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Introduction

In the light of the rapid development of sci-
ence and technology, the lingering question 
is – what does academia lack? The answer 
may be “effective  integration”. Scientific 
problems are complicated and often inter-
disciplinary, which implies that in-depth 
collaboration among experts in various 
fields is vital. Interdisciplinary research is 
the essence of social development, innova-
tion and gaining a broader perspective in 
problem solving. The mission of interdisci-
plinary integration is to break down  barriers, 
reorient insights, and to produce significant 
breakthroughs in academic research.

The current status

Interdisciplinary integration is not a novel 
concept, and it is the key for innovation. 
In 2015, Nature launched a special issue 
themed “Interdisciplinarity”, that concen-
trated on the views of interdisciplinary 
integration through different perspectives 
outside academia. Although the authors 
held different views of what interdisci-
plinary meant and debated the challenges 
and opportunities brought by the conver-
gence of multiple disciplines, most if not 
all agreed on the importance of integration 
(Figure 1). The question now is how to 
better appreciate its value. Personal expe-
rience tells us that while, on the one hand, 
we look forward to engaging in collabora-
tions, on the other hand, we are afraid that 
a temporary exhilaration that might end in 
disappointment. We now realize that inter-
disciplinary integration is the key to suc-
cessful scientific collaboration. However, 
there are valid concerns such as labor costs, 
division of funding and, time and energy 
consumption in the attempt to develop suc-
cessful interdisciplinary research [1].

Tackling a global 
 crisis

“Interdisciplinary integration” indicates 
that scientists, researchers, and the commu-
nity must work together to resolve global 
issues. Currently, the world is experienc-
ing a coronavirus outbreak. On 11th March 
2020, the World Health Organization 
(WHO) declared COVID-19 to be a global 
pandemic. How can interdisciplinary inte-
gration play a role in the light of this global 
public health emergency?

Case study: Interdis
ciplinary integration 
in  COVID19  research

Although the outbreak has only been 
underway for a short period of time, 
many related papers have been published 
through the different approach of fast pub-
lication during in this exceptional time [2]. 
This research is mainly divided into three 
areas: epidemiology [3], medical diagno-
sis and therapeutics [4], and virology [5]. 
It is clear that single-discipline investiga-
tion is inadequate to respond to the global 
outbreak of COVID-19, therefore inter-
disciplinary integration is being used in 
pathogen identification, virus screening, 
and vaccine development. Methods, ideas, 
and technologies of different domains have 
been extensively integrated to achieve new 
breakthroughs in the detection, prevention, 
and treatment of the disease.

One striking example is the combination 
of artificial intelligence (AI) and genet-
ics or radiology. Some researchers have 
used AI methods and omics technology to 
detect and find the natural hosts of COVID-
19. By finding the potential information 
in DNA sequences or computed tomog-
raphy (CT) images, these methods have 
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provided a brand-new strategy for investigating the virus. 
There have been other studies undertaken by multi-omics 
methods to fully screen or detect the virus [6]. Moreover, the 
latest research product named the “Intelligent Throat Swab 
Collecting Robot”, an idea that emerged from a collaborative 
research effort by the Chinese pulmonologist Nanshan Zhong 
and the Shenyang Institute of Automation at the Chinese 
Academy of Science, had recently been put into use. This 
robot can automatically collect throat swab samples from 
patients. Clinicians can control the system remotely, which 
avoids close contact with patients and protects clinicians from 
being infected. As all the operations are fully automated, the 
collecting efficiency and repeatability of the pharyngeal tis-
sue samples will also be improved. Considering the shortage 
of medical staff, the development of intelligent robots for 
drug delivery and health monitoring might become a neces-
sity. This indicates that medical robots may be developed 
not only for sample collection of infected patients, but also 
for non-infection emergency treatment in the future, such as 
consultation or pre-screening, sampling, testing, and analy-
sis. We believe that the increasing research achievements of 
interdisciplinary integration will have positive effects on the 
treatment, prevention, and control of diseases (Figure 2).

Besides academic research, integration among multiple 
domains and industries has also been noticeable. During an out-
break, the allocation and mobilization of emergency resources 
requires the cooperation of various fields. For example, coun-
tries or specific areas are being locked down in order to control 
the speed of spread. In these areas, public gatherings are banned, 
and schools are closed. The rapid development of Internet speed 

(such as the 5G network) will now play an indispensable role in 
sustaining the basic needs of the society. Doctors can team up 
to form multi-disciplinary treatment teams, discussing patient’s 
prognosis, making real-time diagnoses, and giving timely 
advice – all through online consultations, which greatly speeds 
up disease control; and also bring us one step closer to real-
izing precision medicine. This advancement of technology not 
only brings convenience, it becomes a necessity in the face of a 
global outbreak. Integration of social and academic resources is 
the fastest way to overcome the crisis.

Realization of integrative 
 research

For “integration” to be effective, it is important to understand 
which attempts, and importantly why some attempts, at inter-
disciplinary integration succeed. Take modern biomedical 
sciences for example, the success of this multi- disciplinary 
field depends on the integration among genomics, transcrip-
tomics, and proteomics, etc., and how these omics data com-
bined [7]. Even neuroscience research requires long-term 
interdisciplinary collaborations with theoreticians, math-
ematicians, and physicists to fully explain a neurobiologi-
cal process [8]. For another, the integration of data science, 
molecular medicine, and clinical medicine is considerable 
to realize personalized medicine [9]. Multi-centric clinical 
trials are now prevalent due to the availability of big data and 
data diversity.

Figure 1  The significance of interdisciplinary integration in the advancement of bioscience and medical research.
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A successful integration needs the accurate prediction of 
future developing trends, and therefore should not be rushed. 
Time consumption is mainly dependent on whether the man-
agement and evaluation metrics are sound in interdiscipli-
nary integration [10]. For instance, microbiology took many 
years to find the answers to several questions (such as under-
standing the mechanisms of the innate immune response, 
or identifying new pathways) through the integration with 
genomic and the medical sciences [11]. Furthermore, with 
the fast development of systemic therapies and integrated 
medicine, the evaluation metrics of some serious diseases 
are always in the state of dynamic change [12]. Researchers 
need to create new approaches to solve inherent problems in 
single domains, and these new approaches require new man-
agement systems. These phenomena happen throughout the 
processes of academic research, including the manuscript 
peer reviewing process [13]. Establishing a valuation system 
is crucial, although it takes more time.

Future insight

Regardless of domain, effective integration of diverse sci-
entific disciplines, incorporating perspectives of academia, 
industry, governmental organization, and rapid translation of 

these discoveries to the clinics is essential for realizing the 
potential of the next era of research. Personalized medicine 
underlines the role of science collaboration as a major inno-
vation driver in modern medical research, however, such sci-
entific collaborations are also subject to relevant challenges 
because interests, values, and aims often significantly differ 
between academia and industry. What we have learned from 
these outbreaks are that the challenges in various domains 
require the cooperation of experts from multiple fields.  
Co-operation creates innovation, innovation increases sig-
nificance, significance results in impacts and impacts shift 
the paradigms of life.
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