitions are listed in this document.
and IEC maintain terminology databases-for use in standardization at the following addr

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at httips://www.electropedia.org/

Specifications

.1 General

lierarchical file structure is needed to receive sequentially generated data as transactions
re these transactions in an organized and easily-retrievable way. Transaction data is medi
- efficiency and performance purposes, files should be stored using the directory structut

PSSes:

, and then
ral record.
e directly

pperted by the computer operating system’s file system. This alleviates the need for

a specific

database engine, as folders are used in a hierarchical structure to store health-related documents and
files.

Metadata from the HL7 Ver2.5 messages and other documents are used to establish the folder hierarchy,
which is based on the attributes of “Patient ID”, “Transaction date”, and “Contents description”.

4.1.2 Hierarchical structure of storage

The folder structure hierarchy is shown in Figure 1. Note that the structure utilizes a hashing of the
patient identifier to facilitate rapid searching for folder names within the tree structure. This will be
illustrated in the following subclauses.

©lI
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Details regarding “HL7 Message Files” and “Document Files” are further defined in 4.2 and 4.3,
respectively.

|i ' root folder

AB Patient ID, first 3 digits

Patient ID, 4 to 6 digits

Patient ID, Full

Transaction date, YYYYMMDD or "#"

Contents description

\"- HL7 Message Files

&QS Other Document Files
7 4

Figure 1 — The hierarchical structure of storage

4.1.3 Metadata required for storage structure

The assig

hed folder name within.the hierarchical structure that is associated with a particular H

message ¢r other documentaises the following metadata generated as a transaction, as described

Table 1.

Note that
This guidg
(recomme

t is recommiended that an “implementation guide” be in place when this specification is us
e covers gperational issues (including privacy and security), and also define a base time z¢
nded UTC) to be assumed by all systems creating, accessing and modifying records.
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Table 1 — Metadata required for storage structure

# Item Description

An ID that uniquely identifies the patient within a particular healthcare facility.

The first 3 digits of the patient ID, 4-6 digits of the patient ID, and the entire patient
ID are used as the storage (search) key for load balancing without requiring the
use of a database engine.

This set a hierarchy of access keys and prevents the creation of many subfolders
under one folder.

1 Patient 1D IfThe pattent ID 15 1€35 Than 6 characters, add cnaracters 5o that It 1ag| 6 or more
digits. The character to add is "0" added to the front of the patient W), of any char-
acter is embedded after it.

However, the patient ID is not actually changed and the originalpatient I[D is stored
separately.

The patient ID shall consist of an alphanumeric character.

« n

It shall not contain “_” (underscore).

Transaction date is the date when medical infosmation including medical treat-
ment, laboratory test, hospitalization, and discharge, etc. is documentg¢d in EMR.

Iftransaction date is available, then use thelSO 8601 date and time reprgsentation
basic format YYYYMMDD.

2 Transaction date If transaction date and time dataiSavailable, then use the ISO 8601 datle and time
representation basic format Y¥YYMMDDhhmmss.

If the date is not available, therfuse a “-” (hyphen).

wn

Also use “-” (hyphen) when'the transaction date of patient attribute, disease name
or allergy is different ftom the concept of medical treatment day.

An identifier to distinguish the contents.
Contents
3 For HL7 Message Files, refer to Table 2.
description

For Docunrent Files, refer to Table 3.

4.1.4 Folder name rules

Folders are configured based-on the following rules.

a) | Firstlevel folder (root)

The root folder ofthe’storage. The folder name may be an arbitrary name.
b)| Second leyel folder (Patient ID)

The first folder used to identify patient IDs. This folder name shall be set with the first three ¢haracters
of thespatient ID. The characters for patient ID count from left to right.

L i PR-IS I | 111 LD s R AnWNY
C) THHITUWITVET TUOIUTT (4dUTIIUID)

The second folder that identifies patient IDs. The folder name shall be set to the 4th to 6th characters of
the patient ID. The characters for patient ID count from left to right.

d) Forth level folder (Patient ID)

The folder that identifies patient IDs. The folder name shall be set with the entire patient ID (6 characters
or more).

e) Fifth level folder (Transaction date)

©1S0 2021 - All rights reserved 3
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The folder that identifies the transaction date. If transaction date is available, then use the full
8-character date format: YYYYMMDD. If transaction date and time data is available, then use the format
YYYMMDDHHMMSS. If the date is not available, then use a "-" (hyphen).

f) Sixth level folder (Contents description)

The folder that identifies contents. For HL7 Message Files, refer to Table 2. For Document Files, refer to
Table 3.

Example of data storage in each folder is shown in Figure 2.

i

1014360

20210608

OML-11

1014360_20210608_OML-
11.000000000000001_20

210609074600326_004_1
4

Figure 2 — Example of data storage in each folder

4.2 Configuration rules for HL7 Message Files

4.2.1 General

This subclause defines the configuration rules of HL7 Message Files.

HL7 Ver2.5 messages are generated as transactions, captured as message files, and multiple HL7 Ver2.5
message files are stored in the lowest-level folder.

It is assumed that each HL7 Ver2.5 message is only associated with a single “patient ID”, such that no
redundancy occurs. All HL7 V2.5 transactions shall be included in the extract, and where corrections
are made in the electronic medical record, these will be represented in the extract by further HL7 V2.5
transactions with later transaction timestamps. In this case, a new file is always created for corrections.
In the case where multiple HL7 Ver2.5 messages are generated for the same patient on the same day,
multiple files can exist under the same folder. In this case, a rule is set so that each file name is unique.

4 © IS0 2021 - All rights reserved
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4.2.2 Hierarchical structure of HL7 Message Files

The folder structure representing the hierarchical structure of HL7 Message Files is shown in Figure 1.

4.2.3 Items required for storage configuration

The folder name in the hierarchical structure of storage uses the following attribute information in HL7
Ver2.5 messages generated as transactions.

Table 2 — Items required for configuring HL7 Message Files

i Item Description q'>
Patient ID Refer to Table 1.
2 Transaction date Refer to Table 1.

It has an identifier to distinguish content type.

It shall define and use content according to HL7 messagé type, or alterpatively an
implementation-specific classification rule.
3 Contents description Refer to Annex A.

Table A.1 may be used but is not requireds

« n

The contents description shall not contain an “_” (underscore).

An identification number that identifies the doctor's orders and practifes.

For HL7 message with an ordernumber, the ORC-2 Placer Order Numbef (or equiv-
alent) shall be used.

Ifthere is no order numberavailable, create a user-assigned number that dan identify
4 Order No. the order of transaction within the same “patient ID” and “content description”, or
else a fixed “999999999999999” shall be used.

While the order.nimber may include a version number and the numbgr of trials
indicated by the'message, the hierarchy shall use the order number obtained after
removing theversion number and any trials affected by correction/deletion.

Transaction If tranSacgtion date and time data is available, then use the ISO 8601 datle and time

5 . representation basic format YYYYMMDDhhmmssfff.
date and time

The code of the identified department of the healthcare organization rgsponsible
for the data source.

6 Department Code if the department code does not exist, an implementation-assigned fiyed default
value such as “-” or “000” shall be used.

An"_" (underscore) shall not be contained in the department code.

A flag that identifies whether the file is valid or invalid.
1: Valid 0: Invalid (cancelled)

This value is determined from the value of the ORC-1 Order Control pf the HL7
message and the existing file storage status.

7 Cendition flag

4.2.4 Rules for configuring storage

4.2.4.1 Folder name rules
Configure folders based on the following rules:
a) The firstlevel folder (root) to fifth level folder (Transaction date)

Refer to “4.1.4 Folder name rule.”

b) Sixth level folder (Contents description)

© IS0 2021 - All rights reserved 5
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This represents a folder that distinguishes message contents. The folder name shall define and use
content according to HL7 message type, or alternatively an implementation-specific classification rule.

4.2.4.2 HL7 Ver2.5 message file name rule

a) Each item value defined in “Table 2 Items required for configuring HL7 Message Files” combined
with “_” (underscore) shall be set.

"Patient ID" _"Transaction date" _"Contents description” _"Order No." _"Transaction date and time"

| "Department code" "Condition flag"
|

b) The file extension shall not be set.

c) Setthe condition flag of the valid HL7 Ver2.5 message files to “1”. Cancelled HL7 Ver2.5 Message files
can be left with the condition flag set to "0".

4.3 Configuration rules for document files

4.3.1 General
This subclause defines the configuration rules of document files.

The foldey hierarchical structure consists of the attributes of “Patient ID”, “Transaction date”, “Contepts
descriptigqn”, and “Contents identifier” in documents generated as tfansactions, and document files gnd
related files are stored in the lowest folder. Not only document files but also subfolders with arbitrary
names Calrbe used. In the lowest folder, document files are always unique to an individual patient.

4.3.2 Hjerarchical structure of document files

The foldeyf structure representing the hierarchical structure of document files is shown in Figure 3. Any
folders or|files can store multiple subfolders and related document files.

One could|group subfolders for each eventystich as, various types of documents, including preoperative,
intraoperative, and postoperative laboratory results and letters of introduction to other medical
institutions.

Note that fit is not always necessatyito create a subfolder, but one could create further subfolders ungler
the subfolder. Although there areno restrictions on this hierarchy, it is not recommended to make it foo
complicatpd.

6 © IS0 2021 - All rights reserved
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root folder

Patient ID, first 3 digits

Patient ID, 4 to 6 digits

—B Patient ID, Full

Transaction date, YYYYMMDD or "-#

Contents description

Contents identifier

I Main document files
[_’ g

subfolder

% subfolder grouping

Figure 3 — Hierarchical structure of document files

4.3.3) Items required for storage configuration

The folder names for the hierarchical structure of storage use the following attribute information in
documents generated as transactions.

© IS0 2021 - All rights reserved 7
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Table 3 — Items required for configuring Document Files

# [tem Description
Patient ID Refer to Table 1.
2 Transaction date Refer to Table 1.
An Identifying character to distinguish contents.
It shall use the code system defined by the terminology used to classify documents
3 Contents description |and shallbe used in CWE (Coded with Exceptions) data type formatin HL7 Ver2.5.
For example, LOINC can be used as the terminology.
The contents description shall not contain an “_” (underscore).
It includes an identifier for documents.
The contents identifier is an ID that makes a document unique. It is a single-use|ID
4 Conltents identifier that identifies the same document after revisions.
It corresponds to “Order No”. which is a configuration item of(HL7 Message Fil¢s.
Contents identifier shall not contain an “_” (underscore).
Trapsaction If transaction date and time data is available, then use the'ISO 8601 date and tine
5 date and time representation basic format YYYYMMDDhhmmssfff:
The code of the identified department of the healthcare organization responsible
for the data source.
6 Deplartment Code if the department code does not exist, an\implementation-assigned fixed defaplt
value such as “-” or “000” shall be used:
An "_" (underscore) shall not be contained in the department code.
A flag that identifies whether the-file is valid or invalid.
7 Condition flag
1: Valid 0: Invalid (cancelled);2: Recorded previously
4.3.4 Rules for configuring storage
4.3.4.1 [older name rules
Configure|folders based on the following rules (see also 4.1.4).
a) The firstlevel folder (root)to fifth level folder (Transaction date).
b) Sixth[evel folder (Contents description).
A folder that distinguishes content. For the folder name, it shall use the code system defined by the
terminology used to ‘classify documents, and shall be used it in the CWE type format in HL7 Ver2.5. For
example, the Conténts description using the local code system and the LOINC code system is as folloyvs.
|L010234 Traction therapy Note"99H16728579-1"Physical therapy Note"LN |

c¢) The seventh level folder (Contents identifier).

A folder that uniquely identifies Documents. For the folder name, the value obtained by combining each
item value defined in "Table 3 Items required for configuration Document Files" with "_" (underscore)
shall be set.

"Patient ID" _"Transaction date" _"Contents description” _"Contents identifier" _" Transaction date and
time" _“Department Code” _ "Condition flag"

d) Set the condition flag of the valid Contents identifier folder to “1”. Cancelled Contents identifier
folder can be left with the condition flag set to "0”.

© IS0 2021 - All rights reserved
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4.3.4.2 Document files file name rules

a) The document file to be stored may be of any file-type except a binary or program-executable file.
This includes the file types shown in Annex B.

b) There shall be one document file under the Contents identifier folder.

c) Asubfolder may be created under the Contents identifier folder. Also, sub-subfolders can be created
under subfolders, and the hierarchy is not limited. However, not limiting or complicating the
operating system’s file system should be taken into consideration.

d)| The names of the document files and subfolders stored under the Contents identifier folder may be
arbitrary names unless contrary to the restrictions on the file system in operating systein.

©1S0 2021 - All rights reserved 9
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Annex A
(informative)

Content description corresponding to HL7 message files

In the contents description, which is a configuration item of HL7 Message Files, the applicable value

corresporn

ding to the HL/ message Iiles 1s shown 1n 1able A.1.

Table A.1 — Content description corresponding to HL7 message files

# HLY message type |HL7 message Name Contentqqu'c’ription
1 ADT"A08 Update patient information ADT-00

2 ADT"A23 Delete a patient record ADT-00

3 ADT"A60 Registration/Update allergy information ADT-61

4 PPR7"ZD1 Registration/Update of diagnosis history PPR-01

5 RDE*O11 Prescription order OMP-01

6 RA$M017 Prescription administration OMP-11

7 RDE*O11 Injection order OMP-02

8 RA$MO17 Injection administration OMP-12

9 OUL”R22 Specimen observation result OML-11

10 © IS0 2021 - All rights reserved
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