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Abstract

The Coronavirus Disease-2019 (COVID-19) pandemic is a public health emergency of
international concern. This pandemic poses a challenge to research and scientific community. In
this study, we developed and tested content reliability and content validity of a questionnaire
designed for evaluating the readiness and willingness of researchers to participate in virology
research in Jordan. The survey was hosted on an online platform, and the link was emailed. A total
of 332 participants from universities across Jordan completed the survey. For factor analysis,
Kaiser-Meyer-Olkin value (KMO) and Bartlett’s Test of Sphericity were conducted. Furthermore,
exploratory factor analysis (EFA) with parallel analysis and scree plots were conducted to evaluate
the most suitable model for the data. The result of the EFA suggested a five-factor model would
fit the survey. Data showed that the lowest means were for researchers’ readiness to conduct
virology research and readiness for virology research with means of 2.07 and 2.95, respectively.
Moreover, years of experience and specialty had a significant effect on the readiness and
willingness of virology research in Jordan. In conclusion, readiness for research and researchers
should be addressed and authorities should pay attention to these shortcomings in virology
research.

Key words: COVID 19, research evaluation, virology research, readiness of research.

Abbreviations: COVID-19: Coronavirus Disease 2019; CFA: Confirmatory factor analysis; CFI:
Comparative fit index; CMIN/DF: Minimum discrepancy per degree of freedom; EFA:
Exploratory factor analysis; HIV: Human Immunodeficiency Viruses; IFI: Incremental fit index;
KMO: Kaiser-Meyer-Olkin value; PCA: principal-components analysis; RMSEA: Root Mean
Square Error of Approximation; ROVRC: respondents’ opinions regarding virology research
components; RR: readiness of the researcher; RSR: readiness of scientific research; RVR:
readiness of virology research; SARS : Severe Acute Respiratory Syndrome; SARS-CoV-2:
Severe Acute Respiratory Syndrome Coronavirus 2; SD: standard deviations; WCVR: willingness
for conducting virology research.
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Introduction

In recent years, virus-caused infections have had considerable prominence in public health *.
Numerous new viruses have been identified in the past three decades, including Human
Immunodeficiency Viruses (HIV), Hepatitis B and C, Severe Acute Respiratory Syndrome
(SARS) and Avian Influenza ®. These isolated viruses have played a significant role in developing
a new model of public health perceptions. Similarly, the social and economic structure of global
communities has been affected by the emerging viruses °.

A previous editorial report emphasized on the importance of research, especially virology
research®. The growing significance of virology is directly related to the fact that we know more
and more viruses, better understand their ties to certain diseases, and that certain viral infections
are looked at in different ways by epidemiology: suddenly we identify viruses where we haven't
seen them before °. Case in point: diseases of the Zika virus or the spread of the Chikungunya
virus, which has conquered many new areas over the past few years®. At the same time as the
viruses were multiplying, however, our diagnostic capabilities were expanding tremendously and
groundbreaking progress has been made in viral therapy’. For example, modern antiviral
medication therapies for hepatitis C have all but revolutionized conventional therapies that have
been fraught with side effects®. Virus infections will continue to spread with the on-going
globalization. For all intents and purposes that will inevitably extend to the entire virology
discipline, the treatment of triggers and diagnostics will become more relevant®.

In December 2019, a pneumonia outbreak related to a new coronavirus, termed Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) was first discovered in Wuhan, China *°.
Thenceforth, infection spread across China and become globalized ™. The disease caused by the
novel coronavirus was identified by WHO on 12 February 2020 as Coronavirus Disease-2019
(COVID-19) *. By the end of September 2020, more than 33M confirmed cases were reported

and more than 1M deaths had been attributed to coronavirus infection *°. Furthermore, COVID-19
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has had a devastating impact on economies through numerous routes, including health,
transportation, agricultural and tourism ‘. Correspondingly, trade with other countries may also
be affected, as modern economies' interconnectivity means that an outbreak may also affect
international supply chains *". Therefore, in order to respond efficiently to the COVID-19
outbreak, quick identification of cases and contacts, suitable clinical management and infection
control, and employment of community mitigation efforts are essential *°. Importantly, there is an
urgent need to enhance the efficiency of the research process involving the study of pathogenesis,
mechanisms of spreading and developing treatment and vaccines for COVID-19. To do so, all the
research elements should be ready and effective. In this study we analyzed the perceptions of
Jordanian academics and researchers in medicine and associated disciplines, including
microbiology and pharmacology related to virology to develop suggestions to prepare virology
research for future outbreaks. As the demand for virology research increases globally during the
COVID-19 pandemic, we also measured the readiness and effectiveness of virology research in
Jordan. Therefore, this study aims to develop a valid and reliable tool to evaluate the readiness and
willingness of researchers to conduct virology research. Furthermore, we intend to highlight
perceived obstacles and difficulties that may have the potential to delay the progression of virology

research.
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Methods

Design and ethics

This was a cross-sectional survey directed towards academics and researchers from different
medical/biological faculties in Jordan. This survey was developed to study two main objectives.
The study was approved by Al-Zaytoonah University of Jordan Research Ethics Committee (Ref.
8/18/2018-2019). A panel of four academic pharmacists, who hold PhDs with varying expertise in
various disciplines, including survey design, English and pharmacy education, performed face and
content validations. The survey was pilot-tested on 10 faculty members in order to assess their
comprehension of the survey and the time taken to complete it. The results obtained from these
faculty members were excluded from the study. Following the pilot study, suggestions were given
on ways to improve the technical aspects of the survey, such as the number of the questions or the

order of the answers which was amended accordingly.

Survey

A literature review was conducted to prepare questions. The guidelines on establishing a virology
research laboratory in developing countries, WHO Laboratory Biosafety Manual®**°, and the
perception of academics and researchers working in health-related fields were taken into
consideration. The survey consisted of two sections. The first section consisted of nine multiple-
choice questions which asked for anonymous demographic information about the respondent. The
second section consisted of 37 questions to measure respondents’ views of different aspects
relating to the readiness and effectiveness of virology research in Jordan, including COVID-109.
Participants were asked to rate their opinions on a five-point Likert scale from 1 (strongly
disagree) to 5 (strongly agree) (Appendix 1). The survey took approximately 15-20 minutes to

complete.

Sampling and sample recruitment process
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The study population included academic and research staff from medical and science faculties
(health-related faculties) at public and private institutions. The institutions included universities
and research centers across Jordan. Examples of health-related programs were medicine,
veterinary science, doctorate in pharmacy, pharmacy, nursing, medical analysis, genetic
engineering, chemistry, biology.

The heterogeneity of the population was intentionally high because the purpose of this study was
to develop a generalized instrument that could be used to evaluate the readiness extent of human
virology research in different countries across the globe. The sampling strategy was purposive, and
the survey was administered to participants working in various universities across Jordan. The
number of participants used to validate this instrument was calculated based on a question to
participant ratio of 1:5 as previously described?’. Moreover, our study population included all
researchers who were interested in medical research in different disciplines. The total number of
study population were 2000. Therefore, using sample size calculation (Kish formula) for a finite
population, the required sample size to obtain 5% margin of error is 323. Importantly, the sample
size in this study (332) satisfied these requirements.

The survey was distributed to academic and research staff from medical and science faculties
(health-related faculties) at 21 public and private universities across Jordan. The survey and the
participant information sheet were hosted on an online platform (google form), and the link was
emailed. No financial incentives were offered, and reminder emails were sent out to all faculties
two weeks after the initial email. The questionnaire was distributed and data collected between

April 2020 and May 2020.

Data analysis
Categorical variables were expressed as frequencies and percentages while continuous variables

were expressed as means and standard deviations (SD). The survey questions were treated as
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ordinals. The Kaiser-Meyer-Olkin value (KMO) and Bartlett’s Test of Sphericity were conducted
to evaluate the suitability of the data for factor analysis. Parallel analysis and scree plots were
evaluated to determine the suitable number of factors to be included in the model. Exploratory
factor analysis (EFA) was conducted using principal-components analysis (PCA) to evaluate the
most suitable model for the data. The correlation matrix indicated that the factors generated were
highly correlated (r = -0.49), thus oblimin rotation was used to generate a pattern matrix.
Communalities were examined and items that were below 0.3 were excluded. In addition, items
that had loadings of 0.4 or greater in more than one factor or did not have a loading of 0.4 or
greater in any factor were excluded. The factor correlation matrix was evaluated to determine
discriminant validity. Cronbach’s alpha was evaluated to assess the internal consistency of each
factor. The ceiling and floor effects were evaluated by calculating the frequency of participants
that had the maximum or minimum possible scores; the percentage of participants who have these
scores should not exceed 15 .

Confirmatory factor analysis (CFA) was conducted to re-evaluate the suitability of the data to the
suggested model using the Bengt Muthén method, maximum likelihood extraction method was
used. Goodness of fit of model was evaluated by examining Comparative fit index (CFl),
Incremental fit index (IFI), Root Mean Square Error of Approximation (RMSEA) and Minimum
discrepancy per degree of freedom (CMIN/DF), the values of IFI and CFI of 0.8 or greater,
RMSEA of 0.1 or less %. Alternative ways of assessing model fit where CMIN/DF is less than 3
are considered acceptable 2.

Dummy variables were created for questions that allowed multiple options. We used Mann
Whitney U test, t-test, analysis of variance (ANOVA) and Kruskal-Wallis one-way analysis of
variance were applied to evaluate differences in factor scores between each subgroup. Several
analysis of covariance (ANCOVA) models were conducted to evaluate the demographic variables

association with the score of each factor. Repeated measures ANOVA was conducted to evaluate
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the differences between the means of the scores for each factor. Finally, all data analysis was

conducted using AMOS version 22 and SPSS version 25.

Results

A total of 332 participants (16.6% response rate, number of respondents divided on the total
number of study population) from different faculties completed the survey. About half of the
correspondents were male (55.4%). The majority of respondents had doctorate degree (84.0%).
Almost all of the correspondents were academic-researchers (93.4 %). Around (60.5%) of the
study sample worked in a public university. When asking about research interest (62.0%) had
research interest in medical field. More than third of the participants (35.2%) had research
experience of five years or less. Full Sociodemographic characteristics of participants illustrated in

Table 1.

TABLE 1 HERE

The Kaiser-Meyer-Olkin test result was 0.9 and Barlett's Test of Sphericity was significant,
x2(666) = 7748.47, p < 0.01, indicating the suitability of the data for factor analysis. The
communality of the question “I have enough time to conduct scientific research” was 0.18 and thus
was excluded from the final model. The scree plot (Figure 1) and parallel analysis suggested a 5

factor-model.

Figure 1 HERE

These factors were the expected factors when formulating the questionnaire which included

readiness of virology research (RVR), willingness for conducting virology research (WCVR),
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respondents’ opinions regarding virology research components (ROVRC), readiness of scientific
research (RSR) and readiness of the researcher (RR). As Table 2 shows, in the retained items in
the final model the lowest communality was 0.43 for the item “In my opinion, there is a high need
to increase the number of microbiologists (including virologists) in my institution to enable the
conduction of a research in the field of human viral infectious diseases (including COVID-19)”
and the lowest factor loading was 0.45 for “My institution has clear regulations that allow joint
research collaborations with various institutions (including the healthcare sector)”.

Table 2 here

Cronbach's alpha values were all above 0.8 and deleting any item would not improve the reliability
indicating good internal consistency. Correlations between the five factors was evaluated using
Pearson’s correlations and the highest correlation was 0.49 indicating acceptable discriminant
validity. CFA confirmed the five-factor model with acceptable model fit indicators (CFI = 0.90,
IFI = 0.89, RMSEA = 0.06 and CMIN/DF=2.2) (Figure 2). Ceiling and floor effects were not
present as the percentages of respondents that had the maximum or minimal possible scores were
less than 15%.
Figure 2 here

As Table 3 shows, several variables were associated with at least one factor score including
education level, institution position, type of institution, research interest and years of experience.
Position in the institution was significantly associated with RVR, RSR and RR as the means of
RVR, RSR and RR were significantly lower in “academic researchers” when compared with “non-
academic researcher” and significantly higher in “research assistant” when compared with “not
research assistant”. RR mean was significantly higher for bachelor’s degree when compared with
other education levels. RVR was significantly higher for public university than private. “Medicinal

chemistry research interest” had significantly higher means in WCVR and RR when compared
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with “no medicinal chemistry research interest”, RR mean was also significantly higher in “having
biology research interest” when compared with “not having biology research interest”. The highest
mean in RR was in 11-15 years of experience group when compared with other years of

experience groups, while in RSR the highest mean was in >20 years of experience group.

Table 3 here
ANCOVA analysis revealed that the total readiness of virology research, including COVID-19
related research was associated with research interest and years of experience as shown in Table 4.
In years of experience having “less than five years of experience” was significantly lower than
“11-15” years of experience group. Research interest in biology, medical field and medicinal
chemistry significantly increased the mean of total of virology research when compared with not

having these research interests.

Table 4 here
The repeated measures ANOVA indicated that the score of ROVRC factor was significantly
higher than the remaining factors (p<0.01) and the scores of RR factor was significantly lower than
the remaining factors (p<0.01), it also indicated that there were significant differences between the

scores of all the factors except between the scores of WCVR factor and RSR factor.

Downloaded from https://www.cambridge.org/core. IP address: 188.220.119.170, on 17 Dec 2020 at 17:04:38, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/dmp.2020.437


https://doi.org/10.1017/dmp.2020.437
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

Discussion

The COVID-19 pandemic is a public health emergency of international concern and poses a
challenge to the research and scientific community 2°. Research data are needed to develop
evidence-driven decisions regarding the importance of establishing and activating human virology
research during the epidemic crisis *°. Therefore, in this study, we designed and validated a
questionnaire to measure the attitude of academics and researchers in the medical field and those
whom their work may contribute to it towards the extent of readiness and effectiveness of the
research concerning human viral infectious diseases, including COVID-19, in Jordan. The items of
this questionnaire were designed based on the WHO requirements and guidelines on establishing
of virology laboratory in developing countries. The items asked about the readiness and
effectiveness of key aspects of establishing a virology laboratory in a developing country, policy
and program, infrastructure, human resources, and technologies available *. The overall response

rate were considered to be acceptable as previously reported 2°.

The result of the EFA suggested a five-factor model would fit the survey. These factors are RVR,
WCVR, ROVRC, RSR and RR. These factors were found to have acceptable factor loadings,
communalities and high internal consistency. The total mean for these factors was also satisfactory
with the highest total mean for ROVRC factor. After establishing construct validity, the finalized
version of the survey consisted of 37 questions (9 questions for RVR, 7 questions for WCVR, 7
questions for ROVRC, 9 questions for RSR and 5 questions for RR). Data show that factors
ROVRC, RSR and WCVR have the highest means while RVR and RR have the lowest. This
indicates that academics and researchers in Jordan agree that the willingness of researchers, and
readiness of scientific research are available and effective in Jordan. Also, the respondents’
opinions agreed on the importance of the availability of the components for virology research,

including COVID-19 related research. However, we lack the readiness component of both the
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researchers and research. This is because Jordan needs better infrastructure to accommodate
specifications required for virology research as well as better training programs and competent

researchers to conduct this type of research.

The result of the survey indicated that the position in the institution was significantly associated
with RVR, RSR and RR. Academic researchers revealed that in Jordan we are not ready for
conducting virology or scientific research. This might be due to the limited resources for research
in Jordan. At the time of the study, no official grants were allocated toward research concerning
viruses. Furthermore, virology research was not considered as one of the national priorities.
Importantly, bachelor degree holders were more ready to conduct research than other educational
levels. This might be due to the fact that bachelor degree holders had not yet encountered the
obstacles presented by limited resources. While higher education levels have faced these
limitations, which makes them reluctant to engage in research especially virological research
without the suitable resources. Public universities have higher readiness for virology research. That
might be due to the availability of resources and that public universities focus more on research.
Research interests in medicinal chemistry and biology were more ready and willing to conduct
research, especially virology related research. This is not surprising as the main focus of research
is in finding better and new drugs that to help humanity in different disciplines. Since the COVID-
19 outbreak, the focus of research has shifted toward virology related research. Finally, the years
of experience has also influenced the readiness and the willingness to conduct research, including
virology research. The higher the years of experience, the more ready the researcher. That is also
unsurprising as more experience will make it easier to overcome obstacles encountered during

research and the faster the research is conducted.
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According to Guidelines on Establishment of Virology Laboratory in Developing Countries
prepared by WHO, Jordan lacks the requirements to establish a virology research related to
COVID-19. Knowing the effects of SARS-CoV-2 and based on the WHO guidelines, it is related
to Risk Group 4 that possess “high individual and community risk”. Hence, dealing with SARS-
CoV-2 requires the following: a laboratory type of “dangerous pathogens unit”, a “Level 3 plus
airlock entry, shower exit, special waste disposal”, and “Class III biological safety cabinet (BSC),
or positive pressure suits in conjunction with Class 11 BSCs, double-ended autoclave (through the

wall), filtered air”. Unfortunately, Jordan lacks these requirements.

Furthermore, based on the aforementioned guideline, minimum staff requirements are of great
importance. These include “A qualified virologist possessing a postgraduate qualification in
virology with three to five years’ experience in diagnostic virology”, “Two junior microbiologists
possessing a Master’s degree in Medical Microbiology with one to two years’ experience in
diagnostic virology”, “Two laboratory technologists possessing a graduate degree in science with a
diploma in Medical Laboratory Technology (one to be trained in cell culture and virus isolation
methods and the other to be trained in serology)”, and “One or two laboratory supportive staff”.
Although Jordan might have the previous qualifications in terms of degrees obtained
internationally through postgraduate studies, but they definitely will not have the experience in

diagnostic virology as we already lacking the proper facilities.

During a public health crisis in which viruses are involved, it is essential for policymakers and
public health experts to know the extent of readiness of human virology research. Having access to
data on virology research components such as the number of qualified academics and researchers
who are interested in studying human viral infectious diseases, the presence and readiness of

diagnostic and research virology laboratories, the presence of proper infrastructure, the allocation
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of institutions’ budget intended for establishing virology laboratory and for supporting the human
virology projects, and the presence of policies and procedures to conduct human virology research
allows evidence-based decisions, including what components to focus on when developing human

virology research to facilitate the diagnosis and discovery of vaccines and other treatments 2’

Laboratories have complex structures and are diverse in purpose %. Today's biomedical research
and clinical laboratories must have a dynamic nature and be able to adapt rapidly to public health
pressures and needs °. Indeed, emerging and/or re-emerging of infectious diseases is one example
where laboratories must be able to adjust priorities to meet with the challenges facing them. Thus,
regular certification should be conducted for all biological research and clinical laboratories, in
order to guarantee that adaptation and maintenance are undertaken promptly and in an appropriate
and safe manner *. Similarly, to allow virology research to be conducted promptly, all necessarily
research components including human and physical resources, funds, and policies should be
available to the researchers. Establishing a national virology laboratory would allow local
scientists to quickly sequence the new virus gene and study an outbreak rather sending the samples
of diseases and viruses to laboratories abroad. By doing so, time is saved and consequently so are
lives *. We need scientists and researchers from a wide variety of disciplines to work together to

stop the COVID-19 outbreak and to prepare for future outbreaks.

We found that the RR factor was associated with several factors, including gender, education level
and researchers’ interest. We need scientists and researchers from a wide variety of disciplines to
work together in order to stop outbreaks, but this will not occur unless we increase the readiness of
researchers and research concerning virology in Jordan. Thus, we recommend establishing a virology
laboratory which possess the recommended infrastructure, as well as to create a training program that
train to increase researchers’ readiness to conduct virology research such as COVID-19 research.
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It is worth mentioning that there are number of academic and research institutions in Jordan that will
be funding or currently funding COVID-19 research projects. For example, Abdul Hameed Shoman
Foundation has started to receive research proposals and Al-Zaytoonah University of Jordan funded
two research projects. However, it is known that these research projects will not be dealing with the
virus itself, since we lack properly trained researchers and proper research in virology. These projects
are likely to be dealing with coronavirus from different research aspects, such as informatics.

Future work

This article represents the first step of a long-term and more comprehensive validation research to
ensure that the virology research is optimized. Future work may include implementing this survey
on other countries. This will help in uncovering the difficulties and obstacles that may hinder
virology research. Moreover, feedback from this survey will help improve and enhance virology
research to respond to future pandemics.

Limitations

Several limitations could be discussed for this study. The participants, who completed the
questionnaire, could be more interested in the topic than those who did not complete it, which may
lead to selection bias. Furthermore, recall bias may have affected recollections of events or
interactions by participants. Likewise, pre-existing ideas can also impair the memory of past
events and their responses were not independently validated. As the questionnaire was completed
by the participants social desirability bias could be present. However, the identity of the
respondent were anonymous.

In conclusion, due to the increase of the demand for virology research globally during COVID-19
pandemic crisis, it was necessary to measure the level of readiness and effectiveness of virology
research in Jordan. Therefore, we developed and tested the content reliability and content validity of a

questionnaire-based evaluation tool designed for evaluating the readiness and effectiveness of virology
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research in Jordan. Data showed that researchers are willing to conduct virology research due to
readiness of the researchers in scientific research. However, in Jordan we lack the readiness of both the
researchers and research in virology to do this. Authorities should pay attention for these shortcomings

in virology research with the help of academia.

Author contributions: BI participated in study design and conceptualization, drafted and revised
the manuscript, helped in collecting the data. AH participated in study design and
conceptualization, drafted and revised the manuscript, helped in collecting the data. WQ
conceptualized and designed the study, analyze statistically the data, critically revised the
manuscript for intellectual content, and approved the final version of the manuscript. OA
conceptualized and designed the study, critically revised the manuscript for intellectual content,
and approved the final version of the manuscript. JL critically revised the manuscript for

intellectual content, and approved the final version of the manuscript.

Financial disclosure: No financial disclosure.

Conflict of interest: The authors declare no conflict of interest.
Figure legends
Figure 1 Scree Plot

Figure 2 Confirmatory Factor Analysis

Downloaded from https://www.cambridge.org/core. IP address: 188.220.119.170, on 17 Dec 2020 at 17:04:38, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/dmp.2020.437


https://doi.org/10.1017/dmp.2020.437
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

References

1. Murray CJ, Barber RM, Foreman KJ, et al. Global, regional, and national disability-adjusted life
years (DALYs) for 306 diseases and injuries and healthy life expectancy (HALE) for 188 countries,
1990-2013: quantifying the epidemiological transition. The Lancet. 2015;386(10009):2145-2191.

2. Tapper M. Emerging viral diseases and infectious disease risks. Haemophilia. 2006;12:3-7.

3. WHO. Guidelines on establishment of virology laboratory in developing countries. 2009.

4, Imperiale MJ, Casadevall A. The importance of virology at a time of great need and great jeopardy.
mBio. 2015;6(2):e00236.

5. Flint SJ, Racaniello VR, Rall GF, Skalka AM, Hatziioannou T. Principles of virology, Volume 2:
pathogenesis and control. John Wiley & Sons; 2020.

6. Benelli G, Mehlhorn H. Declining malaria, rising of dengue and Zika virus: insights for mosquito
vector control. Parasitology research. 2016;115(5):1747-1754.

7. Teles R, Teles F, Frias-Lopez J, Paster B, Haffajee A. Lessons learned and unlearned in periodontal
microbiology. Periodontology 2000. 2013;62(1):95-162.

8. Hechtman L. Clinical naturopathic medicine. Elsevier Health Sciences; 2018.

9. Phillips CJ, Harrington AM, Yates TL, Simpson GL, Baker RJ. Global disease surveillance, Emergent
disease preparedness, and National security. The Museum of Texas Tech University, Lubbock.
2009:12-14.

10. Lu H, Stratton CW, Tang YW. Outbreak of Pneumonia of Unknown Etiology in Wuhan China: the
Mystery and the Miracle. Journal of Medical Virology.

11. Holshue ML, DeBolt C, Lindquist S, et al. First case of 2019 novel coronavirus in the United States.
New England Journal of Medicine. 2020.

12. Kucharski AJ, Klepac P, Conlan A, et al. Effectiveness of isolation, testing, contact tracing and
physical distancing on reducing transmission of SARS-CoV-2 in different settings. medRxiv. 2020.

13. Wang C, Horby P, Hayden F, Gao G. coronavirus outbreak of global health concern. Lancet 2020;
published online Jan 24. https://dox. doi. org/S0140-6736 (20) 30185-9—In this Comment, the
first sentence of the. 2020.

14. WHO. https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-
happen. 2020.

15. WHO. https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/.
2020.

16. Fernandes N. Economic effects of coronavirus outbreak (COVID-19) on the world economy.

Available at SSRN 3557504. 2020.

17. Barua S. COVID-19 pandemic and world trade: Some analytical notes. Available at SSRN 3577627.
2020.

18. Food U, Administration D. Policy for Diagnostic Tests for Coronavirus Disease-2019 During the
Public Health Emergency: Immediately in Effect Guidance for Clinical Laboratories, Commercial
Manufacturers, and Food and Drug Administration Staff. Paper presented at: United States. Food
& Drug Administration2020.

19. WHO. Health research: solutions through knowledge. 2017.

20. Mundfrom DJ, Shaw DG, Ke TL. Minimum sample size recommendations for conducting factor
analyses. International Journal of Testing. 2005;5(2):159-168.

21. McHorney CA, Tarlov AR. Individual-patient monitoring in clinical practice: are available health
status surveys adequate? Quality of life research. 1995;4(4):293-307.

22. NE MWC, Robert. Alternative ways of assessing model fit. Testing structural equation models.

1993;154:136.

23. Bollen KA, Long JS. Testing structural equation models. Vol 154: Sage; 1993.

24, Kline RB, Kline R. Principles and practice of structural. In: Equation Modeling, New York: Guilford
Press; 1998.

Downloaded from https://www.cambridge.org/core. IP address: 188.220.119.170, on 17 Dec 2020 at 17:04:38, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/dmp.2020.437


https://dox/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/
https://doi.org/10.1017/dmp.2020.437
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

25. Rothan HA, Byrareddy SN. The epidemiology and pathogenesis of coronavirus disease (COVID-19)
outbreak. Journal of autoimmunity. 2020:102433.

26. Ramshaw A. The complete guide to acceptable survey response rates. Genroe com. 2017.

27. Rubin GJ, Bakhshi S, AmI6t R, Fear N, Potts HW, Michie S. The design of a survey questionnaire to
measure perceptions and behaviour during an influenza pandemic: the Flu TElephone Survey
Template (FIUTEST). 2014.

28. White RT. The link between the laboratory and learning. International Journal of Science
Education. 1996;18(7):761-774.
29. Gelijns A, Rosenberg N. The dynamics of technological change in medicine. Health affairs.

1994;13(3):28-46.

30. Safety O, Administration H. Laboratory safety guidance. Occupational Safety and Health
Administration US OSHA. 2011.

31. Burnett LC, Lunn G, Coico R. Biosafety: guidelines for working with pathogenic and infectious
microorganisms. Current protocols in microbiology. 2009;13(1):1A. 1.1-1A. 1.14.

Downloaded from https://www.cambridge.org/core. IP address: 188.220.119.170, on 17 Dec 2020 at 17:04:38, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/dmp.2020.437


https://doi.org/10.1017/dmp.2020.437
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

Table 1. Sociodemographic characteristics of participants

Variables Frequency & Percentage (%0)
Male 184 (55.4%)
Gender
Female 148 (44.6%)
Bachelor’s Degree 7 (2.1%)
Education Level Master’s Degree 46 (13.9%)
Doctorate Degree 279 (84.0%)
Administrative 32 (9.6%)
Your Position Academic-Researcher 310 (93.4%)
Research Assistant 27 (8.1%)
Public University 201 (60.5%)
Institution Type
Private University 131 (39.5%)
Medicinal Chemistry 127 (38.3%)
Research Interest? Biology 130 (39.2%)
Medical Fields 206 (62.0%)
<5 117 (35.2%)
6-10 83 (25.0%)
Years of Research Experience 11-15 57 (17.2%)
16-20 26 (7.8%)
>20 49 (14.8%)
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Cronbach’s Corrected
Alpha Item-Total Mean + SD
Correlation

Communalities

Factor Loadings Min-Max

RVR
Q15, Q25, Q26,
0.47-0.81 0.52-0.68 0.91 0.89 -0.90 2.95 + 0.74
Q28, Q29, Q31,

032, Q33, Q34

WCVR
Q6, Q7, Q8, Q9, 0.54-0.91 0.51-0.85 0.92 0.90-0.93 3.35+1.01

Q10, Q11, Q12

ROVRC
Q18, Q19, Q21,
0.80-0.58 0.49-0.65 0.83 0.46-0.68 4.21+0.58
Q27, Q30, Q36,

Q37

RSR

Q13, Q14, Q16,
0.44-0.81 0.43-0.65 0.90 0.54-0.73 3.42+0.77

Q17, Q20, Q22,

Q23, Q24, Q35

RR

Q1, Q2, Q3, Q4, 0.68-0.78 0.61-0.70 0.88 0.67-0.75 2.07+0.91

Q5

Table 2. Factor loadings, communalities, reliability, and factor means + SD.

RR; readiness of the researcher, RSR; readiness of scientific research, ROVRC; respondents’
opinions regarding virology research components RVR; readiness of virology research, SD;
Standard deviation, WCVR; willingness for conducting virology research.
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Table 3. Association between different sample characteristics and factors’ means.

RVR WCVR | ROVRC RSR RR
Independent Variables (mean (mean (mean * (mean % (mean %
SD) SD) SD) SD) SD)
2.99 3.36 4.20 3.47
Male *0.79) | (x1.04) | (x062) | (z076) | 215099
Gender 2.90 3.35 4.22 3.36
Female *067) | (099) | (2052 | (z078) | 197 (*0.87)
Bachelor’s D 3.32 3.82 4.14 3.95 3.20
achelor’s Degree (+1.0) (+0.86) | (#0.73) | (20.59) | (+0.86)™
Education , 3.0 3.26 4.16 3.35
Level Master’s Degree (#0.71) | (+0.94) (+0.57) (x0.86) | >14(*0.93)
2.93 3.35 4.22 3.42
Doctorate Degree (0.74) (+1.03) (£0.57) (20.76) 2.03 (x0.89)
2.71 3.41 4.39 3.49
o Yes | wo7ay | @096) | (x037) | (r081) | 194 (099)
Administrative 597 3.35 419 341
No | 1074y | (x1.02) | 059) | (r077) |?208(*0-90)
. 2.93 3.33 4.21 3.39 2.03
Your Academic- (i074) (1102) (1057) (1'077) (i089)
Position Researcher 3.27 3.68 4.25 3.85
No | wo67) | (2000) | (2063) | (z067) | 289 (098)
v 3.29 3.65 4.21 3.77 2.73
® | (2059 | (+079) | (20.60) | (x0.64)" | (21.05)"
Research
Assistant 2.92 3.33 4.21 3.39
No | wo75) | @103) | (z057) | (z078) |20 (087)
o 3.01 3.32 4.21 3.37
Institution Public University (0.76)" (+1.06) (20.62) (0.77) 2.14 (x0.97)
Type . o 2.85 3.39 421 3.51
Private University (0.71) (+0.95) (0.50) (0.78) 1.97 (x0.80)
Ves 2.91 3.59 4.26 3.45 2.17
Medicinal (+0.69) | (x0.82)" (+0.55) (+0.72) (+0.89)"
Chemistry 2.97 3.20 4.18 3.40
No | w077y | (21.09) | (#059) | (z082) |200(091)
Ves 2.90 3.61 4.27 3.52 2.38
Research Biology (x0.75) | (¥1.03)” | (x0.55) (+0.75) (+0.95)"
Interest? No 2.98 3.19 4.17 3.36 1.87 (+0.82)
(+0.74) (+0.97) (x0.59) (x0.78) R
3.00 3.50 4.29 3.45
o Yes | 075 | (096)" | (#057) | (o77) | 214 (094)
Medical Fields 286 312 208 338
No | x072) | (x106) | (x056) | (r077) |1:96(*084)
Years of < 2.83 3.36 4.16 3.19 1.93
Research = (+0.73) (+0.89) (+0.61) (+0.81)" (+0.84)”
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iperience 6-10 (fd?fz) (fd%gg) (fd.2514) (1?64767) 1.96 (0.87)
11-15 (369861) (fd?gls) (fd§564) (-'_-36.5798) 241 (+0.95)

16-20 (56?713) (if.g) (1:16.2564) (36.5606) 2.18 (+0.89)

>20 (56.1722) (J_rzi?z?z) (1:16.1529) (4_?6?0) 2.14 (+0.99)

Note: * P value <0.05, ** P value < 0.01

RR; readiness of the researcher, RSR; readiness of scientific research, ROVRC; respondents’
opinions regarding virology research components RVR; readiness of virology research, SD;
Standard deviation, WCVR; willingness for conducting virology research.
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Table 4. Significant variables associated with Total questionnaire mean (post hoc results)

95% Confidence
Mean Interval for
Variable . SE P-Value Difference
Difference
Lower Upper
Bound Bound
“Less than 5 years’ experience” —
11-15” -0.254 0.086 0.003 -0.422 -0.850
“Biology” — “Not Biology” 0.182 0.057 0.002 0.070 0.295
Medical F'e'FOi'ela,, Not Medical 0232 | 0.058 | 0.000 0.118 | 0.346
“Medicinal Chemistry” — “Not
Medical Chemistry” 0.128 0.059 0.030 0.013 0.243
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Figure 1 Scree Plot

Figure 1

Scree Plot
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Figure 2 Confirmatory Factor Analysis

Q35
33
3

9]
)

2

34
30
28
1
il
1
12
1
Q1 7
1
13
@
1
1 |
1
1
Q
@

Q18
Q19
Q24
Q26

22

w
N =

Q

elololelelalelele
BlER 3

2
o

200000000

EIB8

&y
B

DG

37

alelalaliotslele
el BEREEEEEERE (REE

€916

0
=

Q3

@&
EIB[E
N

Downloaded from https://www.cambridge.org/core. IP address: 188.220.119.170, on 17 Dec 2020 at 17:04:38, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/dmp.2020.437


https://doi.org/10.1017/dmp.2020.437
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

