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The increasing availability of data drawn from diverse sources, along
with new communication technologies, is influencing the way several
social and economic sectors operate, including the healthcare system
[1]. Information potentially useful in defining health needs, disease
trajectories, or enabling epidemiological assessments is nowadays
drawn from administrative as well as medical, pharmaceutical or
ancillary claims [1]. In this issue of the journal, Wang and colleagues
published an interesting analysis derived from a query of the National
Health Insurance registry in Taiwan. They aimed to define the incidence
and prevalence of frailty among subjects with diabetes mellitus (DM)
and to assess the impact of various comorbidities on the risk of devel
oping frailty [2]. Although the registry has an administrative purpose, it
can also be used to define the conceptual framework of a health prob
lem. Frailty is associated with frequent hospitalizations and adverse
outcomes and a significant social and economic burden [3,4]. An ac
curate prediction of which patient may develop malnutrition, sarcope
nia, gait instability, decline in exercise or cardiopulmonary tolerance
could have repercussions on the allocation of resources that could be
devoted to the personalized management of a patient’s condition. The
main finding of the paper is that chronic kidney disease (CKD) presages a
significant risk of frailty irrespective of the time of its development
(before or after the diagnosis of diabetes mellitus) [2].
Although the focus of the paper is on the relative contribution of CKD
on the risk of developing frailty, chronic obstructive pulmonary disease
(COPD), liver and cardiovascular diseases (CVD) also exhibited a sig
nificant association with the risk of frailty in patients with diabetes,
suggesting that multimorbidity rather than a single ailment may be a
better predictor of the risk of developing frailty [2]. According to the
Academy of Medical Sciences multiple long-term health conditions
(multimorbidity) are defined as the coexistence of two or more
long-term physical non-communicable (for example CKD, DM, cardio
vascular disease, chronic obstructive pulmonary disease, etc.) or mental
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health conditions (for example dementia) [5]. The prevalence of mul
timorbidity increases with age and it is estimated that about one in two
(54%) individuals over 65 years of age has a multimorbid condition [6,
7]. However, defining the disease trajectory of each subject represents a
major challenge for health care professionals. Insurance databases and
health related claims, as a source of information, may be of aid in solving
the puzzle. Large databases may allow fairly precise estimates of the
extent of a problem of interest. For instance, contrary to what is
commonly believed [8], Wang et al. [2] described a prevalence of CKD
of one in six patients diagnosed with DM, instead of one in three as
previously reported [8].
The use of a large and unselected source of information such as the
National Health Insurance registry of Taiwan, as opposed to highly
selected populations recruited in clinical trials, likely justifies this
discrepancy. However, although health record databases (HRD) are
large, they cannot overcome the limitations of observational studies and
cannot establish a cause-and-effect link that may allow us to understand
whether DM or CKD (or other comorbidities) are the key determinants of
frailty risk. Additionally, HRD do not possess all the qualities that “big
data” are believed to have (the 5-V model defines big data: volume,
velocity, variety, veracity, value) [1]. In fact, the lack of variety and
velocity of data acquisition and analysis limits the ability of HRD to
answer the research question Wang et al. [2] posed of predicting which
subject with DM will develop frailty, while predicting any changes in the
subject’s
disease
trajectory.
Far
more
importantly,
the
mono-dimensionality of administrative datasets does not allow the in
vestigations of important aspects such as social and psychological status
that may influence the trajectory of disease, the clinical outcome and the
use of economic resources [9,10]. Indeed, although Wang et al. analyzed
data of more than 800,000 patients [2], integration of other sources of
data would be required for a multidimensional analysis and allow for an
holistic approach to determine and accurately predict patients’ needs
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[1].
While Wang et al. [2] should be commended for their effort, a
standard approach to data analysis does not allow for a shift from a view
based on the presence/absence of a certain disease to an approach based
on defining the risk of groups of individuals [1]. In this regard, big data
analytics and artificial intelligence (AI) can support people-centered and
integrated health services [1]. Certainly AI represents a frontier of
medical research on which great expectations are placed [11]. Machine
learning technology, among others, is now widely used for analyzing
medical dataset and developing learning algorithms to accurately clas
sify and predict, which patients will be more prone to develop the
outcome of interest with reduced subjectivity compared to conventional
approaches [11]. Although AI may not overcome the
mono-dimensionality of administrative databases, it could provide a
view of how the combination of different morbid conditions interact to
determine the risk of frailty in DM, and the disease trajectory of different
subgroups of patients. Nonetheless, while AI represents the next epide
miology research frontier, a number of limitations and barriers must be
overcome before the full potential of this approach can be benefited
from. For instance, a noticeable obstacle to the full implementation of AI
is the ability to link and integrate different data sources while respecting
the privacy of the individual [1].
In summary, the study by Wang et al. [2] has the undoubted merit of
having used an administrative database that is large and, likely, repre
sentative of the population of Taiwan. It therefore represents a step
forward for epidemiological and medical research and a call for the use
of various and diverse data sources to develop people-centered inte
grated health services.
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