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Association between research topics and disease
burden in health technology assessment
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The National Evidence-based Healthcare Collaborating Agency (NECA), an institution for health technology
assessment in Korea, has used public solicitation of research topics since its establishment in 2009. This creates a
necessity for examining whether a given research topic was selected to be considered when prioritizing healthcare
technology assessment and distributing healthcare resources. This study aimed to investigate the relationship
between the research topics suggested to NECA and the disease burden in Korea. To find the correlation between
disease burden and 1,112 suggested topics and 91 performed topics that were classified by Human Research
Classification System a linear auxiliary trend line and scatter plot were constructed using disability-adjusted life
years (DALYs), and Pearson’s correlation coefficients were calculated. The results suggested that cancer was most
common, followed by cardiovascular diseases, among suggested research topics and research topics performed by
NECA, as well as in terms of the ratio of performed to suggested topics. The correlation between research topic
and disease burden index indicated a strong correlation with DALYs and years of life lost (YLLs). However, years lived
with disability and research topic had no relationship. Suggested topics showed a greater correlation with YLLs than
DALYs, whereas performed topics showed a greater correlation with DALYs than YLLs, showing that despite the
fact that the diseases with a high burden from morbidity were appropriately considered with respect to selecting
research topics, a statistically significant difference was not found. As the first Korean study to assess the correlation
between research topics and disease burden, our results will be used as base data for prioritizing the allocation of
healthcare resources in the future.
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the USA and the UK, where public health assessment
institutes are being operated to solve this problem,
In Korea, the National Evidence—based Healthcare
Collaborating Agency (NECA) was established in 2009
to support reasonable decision—making in the nation’s
social insurance system, which lacked evidence—based
decision—making system at the time [2].

Since its establishment for this purpose, NECA has
conducted research which reflected opinions of various
groups on the healthcare priorities by way of open topic
suggestions, Being one of the methods to investigate
research topics by health technology assessment
institutes around the world, the open topic suggestion
is capable of reflecting public opinions [3] but not
of deciding whether or not a selected topic is a high
priority, This creates a necessity to examine whether
or not a research topic was selected properly based on
the priority list, which would be possible by exploring
correlation between a research topic and disease burden
[4—6], an important factor to be considered when
prioritizing healthcare technology assessment and
distributing healthcare resources,

NECA currently prioritizes the effect of burden of
disease over those of other factors when deliberating the
appropriateness of a selected research topic, Still, there
is a need to develop an approach that allows experts
to make quantitative comparisons between disease
burdens, thereby allowing a more systematic selection
of research topics,

The UK Clinical Research Collaboration (UK—CRC)
have conducted studies to find gaps and opportunities
between research associated with World Health
Organization between 2006 and 2007 and worldwide
disease burden [7-9]. Other studies have also explored
the correlation between research fund and disease

burden in the health and medical research and

development [10—13] or analyzed research trends among
published health technology assessment articles [14],
However, none of the previous studies have conducted a
study of topics suggested or researched by government
or institute for health technology assessment,

This study was aimed at exploring topics suggested
and researched between 2009 and 2014 by NECA, an
institute for health technology assessment in Korea,
classifying them according to the Human Research
Classification System (HRCS) of UK—-CRC, and
examining their correlation with disability—adjusted
life years (DALYs), YLLs and YLDs in the global
burden of diseases (GBD) 2010, Health Technology
Assessment (HTA) research in this study refers to

studies conducted by NECA,

Materials and Methods

1. Data collection
1) Suggested topics and performed topics

NECA has been receiving suggestions on research
topics both online (email and website) and offline (fax,
mailing, meeting, and workshop) from the government,
related organizations, citizens, healthcare workers,
scholars and inside staff, Annual selection process of
research topics consists of topic suggestion, topic review
such as similarity to existing research, prioritization by
quick review of topics, and topic selection by review of
research proposal, This study involved 1,534 topics that
were suggested and 158 topics that were researched
between 2009 and 2014,

Research topics were classified by using the HRCS, a
system developed by the UK—CRC in 2006 to promote
strategic research funding in the field of healthcare,

The HRCS is comprised of Health Categories and
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Table 1. Association of research topics and global burden of disease by UK Clinical Research Collaboration health categories

Percentage of topic Global burden of disease in Korea

Suggested topic  Performed topic

Health category (n=1,112) (n=91) DALY YLL YLD
n % Rank n % Rank DALY % Rank YLL %  Rank YLD %  Rank
Cancer 176 1583 1 23 25.27 1 1,862,510 17.64 1 1,816,700 34.18 1 45809 0.88 12
Injuries 20 180 13 0 000 13 1,290,237 12.22 5 951,208 17.90 3 330,527 6.32 5
Musculoskeletal 120 10.79 3 10 10.99 1,536,080 14.55 2 24,229 046 13 1,511,850 28.89 1
Mental health 76  6.83 8 11 12.09 3 1,320,800 12.51 3 40,767 0.77 12 1,280,040 24.46 2
Neurological 43 387 11 5 549 7 551,364 5.22 8 138,469 2.61 8 412,895 7.89 4
disorders
Reproductive health 59 531 10 1 .10 M 95,865 0.91 13 64,886 1.22 10 30,979 0.59 13
and childbirth
Infection 8 755 7 6 6.59 6 394,070 3.73 10 223,683 4.21 6 170,388 3.26
Cardiovascular 148 1331 2 15 1648 2 1,310,160 12.41 4 1,153,840 21.71 2 156,314 299 10
diseases
Respiratory diseases 60 5.40 9 4 440 8 332,369 3.15 11 170,143  3.20 162,226  3.10 9
Oral and gastrointestinal 107 9.62 4 3 330 10 424,426  4.02 9 349,471  6.57 4 74,955 143 11
diseases
Other non- 85 7.64 6 4 440 8 570,516  5.40 6 55,502 1.04 11 515,014 9.84 3

communicable disorders

Endocrine, metabolicand 102 9.17 5 8 879 5
nutritional diseases

Blood/urogenital diseases 32 288 12 1 1.10 11

565,718  5.36 7 241,480 4.54 5 324,240 6.20 6

302,658 2.87 12 85,115 1.60 9 217,543 4.16 7

Correlation with the ST
Correlation with the PT

0.558* 0.566* 0.013
0.746** 0.665* 0.124

DALY, disability-adjusted life year; YLL, year of life lost; YLD, year lived with disability; ST, suggested topics; PT, performed topics.

*P<0.05, **P<0.01,

Research Activity Code, It encompasses every type of
biomedical and health research from health and dis—
eases—related principles to their applications, allow—
ing research to be systematically classified into re—
search topics; other European research centers have
taken this system into interest and have also been
recommending it to others [15],

In our study, we used the HRCS to classify research
topics according to disease so that we could evaluate
the relationship between research topic and disease
burden, The classification was conducted by at least
two individual investigators, The first classification was
conducted individually based on the research proposal
after which the investigators reached an agreement,
If not, a third party has intervened to discuss and

reach a conclusion by majority rule, Multiple codes

538 cistenEslx|

were presented in the result if a topic involves multiple
disease categories,
2) Global burden of diseases

To estimate the disease burden in Korea, this study
used years of life lost (YLLs), years lived with disability
(YLDs), and DALYs for Korea in GBD 2010 [16]. YLLs
are the time lost due to early death and are used to
measure the burden of premature mortality, YLDs are
the time lived with a disease and measures the burden
of living with a disability, DALYs are calculated as the
sum of YLLs and YLDs and represent both the burden
of premature death and disability by a disease [17,18].
Thus, these indicators have different magnitude
depending on the characteristics of a disease, An acute
and fatal disease may have YLLs bigger than YLDs,

while a chronic and non—fatal disease may have YLLs
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smaller than YLDs, Thus DALYs were used as an
indicator of general burden of a disease, and analysis
was carried out using YLLs and YLDs in order to find
out which kinds of diseases got more attention,

The two health categories general health relevance
(suggested topics=356, performed topics=65) and
others (suggested topics=41, performed topics=0),
which did not overlap with those of the GBD data, were
excluded from our study. This is because the difference
in the health categories of HRCS and that of the GBD
data meant the data from these two databases could
not be interchangeably used nor be compatible pairs
for comparison, In total, our study analyzed 1,112
suggested topics and 91 performed topics by employing
a classification system used by Kinge et al. [10] to
investigate their relationship with disease burden,
As 11 suggested topics and two performed topics
under ‘cardiovascular’ and ‘stroke’ in the HRCS health
categories were recategorized into ‘cardiovascular
diseases’, three suggested topics under ‘inflammatory
and immune system (IIS) and ‘musculoskeletal’ were
recategorized into ‘musculoskeletal’, three suggested
topics under TIS and ‘respiratory were re—categorized
into ‘respiratoryd’, and eight suggested topics of
unspecified allergic disease under TIS were excluded

(Appendix 1).

2. Analytical methods

Descriptive analysis was used to compare disease
categories under the HRCS of suggested topics and
performed topics, To see the correlation between disease
burden and disease was classified according to the new
category, 422 suggested topics and 33 performed topics
were excluded. To find correlation between disease
burden and 1,112 suggested topics and 91 performed

topics that were categorized according to the new

disease categories, linear auxiliary trend line and scatter
plot were made using DALYs, YLLs and YLDs, and

Person’s correlation coefficients were calculated.

Results

1. Comparison of suggested and performed topics

by UK—CRC health categories (Table 1)

Among the suggested topics, cancer was most
common (=176, 11.60%), followed by cardiovascular
diseases (n=148, 9.76%), musculoskeletal (n=120,
7.91%), oral and gastrointestinal disease (n=107,
7.05%). The area with the most topics selected as
projects was cancer (n=23, 14.74%), followed by
cardiovascular disease (n=15, 9.62%), mental health
disease (n=11, 7.05%), and musculoskeletal disease
(n=10, 6.41%). Beginning from the least, topics that
were among the least suggested were injuries (n=20,
1.32%), blood/urogential diseases =32, 2.11%), and
neurological disorders (n=43, 2.83%). Likewise, those
that were among the least performed were, injuries
n=0, 0.00%), blood/urogenital diseases (n=1, 0.64%),
and reproductive health and childbirth (n=1, 0.64%).

2. Correlation between research topic category and
DALYs, YLLs, and YLDs (Table 1, Figure 1)
Correlation between research topic category and

DALYs was 0,558 (P=0.047) for suggested topics and

0.746 (P=0.003) for performed topics, indicating a higher

correlation between disease burden and performed

topics rather than suggested topics. The cancer with
the highest DALYs was found in the suggested topics
and in the performed topics most often, Cardiovascular
diseases, which have the second—highest YLLs and
the fourth—highest DALYs, were often suggested and
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performed only second to cancer. Examples of diseases
with DALYs of upper ranks but which are not often
suggested as topics include injuries, Whereas, those
with a low ratio of suggested to performed topics were
injuries and reproductive health and childbirth,

Correlation between research topic category and YLLs
was 0,566 (P=0.044) for suggested topics and 0.665
(P=0.013) for performed topics, indicating a higher
correlation between disease burden and performed
topics rather than suggested topics. Cancer showed
the highest proportions of YLLs and a high incidence
of suggested and performed topics, whereas, injuries
and oral and GI oral and gastrointestinal diseases
showed high proportions of YLLs but a low incidence of
suggested and performed topics,

The correlation between research topics and YLDs
was 0,013 for suggested topics (P=0,967) and 0,124 for
performed topics (P=0.686), not showing a statistical
significance, Specifically, cancers with relatively lower
YLDs were most frequently found in both suggested
and performed topics. And musculoskeletal diseases,
which had the highest YLDs, was found to be the
third most frequently listed in the suggested topics
and fourth most frequently, in the performed topics,
Mental health which had the second to highest YLDs
was found 8th on the list of suggested topics and 3rd
on the performed topics. Thus, YLDs did not show a

prominent association with suggested research topics,

Discussion

HTA studies often reflect the narrow interests of
individual scholars and studies are sometimes initiated
and supported by commercial sponsors, so it is

necessary to ensure that HTA studies focus on major
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health problems [19]. To determine whether an institute
with a specific purpose of establishment and scope of
research has selected relevant research topics and
allocated research funds properly, it would be necessary
to analyze research associated with the institute so
far, The significance of such analysis is that it studies
whether or not national health needs are well reflected
in suggested topics and the process of suggestion
is efficient, This study was conducted to categorize
suggested research topics and research topics performed
by NECA in the past 6 years and to find correlation
between these topics and disease burden index,

The results suggested that cancer was most common,
followed by cardiovascular diseases, among suggested
research topics and research topics performed by NECA
and in terms of the ratio of performed to suggested topics
as well, We found injuries, blood/urogenital diseases, and
neurological disorders were less suggested than other
disease and that injuries, blood/urogenital diseases, and
reproductive health and childbirth were less performed
than others, Cancer and cardiovascular disease, both
a disease with a high DALYs and YLLs, were the
most common diseases among both suggested topics
and performed topics, suggesting that they are highly
concerned diseases in terms of social policy in Korea,

Correlation between research topic and disease burden
index indicated a strong correlation with DALYs and
YLLs, But YLDs and research topic was not association,

When the suggested research topics were considered,
we found that they showed a significant correlation with
DALYs (0,558, P=0,047) and YLLs (0.566, P=0.044) but
not with YLDs (0,013, P=0.967). We can deduce from
this that, in general, the suggested research topics were
selected with their range of burden of disease (DALY5s)
homogeneously considered, Also given that YLLs, which

is the burden of disease resulting from mortalities such
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Figure 1. Scatter plots with suggested topics, performed topics, Korea disability-adjusted life years (DALYs; A,B), years of life lost (YLLs; C,D), and years lived with dis-

ability (YLDs; E,F).
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as death, is greater than YLDs, the burden of disease
resulting from morbidities, we can also deduce that the
public’s interest lies with burden of disease resulting
from the former than the latter,

When we assessed the correlation between research
topics and disease burden with respect to all three
markers of disease burden, we found that the performed
topics showed a stronger correlation with disease
burden than suggested topics, and statistically, that it
showed a significant association with only DALYs and
YLLs, which was similar to what was seen with the
suggested topics, Suggested topics showed a greater
correlation with YLLs than with DALYs, and performed
topics showed a greater correlation with DALYs than
with YLLs, Yet a statistically significant difference was
not found even though both mortality and morbidity
were appropriately considered with respect to selecting
research topics,

Specifically, within the performed topics, we can
interpret that the reason why the 5 diseases showed
higher YLLs than YLDs (i.e., those with a greater
burden from morbidity than mortality) is because only
a few individuals suggested the topics relating to these
diseases relative to the size of their disease burden,
These 5 diseases are as follows: musculoskeletal, mental
health, neurological disorders, other non—communicable
disorders, and blood/urogenital diseases.

From our findings, we can conclude that the
performed research topics are more indicative of the
burden of disease carried by the Korean population
than in the suggested topics. Interestingly, we can
also infer that the public’s interest lie more in diseases
with a greater burden from mortality than morbidity.,
In addition, with regards to selecting the research
topics, we found that a degree of alteration occurs

during the process of selection as the disease burden is

542 ciztenEsx|

taken account, but we found that this does not make a
statistically significant impact on the selection outcome,
Because of this preference for diseases with mortality—
induced burdens, we found that those with relatively
less burdens from mortality but more from morbidity
such as musculoskeletal or mental health diseases were
not sufficiently studied, But since demographic changes
in the populations is anticipated to increase the size
of the burden of these diseases and the social impact
brought about by these diseases, we suggest that these
diseases should be equally considered during the topic
suggestion and selection process,

Especially, we found that the diseases with high DALYs
and YLDs but low YLLs such as mental health and
musculoskeletal diseases were included in the suggested
topics at a greater prevalence than in the performed
topics, an observation that reflects the population’s
greater interest in diseases that cause mortalities,
We suggest that this bias towards the former type of
diseases be taken into consideration during allocation of
research topics in prospective studies, Conversely, those
diseases, such as Injuries, with DALYs, YLLs, and YLDs
in the lower estimates that are neither suggested nor
performed as topics should be investigated not through
a topic—suggestion approach, as there is the potential
that they will be overlooked, but through a top—down
approach, For instance, the HTA appoints preeminent
policy makers or public health individuals to select
research topics that are related to public welfare or
uses horizontal scanning as a means to include research
topics in dire need of assessment, As such, a more
diverse array of channels to select research topic should
be considered by us. Using a standardized marker of
disease burden, we suggest that a re—assessment of the
selection process and of the selection standards is made

to create an objective, consistent, and burden—adjusted
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approach that prevents diseases with high burdens to
be over—suggested or over—performed in topics,

This study is significant in that it was an empirical
study that explored correlation between disease burden
and health technology assessment research, but there
are several limitations in this study. First, being a study
investigating correlation between disease burden and
health technology assessment research in Korea, there
were only 91 studies included in the analysis, which
should be considered when interpreting the results,

Second, this study is significant in that it has
investigated whether or not disease burden was well
reflected in the course of topic suggestion and selection,
but also has several limitations from using DALYs and
mortality in GBD 2010 as indicators of disease burden,
There is still a controversy as to whether actual health
needs, such as difference in disability weights between
countries, are well reflected in DALYs [10,20—22],
which raises the possibility that the disease burden
extracted from GBD might be different from the actual
level of disease burden among Koreans,

Third, since the level of disease burden in a single
year (2010) was used in this study, the disease burden
in this study might not reflect the change in disease
burden between 2009 and 2014 when the research
topics were performed, Therefore, there is a limit in
stating that resource allocation was properly done, even
if the research topics were selected based on disease
burden, which should be considered when interpreting
the results,

NECA is an institution that promotes the responsible
and effective use of medical findings robustly supported
by scientific research and aims to enhance the health
and welfare of the general population, To this end,
NECA believes elucidating the research topics which

patients and medical consumers value as important to be

integral to carrying out scientific research, In addition,
NECA is a research institution that stages the National
Strategic Coordinating Center which aims to set up
an evidence—based public health system to facilitate
formation of solutions to public health questions by
providing a resource bank of scientific data for policy
makers, clinicians, and patients, In this regard, we have
investigated the research topics that were suggested or
performed at NECA in light of their disease burden, We
believe that our findings may be used as the basis of
future studies that investigate public health questions
and novel approaches to selecting research topics, As
the first Korean study to assess the correlation between
research topics and disease burden, we anticipate that
our results will be used as base data for prioritizing the

allocation of healthcare resources in the future,

Conclusion

To find correlation between disease burden and
1,112 suggested topics and 91 performed topics that
were calculated Person’s correlation coefficients of
the disease burden (DALYs, YLLs, and YLDs) and
research topics, This study was aimed to investigate
the relationship between the research topics suggested
to NECA and the disease burden in Korea. The results
suggested that cancer was most common, followed by
cardiovascular diseases, among suggested research
topics and research topics performed by NECA,
Correlation between research topic and disease burden
index indicated a strong correlation with DALYs and
YLLs, But years lived with disability and research topic
was not association, Suggested topics showed a greater
correlation with YLLs than DALYs whereas performed

topics showed a greater correlation with DALYs than
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YLLs. From our findings, we can conclude that the
performed research topics are more indicative of the
burden of disease carried by the Korean population
than in the suggested topics, Interestingly, we can also
infer that the public’s interest lie more in diseases with
a greater burden from mortality than morbidity, As the
first Korean study to assess the correlation between
research topics and disease burden, our results will
be used as base data for prioritizing the allocation of

healthcare resources in the future,
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Appendix 1. The new health disease category for the correlation analysis of the disease burden [10]

New health
disease categories

HRCS health
disease categories

GBD
disease categories

Cancer
Injuries

Musculoskeletal disorders

Mental health
Neurological disorders
Reproductive health and childbirth

Infection

Cardiovascular diseases

Respiratory diseases

Oral and gastrointestinal diseases

Other non-communicable disorders

Endocrine, metabolic and nutritional
diseases

Blood/urogenital diseases

Cancer
Injuries and accidents

Musculoseletal

Rheumatoid arthritis in Inflammatory
and immune system

Mental health
Neurological
Reproductive health and childbirth

Infection

Cardiovascular

Stroke

Respiratory

Inflammatory and immune system
(specifically, allergic rhinitis)

Oral and gastro intestinal

Congenital disorders

Ear

Eye

Skin

Metabolic and endocrine

Blood
Renal and urogenital

Neoplasm

Transport injuries

Unintentional injuries other than transport injuries
Self-harmandinterpersonalviolence
Musculoskeletal disorders

Mental and behavioral disorders
Neurological disorders
Maternaldisorders
Neonataldisorders

HIV/AIDS and tuberculosis

Diarrhea,lower respiratory infections, meningitis, and other common
infectious diseases

Neglected tropical diseases and malaria
Other communicable, maternal, neonatal, and nutritional disorders

Cardiovascular and circulatory diseases

Chronic respiratory diseases

Cirrhosis of the liver
Digestive diseases (except cirrhosis)
Other non-communicable diseases

Nutritional deficiencies

Diabetes, urogenital, blood, and endocrine diseases. Diabetic
complications:

Diabetes mellitus
Other endocrine

Diabetes, urogenital, blood, and endocrine diseases. Diabetic
complications:

Acute glomerulonephritis

Chronic kidney diseases

Urinary diseases and male infertility

Gynaecological diseases

Haemoglobinopathies and haemolytic anemias
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