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Background and Purpose: For researchers and others making use of information retrieval systems,
choosing the most effective phrase terms to retrieve relevant documents remains a challenge. The
purpose of this study is to establish, test and evaluate a standard set of phrase terms within a text
collection.

Methods: 52 phrase terms were extrapolated from the literature concerning diabetes, and were used to
create nine queries each relating to a diabetes classification. A specificity information retrieval system
was used to assess and retrieve documents using those queries. Results were analysed to measure
research interest and phrase term usage.

Results: 9,106 documents were retrieved from the collection. Diabetes research interest is in: ‘type 2
diabetes mellitus’, ‘type 1 diabetes mellitus’ and ‘gestational diabetes mellitus’ with the classification
‘type 2 diabetes mellitus’ having three times more research interest than ‘type 1 diabetes mellitus’. The
top five frequently used phrase terms were: ‘type 2 diabetes’, ‘type 1 diabetes’, ‘diabetes mellitus’,
‘type 2 diabetes mellitus’ and ‘prediabetes’.

Conclusions: Most research interest is vested in ‘type 2 diabetes mellitus’ and ‘type 1 diabetes
mellitus’. Research interest is increasing for ‘prediabetes’ and ‘gestational diabetes mellitus’. Phrase
term usage tends to increase when research interest is low.

Keywords: Information retrieval, query, phrase term usage, diabetes, research interest.

1 Introduction

The general challenges in retrieving special-interest documents have prompted experts to test and evaluate
different ideas and theories of information retrieval [4] [5] [6]. These evaluations apply to many disciplines
[4] [5] but in particular to healthcare [6]. The goal of a retrieval system is to improve the efficiency of
document retrieval from a collection and to retrieve those documents that are most relevant to a user’s
information need [4] [5], but for academics, researchers, family members and others involved in healthcare
[1] making use of the Web [2], electronic documents [3] and various information retrieval systems [4] to
find relevant documents about diabetes remains a particular challenge.

Various multi-word phrase terms are typically used to retrieve documents that might be relevant [5] to
a particular classification of diabetes but the phrase terms used to describe a diabetes classification have
evolved over time [7]. There are two main forms of diabetes: references to one have evolved from: ‘fat
diabetes’ [8], to ‘adult onset diabetes’ [9], to ‘non insulin dependent diabetes mellitus’ [10], to ‘type 2
diabetes mellitus’ [7]; references to the other have evolved from: ‘thin diabetes’ [8], to ‘juvenile diabetes’
[11], to ‘insulin dependent diabetes mellitus’ [12], to ‘type 1 diabetes mellitus’ [8]). Hence using an
information retrieval system to search for these phrase terms, measuring the usage of these phrase terms,
and measuring the research interest into diabetes classifications becomes challenging. The queries used in
the searches must be carefully constructed, making use of appropriate phrase terms to improve the
efficiency of retrieval and the relevance of the documents retrieved [5].
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In this exploratory study, existing literature was collected and analysed in order to understand and
document the phrase terms used to identify the different diabetes classifications, and to reveal the frequency
of interest and usage.

2 Purpose of the study

The overall objective is to assist academics, researchers, family members and others to understand how
diabetes classifications are structured, and to develop terms to use in a search query. With this in mind, the
particular purpose of this study was to examine the use of a custom-designed specificity information
retrieval system employing two indexes with multi-word phrase term search capabilities; one index based
on the content of the conference texts, and the other on the content of the queries that might be used to
search them.
Two research questions are addressed:
e  Whatis the level of research interest in the various diabetes classifications, based on the occurrence
of the standard phrase terms?
e  What phrase terms are most frequently used to describe a form of diabetes in some way?
With this understanding, it becomes possible to re-organise the way that specialist literature such as this
is accessed, and to bring together the various vocabularies and ontologies that specialists use to render their
work comprehensible and meaningful as well as accessible.

3 Materials and methods

The published material that was used to exercise the specificity information retrieval system was drawn
from five conferences of the International Diabetes Federation (IDF). 9,106 IDF conference paper abstracts
and posters were downloaded from the five IDF conferences held over the past ten years: Cape Town
(2006), Montreal (2009), Dubai (2011), Sydney (2013) and Vancouver (2015). First, a standard set of
phrase terms was derived from the collected texts; then, the occurrence of those phrase terms was analysed
across all the articles within the collection.

A custom-designed information retrieval system was used to process phrase term queries efficiently.
The original design approach was design science research [40] [41] [42] [43] that led to a trio of new
artefacts: the two hybrid indexes and the specificity information retrieval system that employed them. The
specificity information retrieval system has a dual process (Figure 1): the first gathers information from the
documents in the collection, and the second processes queries using its search engine [5] [4]. All data
pertaining to the documents is placed in the information retrieval systems data store [4].

Process-1: Information gathering

I > The focus of
the research
Text <«— problem

Text acquisition > . i Data store > Token Index
transformation
Information

retrieval Interrogation I
system

Query design =» Phraseterms =% Datastore = QueryIndex

Process-2: Search engine

Figure 1: The building blocks of the specificity information retrieval system

3.1 Developing the token index

The first stage, information gathering, used the specificity information retrieval system to acquire,
transform and store the textual content in a hybrid token index. All documents in each of the five sub-
collections were converted to text files, case folded to lowercase [5], with white spaces and special
characters replaced with a pipe delimiter [44], thereby allowing words (or tokens) to be extracted from the
texts; these tokens were then used to populate a hybrid token index, keeping word ordinality and proximity
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intact. In essence, reading the contents of the hybrid token index (represented as a database table) from top-
to-bottom mirrored a reading of the original text from left-to-right.

3.2  Developing the phrase index

With the data collection and organisation now complete, the second stage (the search engine processes)
could begin. This stage is described in some detail, as the provenance of the phrases to be included in the
index is important. 52 phrase terms extrapolated from the healthcare literature (each describing a variety of
diabetes in some way) were arranged into nine diabetes classifications hierarchically using the four levels
illustrated in Figure 2. The sources of the terms are provided following the explanation of the figure.

The top node of the hierarchy represents classification-1 at level-1. Diabetes itself is not a singular
disease but a group of diseases [7] that at level-2 is divided into two classifications: classification-2 as
‘diabetes mellitus’ and classification-3 as ‘diabetes insipidus’ with the former comprising of multiple
different forms. Therefore ‘diabetes mellitus’ is a combination of at least four disparate forms of diabetes
at level-3: these are described as classification-4 for ‘gestational diabetes mellitus’, classification-5 for ‘type
1 diabetes mellitus’, classification-6 for ‘type 2 diabetes mellitus’ and classification-7 for what we call
‘other forms of diabetes mellitus’ - a collection of phrase terms describing other forms of diabetes not
officially classified as a type. To understand which phrase terms to use in a search for each of these four
classifications at level-3 we need to gather the information, those phrase terms authors have used
historically and currently, from the literature.

Classification-1

Level-1 diabetes
Level-2 Classification-2 Classification-3
diabetes mellitus diabetes insipidus
Level-3 Classification-4 Classification-5 Classification-6 h leassxf ca';lsz-z .
gestational diabetes mellitus type 1 diabetes mellitus type 2 diabetes mellitus other or:;;ﬁilt)us fabetes
Classification-8 Classification-9
Level-4 . . I .
type la diabetes mellitus type 1b diabetes mellitus

Figure 2: A hierarchy of diabetes classifications

Firstly, we begin with ‘gestational diabetes mellitus’ where two phrase terms were retrieved from the
literature ‘gestational diabetes mellitus’ [13] and ‘gestational diabetes’ without the mellitus [14].

Secondly, we have ‘type 1 diabetes mellitus’ that is the only classification at level-3 that has a lower
level. Therefore at level-4 there are two sub-types of ‘type 1 diabetes mellitus’ and these are ‘type la
diabetes mellitus’ related to an autoimmune process [7] and ‘type 1b diabetes mellitus’ [7] related to an
unknown cause. The phrase terms used to describe ‘type la diabetes mellitus’ from the literature are:
'autoimmune diabetes' [15], 'autoimmune type 1 diabetes' [16], 'immune mediated type 1 diabetes' [17] and
'type la diabetes' [7]. The phrase terms used to describe ‘type 1b diabetes mellitus’ from the literature are:
'idiopathic diabetes' [8], ‘idiopathic type 1 diabetes' [18] and 'type 1b diabetes' [7]. Other phrase terms not
specific to the two sub-types are: 'brittle diabetes' [19], 'diabetes mellitus type 1' [20], 'diabetes type 1'[21],
'insulin dependent diabetes' [22], 'insulin dependent diabetes mellitus' [12], juvenile diabetes' [11], juvenile
onset diabetes' [22], juvenile onset type diabetes' [22], 'slowly progressive insulin dependent diabetes
mellitus' [23], 'spontaneous autoimmune diabetes' [24], 'thin diabetes' [8], 'type 1 diabetes' [25], 'type 1
diabetes mellitus' [26], 'type i diabetes' [27] and 'type i diabetes mellitus' [16].

Thirdly, we have ‘type 2 diabetes mellitus” with 11 phrase terms retrieved from the literature and these
are: 'adult onset diabetes' [9], 'diabetes mellitus type 2' [28], 'diabetes type 2' [29], 'fat diabetes' [8], "non
insulin dependent diabetes' [22], 'non insulin dependent diabetes mellitus' [10], 'stable diabetes' [30], 'type
2 diabetes' [31], 'type 2 diabetes mellitus' [32], 'type ii diabetes' [33] and 'type ii diabetes mellitus’ [33].
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Fourth and finally, we have ‘other forms of diabetes mellitus’ with 16 phrase terms retrieved from the
literature and these are: 'ketosis prone diabetes' [22], 'ketosis resistant diabetes' [34], 'latent autoimmune
diabetes in adults' [35], 'latent diabetes' [36], 'malnutrition modulated diabetes' [23], 'malnutrition
modulated diabetes mellitus' [37], 'malnutrition related diabetes' [38], 'malnutrition related diabetes
mellitus' [37], 'maturity onset diabetes' [8], 'maturity onset diabetes of the young' [31], 'maturity onset type
diabetes' [22], 'potential diabetes' [22], 'prediabetes’ [39], 'protein deficient diabetes mellitus' [37] and
“secondary diabetes' [36].

3.3 Design of queries

With the hierarchy of phrases, a classification can now be represented by a query containing one or more
of these phrase terms. For the top node at classification-1 we use the anchor word diabetes as it occurs in
each of the 52 phrase terms, surrounded by inverted commas, and is represented by query 1 as: q01 =
[“diabetes™]. For classifications two through to nine we make use of query expansion [4] where each phrase
term is sequentially placed and separated by the Boolean logical OR operator [45]. For example, the query
for classification-8 at level-4 ‘type la diabetes mellitus' is represented as: q08 = [“autoimmune diabetes”
OR “autoimmune type 1 diabetes” OR “immune mediated type 1 diabetes” OR “type 1a diabetes™].

To exercise information retrieval, each of the nine queries was submitted to the search engine, thus
creating the hybrid query index “on the fly”; those documents judged by the information retrieval system
as ‘relevant’ and those that were judged ‘non relevant’ [5] were retrieved and the data store [4] was
populated with the document statistics ready for data analysis.

3.4  Data analysis

Data analysis was performed utilising the information retrieval systems data store making use of the
measurements: document frequency and collection frequency [5] [4]. Research interest is established as
the number of documents (retrieved as “relevant”) that contain at least one of the phrase terms in the query.
Phrase term usage is the number of times a phrase term occurs, here measured within each of the five
collections separately and together. During analysis we allowed for phrase term co-existence [46], a
phenomenon that occurs when one phrase term co-exists within another, for example, ‘diabetes mellitus’
and ‘type 1 diabetes mellitus’ where the former co-exists within the latter.

4 Results

The results are presented in Tables 1, 2 and 3; the results are discussed in the section that then follows.
First, it is useful to summarise the number of documents in each sub-collection from the five IDF
conferences. Table-1 below presents the results for these five sub-collections and the total number of
documents in the collection.

Table 1. Number of documents in collection

IDF Year IDF conference venue No of documents in collection, N
2006 Cape Town 2,123
2009 Montreal 1,739
2011 Dubai 1,833
2013 Sydney 1,891
2015 Vancouver 1,520
Total 9,106
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Research question 1 - Research interest

The first research question was to determine the research interest into the various types of diabetes
classifications. Table-2 presents the results of research interest per diabetes classification in rank order
using the descending document frequency and as a percentage of the document collection.

Table 2. Research interest

Rank

Classification

qt

2006

2009

2011

2013

2015

Total

df %

df %

df %

df

% df

%

df %

diabetes

q01

2,123 100

1,556 | 89.48

1,648 | 89.91

1,711

90.48

1,387

91.25

8,426 | 92.53

diabetes
mellitus

q02

1,213 | 57.14

981 | 56.42

1,042 | 56.85

1,209

63.93

939

61.78

5,384 | 59.13

type 2
diabetes
mellitus

q06

843 | 39.71

682 | 39.22

704 | 38.41

809

42.78

606

39.87

3,644 | 40.02

type 1
diabetes
mellitus

q05

282 | 13.28

189 | 10.87

205 | 11.18

264

13.96

199

13.09

1,139 | 12.51

gestational
diabetes
mellitus

q04

55 2.59

59 3.39

70 3.82

79

4.18

70

333 3.66

other forms
of diabetes
mellitus

q07

25 1.18

47 2.7

55 3

52

2.75 55

234 2.57

type 1la
diabetes
mellitus

q08

4 0.23

0.26

33 0.36

diabetes
insipidus

q03

0.05

1 0.01

type 1b
diabetes
mellitus

q09

1 0.05

1 0.01

4.2

Research question 2 — Phrase term usage

The second research question was to determine the usage of phrase terms used to describe a form of diabetes
in some way. Table-3 presents the results of phrase term usage in rank order using the descending collection
frequency over the ten-year period.

Table 3. Phrase term usage

Rank pt Phrase term o o of of of of
2006 2009 2011 2013 2015 Total
1 ptd7 | type 2 diabetes 1,483 1,226 1,176 1,376 954 6,215
2 pt43 | type 1 diabetes 514 312 321 481 347 1,975
3 pt06 | diabetes mellitus 405 349 394 223 162 1,533
4 pt48 | type 2 diabetes mellitus 234 211 233 241 194 1,113
5 pt36 | Prediabetes 19 84 138 117 109 467
6 ptl2 | gestational diabetes 65 99 81 73 88 406
7 ptl3 | gestational diabetes mellitus 43 28 57 71 52 251
8 pt44 | type 1 diabetes mellitus 66 41 44 43 32 226
9 ptl0 | diabetes type 2 30 19 23 11 12 95
10 pt08 | diabetes mellitus type 2 24 20 14 7 74
11 pt09 | diabetes type 1 26 6 14 13 63
12 pt02 | autoimmune diabetes 8 10 9 9 12 48
13 pt51 | typeii diabetes 19 0 8 10 8 45
14 pt07 | diabetes mellitus type 1 11 11 3 34
15 pt49 | typeidiabetes 10 4 9 5 0 28
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16 ptl9 | juvenile diabetes 11 21
17 pt31 | maturity onset diabetes of the young 19
18 ptl7 | insulin dependent diabetes 18
19 pt38 | secondary diabetes 17
20 pt24 | latent autoimmune diabetes in adults 13
21 pt33 | noninsulin dependent diabetes 10

22 pt03 | autoimmune type 1 diabetes

22 pt18 | insulin dependent diabetes mellitus

22 pt52 | type ii diabetes mellitus

23 pt01 | adult onset diabetes

24 pt22 | ketosis prone diabetes

25 pt29 | malnutrition related diabetes mellitus

25 pt35 | potential diabetes

25 pt45 | type la diabetes

26 pt04 | brittle diabetes

26 pt50 | typeidiabetes mellitus

27 pt34 | noninsulin dependent diabetes mellitus

28 pt05 | diabetes insipidus

28 ptl4 | idiopathic diabetes

28 pt20 | juvenile onset diabetes

28 pt27 | malnutrition modulated diabetes mellitus

28 pt37 | protein deficient diabetes mellitus

28 pt39 | slowly progressive insulin dependent diabetes mellitus

28 pt40 | spontaneous autoimmune diabetes

29 ptll | fat diabetes

29 ptl5 | idiopathic type 1 diabetes

29 ptl6 | immune mediated type 1 diabetes

29 pt21 | juvenile onset type diabetes

29 pt23 | ketosis resistant diabetes

29 pt25 | latent diabetes

29 pt26 | malnutrition modulated diabetes

29 pt28 | malnutrition related diabetes

29 pt30 | maturity onset diabetes

29 pt32 | maturity onset type diabetes

29 pt4l | stable diabetes

29 pt42 | thin diabetes

oO|o|lojo|lo|lojo|jo|ojo|o|o|(o|O|r [k |O|O|OO|O|ON WL [N|O (R (O] |FR [NV NV |N
O|o|lojo|lo|lojo|jo|ojo|o|ojo|jo|o (o |o|o (OO |Fr [k |O|FRr |k |[O|FR [k [O|FR |k [P IN [Nk IS
o|o|lojlo|lo|lojo|jlo|lojo|jlo|lojo|jo|jlojo|jo|o|(r OOk |O|jO|IMO|O O+ |O|FR [k |W iwWw| O |wW
O|0oO|lojo|o|ojo|jo|o(jo|o|o (o |0 |00 (OO |Fk [OFR |FP (|([FP |k |O|ON|F (N[~ JwWw]|N [ON O (w|jun |w
oO|o|ojo|o|ojo|jo|jo(o|o|©O|O |+ |O|O|Fkr |O|O|O|O|O|O |0 |0 [0O|W (W (kKR |FL|d[OC|FL N[N

29 pt46 | type 1b diabetes

O|o|ojo|o|ojo|o|o(o|o | (O R, |FP (P IFP|FR [P [FLINWIW|dx ||V (N]jV |V |

5 Discussion

5.1 Number of documents in the collections

Table-1 shows that the total number of documents in the collection, from the five IDF conferences, was
9,106. The number of documents per sub-collection varied over the years with 2,124, 1,729, 1,833, 1,891
and 1,520 representing Cape Town (2005), Montreal (2009), Dubai (2011), Sydney (2013) and Vancouver
(2015) respectively. The sub-collections continually declined in volume from a peak at the first conference
in Cape Town; the conference in Sydney showed a slight improvement in volume over the previous
conference held in Dubai, but these variations are seen as spurious because of the large number of unknown
factors involved.
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5.2 Research question 1 — Research interest

The first research question concerned the level of research interest in the various types of diabetes
classifications. The results from Table-2 are now discussed in rank order using descending document
frequency as a percentage of the document collection.

Rank-1 - Diabetes

Of the nine classifications, ‘diabetes’ was ranked first, with the highest document frequency thus
representing the highest research interest. Referring to Table-2, and for Classification-1 at Level-1, a total
of 92.53% or 8,426 of 9,106 documents were relevant to diabetes in some form as all these documents
contained at least one occurrence of the phrase term ‘diabetes’ in their text. Conversely 9,106 — 8,426 =
680 documents did not contain the phrase term ‘diabetes’ and therefore did not refer to this classification
directly. In 2006 all documents referred to diabetes but over the following four conferences they
consistently averaged around 90% suggesting there were other areas of research interest bundled into these
conferences.

Rank-2 - Diabetes mellitus

Ranked second was ‘diabetes mellitus’. The results would have been based on a combination of unique
occurrences of the phrase term (phrase term co-existence was considered) not related to the other phrase
terms in the queries in addition to the 50 other phrase terms (phrase terms ‘diabetes’ and ‘diabetes insipidus’
were excluded from this query). For this classification-2 at Level-2, a total of 59.13% or 5,384 of 9,106
documents were relevant to ‘diabetes mellitus’ in some form as all these documents contained at least one
occurrence of the phrase term ‘diabetes mellitus’ or at least one other phrase term within query number
two. During the first three conferences, the research interest purely into this classification averaged 57%
but this increased to around 62% for the latter two.

Rank-3 — Type 2 diabetes mellitus

Ranked third was ‘type 2 diabetes mellitus’ and for this classification-6 at Level-3, a total of 40.02% or
3,644 of 9,106 documents were relevant in some form as all these documents contained at least one
occurrence of the eleven phrase terms in its query. During four of the conferences the research interest into
this classification averaged 40% but this increased to nearly 43% in 2013 suggesting either more research
interest into ‘type 2 diabetes mellitus’ or less interest into the other classifications.

Rank-4 — Type 1 diabetes mellitus

Ranked fourth was ‘type 1 diabetes mellitus’ and for this classification-5 at Level-3, a total of 12.51% or
1,139 0f 9,106 documents were relevant in some form. During 2009 and 2011 the research interest into this
classification dropped below the average while in other years was just above average.

Rank-5 — Gestational diabetes mellitus

Ranked fifth was ‘gestational diabetes mellitus’ the form that occurs in pregnant woman. For this
classification-4 at Level-3, a total of 3.66% or 333 of 9,106 documents were relevant in some form to
‘gestational diabetes mellitus’. The research interest into this classification has continually increased over
the ten year period with 2.59%, 3.39% 3.82%, 4.18% and 4.61% possibly suggesting a new focus for
diabetes research.

Rank-6 — Other forms of diabetes mellitus

Ranked sixth was ‘other forms of diabetes mellitus’ where specific diabetes typing for these forms has not
occurred. For this classification-7 at Level-3, a total of 2.57% or 234 of 9,106 documents were relevant in
some form. Similar to ‘gestational diabetes mellitus’ the research interest into this classification has
continually increased over the ten year period with the exception of 2013. The percentages of interest were
2.5%,2.7%, 3%, 2.75% and 3.62% for 2006, 2009, 2011, 2013 and 2015 respectively. These figures suggest
research interest for this classification is growing, albeit slowly.

Rank-7 — Type 1a diabetes mellitus
Ranked seventh was ‘type 1a diabetes mellitus’ one of two sub-classifications for ‘type 1 diabetes mellitus’.
For this classification-8 at Level-4, a total of 0.36% or 33 0f 9,106 documents were relevant in some form.
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During 2009 and 2013 the research interest into this classification dropped below the average while in the
other three years they continued to increase from 0.38% in 2006 to 0.59% in 2015. This form of diabetes is
the deadly one that traditionally targets young children and creates an autoimmune response. These figures
suggest that at last there is a slight increase in research interest into this classification.

Rank-8 — Diabetes insipidus and type 1b diabetes mellitus

Ranked eight were both ‘diabetes insipidus’ and ‘type 1b diabetes mellitus’. The former is the only non
‘diabetes mellitus’ form of diabetes in this research. For this classification-3 at Level-2 only one document
was retrieved relevant to this classification suggesting very low, if not insignificant, research interest. A
similar result was obtained for ‘type 1b diabetes mellitus’ again with only one document over the ten years.
This form of diabetes is also a deadly one that traditionally targets young children but does not create an
autoimmune response.

5.3 Research question 2 — Phrase term usage

The second research question concerned the usage of phrase terms used to describe a form of diabetes in
some way. The results from Table-3 are now discussed in rank order of descending collection frequency.

No usage — Rank 29

Ofthe 9,106 documents in the collection the usage of 13 of the 52 phrase terms (rank 29) were not evidenced
at all. These were: 'fat diabetes', 'idiopathic type 1 diabetes', 'immune mediated type 1 diabetes', juvenile
onset type diabetes', 'ketosis resistant diabetes', 'latent diabetes', 'malnutrition modulated diabetes',
'malnutrition related diabetes', 'maturity onset diabetes', 'maturity onset type 'diabetes', 'stable diabetes', 'thin
diabetes' and 'type 1b diabetes'. Interestingly even though 'type 1b diabetes' is a type of diabetes its
alternative synonymic phrase term ‘idiopathic diabetes’ was the preferred choice albeit only once in the
collection.

Low usage — Rank 22 to 28

From the document collection 18 of the 52 phrase terms (rank 22 to 28) had low usage where their collection
frequencies were below ten. In rank order these were: 'autoimmune type 1 diabetes', 'insulin dependent
diabetes mellitus', 'type ii diabetes mellitus', 'adult onset diabetes', 'ketosis prone diabetes', 'malnutrition
related diabetes mellitus', 'potential diabetes', 'type 1a diabetes', 'brittle diabetes', 'type i diabetes mellitus',
'non insulin dependent diabetes mellitus'. Ranked 28" with a collection frequency of 1 were” 'diabetes
insipidus' the only non diabetes mellitus related phrase term and ‘idiopathic diabetes' a phrase term used to
describe a form of ‘type 1b diabetes mellitus’. Then 'juvenile onset diabetes' similar to ‘juvenile diabetes’
and an antonym to ‘adult onset diabetes’ once popular phrase terms to describe ‘type 1 diabetes mellitus’
and ‘type 2 diabetes mellitus’ respectively. Other phrase terms with a low usage collection frequency of 1
were: 'malnutrition modulated diabetes mellitus', 'protein deficient diabetes mellitus', 'slowly progressive
insulin dependent diabetes mellitus' and 'spontaneous autoimmune diabetes'. Ranked 22" with nine
occurrences were: ‘autoimmune type 1 diabetes', 'insulin dependent diabetes mellitus', 'type ii diabetes
mellitus', followed by 'adult onset diabetes' with seven,, 'ketosis prone diabetes' with five, 'malnutrition
related diabetes mellitus', 'potential diabetes' and 'type la diabetes' all with four, 'brittle diabetes', 'type i
diabetes mellitus', with three and finally 'non insulin dependent diabetes mellitus' with two occurrences.
The phrase term ‘non insulin dependent diabetes mellitus' once a popular synonym for ‘type 2 diabetes
mellitus’ has reduced in usage over the years. Those low usage phrase terms that have increased in usage
over the years are: ‘autoimmune type 1 diabetes', 'adult onset diabetes' and 'ketosis prone diabetes'.

Medium usage — Rank 9 to 21

From the document collection 13 of the 52 phrase terms (rank 9 to 21) had medium usage where their
collection frequencies of between 95 and 10. In rank order these were: 'diabetes type 2', 'diabetes mellitus
type 2', 'diabetes type 1', 'autoimmune diabetes', 'type ii diabetes', 'diabetes mellitus type 1', 'type i diabetes',
juvenile diabetes', 'maturity onset diabetes of the young', 'insulin dependent diabetes', 'secondary diabetes',
'latent autoimmune diabetes in adults', and 'non insulin dependent diabetes'. It is interesting to evident word
order reversal in a number of the phrase terms and the use of letters as roman numerals instead of numbers
for example: 'diabetes mellitus type 2' and 'type ii diabetes'. This supports the design of the specify
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information retrieval system and its pair of indexes that keep word ordinality and proximity intact. The
usage of most of these phrase terms are in decline except for: ‘autoimmune diabetes’ increasing in usage
from 8 to 12 in 2006 and 2015 respectively and ‘juvenile diabetes’ increasing from 2 to 11 in 2006 and
2015 respectively. Again, the phrase term ‘non insulin dependent diabetes’, without the ‘mellitus’, has
reduced in usage over the years to zero in 2015.

High usage — Rank 1 to 8

The high usage phrase terms evidenced for the document collection ranked 1 to 8 encompass eight phrase
terms with collection frequencies of between 6,215 and 226 and these are: 'type 2 diabetes', 'type 1 diabetes',
'diabetes mellitus', 'type 2 diabetes mellitus', 'prediabetes', 'gestational diabetes', 'gestational diabetes
mellitus' and 'type 1 diabetes mellitus'. These eight phrase terms represent a formal classification in the
diabetes hierarchy with exceptions of using or not using the word ‘mellitus’. Ranked first, the most used
phrase term to describe a diabetes classification in some form was 'type 2 diabetes' without the *mellitus’
has decreased in usage from 1,483 occurrences in 2006 to 954 in 2015. Similarly, with a rank of 4, ‘type 2
diabetes mellitus' with the mellitus’ has decreased in usage from 234 occurrences in 2006 to 194 in 2015.
With a rank of 2 ‘type 1 diabetes’ without the ‘mellitus’ decreased in usage from 514 to 347 and ranked 8
‘type 1 diabetes mellitus’ with the ‘mellitus’ decreased in usage from 66 to 32 over the ten year period. The
usage of the phrase term ‘diabetes mellitus’, that excludes its use within other phrase terms because phrase
term co-existence was excluded, was ranked 3 but also decreased in usage. Those phrase terms that did
increase in usage were 'prediabetes’, 'gestational diabetes' and 'gestational diabetes mellitus' ranked 5, 6 and
7 respectively. 'prediabetes' increased from 19 to 109 occurrences while 'gestational diabetes' and
'gestational diabetes mellitus' increased from 65 and 43 to 88 and 52 respectively.

6 Conclusion

6.1 Frequencies and trends

The five most frequently used phrase terms used to describe a form of diabetes in some way were: ‘type 2
diabetes’, ‘type 1 diabetes’, ‘diabetes mellitus’, ‘type 2 diabetes mellitus’ and ‘prediabetes’. Research
interest into ‘type 2 diabetes mellitus’ is more than three times that of ‘type 1 diabetes mellitus’. Within the
classification ‘type la diabetes mellitus’ the phrase term ‘type la diabetes’ is one of the least used with a
collection frequency of 4. The most popular are: ‘autoimmune diabetes’, ‘insulin dependent diabetes’,
‘autoimmune type 1 diabetes’ and ‘insulin dependent diabetes mellitus’. Within the classification ‘type 1b
diabetes mellitus’ the phrase term ‘type 1b diabetes’ was never used, only the phrase term ‘idiopathic
diabetes’ was used and only once. There is a tendency for authors to drop the mellitus when describing a
diabetes classification in some form. Phrase term usage tends to increase when research interest into a
specific diabetes classification is low. Research interest into ‘prediabetes’ and ‘gestational diabetes
mellitus’ is increasing albeit slowly.

6.2  Successful retrieval using queries

What was achieved in this study was the successful and efficient retrieval of documents relevant to each of
the nine classifications of diabetes. Through the use of expanded queries making use of specific phrase
terms that have described a diabetes classification in some way over time, all documents relevant to each
diabetes classification were retrieved judged relevant by the information retrieval system. By defining the
phrase terms to use upfront, and by using query expansion to increase the size of the net, more relevant
documents were retrieved (and fewer that were not relevant).

6.3 Outcome

The 52 phrase terms that were developed are found to describe diabetes classifications effectively for the
purposes of retrieval. There may be many more phrase terms used in the literature, but this is a good starting
point to help experts and lay-people to search the literature and to retrieve documents that are more relevant,
more easily. As research across the world evolves and becomes more global, and as informed patients and
carers read more deeply into such areas of special interest, it is important that the words and phrases that

© 2017 JHIA. This is an Open Access article published online by JHIA and distributed under the terms of the Creative Commons Attribution Non-
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are used are properly defined and understood. The work reported here is a first step towards a future where
it will be possible to improve the way that specialist literature is organised and accessed, and to bring
together the work of experts in a more comprehensible and meaningful way.
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