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Abstract
Introduction: this study aimed to evaluate practice modification, use of personal protective equipment, 
biosafety measures, impact on career plans, prevalence of contagion, and risk perception of dentists during the 
COVID-19 pandemic 19 in Colombia.  Methods: this is a cross-sectional study. Following ethical approval, an 
anonymous digital survey was conducted with dentists in Colombia. The questions comprised four domains: 
1) sociodemographic, 2) employment and impact on career plans, 3) protocol compliance and biosafety, and 
4) knowledge, risk, and contagion risk perception. A descriptive analysis of the data is presented. Results: 
5,370 general and specialist dentists participated in the study (women: 3878; average age: 45 years). 41.94% 
were general dentists. Compliance with safety guidelines and use of personal protective equipment (PPE) was 
greater than 99%. The majority of dentists (91.29%) canceled their clinical activities during quarantine and 
have thought about reducing their working hours (77.96%). The perception of COVID-19 risk contagion was 
high (95.91% reported that contagion is likely/highly likely), although COVID-19 contagion self-report was low  
(0.61%). Conclusion: COVID-19 pandemic has strongly impacted the practice of dentistry in Colombia, 
leading to changes in clinical activities and career prospects. Biosafety measures compliance and PPE use was 
high. Although the contagion risk perception was high, self-reported contagion was very low.
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Resumen
Introducción: este estudio tuvo como objetivo evaluar la modificación de la práctica, uso de elementos 
de protección personal, protocolos de bioseguridad, afectación en los planes de carrera, prevalencia de 
contagio y percepción de riesgo de los odontólogos durante la pandemia de COVID-19 en Colombia. 
Métodos: tras obtener la aprobación ética, se aplicó una encuesta digital anónima a los odontólogos de 
Colombia. Las preguntas incluyeron cuatro dominios: 1) sociodemográficos, 2) laborales y afectación en 
los planes de carrera, 3) Seguimiento a protocolos y bioseguridad y 4) Conocimientos, riesgo y percepción 
de riesgo de contagio. Se presenta un análisis descriptivo de los datos. Resultados: 5370 odontólogos 
generales y especialistas participaron del estudio (mujeres: 3878; mediana de edad: 45 años). El 41,94% 
fueron odontólogos generales. La adherencia a protocolos de seguridad y el uso de elementos de protección 
personal (EPP) fue mayor al 99%. La mayoría de odontólogos (91,29%) suspendió sus actividades clínicas 
durante la cuarentena y ha pensado en disminuir sus horas de trabajo (77,96%). La percepción de riesgo 
de contagio de la COVID-19 fue alta (95,91% refirió que es muy probable/probable el contagio), aunque 
el auto-reporte de contagio por COVID-19 fue bajo (0,61%). Conclusión: la pandemia de la COVID-19 ha 
impactado fuertemente la práctica de la odontología en Colombia, generando cambios en las actividades 
clínicas y en las perspectivas de carrera. El seguimiento de protocolos de bioseguridad y de uso de EPP fue 
alto. Aunque la percepción de riesgo de contagio fue alta, el contagio auto-reportado fue muy bajo.
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INTRODUCTION

Since late 2019 and early 2020 there have been reports speaking about the emergence 
of a virus in China, SARS-CoV-2, which causes a severe acute respiratory syndrome called 
COVID-19.1,2 Although COVID-19 primarily attacks the respiratory system, it also appears to 
cause adverse effects on several organs and systems, as it produces alterations in clotting,3 
taste, smell, skin alterations and even intraoral injuries.4 COVID-19 spread and began to 
affect more countries, displaying high contagion, complication and mortality rates.5 On 
March 2020, the World Health Organization (WHO) declared the outbreak a pandemic 
and countries had to take extreme measures in order to try to control its spreading.5–8 This 
situation significantly affected health services9–11 and dentistry was not the exception.12–14

This pandemic has so far entailed more than 31 million cases and more than 960 thousand 
deaths worldwide, as stated in the data of the John Hopkins Coronavirus Resource Center 
on September 21, 2020.15 In Colombia, according to the Colombian National Institute of 
Health (Instituto Nacional de Salud, INS), on that same date, there were 765,076 confirmed 
cases and 24,208 deaths, with a case-fatality rate of 3.2%.16 Likewise, up to September 
21, 2020, 90 cases of dental personnel testing positive for COVID-19 were reported.16 In 
Colombia, the first COVID-19 case was reported on March 6, 2020. The Ministry of Health 
issued several statements, regulations and guidelines aiming to control the spreading of the 
virus. On March 12, 2020, the government declared a public health state of emergency 
over COVID-19 and arrangements were made to address COVID-19, still without restrictions 
on the dental services provision. On March 25, a measure called “preventive mandatory 
isolation” was implemented nationwide and thereafter only emergency dental services were 
allowed to function.17 On May 14 the Ministry of Health and Social Protection issued the 
“biosafety guidelines for the provision of oral health care-related services during the SARS-
CoV-2 (COVID-19) pandemic”. This guideline defined the standards and recommendations 
for biosafety processes and use of personal protective equipment (PPE) necessary during 
emergency care and priority oral health procedures.18 

Since the global declaration of the pandemic, the Ministry of Health and Social Protection of 
the country has issued several guidelines, protocols and orientations such as the cleaning and 
disinfection guidelines in health services due to the appearance of the new coronavirus (SARS-
CoV-2) in Colombia (March 16, 2020),19 the action plan for the provision of health services 
during the containment and mitigation phases of the SARS-CoV-2 pandemic (COVID-19) 
(March 30, 2020) and the technical consensus on the biosecurity conditions against SARS-
CoV-2 and the prevention of COVID-19 disease in the Health Sector (May 2020),20 among 
others. As of May 5, the Ministry of Health allowed not only emergency care but also priority 
dental care with special biosafety measures issued in the following documents: biosafety 
guidelines for the provision of services related to oral health during SARS-COV-2 pandemic 
(COVID-19),18 and guidelines for the restoration of health services in the mitigation and 
control phases of the health emergency over COVID-19 in Colombia21 (June 2020). These 
circumstances have a strong impact on dental health workers (DHW) and has even forced 
many dentists in the country to close their practices, having critical effects on oral health 
services and on the profession’s economic conditions.14 
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For many years and due to the fact that dental procedures entail a close contact with patients, 
which could result in contact with saliva or blood contaminated with various pathogens, 
dentistry has constantly worked on improving biosafety measures.22 The risk of infection by 
microorganisms such as HIV, hepatitis B, tuberculosis, among others, are challenges that 
dentistry has successfully faced for decades.23,24 However, as a consequence of the COVID-19 
pandemic emergence, governments, regulatory bodies and health workers, including dentists, 
have promoted implementing additional preventive and protective measures before, during and 
after dental care, in an effort to reduce the contagion risk, both for OHWs and their patients.12,25,26 
Various countries have reported changes in dental practice, which have been implemented to 
guarantee the minimum risk of contagion and quality care in oral health services for users during  
the COVID-19 pandemic.27–29 The new care protocols include telephone triage, increase of 
personal protection equipment (PPE) use, both for dentists and auxiliary personnel, use of 
oral rinses for patients, staggering appointments, aerosol control and many more procedures, 
so as to control the spreading of the virus.13,30,31  OHWs are currently facing a real challenge 
and, as mentioned by Ternera-Pulido “it is necessary to guarantee, on the one hand, to 
provide services in biosafety, availability, and sufficiency conditions, and, on the other, to 
guarantee work in conditions of dignity and justice for all oral health professionals.”14 

Given the devastating impact that COVID-19 pandemic has had on every sector, particularly 
the health one, it is very important that OHWs, professional associations and people in 
charge of health and public policies decisions have access to studies with reliable data and 
representative samples as a means of making choices and creating future plans based on 
quality scientific evidence. To our knowledge, to date, there are no studies that inquire 
about the impact of COVID-19 on dentistry in Colombia. Subsequently, the objective of 
this study was to evaluate practice modification, use of personal protective equipment, 
biosafety measures, self-reported contagion prevalence, and risk perception of dentists during 
COVID-19 pandemic in Colombia.

METHODS

We conducted a cross-sectional study using an anonymous survey about the impact of 
COVID-19 pandemic on dentistry, between June 19 and July 24, 2020, among dentists 
working in Colombia. The questionnaire, which was part of a global survey,32 was validated 
(face and content validity, and reproducibility) in a pilot test. 

In Colombia, the exact number of dentists is currently unknown, but a projection of the 
number of dentists for 2019 found that there could be around 55,993 dentists.33 Nonetheless, 
the number of dentists registered at the Health Departments who worked in the national 
territory that same year was 31,872.34 The sample size was calculated according to the 
population of registered dentists for the year 2019 using OpenEpi software (Open Source 
Epidemiologic Statistics for Public Health, version 3.01, AG Dean, KM Sullivan, MM Soe, 
Atlanta, GA , USA) and the sample was drawn by convenience sampling. Having estimated a  
confidence level of 99.9%, a prevalence of 50% of dentists who had completely stopped 
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their clinical activity, and a 3% precision during the pilot test, we determined that a minimum 
sample of 2,749 participants was necessary. The study included dentists who worked for 
the Colombian National Health System, as well as dentists working at private or public 
clinics. The questionnaire included four domains (D): D1: sociodemographic aspects (sex, 
age, region, geographic region, job performance, specialization), D2: profession-related 
aspects and impact on career plans, D3: protocols and biosafety compliance aspects, and 
D4: knowledge, risk of contagion and perception aspects.

Age was determined as a continuous variable; however, for statistical analysis it was  
re-categorized into 4 age groups: young adult (22 to 35 years), adult (36 to 45 years), mature 
adult (46 to 59 years) and older adult (≥ 60 years). 

The survey was approved by the Ethics Committee of the Fundación Universitaria CIEO-
UniCIEO (number 101, act 62). This study considered the set of principles regarding human 
research of the Declaration of Helsinki by the World Medical Association. All survey 
respondents answered a question about informed consent included on the first page of 
the questionnaire where dentists could refuse or approve their participation in the study. 
The survey was produced and distributed through Google Forms, making the necessary 
adjustments to prevent it from being filled out twice on the same device. It was distributed 
by scientific associations of dentists, dental schools, and dental products businesses such as 
COLGATE by way of email and social media.

One of the researchers analyzed the anonymous data and verified its consistency and quality. 
Statistical analyzes were performed using STATA 16 (StataCorp, College Station, Texas). A 
descriptive analysis of the qualitative variables with absolute and relative frequencies was 
carried out, and for the continuous variable (age), the median and range were calculated 
because it had a non-normal distribution. 

RESULTS

Sociodemographic aspects

Test-retest reliability was high with a kappa coefficient of 0.91 to 0.96 (CI: 0.77, 0.96). 
Altogether, 5,375 surveys were completed, yet five surveys were discarded due to errors 
in the information record, leaving 5,370 viable surveys. Considering that in total there are 
31,872 registered dentists working in Colombia, the corresponding response rate for the 
survey was 16.84%. 

The study included dentists from all over the country. The average age was 45 years (22 to 
82 years) and most of them were women (72.22%). The majority came from Bogotá DC 
(33.87%) and 27.41% came from the central region (Antioquia, Caldas, Quindío, Risaralda, 
Huila, Caquetá, and Tolima). Regarding their training, 41.94% were general dentists and 
44.71% of those surveyed reported that they work in a private practice. 15.53% of the 
dentists reported that they work in a city other than their residence city (Table 1). 
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Table 1. Sociodemographic characteristics of the study population 

Variable name Absolute frequency (n) Relative frequency (%)

a. Categorical variables

Sex

Male 1,491 27.77

Female 3,878 72.22

Age categorization

Young adult (22-35 years) 1,341 24.97

Adult (36-45 years) 1,488 27.71

Mature adult (46-59 years) 2,111 39.31

Older adult (≥60 years) 430 8.01

Geographic region

Atlantic 580 10.80

Eastern 878 16.35

Bogotá D.C. 1,819 33.87

Central 1,472 27.41

Pacific 563 10.48

Amazonas and Orinoquía 58 1.08

City of residence vs. Main practice city

Different one 834 15.53

Same one 4,536 84.47

Dental specialties

General dentistry 2,252 41.94

Health administration 388 7.23

Basic sciences 11 0.20

Oral surgery 58 1.08

Maxillofacial surgery 91 1.69

Endodontics 347 6.46

Implantology 85 1.58

Oral medicine 22 0.41

Forensic dentistry 10 0.19

Pediatric dentistry 292 5.44

Orthodontics 982 18.29

Oral and maxillofacial pathology 8 0.15

Periodontics 261 4.86

Prosthodontics/Oral Rehabilitation 473 8.81

Dental and maxillofacial radiology 8 0.15

Public health 82 1.53

Job performance Yes No Yes No

Private dentist (owner) 2,401 2,969 44.71 55.29

Private dentist (works on a percentage basis and/or leases) 1,926 3,444 35.87 64.13

Employed (in a public or private entity) clinical dentist 1,637 3,733 30.48 69.52

Dentist teaching at one or more universities 723 4,647 13.46 86.54

Dentist working in administrative areas 372 4,998 6.93 93.07

b. Continuous variables

Variable name Median Min-Max

Age 45 22-82

	 Source: by the authors
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Profession-related aspects and impact on career plans

At the beginning of the mandatory social isolation measure, only 2.33% of dentists continued 
working as usual. On the subject of the resumption of in-person emergency care, since May 
14, 63.49% of those surveyed already attended in-person emergencies and 36.51% did it 
after this date. The main cause to limit or stop in-person clinical activity was to comply with 
the guidelines of the national government (65.94%). In regard to the impact COVID-19 has 
had on career plans, 21.75% of survey respondents have thought about early retirement, 
while 77.96% have thought about reducing working hours (Table 2).

Table 2. Profession-related aspects and career plans modification in the study population 

Variable name Absolute frequency (n) Relative frequency (%)
At the beginning of the declaration of compulsory social isolation throughout the Colombian national territory (March 25, 2020):

Continued to work as usual 125 2.33
Limited clinical activity to dental emergencies (in-person) 1,002 18.66

Completely stopped clinical activity and only attended emergencies remotely (telephone/
video/WhatsApp/social media) 1,377 25.64

Stopped all clinical activity altogether 2,866 53.37
From what point on, did you start in-person dental emergency care?

Before the official declaration of the mandatory social isolation measure (March 25, 2020) 203 4.67
Since the official declaration of the mandatory social isolation measure (March 25, 2020) 540 12.42
Since Colombia’s Ministry of Health and Social Protection issued guidelines for emergency 

care of oral health problems during the SARS-Cov2 pandemic (May 4, 2020) 782 17.99

Since Colombia’s Ministry of Health and Social Protection issued biosafety guidelines for 
oral health care services provision during the SARS-Cov2 pandemic (May 14, 2020) 1,235 28.41

After these dates 1,587 36.51
Not applicable n=1023

If at any time you completely stopped your in-person clinical activity, since when did you do so?
Since the first COVID-19 case in Colombia (March 6) 401 8.69

Days before quarantine was ordered (March 25) 2348 50.92
When quarantine started (March 25) 1,692 36.69

After these dates 170 3.68
Not applicable n=759

If at any time you stopped or limited your in-person clinical activity, why did you do so? Yes No Yes No
The clinic or institution in which I work closed 1,385 3,723 27.11 72.89
I felt insecure or afraid of a possible contagion 1,844 3,264 36.10 63.90

I did not have enough personal protective equipment (PPE) 901 4,207 17.64 82.36
I thought the patient demand would decrease due to confinement 302 4,806 5.91 94.09

I thought it was mandatory to close 978 3,913 20.00 80.00
To comply with the guidelines of the national government in this regard 3,368 1,740 65.94 34.06

Other reasons 400 4,708 7.83 92.17
I did not stop clinical activity 230 4,878 4.50 95.50

Not applicable (no clinical activity) n=303
How has the impact of COVID-19 pandemic influenced your career plans as a dentist? Yes No Yes No

Consider retiring early 1,168 3,233 21.75 78.25
Reduce working hours 3,431 970 77.96 22.04

Move from current practice location 408 3,993 9.27 90.73
Change career away from dentistry 799 3,602 18.15 81.85

Move to a non-clinical dental position 705 3,696 16.02 83.98
No impact on career plans 1,108 4,262 20.63 79.37

Source: by the authors 
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Protocol compliance and biosafety aspects

All (100%) survey respondents implement one or more protective measures such as 
preoperative mouthwash with 1% hydrogen peroxide (99.86%), surface disinfection (93.50%), 
hand washing (91.67%), patient health status assessment (90.16%), among others. Regarding 
the use of PPE, 89.65% used N95 or similar masks and 43.97% used surgical masks. In 
addition, 72.19% wore a reusable fluid-resistant gown and 100% wore a disposable fluid-
resistant gown, sterile or not, as well as sterile (22.89%) or not sterile (91.45%) disposable 
gloves (Table 3).

Table 3. Biosafety measures at the dental practice and use of personal protective equipment (PPE) during the pandemic 

Variable name Absolute frequency (n) Relative frequency (%)

If you have been working during the pandemic,  
which of the following protective measures have you taken? Yes No Yes No

Telephone triage 3,348 820 88.33 19.67

Spacing appointments 3,704 464 88.87 11.13

Checking the patient’s state of health before giving an appointment 3,758 410 90.16 9.84

Postponing appointments for people who are elderly or have systemic pathologies 2,648 1,520 36.47 63.53

Taking the patient’s temperature on arrival 3,798 370 91.12 8.88

Disinfecting surfaces several times a day: bells, door handles, POS credit card readers, 
waiting room and reception 3,854 314 92.47 7.53

Disinfecting all elements and surfaces in the clinical area several times a day 3,897 271 93.50 6.50

Taking the temperature of all staff and excluding those with a temperature above 37.5°C 3,243 925 77.81 22.19

Patients’ handwashing before entering the office 3,821 347 91.67 8.33

Keeping at least 1 m of distance between patients 3,341 827 80.16 19.84

Requesting the patients to use a mask while waiting or providing them one 3,768 400 90.40 9.60

Providing patients with shoe covers 1,714 2,454 41.12 58.88

Erecting protective dividing screens 1,247 2,921 70.08 29.92

Frequent ventilation of indoor spaces or waiting rooms 2,072 2,096 49,71 50,29

Removing magazines and brochures from waiting rooms 3,477 691 83.42 16.58

Leaving coats, bags, or other patients’ personal belongings outside the clinic area 2,905 1,263 69.70 30.30

Preoperative mouthwash with 1% hydrogen peroxide 2,176 3 99.86 0.14

Preoperative mouthwash with 0.12-0.2% chlorhexidine 1,464 2,704 35.12 64.88

Preoperative mouthwash with 0.2-1% iodopovidone 380 3,788 9.12 90.88

Preoperative mouthwash with 0.05&-0.10% cetylpyridinium chloride 279 3,889 6.69 93.31

Rinse with diluted mouthwash 356 3,812 8.54 91.46

Ventilating the clinical area at least 10 minutes between each patient 2,659 1,509 63.80 36.20

Disinfecting surfaces with 70% alcohol 2,928 1,24 70.25 29.75

Disinfecting surfaces with 0,5% sodium hypochlorite 2,328 1,84 55.85 44.15

Using other common clinical disinfectants 2,459 1,709 59.00 41.00

Clinician handwashing before and after each procedure 3,965 655 85.82 14.18

Removing all reusable protective elements and disinfecting all disposable ones 3,574 594 85.75 14.25

Not applicable (I do not work at a clinic or I have not worked during the pandemic) n=1,241
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Variable name Absolute frequency (n) Relative frequency (%)

Which of the following elements of personal protective equipment (PPE)  
have you used during clinical care? Yes No Yes No

Surgical mask 2,399 1,883 56.03 43.97

N95, FFP2 or FFP3 mask 3,839 443 89.65 10.35

Silicone Respirators (half face or full face) 558 3,724 13.03 86.97

Disposable scrub caps 3,764 518 87.90 12.10

Sterile fluid-resistant disposable coat 1,381 2,901 67.75 32.25

Reusable fluid-resistant coat 3,091 1,191 72.19 27.81

Sterile disposable fluid-resistant coat 1,535 2,747 35.85 64.15

Protective overall 2,309 1,973 53.92 46.08

Protective glasses or faceshield 3,391 891 79.19 20.81

Safety glasses or visor 4,122 160 96.26 3.74

Sterile disposable gloves 980 3,302 22.89 77.11

Disposable gloves 3,916 366 91.45 8.55

Rotating instrument with anti-retraction valve 973 3,309 22.72 77.28

Rubber dam 972 3,310 22.70 77.30

Disposable shoe covers 2,540 1,742 59.32 40.68

Not applicable (I do not work at a clinic or I have not worked during the pandemic) n=1,122

Source: by the authors 

Knowledge, contagion risk and perception aspects

According to the reported data, 80% of dentists did not experience any COVID-19 related 
symptoms. Regarding the contagion risk perception, 69.26% considered that contagion is 
very likely in their clinical work (Table 4). 

Table 4. COVID-19 tests and contagion risk perception in the study population 

Variable name Absolute frequency (n) Relative frequency (%)

Since the emergence of COVID-19, have you experienced any of the following symptoms? Yes No Yes No

Headache 663 4,707 12.35 87.65

Nasal congestion 284 5,086 5.29 94.71

Cough 236 5,134 4.39 95.61

Body aches 103 5,217 1.92 98.08

Sore throat 375 4,995 6.98 93.02

Fatigue 188 5,182 3,50 96.50

Diarrhea 139 5,231 2.59 97.41

Conjunctivitis 57 5,313 1.06 98.94

Difficulty breathing 51 5,319 0.95 99.05

Loss of smell 50 5,32 0.93 99.07

Loss of taste 46 5,324 0.86 99.14

Fever 85 5,285 1.58 98.42

Nosebleed 16 5,354 0.30 99.70

No symptoms 4,302 1,068 80.11 19.89
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Variable name Absolute frequency (n) Relative frequency (%)

Have you been tested for COVID-19?

Yes 458 8.53

No 4,912 91.47

What was the result of your COVID -19 test?

Positive for COVID-19 33 0.61

Negative for COVID-19 422 7.86

Not applicable (I have not been tested) 4,915 91.53

Have you taken any course (with or without certification) about COVID-19?

Yes 3,498 65.14

No 1,812 34.86

Do you consider that you have enough knowledge about COVID-19?

Yes 3,688 68.88

No 1,671 31.12

Do you consider that COVID-19 infection is a risk for dentists? 

Very probable 3,719 69.26

Probable 1,431 26.65

Fairly improbable 207 3.85

Improbable 13 0.24

In your opinion, the COVID-19 transmission risk during dental practice is:

Higher than going to the supermarket 3,167 58.98

Comparable to going to the supermarket 732 13.63

Lower than going to the supermarket 1,471 27.39

How confident are you that you will not get COVID-19 during your clinical activity?

Fully confident 493 9.18

Sufficiently confident 2,961 55.14

Not very confident 1,603 29.85

Not at all confident 313 5.83

Source: By authors

DISCUSSION

Sociodemographic aspects

This paper describes practice and career plans modifications, job performance, contagion 
risk, PPE use and biosafety measures that dentist in Colombia have implemented during the 
COVID-19 outbreak. Our sample consisted of a very high percentage of women (72.22%), 
which may be related to the higher proportion of female dentists in Colombia. In their report 
for Bogotá’s City Hall, Berdejo-Casas J and Ternera-Pulido J.34 asserted that out of all registered 
dentists in the country by March 2019, 75.46% were women. As for age, all age groups were 
represented in the sample. While the majority of the group was between 46 and 59 years old 
(39.31%), the percentage of older adults (≥60) was the lowest (8.01%). A report made by 
the Special Registry of Health Service Providers (REPS) about the dentists registered on 2015 
showed values similar to the ones observed in this study in relation to age groups.34  The 
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most represented regions were Bogotá (33.87%) and Colombia’s central region (27.41%). 
This could be due to the national trend of having a higher concentration of dentists in urban 
areas with better internet and social media access or it could be due to the higher number of 
dentists in this urban areas that have good access to social media, through which the survey 
was distributed. The percentages that we found in our survey regarding the geographical 
distribution of dentists in Colombia are similar to the projections on this aspect of a report 
from the Ministry of Health for the Colombian Dental Federation (FOC) in September 2020.35 
Therefore, the sample of this study could be considered a representative sample of dentists 
working in Colombia. 

As far as dental specialties are concerned, we found that most respondents were general 
dentists (41.94%). This group is followed in number by orthodontists (18.29%), oral 
rehabilitation specialists (8.81%), health administration specialists (7.23%), endodontists 
(6.46%), pediatric dentists (5.44%) and periodontists (4.86%). According to the REPS in 
Colombia as to March 31, 2020, the larger number of records belonged to general dentists 
(20,651), followed by orthodontists (5,928), endodontists (2,744), periodontists (2,430), 
oral rehabilitation specialists (2,423) and pediatric dentists (1.546)14 Although the under-
registration of oral health workers at the Ministry of Health must be noted, the results can 
still be comparable. It is plausible that the high number of responses from orthodontists 
may be due to the fact that two of the researchers are orthodontists and could have had 
more influence on their colleagues to answer the survey. Likewise, Colombian Society of 
Orthodontics provided great support by spreading the survey among its members. 

In terms of job performance, only 44.4% of respondents are private dentists who own their 
practices or clinics and 35.87% work on a percentage basis or lease a place. The survey also 
revealed that 30.48% of dentists are employees, 13% are academics and 6.93% work in 
administrative areas. Ternera-Pulido J.33 found that among those offering oral health services 
in Colombia and registered at the Ministry of Health in 2018, 57% were independent 
professionals and 43% were public or private health care providers. Furthermore, 15.53% of 
survey respondents reported working in a city or town different to their place of residence. 
The previous results point towards the idea that this percentage of dentists have been deeply 
affected by the current pandemic in their capacity to provide oral health services seeing as 
in Colombia national flights were restricted until September and road trips between different 
departments also had restrictions during a similar period of time. Likewise, communities that 
mostly live in rural or remote areas where these dentists provided their services prior to 
the COVID-19 pandemic may have been deprived from oral health care, which can have a 
current and future impact on deepening the country’s inequity in oral health access.14 

Profession-related aspects and impact on career plans

Since the national quarantine began in Colombia on March 25, 2020, due to the COVID-19 
outbreak, oral health care services were suspended throughout the country and only 
emergency dental care was allowed. During that time, hardly any (18.66%) of the respondents 
attended emergencies, while 79.01% completely stopped in-person clinical activity. Only 
35.08% attended emergencies before May 4 and 36.51% of respondents started providing 
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clinical emergency care after May 14, 2020. Nearly 60% of respondents stopped in-person 
clinical consultation before the quarantine was enforced and 95.5% stopped or limited their 
clinical activity from March to May 2020, or even afterwards. This reported percentage is 
particularly high when compared to the percentages found by Tysi’c-Mi’ta M and Dziedzic 
A.13 in their study in Poland (71.2%), Ahmed and Jouhar et al.36 in a study including 650 
dentists from various countries (66%) and Duruk G et al.37 (12.30%) in Turkey. The high rate 
of dental practitioners that stopped working found in our study might be explained by the 
specially restrictive Colombian government’s regulations regarding oral health care, the late 
issuance of biosafety guidelines for oral health emergency care and/or the professionals’ fear 
of becoming infected or infecting their families.36 

As for the causes of stopping in-person clinical activity, 65% did so to comply with national 
government guidelines in this regard, 36% because they felt insecure, 17% because they did 
not have enough PPE elements, 27% because the clinic or institution where they worked 
closed and only 4.5% did not stop nor limit their clinical activity. In other countries, findings 
in this regard concur with our own. Tysiąc-Miśta M and Dziedzic A13 found that the main 
cause to halt clinical care was concern about their own or their families’ well-being (51.2% 
and 57.6, respectively), the second more common reason was lack of PPE (63.4%), as well 
as government regulations (53.5%). In their research, Duruk et al.37 and Ahmed MA et al.36 
reported that more than 90% of the dentists surveyed were concerned about their safety and 
that of their families. 

Employment status of dentistry in Colombia was already very complex before the COVID-19 
pandemic on account of labor market flexibility, anti-competitive practices on clinic franchises’ 
rates, high costs and the psychological pressure that comes with government regulations 
establishing dental practices and discourages from attempting private consultation. For that 
reason, around 60% of dentists work for third parties, being subjected to poor working 
conditions, which in turn harm their material well-being and financial security14 Having said 
that, when facing unemployment and limitations to work due to government regulations, 
uncertainty and fear to contagion, working places closure and personal protective equipment 
(PPE) lack of availability and high costs caused by the COVID-19 outbreak, the employment 
status of private dentists that only earn money when seeing patients —being as they do not have 
a steady income— is devastating and will surely have effects on the community, if government 
and dental associations do not take action without delay. The unemployment rate for dentists in 
Colombia by 2020 was 30% without taking into account the COVID-19 pandemic.33 According 
to the National Administrative Department of Statistics (DANE) in July 2020 unemployment 
in Colombia reached 20.2% which meant an increase of 9.5 percentage points compared to 
the same month of the previous year (10.7%). This unemployment increase is attributable to 
the isolation measures aiming to contain the COVID-19 pandemic, which had a strong impact 
on the economy, including the dentistry labor market.38 Economic conditions of the dental 
profession not only affect dentists but also the human resources, industry and businesses that 
revolve around them, such as assistants, dental laboratory workers, enterprises, and dental 
units and products factories. Ternera-Pulido J.14 determined that by 2014, in Colombia the 
dental sector transactions per years amounted to a total of 2,138,220,000,000 COP (two 
trillion, one hundred and thirty-eight thousand and two hundred and twenty million pesos). 
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Based on this data, business administrator Mauricio Martínez Pinto carried out an economic 
projection for the FOC based on the 30.48% consumer price index (CPI), calculated with the 
projection of the values from 2014 into the five next years (2014-2019). He found that the 
indexed value for monthly expenditure generated by the dental industry at the end of 2019 
averaged 232,495,124,621 COP (two hundred and thirty-two thousand four hundred and 
ninety-five million one hundred and twenty-four thousand six one hundred and twenty-one 
thousand pesos), which would annually represent 2,789,941,495,450 COP (two trillion seven 
hundred and eighty-nine thousand nine hundred and forty-one billion four hundred and ninety-
five thousand four hundred and fifty pesos). Taking the above information as a reference, there 
is evidence to suggest that the losses caused by having stopped clinical activity in the dental 
sector for almost three months could be more than 700,000,000,000 COP (seven hundred 
trillion pesos). Bearing in mind that as this article is being written (September 2020) there are 
still plenty of restrictions, economical losses will surely be even bigger. 

As for the impact of the COVID-19 pandemic on career plans as a dentist, 79.37% of 
respondents reported that it had some impact such as reducing their working hours 
(77.96%), considering retiring early (21.75%), switching to a career other than dentistry 
(18.15%), moving to a non-clinical position (16.02%) and changing the location of their 
practice (9.27%). Ternera-Pulido J.14 ascertained that according to the REPS, there was a 
decrease in registered oral health providers from March 2020 to July 2020, going from 
38,216 registered providers to 37,450. Even if this decrease represents only 2% of qualified 
providers, some specialties such as oral surgery went from having 1,265 registered providers 
to 201, which constitutes a decrease close to 84%. Our research has highlighted the great 
impact of the pandemic, not only on current profession-related aspects but also on their 
future perspectives; consequently, if there are no strong public policies, easy access and 
low-interest loan plans, and a reduction in the burden and costs of licensing processes to 
motivate dentists to maintain their practices, it is likely that in the short term the dental 
sector crisis will be severe and, thus, Colombian people’s oral health will suffer the  
consequences. World Dental Federation (FDI) had envisioned as a goal of dentistry by 2020 
“to substantially reduce inequalities in access to dental care and to meet the increasing 
need and demand for oral health care”.39 However, given the situation that dentistry is 
currently facing worldwide due to COVID-19 pandemic, these plans will be very difficult to 
fulfill, especially in developing countries that lack particular detailed plans to help OHWs, 
such as Colombia.

Protocol compliance and biosafety aspects

In the face of the COVID-19 pandemic contingency, several biosafety guidelines and manuals 
have been developed by the Colombian government entities, such as the Ministry of Health, 
as well as by the scientific community.18–20,40 All of them are consistent about the protective 
measures that health workers should take to reduce the contagion risk of SARS-Cov-2 virus. 
According to the document issued by the Ministry of Health and Social Protection in August 
2020, which compiles all the guidelines and protocols to manage COVID-19 in Colombia, the 
suggestions for the basic PPE that health workers should use —depending on the generation of 
aerosols— are cap, face shield, N95 respirator, disposable gloves, fluid resistant uniform, fluid 
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resistant gown, shoe covers or special footwear if performing aerosol-generating procedures. 
If the performed procedures do not generate aerosols, the suggestions remain the same, 
except for two elements: googles (instead of a face shield) and surgical mask (instead of 
a N95 respirator).20,41 In our research 90% of dentists reported using N95, FFP2 or FFP3 
respirators, 56% surgical masks, and 13% elastomeric respirators. Cagetti et al.27 reported 
that 55% of respondents wore FPP2 or FPP3 respirators. Other studies36,37 have reported that 
only about 10% of dentists surveyed used N95 respirators in clinical care, which contrasts 
with our results indicating that 90% of dentists recount using it. 

Regarding eye protection, of all our research participants, 96% responded that they wear a 
face shield and 79% wears protective glasses or googles. With regard to the clothing used, 
there was a high number of dentists who reported using both disposable (non-sterile, 35.85% 
and sterile, 67.75%) and reusable (72.19%) gowns, as well as a disposable caps (87.90%). 
They also reported using non-sterile (91.45%) and sterile (22.89%) disposable gloves and 
shoe covers (59.32%). These results suggest great observance in the use of PPE of dentists in 
Colombia. In some cases, they even use two elements for the same protective purpose, for 
example, protective glasses or goggles along with a face shield. This could be seen in the high 
percentages of responses for the use of these elements, since the respondent could choose 
one or several items at the same time.

On the other hand, rubber dams and rotating instrument with anti-retraction valve were not 
commonly used (22%). A possible reason for this could be that rubber sheets restrict areas 
to be treated in procedures that require all teeth to be visible, as in orthodontic treatments.  
As for rotating instrument with anti-retraction valve, their availability and prices could account 
for their limited use. 

In our study, respondents reported great compliance with biosafety measures, having 
a response percentage higher than 85%. The implemented measures included surface 
disinfection, hand washing, taking body temperature, checking patient’s health status, making 
office adjustments, and using preoperative mouthwash, among others. These results could 
be explained by the prior existence of wide knowledge and compliance with most of these 
biosafety measures, as they already were part of the minimum qualification requirements 
deemed as mandatory by national Health Departments for dental practices qualification. Our 
findings significantly differ from what Duruk et al.37 reported in their study among Turkish 
dentists, who albeit taking certain precautionary measures against COVID-19, did not take 
enough to protect themselves, dental staff and patients. On the other hand, De Stefani et al.28 
found that the lack of specific guidelines creates uncertainty on infection control and PPE 
use during dental practice in the current pandemic. Additionally, Singh Gambhir R. et al.29 
found that around 86.2% and 94.2% of the surveyed dentists put hand washing and surface 
disinfection into practice in their clinical activities.

It is also important to consider the increase of consultation costs in order to guarantee PPE 
use and protective measures for oral health clinical care. A cost analysis conducted by the 
SCO’s cooperative (SCO life)42 estimated that the expenses for basic biosafety supplies 
per appointment for each patient were 12,277 COP. On top of that, we must add the 
current cost overruns on PPE caused by shortage, which increases their price up to ten 
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times more than before the pandemic. It would be important for the National Government 
to recognize the great efforts of the OHWs in complying with the biosafety guidelines and 
using PPE, and to consequently create special price control plans for PPE and biosafety 
elements for dentists thorough the country.

Knowledge, contagion risk and risk perception on COVID-19 aspects 

In the present study, 68.88% said they believe they have enough knowledge about 
COVID-19 and 65.14% reported having taken a course on the subject. Similar results have 
been found in other studies. In Italy, 84.4% of respondents reported that they had adequate 
knowledge about COVID-19,30 and in Turkey 69.8% of respondents reported having  
enough knowledge about COVID-19.37 Likewise, De Stefani et al.28 found that 70.2% of 
the respondents had accurate knowledge about COVID-19 symptoms; however, while 
64.3% declared having been trained in infection prevention procedures, 48.7% reported 
not having COVID-19 specific knowledge to prevent its spreading. Kamate SK et al.31 found 
in a multinational study that 92.7% of those surveyed said they had good knowledge of 
the subject. In contrast to those findings, Singh Gambhir Ret al.29 found some notable 
deficiencies in the knowledge of COVID-19 fundamental aspects. Although more than 
80% of survey respondents knew about COVID-19 transmission modes and symptoms, a 
third of the subjects did not knew about PPE use or COVID-19 treatment.

As regards of COVID-19 contagion among dentists, during the survey term (June 19 to July 
24, 2020), 458 dentists reported having been tested for COVID-19, of which only 33 dentists 
reported testing positive, corresponding to 0.6% of the total sample. These data are in good 
agreement with the information from the INS, that reported on July 24 that there were 34 
dentists infected with COVID-19.16 It should also be noted that as of September 21, 2020, 
this contagion report rose to 90 dentists with a positive COVID-19 test result in Colombia.

Another significant finding of our study is that of 5,370 surveyed dentists, 4,915 (91.53%) 
had not been tested for COVID-19, despite the fact that 20% reported having experienced 
some COVID-19 symptom. This suggests that despite dentists being considered at high 
risk, government authorities are not taking them into account in testing plans. It is essential 
for government policies to not only be restrictive on dentists work plans, but also develop 
complementary plans such as mass testing —which has proven to be an effective contagion 
prevention tool43— among the dental community, and support occupational risk companies 
and health services providers to allow them to provide effective and suitable services that 
ensure the security of OHWs, their patients and families. 

The surveyed dentists also reported that for them COVID-19 infection is a risk (69.96%) 
greater than going to the supermarket (58.98%). Nevertheless, 64.32% said they are 
confident that they will not be infected with COVID-19 during clinical activity. This would 
appear to indicate that, although dentists in Colombia are aware of the risk of SARS-CoV-2 
virus contagion, they are confident that they will not be infected in their consultations. 
These results might be explained by cultural features or by the confidence resulting from 
full compliance with biosafety measures and PPE use by dentists in Colombia. Matching 
results have been found in different countries by other authors in terms of COVID-10 
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contagion risk perception during oral health clinical activities, such as Putrino et al.30 in Italy 
where 87.5% of the respondents reported dental activities as a contagion risk situation, 
Duruk et al.37 found a 95% agreement in response to same question in Turkey and Ahmed 
MA et al36 found that 90% of respondents believe they can be infected. De Stefani et al.28 
conclude that Italian dentists consider SARS-CoV-2 virus infection highly dangerous and are 
not confident in being able to carry out clinic activities safely. 

During the COVID-19 pandemic, Colombian government has provided several benefits for 
health personnel such as physicians and nurses, for they are considered essential workers.44 
However, it has not included DHWs within these plans, and so it is very important to 
regard Colombian people’s oral health as an essential service and the OHWs to be taken 
into account in employment protection plans, benefits and special loan plans that allow 
the economic resurgence of the entire dental sector in the country. The Ministry of Health 
has announced that once the vaccine against COVID-19 is available, the first priority group 
to be inoculated will be adults over 70 years of age, people with comorbidities (diabetes, 
hypertension, obesity, cancer, among others), and health workers.45 We —OHWs— hope that 
the government is considering us among the health workers who will receive these vaccines. 

CONCLUSIONS

A total of 5,370 dentists working in Colombia were heard about the impact of COVID-19 on 
their clinical practice. We found a significant impact on every aspect that we studied, noticing 
modifications on clinical practice, PPE use, job performance, future plans and contagion risk 
perception. The percentages of reported use of PPE in clinical care and compliance with 
biosafety guidelines by dentists in Colombia are high, reaching almost 100%. Self-reported 
COVID-19 contagion among dentists was low (0.6%). 

RECOMMENDATIONS

Further research should be undertaken concerning the pandemic’s impact on dentists 
personal, academic, professional, and work life. Besides, future studies should examine oral 
health status in different social groups within the framework of social isolation measures.  
Similarly, there is a need for policies and strategies in the workplace that allow to improve the 
dentist’s quality of life, since one of the profession challenges is to continue providing safe, 
quality, and profitable services, given that the pandemic has caused many additional costs 
related to the increase of needed PPE and other requirements for providing care to patients.
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