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Abstract. A list of 266 abbreviations from dieticians’ notes in patient records was
used to extract the same abbreviations from patient records written by three
professions: dieticians, nurses and physicians. A context analysis of 40 of the
abbreviations showed that ambiguous meanings were common. Abbreviations
used by dieticians were found to be used by other professions, but not always with
the same meaning. This ambiguity of abbreviations might cause
misunderstandings and put patient safety at risk.
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Introduction

Abbreviations and acronyms are frequently used in patient records, and become a
patient safety risk as many abbreviations are ambiguous [1, 2]. The word abbreviation
originates from brevis, latin for short, and this is precisely the purpose of abbreviations
in several ways. Not only are they quicker to write and read for the professionals using
electronic health records (EHRs), they also make the whole text shorter and easier for
the reader to overview. Abbreviations in EHRs are often domain specific but can also
belong to general language use [3]. There are standard acronyms established in the
medical community that can be found in medical terminologies, but often abbreviations
are created ad hoc, not following standards, and ambiguous. For English medical
abbreviations, a third of the short abbreviations in the UMLS terminology are
ambiguous [3]. Furthermore, a word or expression can be shortened in several different
ways. These features can depend on subdomains such as specialty or profession.

Interpreting abbreviations and acronyms can be troublesome even for different
health care professionals and they are one of the biggest comprehension barriers for
patients reading their EHRs [4, 5]. Ambiguous and unexplained abbreviations in patient
records can lead to misunderstandings that put patient safety at risk [2]. According to
Swedish legislation, the patient record must be understandable for safe health care, and
should also enable the patient to follow her/his health care process.

There are not many studies on abbreviations in Swedish EHRs, and for an
emerging profession such as dietitians there is almost nothing written about
documentation. A categorization of abbreviations is informative when developing
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automated abbreviation detection systems for improved information extraction. The
aim of this study was to analyse the use of some abbreviations in clinical text by three
professions in Swedish health care; dietitians, nurses and physicians.

1. Methods

Abbreviations from dietetic EHRs were collected by the first author in a dietetic corpus.
These abbreviations were used to extract matching abbreviations from EHRs written by
three different professions. A sample of these extracted abbreviations were then
analysed in their context to study the level of ambiguity.

1.1. Data

The original dietetic corpus consisted of 147 systematically collected notes, about
30 000 words. They were all written by dietitians in 2009-2010 in hospitals and
primary care centers in three different counties in central Sweden.”

Three subsets from the Stockholm EPR Corpus® [6] from the years 2009-2011
were used in this study: dietetic notes (DIET), daily notes written by nurses (NURSE)
and radiology notes written by physicians (X-RAY). The total number of words was 9
516 625 (DIET), 13 925 899 (NURSE) and 15 370 134 (X-RAY), respectively.

1.2. Extracting and matching abbreviations

A manual content analysis of the original dietetic corpus was performed by a dietitian,
identifying and interpreting all abbreviations found in the 147 dietetic notes. The
analysis resulted in a list of 266 abbreviations. The three subsets (DIET, NURSE, X-
RAY) were tokenized using Stagger [7], a Swedish tokenizer and part-of-speech tagger.
Modifications were made in Stagger in order to properly handle tokenization of the
domain-specific abbreviations. Each word was then matched with the list of
abbreviations in order to compute the frequencies in each subset.

1.3. Context analysis

In a context analysis of the original dietetic corpus, the abbreviations were classified in
different categories depending on their meaning. From the list of 266 abbreviations, 40
abbreviations were selected on the basis of being promising for analysis; either because
they were short (1-2 letters) and therefore could be expected to be ambiguous, or
because they were highly subdomain specific for dieticians and therefore could be
expected to mean something else for the other two professions. For each of these 40
abbreviations, 20 sentences were randomly extracted from each of the three subsets
(DIET, NURSE, X-RAY), and read by two of the authors (a dietitian and a physician)
taking note of the different meanings. The disambiguated abbreviations were then
classified in regards to their meanings, using the same categories as for the original
dietetic corpus.
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2. Results
2.1. Frequency analysis

Most abbreviations from the original corpus were found in all three subsets (72%, see
table 1). Some abbreviations (8%) were used exclusively by dieticians, almost all
concerned food and diet. There was also a small number of abbreviations (n=24) that
were not found in the other subsets. Most of these concerned variations of non-
standardized general abbreviations, medical assessment and intervention, and
food/meals.

Table 1. Frequencies of shared abbreviations, not taking into account that they may be ambiguous.
Abbreviations from the original dietetic corpus were matched against DIET, NURSE AND X-RAY.

SEPR Corpora with matched Number of %
abbreviations instances
DIET + X-RAY + NURSE 191 72
DIET + X-RAY 9 3.4
DIET + NURSE 12 4,5
X-RAY + NURSE 7 2,6
DIET only 21 7,9
X-RAY only 0 0
NURSE only 2 0,8
None (original dietetic corpus only) 24 9,0
total 266 100

2.2. Context analysis of the original dietetic corpus and the three subsets

The classification of the 266 abbreviations in the original dietetic corpus is shown in
table 2. Some abbreviations had multiple meanings and therefore five abbreviations
were placed in more than one category. Table 2 also shows the classification of the
three subsets regarding the analysis of the 40 selected abbreviations, where the
abbreviations in the DIET subset more often concerned food and medical assessment or
treatment while the same abbreviations in the X-RAY subset more often concerned
diseases and body parts.

Almost all of the 40 selected abbreviations had ambiguous meanings, both within
and between professions (1-13 meanings, mean 4.3). The abbreviations in the DIET
corpus were least ambiguous (mean 1.8 meanings/abbreviation), while the NURSE
(mean 2.7) and X-RAY (mean 2.7) subsets showed more ambiguity, figure 1.
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Figure 1. Multiple meanings is manifested for many of the 40 abbreviations for each of the three subsets
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Table 2. Categorization of abbreviations found in the original dietetic corpus and the three subsets.

Categories No of abbreviations Explanation
Original DIET NURSE X-RAY
corpus (n=40) (n=40) (n=40)

(n=266)

General non- 90 20 27 21 Not classified in any of the

standardized specific categories below, non-
standardized but common in
everyday Swedish

General standardized 12 4 5 6 Found in the Swedish Writing
Rules (SWR) [8]

General standardized, 25 2 2 1 Found in the SWR, with minor

punctuation mistakes punctual deviations

Food/meals 36 10 8 1 Meals, food and cooking

Medical assessment 33 13 11 3 Assessment methods and

and intervention scales, treatments, medicines

Diseases 18 7 6 17 Diseases

Units 17 4 9 8 Length, volume and other units

Institutions/hospitals 16 8 3 3 Names of institutions

Laboratory values 16 3 2 2 Blood lipids, iron status etc

Health care 5 1 1 1 Professions within health care

professionals

Body parts 0 0 1 6 Organs and other body parts

Names of persons or 0 6 8 6 Names of persons or products

products

Probable spelling 3 5 13 16 No identified meaning,

mistakes interpreted as spelling mistake

An example of this ambiguity is the abbreviation “gr” which has in total seven
different meanings: gram (gram), Celsius degree (grader), group (grupp), times
(ganger), angular degree (grader), level of disease (grad), due to (p gr a, pa grund av).

A certain expression can have many different abbreviations, and the abbreviations
may be dependent on profession, for example six different abbreviations for the
disorder Diabetes Mellitus were found in the three subsets (table 3). While dietitians
and physicians used different abbreviations for the two main types of the disorder,
nurses predominantly used “diab”. There may be other abbreviations specific for
nurses and physicians, e.g. DM 1 and DM 2, not found in this analysis.

Table 3. Frequencies of abbreviations for different expressions of the disorder diabetes mellitus.
Abbreviations from the original dietetic corpus were matched against DIET, NURSE AND X-RAY. Note
that the subsets are of different sizes and that the different frequencies therefore are not directly comparable.

No of instances found

Abbreviation _ Original expression DIET NURSE X-RAY
diab diabetes 118 965 158
dm diabetes mellitus 432 38 290
DM Diabetes Mellitus 597 69 4219
DMT1 Diabetes Mellitus type 1 71 0 0
DMT2 Diabetes Mellitus type 2 39 0 0

IDDM Insulin Dependent Diabetes Mellitus 416 0 36
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3. Discussion

In this study we have characterized the use of abbreviations in Swedish patient records
among three health care professions. Ambiguous abbreviations were common both
within and between the different professions. A limitation of the study is that it was
based upon an exact matching of the 266 abbreviations found in the original dietetic
corpus, meaning that no other abbreviations than those we looked for were found. A
more open collection of all abbreviations in the corpora, followed by categorization,
might have revealed even more synonymous abbreviations as well as more ambiguity.

There seems to be somewhat different abbreviation cultures among the three
professions, such as the use of different abbreviations for Diabetes Mellitus, or the
more frequent food abbreviations among dieticians. However, there are also many
similarities, and many of the different meanings of the analyzed abbreviations were
common for all three professions.

The frequent ambiguity of abbreviations, as well as the use of many different
abbreviations for the same word, may have implications for patient safety as it
increases the risk of misunderstandings of the EHR. It also hampers the possibilities for
patients to understand their own patient records. Our main contribution is the
categorization and analysis of abbreviation types used by different professions, which
could be informative when developing automated abbreviation detection systems.
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