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Abstract

:

Dental academic institutions are affected by COVID-19. We assessed the perceived COVID-19 preparedness of these institutions and the characteristics of institutions with greater perceived preparedness. An international cross-sectional survey of dental academics was conducted from March to August 2020 to assess academics’ and institutional attributes, perceived preparedness, and availability of infection prevention and control (IPC) equipment. Principal component analysis (PCA) identified perceived preparedness components. Multilevel linear regression analysis assessed the association between perceived preparedness and fixed effect factors (academics’ and institutions’ attributes) with countries as random effect variable. Of the 1820 dental academics from 28 countries, 78.4% worked in public institutions and 75.2% reported temporary closure. PCA showed five components: clinic apparel, measures before and after patient care, institutional policies, and availability of IPC equipment. Significantly less perceived preparedness was reported in lower-middle income (LMICs) (B = −1.31, p = 0.006) and upper-middle income (UMICs) (B = −0.98, p = 0.02) countries than in high-income countries (HICs), in teaching only (B = −0.55, p < 0.0001) and in research only (B = −1.22, p = 0.003) than teaching and research institutions and in institutions receiving ≤100 patients daily than those receiving >100 patients (B = −0.38, p < 0.0001). More perceived preparedness was reported by academics with administrative roles (B = 0.59, p < 0.0001). Academics from low-income countries (LICs) and LMICs reported less availability of clinic apparel, IPC equipment, measures before patient care, and institutional policies but more measures during patient care. There was greater perceived preparedness in HICs and institutions with greater involvement in teaching, research, and patient care.
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1. Introduction


In December 2019, the identification of a highly infectious respiratory disease in China raised international public health concerns. The COVID-19 disease was caused by the SARS-CoV-2 coronavirus and was declared a pandemic by the World Health Organization (WHO) on 11 March 2020 [1]. As of 1 October 2020, there were 33.8 million confirmed COVID-19 cases and one million deaths [2]. The pandemic has had an impact on various sectors of life and the economy. In several countries, the operations of universities and schools—among many other institutions—have been severely affected.



Dental schools were faced with multiple challenges during the pandemic [3]. They had to balance the implementation of a stay-at-home policy and the suspension of clinical teaching with the provision of emergency services to patients [4,5] at the same time, and continuing quality dental education [6] through the use of technology for distance teaching and learning [7,8,9]. For dental schools in developing countries, the cost of shifting to online education was huge, preventing many schools from making the needed transition. The shutdown of dental academic institutions because of COVID-19 also raised students’ concerns regarding the replacement of hands-on-experience with didactic online teaching, uncertainty about graduating during the pandemic, and clinical competence at graduation [7].



The COVID-19 pandemic, therefore, challenged and continues to challenge dental academic institutions by testing the limits of their emergency preparedness, elevating the stress levels of dental academics [10], and requiring them to be up to date with the latest knowledge of the characteristics and transmissibility of this disease [11]. Some academic institutions were more prepared than others to establish emergency response plans that made it possible to return to near normalcy for dental students’ education and reduced the health and safety risks for faculty, staff, and students.



Preparedness refers to the ability to anticipate and respond effectively to the impact of hazards [12]. Assessing various aspects of dental academic institutions’ preparedness to deal with the pandemic is important to prepare for future operational scenarios and balance the pros and cons of continued closure versus opening and resuming work. Understanding the characteristics associated with different degrees of preparedness helps prioritize institutions with a greater need for support and makes it possible for academics and other stakeholders to address weaknesses and have realistic expectations for the short-term and intermediate future of dental education in addition to investing in human and non-human resources needed for supporting measures such as online education and clinical placement.



The aim of the study was to assess the various aspects of institutional preparedness perceived by dental academics in response to the COVID-19 pandemic in several countries around the world and to determine the institutional characteristics associated with perceived preparedness. The null hypothesis of the study was that perceived preparedness would not be associated with institutional characteristics and would not differ by country.




2. Methods


A cross-sectional survey of dental academics was conducted using an online questionnaire from March to August 2020. Ethical approval for the study was obtained from the Research Ethics Committee of the Faculty of Dentistry, Alexandria University, Alexandria, Egypt (IRB 00010556-IORG 0008839 /6-11-2016).



We tried to identify a sampling frame for dental academic institutions to calculate sample size and plan sampling strategy. However, except for North America [13] and the European Union [14], a comprehensive list of these institutions in other countries/regions could not be identified. In addition, it was not possible to identify emails of deans of targeted institutions so that they could represent their institutions. We used dental academics’ views and perceptions to assess institutional preparedness and the unit of sampling and analysis was the academic. Academics were invited if they worked in a dental education or research institution, had access to the Internet, could read and understand the languages of the survey, and if they consented to participate. No restrictions were imposed by specialty or academic degree. Non-academic staff and students were excluded. The total sample size was calculated using an online calculator [15] at 80% power and 95% confidence level. To maximize the calculated sample size, it was assumed that 50% of academics would report preparedness in their institutions. The sample size needed to estimate this proportion within a margin error of 0.05 was 383. In addition, to address the study aim related to the association between characteristics and preparedness, we planned for power to detect a small effect size of 0.2 with 5% alpha error and 80% study power and calculated that 788 participants would be needed [16]. We continued data collection after this number was reached to maximize geographic representativeness in addition to study power.



2.1. Questionnaire


The questionnaire (Appendix A.1) was developed based on guidelines from the WHO, the Centers for Disease Control and Prevention (CDC), and previous research [17,18,19]. We followed the framework of the hierarchy of controls [20] used to address occupational hazards and protect workers. This hierarchy includes elimination and substitution which were not feasible regarding COVID-19 at the time the study was planned. The hierarchy also includes engineering controls, administrative controls, and personal protective equipment. We used these resources after adaptation to the situation of dental academic institutions during the pandemic, to develop the questionnaire which included questions that assessed various aspects of perceived preparedness; including the presence of supplies and equipment to control the pandemic and the spread of infection [17], how care is provided to patients to reduce the risk of infection [19], and institutionalizing these changes so that they are part of the policies and procedures of the academic institution [9]. The questionnaire was assessed for content validity by five dental academics who were not involved in the study. Their responses were not included in the final data analysis. The content validity index was calculated to be 0.99 [21].



The questionnaire consisted of three sections. The first section included one question where participants reported on the presence of 15 preparedness measures in their institutions based on their own perception. These measures would be applied if the institution was completely open or if only its emergency facilities were open during the pandemic. They described special precautions before and during patient care in addition to changes in policies to adapt to the pandemic situation. The items were a list where multiple selections were allowed.



The second section included a question assessing the perceived availability of infection prevention and control (IPC) equipment. This was a list of 14 items with multiple selections allowed.



The third section assessed the characteristics of dental academic institutions reported by academics such as: type of institution (public or private), whether it was an institution for teaching, research, or both, type of program (undergraduate, postgraduate, or both), size of the institution in terms of the total number of students and staff (categorized to up to 400 persons and more than 400 persons), number of patients receiving care per day (categorized into up to 100 patients and more than 100 patients), and whether the institution was temporarily closed because of the pandemic. We did not collect information about the identity of the institution to maintain confidentiality for ethical considerations. This section also assessed whether participants had an administrative role in the institution in which case they may have been more aware of existing preparedness measures.



The questionnaire was preceded by a brief introduction explaining the purpose of the study, assuring voluntary participation, that participants could leave the survey at any point without incurring any penalties, and that their responses were confidential, anonymous, and accessible only to the study team. The questionnaire was uploaded to the electronic survey platform—SurveyMonkey—and took an average of five minutes to complete. It was originally developed in English and translated into Farsi by a co-author from Iran (SM), and into Portuguese by a dentist in the private sector from Brazil who was not further involved in the study (TSC), then translated again to English using back-translation to compare differences between the English and translated versions and ensure accuracy. All versions had the same questions with the same options for responses in the same sequence. The translations ensured that the translated versions used cultural and scientific terms that were proper for the local context.



A call for collaborators was posted on ResearchGate and sent by email to invite researchers from several countries to manage participants’ recruitment in their own countries. Country collaborators received the study proposal explaining the sampling strategy, methods, timeline, and other details, in addition to customized survey links to use in their respective countries. They also received the approval of the Ethics Committee from Alexandria University to support their activities or use it to apply for ethical approvals in their own institutions. Convenience and snowball sampling strategies were used to distribute these links to the collaborators’ eligible contacts, post them on social media groups specific to dental academics and send them to institutional and network email lists. Distribution with maximum geographic coverage per country was attempted to the greatest extent possible and as much as the branching and decentralized nature of social media would allow. Two reminders were sent to the participants after 5 and 7 weeks.




2.2. Analysis


Data were described using frequencies and percentages. Kaiser–Meyer–Olkin measure for all 29 items—reflecting the measures of perceived preparedness in the 1st and 2nd sections of the survey—was calculated to be 0.94 and the p-value of Bartlett’s test of sphericity was statistically significant (p < 0.0001) supporting the use of principal component analysis (PCA) to identify the components within the preparedness measures [22]. The extraction of components was based on eigenvalues >1. Varimax rotation with Kaiser normalization was used and loading coefficients <0.35 were suppressed to show factor loadings with adequate strength and allow the interpretation of components and their factors. Regression coefficients of the factors were saved to the dataset and used for further analysis. Based on these coefficients, components and total preparedness scores were calculated as the sum of the regression coefficients of the factors. The mean of these scores was zero with positive regression coefficients (with values above zero) increasing the preparedness score and indicating greater preparedness [23].



A multilevel linear regression model was used to assess the characteristics associated with total perceived preparedness score as the dependent variable and account for the clustering of participants within countries. The independent variables were fixed effect factors reported by participants in the questionnaire: characteristics of the academic institution, and whether the participant had an administrative role. In addition, country income level was also used as a fixed effect factor. Income was classified according to the World Bank Databank [24] based on per capita gross national income (GNI) into low-income countries (LICs) with GNI <1026 USD, lower middle-income countries (LMICs) with GNI between USD 1026 and 3995, upper middle income countries (UMICs) with GNI between USD 3996 and 12,375, and high income countries (HICs) with GNI >12,375 USD. Country of residence was used as a random effect factor since it could confound the association between perceived preparedness and the explanatory variables. Multivariate analysis of variance (MANOVA) was used to assess the association between country-level income and the components (measures of preparedness) identified in the PCA which served as dependent variables in this model adjusting for institutional characteristics. Regression coefficients, 95% confidence intervals (CIs), and p values were calculated.





3. Results


There were 1820 complete questionnaires from participants in 28 countries (Appendix A.2: Countries included in the study). Table 1 shows the characteristics of participants and their academic institutions and countries. Most participants were from affluent countries (715; 39.3% from UMICs and 691; 38.0% from HICs) and 571 (31.4%) were from Eastern Mediterranean countries. Most (78.4%) participants worked in public institutions and 51% had administrative roles. In addition, 75.2% reported that their institutions were temporarily closed because of the pandemic. There were significantly less (p < 0.0001) reports of institutional closure from HICs (63%) than LICs (87.2%), LMICs (74.7%), and UMICs (86.6%).



The percentages of academics who reported on various aspects of perceived preparedness measures are shown in Table 2. The most frequent perceived preparedness measures related to personal apparel used in the clinics were eye protection equipment (76.0%) and the least frequent were boots and closed work shoes (28.7%). The most frequent measures adopted before care provision was denying elective procedures (66.6%) and the least frequent was enforcing the isolation of persons suspected of having COVID-19 in the waiting area (40%). Measures adopted during care provision were the least frequent among all preparedness measures and included dedicating dental units (31.7%), personnel (22.9%), or instruments (21.9%) to treat COVID-19 suspected or infected persons. The most common institutional policy measures were postponing or canceling events (85.4%), and the least frequent were making sick leave policies more flexible (36.6%). The most available IPC equipment was rubber dam isolation kits (64.7%) and the least available was 4-handed dentistry support (48.2%).



Table 2 also shows the results of the PCA for perceived preparedness measures. Factor loadings revealed that there were five components describing perceived preparedness reported by the participants: availability of personal apparel for clinic use (5 factors), measures taken before providing clinical care to patients (7 factors), measures followed during care provision (4 factors), institutional policies (5 factors), and availability of IPC equipment (5 factors). These five components collectively explained 50.9% of the variation in responses among participants with a percentage of variation explained by individual components ranging from 8.3% for the availability of IPC equipment to 11.3% for the availability of personal apparel. Factor loadings ranged from 0.37 to 0.83 and were positive indicating that participants who reported these measures were likely to be describing greater preparedness.



Table 3 shows that in unadjusted analysis, the association was significant between overall perceived preparedness and income level (p = 0.045, 0.002 and 0.005), type of institution (p = 0.032), whether it was a teaching only (p < 0.0001) or a research only institution (p = 0.009), the number of patients served (p < 0.0001), and having an administrative role (p < 0.0001). In adjusted analysis, the findings show that participants reported significantly less overall perceived preparedness in LMICs (B = −1.31, 95% CI: −2.25, −0.37) and UMICs (B = −0.98, 95% CI: −1.78, −0.17) than HICs and in teaching only (B = −0.55, 95% CI: −0.81, −0.28) and research only (B = −1.22, 95% CI: −2.01, −0.43) than teaching and research institutions. Significantly less perceived preparedness was reported in institutions receiving ≤100 patients daily than those receiving >100 patients (B = −0.38, 95% CI: −0.59, −0.18). Participants with an administrative role reported significantly more perceived preparedness (B = 0.59, 95% CI: 0.40, 0.78).



Participants from LICs, LMICs, and UMICs reported significantly less perceived availability of clinic apparel (B = −0.62, −0.81 and −0.31, p < 0.0001), less precautionary measures before patient care (B = −0.66, −0.23 and −0.44), p < 0.0001), and less institutional policies than participants from HICs (B = −0.65, −0.33 and −0.59, p < 0.0001, Table 4). In addition, participants from LMICs and UMICs reported significantly less availability of IPC equipment than participants from HICs (B = −0.23 and −0.33, p < 0.0001). On the other hand, participants from LICs reported significantly more precautionary measures during patient care than those from HICs (B = 0.59, p < 0.0001).




4. Discussion


To our knowledge, this is the first study that identified dental academic institutional characteristics associated with dental academics’ perceived preparedness for COVID-19. This finding is important to inform the prioritization of responses to support academic institutions with emergency plans during epidemics like COVID-19. Income levels of countries were significantly associated with the degree of perceived preparedness among participants. Perceived preparedness was also associated with the activities of the academic institution such as teaching, research, and patient care. Participants who had administrative roles reported more perceived pandemic preparedness. The null hypothesis of the study is, thus, rejected.



The study findings have multiple implications for emergency preparedness policies at country and institutional levels. First, education systems and monitoring criteria are expected to vary among countries. However, it is important that regulatory bodies ensure the consistent application of essential safety measures and preparedness policies in various academic institutions: those involved in teaching or research and those serving a large number of patients or smaller institutions. This may also be supported by establishing exchange programs between dental academic institutions to train staff and share experiences to improve preparedness for emergencies. Collaborative efforts to manage the impact of the COVID-19 pandemic are important within and between institutions.



Second, the perceived availability of IPC equipment and personal apparel may affect dental education, just as it affects healthcare services provision [25]. Dentists providing dental care are among the healthcare workers who are most exposed to infection [19]. In addition, dental academic institutions are visited and used by a substantial number of people including academics, students, patients, assistants, and administrative staff. Inherently, it is a major challenge to protect the health of all these individuals and at the same time, provide proper dental care, and ensure high-quality education [7]. Concern about the risk of contracting infection due to the unavailability of IPC equipment and personal apparel may be a valid reason for temporarily shutting down dental schools if they are less prepared for patient care.



There are several recommendations on how to deal with COVID-19 including guidelines from the CDC [17], the WHO [2], the National Health Service UK (NHS) [26], professional and academic dental associations [27,28,29], and experts [7,30]. While following these recommendations and applying special precautions before, during, and after patient care may minimize the risk of infection [19,31,32], the competency to apply these guidelines may be difficult to achieve. Dental educators may benefit from reflecting on how other institutions were able to reduce the risk of infection during this pandemic and use the lessons learned to revise institutional policies on emergency preparedness plans.



Academics who were administrators reported more perceived preparedness measures. This may be biased reporting, reflecting their higher concern to ensure patient safety and minimize the possibility of cross-infection [32] in dental clinics during the pandemic in addition to their own perception that they are expected to report more preparedness. Alternatively, it may be attributed to their greater awareness of the institutional infrastructure and processes. This emphasizes the need to seek the views of different stakeholders within the same institution and not only those in administrative positions when assessing institutional preparedness. Such bias may have significant implications for establishing appropriate support programs.



Perceived preparedness for COVID-19 was worse in less affluent countries than in HICs, resulting in more schools being temporarily closed in less affluent countries. This may lead to students’ inability to have hands-on-experiences in providing dental care during emergencies, in addition to problems related to inadequate clinical training in general and with concern about the quality of dental education in less affluent countries during the COVID-19 period. This finding demonstrates that international support for dental education should prioritize institutions in less affluent countries by providing human, financial, and technical resources to ensure quality online schooling, share teaching resources and best practices, and train academics to build capacity to respond to emergencies. The challenge that less affluent countries face becomes greater because of the economic recession caused by COVID-19 [33,34] and its impact on job opportunities in academia [35] and on financial support for students with an effect on the number of enrolled students [36]. Dental academic institutions in less affluent countries had to struggle to provide acceptable levels of dental education before the pandemic [35] and the pandemic may have made these constraints a lot harder to overcome.



One of the strengths of the current study is the substantial number of dental academics from many countries representing various income levels and geographic regions. The study also captured information on perceived preparedness plans in different education systems. However, the study had some limitations. Due to its cross-sectional design, perceived preparedness was recorded at one point in time and further changes in some institutions may have occurred after data collection. Furthermore, during the period of data collection, different countries may have been exposed to different stages of the pandemic with different responses. Because of these variations, we included the country of residence as a random effect variable in the multilevel model to account for differences among countries. In addition, the study design does not support causality and can only suggest associations and therefore, the direction of associations cannot be ascertained. For example, institutions receiving up to 100 patients had less perceived preparedness and this may be attributed to regulatory measures reducing the number of patients in less prepared institutions or, alternatively, to institutions receiving fewer patients having less incentive to ensure preparedness. Some under-reporting may have occurred because non-administrators were unaware of the ongoing preparations to protect personnel and patients especially when the institutions were closed. It was not possible to target the deans of dental schools because no information about them could be retrieved outside North America and Europe. We sent the survey, instead, to dental academics whose contact information was available and, therefore, it is possible that more than one participant per institution might have responded. Whether their responses agreed or differed could not be ascertained because we did not collect information about the institution’s identity for ethical considerations. We used multilevel analysis to accommodate the clustering of participants in the countries that we identified. This might have addressed—although not fully—their clustering in institutions which are clustered within countries. We also controlled for institutional characteristics that may be associated with perceived preparedness. Because of the limitation imposed by the sampling strategy and the ethical concerns, the study was, thus, limited to assessing perceived preparedness. Despite these limitations, the study provides a snapshot of the preparedness measures adopted in dental academic institutions in several countries and this may help in designing adequate plans to address COVID-19 and similar outbreaks in the future. Future studies are needed [37] to assess developments in perceived and actual preparedness based on reports of academics and administrators in various institutions as the pandemic develops.




5. Conclusions


Perceived preparedness to cope with COVID-19 varied among dental academics with better perceived preparedness reported by academics who had administrative positions, those working in teaching and research institutions rather than those working in institutions involved in either one exclusively, and those working in institutions receiving a large number of patients. Academics from HICs and less affluent countries indicated different preparedness strategies to cope with the pandemic.
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Appendix A


Appendix A.1. Preparedness of Dental Institutions for the COVID-19 Outbreak Questionnaire


This questionnaire is targeting academics in dental institutions, please respond to it only if you are working in a dental academic institution. Your responses are confidential and cannot be traced to you. They will not be shared with anyone and only the research team will have access to them.



	
Based on your own awareness/observation, which of the following did your institution implement to prepare for the COVID-19 outbreak? (Please select all that applies)




	
Install triage to screen healthcare personnel (HCP), staff and patients for flu-like symptoms, respiratory distress or fever as daily routine before their work or entering the facility.



	
Deny non-emergency or elective procedures to patients infected with/ suspected of COVID-19 infection.



	
Enforce isolation of patients infected with/ suspected of COVID-19 infection in the waiting area.



	
Ensure a spatial seating distance of at least 3 feet (1 meter) among patients in the waiting area.



	
Post visual alerts/signs of instructions for hand and respiratory hygiene, and cough etiquette.



	
Incorporate questions about new onset of respiratory symptoms into the medical history examination of patients.



	
Change sick leave policies to be non-punitive, flexible, and consistent with public health guidance for individuals infected with/suspected of COVID-19 infection.



	
Instruct patients to call before their appointment if they have respiratory symptoms so that staff can be prepared to care for them when they arrive.



	
Encourage home isolation of suspected/ infected staff or those who have been travelling abroad.



	
Dedicate personnel to treat only suspected or infected patients.



	
Dedicate instruments to treat only suspected or infected patients.



	
Dedicate dental units and areas in the operatory to treat only suspected or infected patients.



	
Constitute COVID-19 outbreak preparedness and response committee.



	
Temporarily postpone or cancel events, programs, and services.



	
Develop an emergency communication plan to spread information about disease outbreak.








	
Which of the following is available at your institution for use to support infection prevention and control? (Please select all that applies)




	
Antibacterial soap



	
Alcohol-based hand disinfectants



	
High volume saliva ejectors



	
Rubber dam isolation kits



	
Preoperative antimicrobial mouth rinses



	
Extra oral X-rays instead of intraoral ones



	
Surgical/medical masks



	
Respirator N95 or FFP2 standard, or equivalent.



	
Long-sleeved water-resistant gown



	
Gloves



	
Eye protection equipment (face shield or goggles)



	
Head cap



	
Boots or closed work shoes



	
4-handed dentistry support during procedures








	
Country



	
Average dental school size (both students and academics)




	
1–200



	
201–400



	
401–600



	
>600








	
Programs provided by your institution




	
Undergraduate



	
Postgraduate



	
Both








	
Your institution focus is




	
Teaching



	
Research



	
Both








	
Your institution is mainly




	
Public/Governmental



	
Private








	
Number of patients who receive care in your institution daily




	
None



	
1–50



	
51–100



	
101–200



	
201–300



	
>300








	
Do you have any administrative roles?




	
Yes



	
No












Appendix A.2. Countries Included in the Study (N = 1820)




	Country
	Number of Responses
	%



	Bosnia and Herzegovina
	57
	3.1



	Brazil
	77
	4.2



	Denmark
	9
	0.5



	Egypt
	76
	4.2



	France
	35
	1.9



	Germany
	165
	9.1



	India
	217
	11.9



	Indonesia
	148
	8.1



	Iran
	274
	15.1



	Italy
	59
	3.2



	Japan
	58
	3.2



	Jordan
	71
	3.9



	Kenya
	4
	0.2



	Korea
	20
	1.1



	Libya
	35
	1.9



	Myanmar
	13
	0.7



	Nigeria
	50
	2.7



	Norway
	7
	0.4



	Palestine
	15
	0.8



	Peru
	14
	0.8



	Saudi Arabia
	50
	2.7



	Serbia
	9
	0.5



	Syria
	3
	0.2



	Thailand
	30
	1.6



	UAE
	11
	0.6



	UK
	59
	3.2



	USA
	218
	12



	Yemen
	36
	2
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Table 1. Characteristics of countries, academic institutions, and participants included in the study (n = 1820).






Table 1. Characteristics of countries, academic institutions, and participants included in the study (n = 1820).





	
Factor

	

	
N (%)






	
Country characteristics




	
Income level

	
LICs

	
39 (2.1)




	
LMICs

	
375 (20.6)




	
UMICs

	
715 (39.3)




	
HICs

	
691 (38.0)




	
Region

	
Africa

	
54 (3.0)




	
Americas

	
309 (17.0)




	
South-East Asia

	
408 (22.4)




	
Europe

	
400 (22.0)




	
Eastern Mediterranean

	
571 (31.4)




	
Western Pacific

	
78 (4.3)




	
Dental academic institution characteristics




	
Type

	
Public

	
1426 (78.4)




	
Private

	
394 (21.6)




	
Size

	
1–400 persons

	
781 (42.9)




	
>400 persons

	
1039 (57.1)




	
Mission

	
Teaching only

	
296 (16.3)




	
Research only

	
24 (1.3)




	
Teaching and research

	
1500 (82.4)




	
Programs offered

	
Undergraduate

	
290 (15.9)




	
Postgraduate

	
81 (4.5)




	
Under and postgraduate

	
1449 (79.6)




	
Number of patients received daily

	
0–100 patients

	
767 (42.1)




	
>100 patients

	
1053 (57.9)




	
Institution temporarily closed because of the pandemic

	
Yes

	
1368 (75.2)




	
No

	
452 (24.8)




	
Participant characteristics




	
Has administrative role

	
Yes

	
928 (51)




	
No

	
892 (49)








LICs: low-income countries, LMICs: lower-middle income countries, UMICs: upper-middle income countries, and HICs: high-income countries.
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Table 2. Principal component analysis (PCA) for perceived preparedness of dental academic institutions.






Table 2. Principal component analysis (PCA) for perceived preparedness of dental academic institutions.





	
Items

	
N (%)

	
Factor Loadings




	
Personal Apparel

	
Before Patient Care

	
During Patient Care

	
Institutional Policies

	
Infection Control Equipment






	
Percentage of variance explained

	
-

	
11.3%

	
10.9%

	
10.3%

	
10.1%

	
8.3%




	
Install triage to screen for symptoms

	
909 (49.9)

	

	
0.59

	

	

	




	
Deny elective procedures to patients with COVID-19

	
1212 (66.6)

	

	
0.69

	

	

	




	
Ensure a distance of at least 1 meter in the waiting area

	
927 (50.9)

	

	
0.55

	

	

	




	
Post visual signs for hygiene

	
1078 (59.2)

	

	
0.50

	

	

	




	
Ask questions about respiratory symptoms in medical history

	
903 (49.6)

	

	
0.55

	

	

	




	
Ask patients to call about respiratory symptoms before visit

	
759 (41.7)

	

	
0.44

	

	

	




	
Provide training on infection control guidelines

	
598 (32.9)

	

	
0.37

	

	

	




	
Enforce isolation of COVID-19 patients in waiting area

	
728 (40)

	

	

	
0.49

	

	




	
Dedicate personnel to treat only COVID-19 patients

	
416 (22.9)

	

	

	
0.79

	

	




	
Dedicate instruments to treat only COVID-19 patients

	
398 (21.9)

	

	

	
0.83

	

	




	
Dedicate dental units to treat only COVID-19 patients

	
577 (31.7)

	

	

	
0.71

	

	




	
Change sick leave policies to be flexible for affected staff

	
667 (36.6)

	

	

	

	
0.55

	




	
Encourage home isolation of those who traveled abroad

	
1141 (62.7)

	

	

	

	
0.60

	




	
Constitute COVID-19 preparedness and response committee

	
761 (41.8)

	

	

	

	
0.59

	




	
Temporarily postpone or cancel events

	
1555 (85.4)

	

	

	

	
0.61

	




	
Develop an emergency communication plan

	
899 (49.4)

	

	

	

	
0.65

	




	
Availability of high-volume saliva ejectors

	
1082 (59.5)

	

	

	

	

	
0.75




	
Availability of rubber dam isolation

	
1177 (64.7)

	

	

	

	

	
0.70




	
Availability of preoperative anti-microbial mouth rinse

	
1073 (59.0)

	

	

	

	

	
0.49




	
Availability of extra-oral instead of intra-oral radiographs

	
993 (54.6)

	

	

	

	

	
0.59




	
Availability of 4-handed dentistry support

	
877 (48.2)

	

	

	

	

	
0.46




	
Availability of respirator N95 or FFP2 standard or equivalent

	
809 (44.5)

	
0.64

	

	

	

	




	
Availability of long-sleeved water-resistant gown

	
975 (53.6)

	
0.58

	

	

	

	




	
Availability of eye protection equipment

	
1384 (76.0)

	
0.61

	

	

	

	




	
Availability of head cap

	
1165 (64.0)

	
0.65

	

	

	

	




	
Availability of boots or closed work shoes

	
523 (28.7)

	
0.69
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Table 3. Multilevel linear regression analysis for factors affecting overall perceived preparedness in dental academic institutions.
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Variables

	
Unadjusted Estimates

	
Adjusted Estimates




	
B (95% CI)

	
p Value

	
B (95% CI)

	
p Value






	
Country income level

	
LICs

	
−1.62 (−3.21, −0.04) *

	
0.045 *

	
−1.42 (−3.00, 0.17)

	
0.08




	
LMICs

	
−1.49 (−2.43, −0.56) *

	
0.002 *

	
−1.31 (−2.25, −0.37)

	
0.006 *




	
UMICs

	
−1.15 (−1.96, −0.35) *

	
0.005 *

	
−0.98 (−1.78, −0.17)

	
0.02 *




	
HICs

	
Reference category

	
Reference category




	
Type of institution:

	
Public

	
0.29 (0.03, 0.55) *

	
0.032 *

	
0.21 (−0.05, 0.46)

	
0.119




	
Private

	
Reference category

	
Reference category




	
Size of institution

	
1–400 persons

	
−0.11 (−0.300, 0.088)

	
0.283

	
0.04 (−0.16, 0.24)

	
0.698




	
>400 persons

	
Reference category

	
Reference category




	
Focus of institution

	
Teaching only

	
−0.68 (−0.94, −0.43) *

	
<0.0001 *

	
−0.55 (−0.81, −0.28)

	
<0.0001 *




	
Research only

	
−1.06 (−1.85, −0.26) *

	
0.009*

	
−1.22 (−2.01, −0.43)

	
0.003 *




	
Teaching and research

	
Reference category

	
Reference category




	
Type of program

	
Undergraduate only

	
−0.21 (−0.47, 0.06)

	
0.122

	
0.06 (−0.21, 0.33)

	
0.678




	
Postgraduate only

	
0.14 (−0.32, 0.59)

	
0.554

	
0.37 (−0.08, 0.83)

	
0.108




	
Undergraduate and postgraduate

	
Reference category

	
Reference category




	
Number of patients served daily

	
0–100 patients

	
−0.46 (−0.66, −0.27) *

	
<0.0001 *

	
−0.38 (−0.59, −0.18)

	
<0.0001 *




	
>100 patients

	
Reference category

	
Reference category




	
Having administrative role

	
Yes

	
0.63 (0.45, 0.82) *

	
<0.0001 *

	
0.59 (0.40, 0.78) *

	
<0.0001 *




	
No

	
Reference category

	
Reference category








LICs: low-income countries, LMICs: lower-middle income countries, UMICs: upper-middle income countries, and HICs: high-income countries. B: regression coefficient, CI: confidence interval, *: statistically significant when p < 0.05. The country of residence is included as a random effect factor.













[image: Table] 





Table 4. Association between country level income and components of perceived preparedness reported by dental academics in dental academic institutions, using MANOVA.
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Variables

	
LICs¶

	
LMICs¶

	
UMICs¶




	
B (95% CI)

	
p Value

	
B (95% CI)

	
p Value

	
B (95% CI)

	
p Value






	
Personal apparel

	
−0.62 (−0.94, −0.31)

	
<0.0001 *

	
−0.81 (−0.94, −0.68)

	
<0.0001 *

	
−0.31 (−0.42, −0.21)

	
<0.0001 *




	
Before patient care

	
−0.66 (−0.98, −0.34)

	
<0.0001 *

	
−0.23 (−0.36, −0.10)

	
<0.0001 *

	
−0.44 (−0.54, −0.33)

	
<0.0001 *




	
During patient care

	
0.59 (0.26, 0.91)

	
<0.0001 *

	
0.10 (−0.03, 0.23)

	
0.13

	
−0.01 (−0.12, 0.10)

	
0.83




	
Institutional policies

	
−0.65 (−0.97, −0.33)

	
<0.0001 *

	
−0.33 (−0.46, −0.20)

	
<0.0001 *

	
−0.59 (−0.69, −0.48)

	
<0.0001 *




	
Infection control equipment

	
−0.32 (−0.64, 0.001)

	
0.05

	
−0.23 (−0.36, −0.10)

	
<0.0001 *

	
−0.33 (−0.44, −0.23)

	
<0.0001 *








LICs: low-income countries, LMICs: lower-middle income countries, UMICs: upper-middle income countries, and HICs: high-income countries. ¶: the reference category is HICs. B: regression coefficient, CI: confidence interval, *: statistically significant when p < 0.05.
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