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Abstract 

Background:  Between March and June 2020, closing dental clinics during the COVID-19 pandemic except for emer-
gency dental care was recommended. It is documented that health-seeking behaviors change during pandemics. 
The objective of this study was to examine social determinants associated with decisions to seek dental care in Saudi 
Arabia during the COVID-19 pandemic.

Methods:  A total of 4372 participants were invited to this cross-sectional web-based survey distributed from April 
21 to June 20, 2020. The survey included a list of emergency, urgent, and routine dental procedures. Participants were 
asked if they would seek dental care for these conditions during the pandemic, and what pain severity would make 
them seek dental treatment. Logistic regression models were performed for predicting variables that explain the deci-
sion to go or not to go to the dental clinic during the pandemic for each dental condition.

Results:  A total of 3443 responded to this survey. The emergency dental situation participants were most willing 
to go to the dental clinic for was trauma involving facial bones compromising the airway (94.5%). Only 65.8% were 
willing to seek care for facial cellulitis compromising the airway. On average 35.2% reported seeking teleconsultation 
as the first step. Eighteen percent of participants were still willing to go to the dental clinic during the pandemic for 
routine dental procedures. Multiple logistic regression showed that females (Odds Ratio (OR): 1.6, OR 95% CI 1.3, 1.9), 
people who had never visited a dentist (OR: 1.8, OR 95% CI 1.3, 2.5), and people living in metropolitan regions (OR: 1.8, 
OR 95%: 1.4, 2.3) had higher odds for not seeking emergency dental care during this pandemic. The pain threshold for 
seeking dental care during the pandemic was 7 out of 10. Female, those who never visited a dentist, and those from 
urban regions reported higher pain threshold before seeking dental care (P value < 0.001).

Conclusion:  Social disparities were found in emergency dental care seeking decision-making in Saudi Arabia during 
the COVID-19 pandemic. It was alarming that some people were afraid to seek dental care for life-threatening dental 
emergencies as cellulitis during this pandemic. This reflects the importance of increasing public health awareness and 
governmental regulations.
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Background
On January 30, 2020, the World Health Organization 
(WHO) declared the novel coronavirus outbreak as a 
“global public health emergency of international con-
cern” [1]. Later on February 11th, the official name severe 
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acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
was announced, also known as COVID-19 [2]. On March 
2, 2020, the first Coronavirus Disease 2019 (COVID-
19) case was confirmed in the Kingdom of Saudi Ara-
bia (KSA) [3]. Soon after, the Saudi Ministry of Health 
(MOH) initiated campaigns to increase the public aware-
ness about the routes of COVID-19 transmission and 
prevention methods. This was followed by strict meas-
ures such as curfew or lockdown to control transmission 
at the national level. KSA has 13 administrative regions, 
some of which applied 24-h lockdown, while others 
applied partial lockdown based on the number of active/
critical/death cases and the burden on the healthcare sys-
tem. In addition, places with high risk of transmission 
such as shopping malls, restaurants, coffee shops and 
barbershops were closed until June 20, 2020. During this 
period, telemedicine was activated through the univer-
sal MOH hotline (937). In the same period, dental clin-
ics were advised to close except for dental emergencies 
per the MOH recommendations [4]. This recommenda-
tion was aligned with that of the United States Centers 
for Disease Control and Prevention (CDC), the American 
Dental Association (ADA) [5] and other international 
dental organizations [6].  Furthermore, postponing non-
urgent dental procedures was recommended, and dental 
patients were advised to contact their dental practices via 
teleconsultation in order to triage cases based on urgency 
and plan management accordingly [7, 8].

Dental patients and staff are at risk of cross-infection 
due to the nature of dental settings [9]. Moreover, most 
dental procedures are aerosol-producing, especially 
those using the dental hand piece [10]. This poses a risk 
of spreading infection in the dental office during the pan-
demic [11, 12]. It has been documented that the virus in 
the aerosol can stay viable for more than 3  h with high 
surface stability exceeding 72 h [13]. It was evident that 
aerosol-generating procedures were avoided for urgent 
dental care during the first six weeks of the COVID-19 
pandemic in the UK, as they accounted for only 0.8% of 
all procedures. Three-fourth of patients undergoing tri-
age needed clinical consultation with the most common 
reasons for urgent dental care being symptomatic irre-
versible pulpitis and symptomatic apical periodontitis, 
followed by acute dental abscess. The most common 
treatment provided was extraction (63%), followed by 
antibiotic prescription (13%) [14]. Another study found 
that the incidence of trauma cases in emergency depart-
ments during COVID-19 decreased with the majority 
being described as minor soft tissue trauma [15]. A Chi-
nese study observed a 38% decrease in dental emergency 
patients and a 13% decrease in non-urgencies after the 
announcement of the COVID-19 pandemic. Also the 
types of conditions for which urgent dental treatment is 

sought has changed, as the proportion of orofacial infec-
tions increased by 20.9%, while dental trauma conditions 
decreased by 3.7% [16].

Few published studies explored dental patients’ atti-
tudes regarding dental care visits during previous out-
breaks. Yip et al. explored such behaviors during the 2003 
severe acute respiratory syndrome (SARS) outbreak in 
Hong Kong. They found that about two-thirds of dental 
patients were afraid of contracting SARS during dental 
treatment, and therefore would avoid dental treatment 
[17]. Another study assessed dental patients’ appre-
hension during the Middle East Respiratory Syndrome 
(MERS) outbreak in 2014 in Riyadh, KSA. It was reported 
that 26% of participants expressed apprehension about 
undergoing dental care due to fear of contracting the 
infection [18]. A recent study reported that about 84% of 
pediatric dental patients’ parents from China would not 
take their child for dental care, even in the urgent case of 
severe toothache. Moreover, 92% of parents believed that 
a dental clinic is a place with high risk of virus transmis-
sion [19].

Health-seeking behavior has been reported to change 
during pandemics [20, 21]. In 2015, it was found that 
health-seeking behaviors were affected during the Ebola 
epidemic in Sierra Leone. This was demonstrated in 
the form of underutilization of health services and an 
increase in self-medication [20]. Another study reported 
the dominance of seeking help from outside of health 
facilities during outbreaks, which highlights the impor-
tance of public health education [21]. During the latest 
COVID-19 pandemic in China, the majority of patients 
with acute respiratory infections refrained from seeking 
medical assistance [22]. This reflects that further under-
standing of the health-seeking behavior for dental care 
during the COVID-19 pandemic is needed. The objec-
tive of this study was to examine the social determinants 
associated with the decision to seek dental care in Saudi 
Arabia during the COVID-19 pandemic.

Methods
Study design and participants
A cross-sectional survey was conducted, targeting peo-
ple living in KSA during the period the Saudi authorities 
declared COVID-19 pandemic restrictions and imposed 
partial and/or complete lockdown. The survey was dis-
tributed during the lockdown period occurring from 
April 21 to June 20, 2020. The Research Ethics Commit-
tee at the Faculty of Dentistry, King Abdulaziz Univer-
sity (#035-04-20) approved the study. A non-probability 
snowball sampling technique was used to recruit partici-
pants. Inclusion criteria for participants were that they 
live in KSA and be age of 18 years or older. Workers in 
the dental field were excluded.
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A web-based, self-administered, anonymous sur-
vey using the QuestionPro platform was used to collect 
responses electronically during the COVID-19 lockdown 
period. An electronic letter of invitation was embedded 
in the survey link. Once a person received the survey 
and clicked on the survey link, the QuestionPro platform 
counts this person as a recipient of the survey. Recruit-
ment was solicited through the social media platforms 
commonly used in Saudi Arabia including WhatsApp, 
Twitter, Instagram, and Snapchat. The survey was distrib-
uted on twitter, Instagram, and Snapchat using regional 
news accounts, while distribution through WhatsApp 
used snowball sampling. The survey was made available 
in both Arabic and English languages.

Survey instrument
The survey instrument consisted of five sections (Addi-
tional file 1: Survey). The first section collected sociode-
mographics. The second section asked about the details 
of the participant’s last dental visit (when, where, and 
why). The third section included a list of emergency and 
urgent dental situations that may require dental care dur-
ing COVID-19 pandemic. This list was obtained from 
the ADA list of dental emergencies during the COVID-
19 pandemic [23] and Ministry of Health (MOH) guide-
lines [4]. Both lists were similar except that the MOH 
guidelines had four additional urgent dental situations: 
an ulcer persisting for more than 3 weeks, dentin sensi-
tivity, temporomandibular joint (TMJ) arthralgia and/or 
myalgia, and broken bonded retainers. The ADA makes 
a distinction between emergency and urgent dental 
conditions by defining dental emergencies as “poten-
tially life-threatening and require immediate treatment 
including uncontrolled bleeding, cellulitis potentially 
compromising the patient’s airway, and facial bones 
trauma potentially compromising the patient’s airway” 
and defining urgent dental conditions as “conditions that 
requires immediate attention to relieve severe pain and/
or risk of infection” [23]. Participants were asked “What 
would you do if you had such a dental condition now?” 
The responses to emergency and urgent dental situations 
were grouped into  three categories: The first category 
was choosing to go to the dental clinic, the second cat-
egory was using teleconsultation and subsequently going 
to the dental clinic if advised to do so, and the third cat-
egory was choosing not to go, even if advised to do so. 
Photographic images were included for the cellulitis 
and localized abscess questions to illustrate the situa-
tion to lay people. The fourth section included a list of 
routine non-urgent dental care procedures. Lastly, the 
participants were asked to identify the severity of pain 
that would make them seek dental treatment during the 
pandemic using the Numeric Rating Scale (NRS-11) in 

which 0 represents no pain and 10 represents the worst 
pain possible [24]. Informed consent was obtained from 
participants who agreed to contribute to this study. Con-
tent validity of the survey was ensured by aligning it with 
the ADA list of dental emergencies [23]. This was further 
assessed through a panel of dental specialists and general 
dentists. Furthermore, face validity was checked with 20 
laypeople that are not from a health-related discipline. 
Pilot testing was performed for both language versions 
before instigation of the recruitment, and further adjust-
ments were made accordingly.

Study variables
The social determinants considered included sociode-
mographic data and characteristics of the last dental 
visit. Gender, age, nationality, education level, employ-
ment status, marital status, income, KSA region, and 
characteristics of the last dental visit were considered 
as independent variables. KSA regions were categorized 
according to the population as follows: Metropolitan 
regions with population of more than 4 million (Riyadh, 
Makkah, Eastern province), regions with population 
between 1 and 4 million (Madinah, Qassim, Asir, Jazan), 
and regions with population less than 1 million (Najran, 
Aljouf, Albaha, Hail, Tabouk, Northern border). Partici-
pants’ decision to go or not to go to the dental clinic for 
each dental condition was considered to be the depend-
ent variable.

Sample size
Sample size was calculated using G-power (Version 
3.1.9.3). The minimum sample size to conduct this study 
is 1536 with at least 384 per KSA region stratum, assum-
ing a 5% margin of error and 95% confidence level. The 
web-based survey was closed on the last day of the 
lockdown.

Statistical analyses
Statistical analyses were performed using IBM SPSS Sta-
tistics (Version 24, Armonk, NY: IBM Corp). Bivariate 
analyses were performed using Chi-square, Mann Whit-
ney tests or Kruskal–Wallis tests, as appropriate. Logistic 
regression models were performed for predicting vari-
ables that explain the decision to go or not to go to the 
dental clinic during the pandemic for each dental condi-
tion. Significance level was established at 0.05.

Results
Sociodemographic characteristics
Of the 4372 who received the survey, 208 were ineligi-
ble, and 3443 completed the survey, which corresponds 
to a response rate of 78.7%. Reasons for exclusion were 
living outside KSA (n = 77) and being under the age of 
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18 years old (n = 131). The demographic characteristics 
are shown in Table  1. The majority of the participants 
(95.9%) completed the Arabic version of the survey, 
and it took 9 min on average to complete it. About 63% 
of respondents were female. Completion of the bach-
elor’s degree was the most frequently reported educa-
tion level (61.5%). The majority of participants (77.3%) 

reported an income of SR20,000 or less. All KSA 
administrative regions were represented.

Dental care characteristics of survey participants
About 45% of participants had their last dental treatment 
within the last six months, while 5% had never visited a 
dentist. The majority received their last dental care in pri-
vate clinic (77.8%), with getting a restoration/prosthesis 

Table 1  Sociodemographic characteristics of survey participants from a sample of KSA population (n = 3443)

Characteristics Male
n = 1274

Female
n = 2169

Total
n = 3443

% N % n % n

Nationality
Saudi 93.5% 1191 94.1% 2041 93.9% 3232

Non-Saudi 6.5% 83 5.9% 128 6.1% 211

Age
18–24 years 15.1% 192 25.4% 550 21.6% 742

25–29 years 14.1% 179 15.3% 331 14.8% 510

30–39 years 25.2% 321 23.1% 500 23.8% 821

40–49 years 21.6% 275 19.2% 416 20.1% 691

50–59 years 17.6% 224 10.6% 229 13.2% 453

60+ years 5.8% 74 2.7% 59 3.9% 133

Marital status
Single 28.3% 361 40.1% 869 35.7% 1230

Married 69.9% 891 53.3% 1156 59.5% 2047

Divorced 1.4% 18 4.8% 104 3.5% 122

Widowed 0.3% 4 1.8% 40 1.3% 44

Education level
Highschool or less 14.9% 190 19.4% 421 17.7% 611

Diploma degree 11.2% 143 3.2% 70 6.2% 213

Bachelor’s degree 57.9% 738 63.7% 1381 61.5% 2119

Postgraduate degree 15.9% 203 13.7% 297 14.6% 500

KSA regions
< 4 Million 65.9% 839 71.3% 1547 69.3% 2386

1–4 Million 10.4% 132 13.9% 301 12.6% 433

< 1 Million 23.8% 303 14.8% 321 18.1% 524

Income in Saudi Riyals (SR)
Less than SR6000 13.8% 176 19.8% 429 17.6% 605

SR6000–10,000 19.6% 250 25.6% 555 23.4% 805

SR10,001–20,000 42.3% 539 32.8% 711 36.3% 1250

More than SR20,000 24.3% 309 21.9% 474 22.7% 783

Employment status
Government sector 42.8% 545 24.6% 534 31.3% 1079

Private sector 25.6% 326 8.9% 192 15.0% 518

Business 4.2% 54 2.0% 44 2.8% 98

Healthcare practitioner 3.9% 50 2.8% 62 3.3% 112

Student 12.9% 164 26.7% 578 21.6% 742

Unemployed 4.9% 62 31.9% 691 21.9% 753

Retired 5.7% 73 3.1% 67 4.1% 140
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as the most common type of treatment received in the 
last dental visit (30%). There were no significant differ-
ences in characteristics of the last dental visit by gender 
in this sample (Table 2).

Emergency, urgent, and routine non‑urgent dental care
The top 5 emergency and urgent dental care situations 
participants were willing to go to the dental clinic for 
were trauma involving facial bones compromising the 
airway (94.5%), suture removal (81.2%), dental treatment 
required prior to critical medical procedures (80.4%), 
broken bonded retainers (80.1%), and poking orthodontic 
wire (79.7%). On the other hand, the 5 least emergency/
urgent dental care situations participants were willing to 
go were dentin sensitivity (55.3%), surgical postoperative 
pain (57.9%), pericoronitis or third molar pain (59.4%), 
pulpal pain (65.2%), and unexpected facial cellulitis that 
compromises the airway (65.8%) (Fig. 1). On average 20% 
of respondents reported they would seek teleconsulta-
tion as the first step and subsequently going to the dental 
clinic if advised to do so. However, 15.2% reported they 
would seek teleconsultation, but would not go to dental 
clinics even if advised to do so. A number of participants 
(0.5%) mentioned the use of traditional medicine or herbs 
in such situations during this pandemic. Another propor-
tion mentioned self-treatment or seeking advice from a 
pharmacist (0.1–1.2%) should they encounter such con-
ditions during the pandemic.

Participant responses about routine non-urgent type of 
dental procedures are summarized in Fig. 2. Orthodontic 

adjustment appointments showed the highest proportion 
of participants willing to go during the pandemic (24.2%), 
while esthetic dental procedures showed the lowest pro-
portion (12.4%).

Factors associated with prediction of participants’ opinion 
regarding seeking dental care
Table  3 presents multiple logistic regression models 
predicting the decision between going or not going for 
treatment of dental emergencies during the COVID-19 
pandemic, adjusting for gender, age, education, income, 
occupation, KSA region, and characteristics of the last 
dental visit. Females demonstrated significantly higher 
odds (OR: 1.2, OR 95% CI 1.1, 1.4 to OR:1.6, OR 95% 
CI 1.3, 1.9, P value < 0.001) of choosing not to seek den-
tal care if encountering a dental emergency during the 
COVID-19 pandemic as in uncontrolled bleeding and 
cellulitis. Participants who had never visited a dentist 
also had significantly higher odds of choosing not to go 
the dentist when experiencing a dental emergency when 
compared to those who had visited a dentist before (OR: 
1.4, OR 95% CI 1.1, 2.1 to OR: 1.9, OR 95% CI 1.1–3.2, P 
value < 0.001). People living in metropolitan regions (> 4 
million) were significantly more likely (OR: 1.8, OR 95% 
CI 1.4, 2.3, P value < 0.001) to avoid seeking dental care 
in the case of uncontrolled bleeding compared to people 
living in rural regions (< 1 million).

Females exhibited significantly higher odds (OR: 1.3, 
OR 95% CI 1.1, 1.5 to OR: 2.5, OR 95% CI 2.0, 3.1, P 
value < 0.001) of choosing not to go to the dental clinic 

Table 2  Last dental visit characteristics of study sample from KSA population (n = 3443)

Characteristic Male
n = 1274

Female
n = 2169

Total
n = 3443

% n % n % n

Time since last dental visit
< 6 months 43.0% 548 46.0% 997 44.9% 1545

6 months to 1 year 22.7% 289 21.2% 459 21.7% 748

> 1 year 29.2% 372 28.2% 611 28.6% 983

Never 5.1% 65 4.7% 102 4.9% 167

Type of dental clinic
Public dental clinic 22.6% 288 22.0% 478 22.2% 766

Private dental clinic 77.4% 986 78.0% 1691 77.8% 2677

Dental treatment received
Routine Check-up 13.4% 171 12.0% 260 12.5% 431

Scaling 20.9% 266 18.9% 409 19.6% 675

Restoration/prosthesis 31.9% 406 28.8% 625 30.0% 1031

Root canal treatment 15.0% 191 16.4% 355 15.9% 546

Orthodontic treatment 6.5% 83 11.2% 243 9.5% 326

Extraction 11.1% 142 11.1% 241 11.1% 383

Other 0.6% 7 1.4% 30 1.3% 37
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for routine dental procedures during this pandemic 
(Table  4). Participants with an income of more than 
SR6000 had higher odds of choosing not to go for 
routine dental procedures compared to those with an 
income of less than SR6000 (OR: 1.7, OR 95% CI 1.3, 

2.2). Respondents having an education level higher 
than high school also had significantly higher odds of 
choosing not to go for esthetic procedures compared 
to those with high school education or less (OR: 1.7, 
OR 95% CI 1.3, 2.2). People living in rural regions were 

Fig. 1  Responses to dental emergencies and urgent dental care situations (n = 3443)
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significantly less likely by up to 50% (OR 95% CI 0.4, 
0.6) to choose not going for routine dental care com-
pared to people living in metropolitan regions.

Pain threshold
The median NRS-11 score for the pain threshold that 
would make participants go to the dental clinic during 

Fig. 2  Responses to routine non-urgent types of dental procedures

Table 3  Predictors for choosing not to go to the dental clinic for dental emergencies during the COVID-19 pandemic among a 
sample of KSA population (n = 3443)

* P ≤ 0.05

Dental emergency condition Model 1 Model 2 Model 3

Uncontrolled 
bleeding

Cellulitis that potentially 
compromise patient’s airway

Trauma involving facial bones, 
potentially compromising patient’s 
airway

Odds ratio (OR) (95% Confidence interval)

Gender
Male (Reference)

Female 1.6*
(1.3, 1.9)

1.2*
(1.1, 1.4)

–

KSA regions
> 4 Million (Reference)

1–4 Million 0.9
(0.7, 1.1)

– –

< 1 Million 0.6*
(0.4, 0.7)

– –

Last dental visit
Ever visited a dentist (Reference)

Never 1.4*
(1.1, 2.1)

1.8*
(1.3, 2.5)

1.9*
(1.1, 3.2)

Model P value P < 0.001 P < 0.001 P = 0.03
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this pandemic was 7. Females responded with signifi-
cantly higher pain threshold than males (mean NRS-11 
of 7.2, 6.9; respectively). Those who had never visited a 
dentist also reported a higher threshold than those who 
had visited a dentist before. Patients getting dental care 
in private dental clinics had significantly lower threshold 
than those following up at public dental clinics. Patients 
living in rural regions of KSA reported significantly lower 
threshold than those living in more populated regions. 
Gender, ever versus never visiting a dentist, and KSA 
regions variables were statistically significant in predict-
ing NPS-11 score (Model P < 0.001) (Table 5).

Discussion
The aim of the present study was to examine social deter-
minants associated with decisions to seek dental care in 
Saudi Arabia during the COVID-19 pandemic. We found 
that social disparities do exist in emergency dental care 

seeking decision-making in Saudi Arabia during this 
pandemic. The participants had some fear regarding 
risks involved with going to a dental clinic during the 
pandemic, and therefore a large proportion opted not to 
go to the dental clinic in many urgent dental situations, 
but rather preferred teleconsultations and managing the 
situation at home. There was a small proportion of par-
ticipants who did not mind going to the dental clinic for 
routine, non-urgent procedures during the pandemic. 
When examining the participants’ opinion regarding 
seeking dental care for dental emergencies during the 
COVID-19 pandemic, we found that the proportion of 
people willing to go to the dental clinic varied between 
94.4% for trauma of facial bones compromising the air-
way to 65.8% for cellulitis potentially compromising the 
airway. It was surprising that only 65.8% were willing to 
go for dental care in the case of cellulitis, despite show-
ing a photograph of a severe cellulitis condition and 

Table 4  Predictors for choosing not to go to the dental clinic for routine non-urgent dental procedures during the COVID-19 
pandemic lockdown period among a sample of KSA population (n = 3443)

* P ≤ 0.05

Routine dental procedures Model 1 Model 2 Model 3

Routine orthodontic adjustments Routine dental cleaning Aesthetic 
dental 
procedure

Odds ratio (OR) (95% Confidence interval)

Gender
Male (Reference)

Female 1.3*
(1.1, 1.5)

2.1*
(1.8, 2.5)

2.5*
(2.0, 3.1)

KSA regions
> 4 Million (Reference)

Million 0.9
(0.7, 1.1)

0.8
(0.6, 1.1)

0.8
(0.6, 1.1)

< 1 Million 0.5*
(0.4, 0.6)

0.5*
(0.4, 0.6)

0.4*
(0.3, 0.5)

Income in Saudi Riyals (SR)
Less than SR6000 (Reference)

SR6000–10,000 – 1.2
(0.9, 1.5)

1.2
(0.9, 1.6)

SR10,001–20,000 – 1.7*
(1.3, 2.2)

1.8*
(1.4, 2.4)

More than SR20,000 – 1.7*
(1.3, 2.3)

2.0*
(1.4, 2.8)

Education level
Highschool or less (Reference)

Diploma degree – – 1.7*
(1.1, 2.7)

Bachelor’s degree – – 1.7*
(1.3, 2.2)

Postgraduate degree – – 1.3
(0.9, 1.9)

Model P value P < 0.001 P < 0.001 P < 0.001
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mentioning that it was compromising the airway. This 
may indicate the need to educate the public about life-
threatening dental conditions that necessitate emergency 
dental care. For urgent dental care conditions, the pro-
portion of those who are willing to go the dental clinic 
ranged from 55.3% to 81.2%. One possible explanation 
is that people were highly concerned about virus trans-
mission and therefore preferred to manage the dental 
situation in a way that avoided going to the dental clinic. 
One interesting finding was that 12.4% to 24.2% were 
still willing to go for routine non-urgent dental proce-
dures during the lockdown, despite the recommendation 
to postpone such procedures at that time. Insufficient 
knowledge among the public about COVID-19 was 
observed in a recent study in Riyadh, KSA. It showed 
that only 58% of the public had good knowledge about 
COVID-19 facts with 81% reporting adequate practice 
during this pandemic [25].

In the present study, on average 35.2% reported seeking 
teleconsultation as the first resort if encountering emer-
gency or urgent dental care. During this pandemic, the 
importance of teleconsultation has risen and is now con-
sidered an essential service [26, 27]. Despite the known 
advantages of teledentistry in improving access to dental 
care and providing cost-effective service [28], its devel-
opment was relatively slow. This pandemic increased 
teledentistry development and utilization drastically 
[29]. Further benefits of teledentistry have emerged as a 
result of the COVID-19 pandemic, including ensuring 
the continuity of care while trying to avoid direct physical 
contact. Evaluation of patients’ satisfaction with teleden-
tisty during the COVID-19 pandemic was conducted 
in the UK. East Surrey Hospital patients reported their 

satisfaction and positive experience with teledentistry 
[30].

When examining the social determinants associated 
with the decision to seek emergency dental care during 
the COVID-19 pandemic in Saudi Arabia, female resi-
dents, people living in metropolitan regions, and those 
who had never gone to the dentist were more likely to 
choose not to go to dental clinics. Another important 
finding is that those with income greater than SR6000 
(poverty level) and who have a high school diploma or 
higher education were more likely to choose not to go to 
the dental clinic for non-urgent routine dental care com-
pared to those with lower income and education levels. 
This reflects that those with higher socioeconomic status 
were more concerned about COVID-19 transmission in 
the dental setting.

Health care-seeking behavior varies by gender, age, 
socioeconomic status, illness type, access to health ser-
vices, and perception of the quality of service [31]. It was 
interesting to note that female participants were more 
likely to choose not to seek dental care for emergency 
dental conditions during the COVID-19 pandemic. Our 
finding is supported by Berglund et  al. who found that 
women, those with lower education level, renters (com-
pared to those owning a private house), and those with 
financial problems were associated with increased risk of 
refraining from seeking dental care [32]. In the contrary, 
Thompson et al. reported that females tend to seek heath 
care more than males [33]. In this pandemic, media cov-
erage could be a contributing factor influencing an indi-
vidual’s health-seeking behaviour as the media is heavily 
involved through many channels [34]. Garfin et al. found 
that repeated media exposure could lead to increased 

Table 5  Pain threshold based on participants’ characteristics among a sample of KSA population (n = 3443)

B, Standardized coefficient of multiple regression; CI, Confidence Interval
* Statistical significance using Mann–Whitney or Kruskal–Wallis tests, as appropriate

Characteristics Mean ± SD Median P value B (95% CI)

Gender < 0.001*

Male 6.9 ± 2.2 7 Reference

Female 7.2 ± 2.1 7 0.4 (0.3, 0.6)*

Visiting dentist 0.02*

Ever 7.1 ± 2.2 7 Reference

Never 7.5 ± 2.3 8 0.3 (− 0.006, 0.7)

Last dental visit type of clinic 0.01*

Public 7.3 ± 2.2 7 Reference

Private 7.1 ± 2.1 7 − 0.2 (− 0.4, − 0.02)*

KSA regions 0.002*

> 4 Million 7.2 ± 2.1 7 Reference

1–4 Million 7.1 ± 2.2 7 − 0.2 (− 0.4, 0.1)

< 1 Million 6.9 ± 2.4 7 − 0.3 (− 0.5, − 0.1)*
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anxiety and misplaced health-seeking behaviors [35]. 
Moreover, perceived risk also does affect health-seek-
ing behavior according to Gonzalez-Olmo et  al., who 
reported that those who perceived the dental clinic as 
a high-risk location for acquiring COVID-19, reported 
avoiding dental services [36]. In another study, 97% of 
patients reported the risk of infection during a dental 
visit as moderate or high, with 80% reporting that the 
main factor affecting their dental visit decision was being 
afraid of the potential of transmission in the hospital set-
ting [37].

In our study, the mean pain score that participants 
chose as the threshold to go to dental clinic during the 
pandemic was 7.2 ± 2.2. This is in agreement with a Nor-
wegian study that reported a mean pain score of 7.0 ± 2.6 
that would make patients seek dental emergency treat-
ment [38]. Women reported higher pain threshold than 
men in our study. This is in line with findings of previous 
studies [39].

The study has several strengths. The web-based sur-
vey enabled access to people who would be difficult or 
impossible to reach, especially during the lockdown [40]. 
Sample size and representativeness of national demo-
graphics in several indicators is another strength. The 
demographic characteristics of our sample were compa-
rable to the Saudi census statistics [41] in terms of age, 
marital status, income, and KSA regions. The representa-
tion of KSA regions in the study sample was reasonable, 
with participants from regions with more than 4 million 
population comprising 69.3%, which is comparable to 
national statistics (66.6%) [42].

This study has several limitations, including the limita-
tion of the snowball sampling strategy and self-selection 
bias inherent with web-based surveys which may limit 
the study generalizability. However, rapid online surveys 
have been shown to be a great tool for capturing the pub-
lic’s opinion and knowledge especially during pandemics 
[43]. Another limitation is having a higher proportion 
of female participants (63%) compared to males, which 
is higher than national figures  (43%). However, Rüb-
samen et  al. findings do support this gender differential 
responses to web-based surveys [44]. Another limita-
tion is the fact that our study sample may not be a true 
representative of KSA population as participants had to 
be literate and active on social media. According to the 
most recent data, 84.9% of the Saudi population are liter-
ate [42] and 58% (equivalent to 18.3 Million) of them are 
active on social media [45]. Social desirability bias is also 
a possible limitation; however, it has been found to be of 
less concern in web-based surveys than in telephone or 
in-person surveys [46, 47]. Non-response bias is another 
potential limitation, yet since sociodemographic char-
acteristics of the study sample are not different from 

national figures it is not a major concern. This study pre-
sents new insight regarding the social determinants of 
health-seeking decisions for seeking emergency, urgent, 
and routine dental care during the COVID-19 pandemic.

Conclusion
Social disparities were found in emergency dental care 
seeking decision-making in Saudi Arabia during the 
COVID-19 pandemic. It was alarming that some people 
were afraid to seek dental care for life-threatening den-
tal emergencies as cellulitis during this pandemic. On 
the other hand, some people were willing to go for non-
urgent and cosmetic reasons. This reflects the importance 
of increasing public health awareness and governmen-
tal regulations especially during pandemics. In addition, 
preference for using teleconsultations did leap during this 
pandemic. It would be interesting to explore actual dental 
care utilization during the COVID-19 pandemic in Saudi 
Arabia in future research.

Abbreviations
COVID-2019: Coronavirus disease 2019; KSA: Kingdom of Saudi Arabia; MOH: 
Ministry of Health; CDC: United States Centers for Disease Control and Preven-
tion; ADA: American Dental Association; UK: United Kingdom; NRS: Numeric 
Rating Scale; SR: Saudi Riyals; SARS: Severe Acute Respiratory Syndrome; MERS: 
Middle East Respiratory Syndrome; TMJ: Temporomandibular Joint.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12903-​021-​01577-1.

Additional file 1: Survey.

Acknowledgements
The authors are grateful to all participants of this study.

Authors’ contributions
DEM contributed to the conception and design of the study, wrote the pro-
tocol, obtained ethical approval, developed the study survey, performed the 
statistical analysis, and drafted the manuscript. AMA and GMA contributed to 
developing the study survey, contributed to data collection and drafting the 
manuscript. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets generated and/or analysed during the current study are not 
publicly available due to the institution regulations, but are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The Research Ethics Committee at King Abdulaziz University Faculty of Den-
tistry approved the study protocol (approval number 035-04-20) and method 
of obtaining consent. Participants were informed about the purpose of the 
study, asked to consent, and gave consent by accepting to complete the 
survey. All methods were carried out in accordance with relevant guidelines 
and regulations.

https://doi.org/10.1186/s12903-021-01577-1
https://doi.org/10.1186/s12903-021-01577-1


Page 11 of 12Meisha et al. BMC Oral Health          (2021) 21:212 	

Consent for publication
Not applicable.

Competing interests
The authors have no competing interests to declare.

Author details
1 Department of Dental Public Health, Faculty of Dentistry, King Abdulaziz Uni-
versity, P.O. Box 80209, Jeddah 21589, Saudi Arabia. 2 Ministry of Health, Tabuk, 
Saudi Arabia. 3 Ministry of Health, Madinah, Saudi Arabia. 

Received: 23 October 2020   Accepted: 19 April 2021

References
	1.	 World Health Organization. Novel Coronavirus (2019‐nCoV): situation 

report, 11. 2020. https://​www.​who.​int/​docs/​defau​lt-​source/​coron​aviru​
se/​situa​tion-​repor​ts/​20200​131-​sitrep-​11-​ncov.​pdf?​sfvrsn=​de7c0​f7_4. 
Accessed 23 Aug 2020.

	2.	 Centers for Disease Control and Prevention. About COVID-19. 2020. 
https://​www.​cdc.​gov/​coron​avirus/​2019-​ncov/​cdcre​sponse/​about-​
COVID-​19.​html. Accessed 23 Aug 2020.

	3.	 Ministry of Health. MOH News - MOH Reports First Case of Coronavirus 
Infection. 2020. https://​www.​moh.​gov.​sa/​en/​Minis​try/​Media​Center/​
News/​Pages/​News-​2020-​03-​02-​002.​aspx. Accessed 30 Aug 2020.

	4.	 Ministry of Health. Dental Emergency Protocool During COVID-19 Pan-
demic. 2020. https://​www.​moh.​gov.​sa/​Minis​try/​Media​Center/​Publi​catio​
ns/​Docum​ents/​MOH-​Dental-​emerg​ency-​guidl​ine.​pdf. Accessed 16 Aug 
2020.

	5.	 American Dental Association. ADA Coronavirus (COVID-19) Center for 
Dentists. 2020. https://​succe​ss.​ada.​org/​en/​pract​ice-​manag​ement/​patie​
nts/​infec​tious-​disea​ses-​2019-​novel-​coron​avirus. Accessed 18 Aug 2020.

	6.	 National Services Scotland. Annex 1: Infection Prevention and Control in 
Urgent Dental Care Settings during the period of COVID-19 Version 1.0. 
2020. https://​www.​scott​ishde​ntal.​org/​wp-​conte​nt/​uploa​ds/​2020/​04/​
HPS-​Urgent-​Dental-​Care-​COVID-​19-​April-​11.​pdf. Accessed 23 Sep 2020.

	7.	 Centers for Disease Control and Prevention. CDC Releases Interim Reo-
pening Guidance for Dental Settings. 2020. https://​www.​cdc.​gov/​oralh​
ealth/​infec​tionc​ontrol/​state​ment-​COVID.​html. Accessed 18 Aug 2020.

	8.	 Al-Khotani A, Al-Huraishi H, Meisha D. A memory-recall checklist for den-
tal services during the COVID-19 outbreak: a clinical recommendation. 
Saudi J Oral Sci. 2020;7:131–8.

	9.	 Meng L, Hua F, Bian Z. Coronavirus disease 2019 (COVID-19): emerg-
ing and future challenges for dental and oral medicine. J Dent Res. 
2020;99(5):481–7.

	10.	 Zemouri C, De Soet H, Crielaard W, Laheij A. A scoping review on bio-Aer-
osols in healthcare & the dental environment. PLoS ONE. 2017;12:1–25.

	11.	 Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-
nCoV and controls in dental practice. Int J Oral Sci. 2020;12:1–6.

	12.	 Ge Z-Y, Yang L-M, Xia J-J, Fu X-H, Zhang Y-Z. Possible aerosol transmission 
of COVID-19 and special precautions in dentistry. J Zhejiang Univ-Sci B 
(Biomed Biotechnol). 2020;21:361–8.

	13.	 Van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, 
Williamson BN, et al. Aerosol and surface stability of SARS-CoV-2 as com-
pared with SARS-CoV-1. N Engl J Med. 2020;382:1564–7.

	14.	 Carter E, Currie CC, Asuni A, Goldsmith R, Toon G, Horridge C, et al. The 
first six weeks-setting up a UK urgent dental care centre during the 
COVID-19 pandemic. Br Dent J. 2020;228:6–7.

	15.	 Blackhall KK, Downie IP, Ramchandani P, Kusanale A, Walsh S, Srinivasan B, 
et al. Provision of emergency maxillofacial service during the COVID-19 
pandemic : a Collaborative Five Centre UK Study. Br J Oral Maxillofac Surg. 
2020;58(6):698–703.

	16.	 Guo H, Zhou Y, Liu X, Tan J. The impact of the COVID-19 epidemic on the 
utilization of emergency dental services. J Dent Sci. 2020;15(4):564–7.

	17.	 Yip HKK, Tsang PCS, Samaranayake LP, Li AHP. Knowledge of and 
attitudes toward severe acute respiratory syndrome among a cohort of 
dental patients in Hong Kong following a major local outbreak. Com-
munity Dent Health. 2007;24:43–8.

	18.	 Ashok N, Rodrigues JC, Azouni K, Darwish S, Abuderman A, Alkaabba 
AAF, et al. Knowledge and apprehension of dental patients about 
MERS-A questionnaire survey. J Clin Diagnostic Res. 2016;10:58–62.

	19.	 Sun J, Xu Y, Qu Q, Luo W. Knowledge of and attitudes toward COVID-19 
among parents of child dental patients during the outbreak. Braz Oral 
Res. 2020;34:e066.

	20.	 Vygen S, Tiffany A, Rull M, Ventura A, Wolz A, Jambai A, et al. Changes in 
health-seeking behavior did not result in increased all-cause mortality 
during the Ebola outbreak in Western Area, Sierra Leone. Am J Trop 
Med Hyg. 2016;95:897–901.

	21.	 Kuehne A, Lynch E, Marshall E, Tiffany A, Alley I, Bawo L, et al. Mortality, 
morbidity and health-seeking behaviour during the Ebola epidemic 
2014–2015 in Monrovia results from a mobile phone survey. PLoS Negl 
Trop Dis. 2016;10:4899.

	22.	 Yang J, Gong H, Chen X, Chen Z, Deng X, Qian M, et al. Health-seeking 
behaviors of patients with acute respiratory infections during the 
outbreak of novel coronavirus disease 2019 in Wuhan. China Influenza 
Other Respi Viruses. 2020;15(2):188–94.

	23.	 American Dental Association. What Constitutes a Dental Emergency?. 
2020. https://​succe​ss.​ada.​org/​~/​media/​CPS/​Files/​Open Files/ADA_
COVID19_Dental_Emergency_DDS.pdf. Accessed 23 Aug 2020.

	24.	 Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen MP, Katz NP, 
et al. Core outcome measures for chronic pain clinical trials: IMMPACT 
recommendations. Pain. 2005;113:9–19.

	25.	 Alahdal H, Basingab F, Alotaibi R. An analytical study on the awareness, 
attitude and practice during the COVID-19 pandemic in Riyadh. Saudi 
Arabia J Infect Public Health. 2020;13:1446–52.

	26.	 World Health Organization. Considerations for the provision of essen-
tial oral health services in the context of COVID-19: interim guidance. 
2020. https://​apps.​who.​int/​iris/​bitst​ream/​handle/​10665/​333625/​WHO-​
2019-​nCoV-​Oral_​health-​2020.1-​eng.​pdf?​seque​nce=​1&​isAll​owed=y. 
Accessed 22 Sep 2020.

	27.	 Monaghesh E, Hajizadeh A. The role of telehealth during COVID-19 
outbreak: a systematic review based on current evidence. BMC Public 
Health. 2020;20:1193.

	28.	 da-Costa CB, Peralta F da S, Ferreira de Mello ALS. How Has Teleden-
tistry Been Applied in Public Dental Health Services? An Integrative 
Review. Telemed J E Health. 2020;26:945–54.

	29.	 Patel SA, Halpin RM, Olson GW, Franklin A. Global pandemic and the 
rise of teledentistry. J Dent Educ. 2020;10:1–2.

	30.	 Rahman N, Nathwani S, Kandiah T. Teledentistry from a patient per-
spective during the coronavirus pandemic. Br Dent J. 2020;229:1–4.

	31.	 MacKian S. A review of health seeking behaviour: problems and 
prospects. Health systems development. Manchester: University of 
Manchester; 2003.

	32.	 Berglund E, Westerling R, Lytsy P. Social and health-related factors 
associated with refraining from seeking dental care: a cross-sectional 
population study. Community Dent Oral Epidemiol. 2017;45:258–65.

	33.	 Thompson AE, Anisimowicz Y, Miedema B, Hogg W, Wodchis WP, 
Aubrey-Bassler K. The influence of gender and other patient character-
istics on health care-seeking behaviour: a QUALICOPC study. BMC Fam 
Pract. 2016;17:38.

	34.	 Marie-Clare B. Hogue, Evan Doran, David A. A prompt to the web: 
the media and health information seeking behaviour. PLoS ONE. 
2012;7(4):e34314.

	35.	 Garfin DR, Silver RC, Holman EA. The novel coronavirus (COVID-2019) 
outbreak: Amplification of public health consequences by media 
exposure. Heal Psychol. 2020;39:355–7.

	36.	 González-Olmo MJ, Ortega-Martínez AR, Delgado-Ramos B, Romero-
Maroto M, Carrillo-Diaz M. Perceived vulnerability to Coronavirus infec-
tion: Impact on dental practice. Braz Oral Res. 2020;34:e044.

	37.	 Jiang Y, Tang T, Mei L, Li H. COVID-19 affected patients’ utilization of 
dental care service. Oral Dis. 2020. https://​doi.​org/​10.​1111/​odi.​13568

	38.	 Haug S, Marthinussen M. Acute Dental Pain and Salivary Biomarkers for 
Stress and Inflammation in Patients with Pulpal or Periapical Inflamma-
tion. J Oral Facial Pain Headache. 2019;33:227–33.

	39.	 Shaefer JR, Khawaja SN, Bavia PF. Sex, Gender, and Orofacial Pain. Dent 
Clin North Am. 2018;62:665–82.

	40.	 Wright KB. Researching internet-based populations: advantages and 
disadvantages of online survey research, online questionnaire authoring 

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200131-sitrep-11-ncov.pdf?sfvrsn=de7c0f7_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200131-sitrep-11-ncov.pdf?sfvrsn=de7c0f7_4
https://www.cdc.gov/coronavirus/2019-ncov/cdcresponse/about-COVID-19.html
https://www.cdc.gov/coronavirus/2019-ncov/cdcresponse/about-COVID-19.html
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://www.moh.gov.sa/Ministry/MediaCenter/Publications/Documents/MOH-Dental-emergency-guidline.pdf
https://www.moh.gov.sa/Ministry/MediaCenter/Publications/Documents/MOH-Dental-emergency-guidline.pdf
https://success.ada.org/en/practice-management/patients/infectious-diseases-2019-novel-coronavirus
https://success.ada.org/en/practice-management/patients/infectious-diseases-2019-novel-coronavirus
https://www.scottishdental.org/wp-content/uploads/2020/04/HPS-Urgent-Dental-Care-COVID-19-April-11.pdf
https://www.scottishdental.org/wp-content/uploads/2020/04/HPS-Urgent-Dental-Care-COVID-19-April-11.pdf
https://www.cdc.gov/oralhealth/infectioncontrol/statement-COVID.html
https://www.cdc.gov/oralhealth/infectioncontrol/statement-COVID.html
https://success.ada.org/~/media/CPS/Files/Open
https://apps.who.int/iris/bitstream/handle/10665/333625/WHO-2019-nCoV-Oral_health-2020.1-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/333625/WHO-2019-nCoV-Oral_health-2020.1-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1111/odi.13568


Page 12 of 12Meisha et al. BMC Oral Health          (2021) 21:212 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

software packages, and web survey services. J Comput Commun. 
2005;10(3):1034.

	41.	 General Authority for Statistics Kingdom of Saudi Arabia. Census Data. 
2019. https://​www.​stats.​gov.​sa/​en/​node. Accessed 23 Sep 2020.

	42.	 Saudi General Authority for statistics. Detailed results of Census. 2010. 
https://​www.​stats.​gov.​sa/​sites/​defau​lt/​files/​en-​censu​s2010-​dtl-​result_​
2_1.​pdf. Accessed 23 Aug 2020.

	43.	 Geldsetzer P. Use of rapid online surveys to assess people’s perceptions 
during infectious disease outbreaks: a Cross-sectional Survey on COVID-
19. J Med Internet Res. 2020;22:e18790.

	44.	 Rübsamen N, Akmatov MK, Castell S, Karch A, Mikolajczyk RT. Comparison 
of response patterns in different survey designs: a longitudinal panel 
with mixed-mode and online-only design. Emerg Themes Epidemiol. 
2017;14:4.

	45.	 Ministry of Communications and Information Technology. Over 18 Million 
Users of Social Media Programs and Applications In Saudi Arabia. 2021. 

https://​www.​mcit.​gov.​sa/​en/​media-​center/​news/​89698. Accessed 22 Mar 
2021.

	46.	 Kreuter F, Presser S, Tourangeau R. Social desirability bias in CATI, IVR, and 
web surveys: the effects of mode and question sensitivity. Public Opin Q. 
2008;72:847–65.

	47.	 Scott Keeter, Kyley McGeeney, Ruth Igielnik, Andrew Mercer, Nancy 
Mathiowetz. From Telephone to the Web: The Challenge of Mode of 
Interview Effects in Public Opinion Polls. Pew Research Center Methods. 
2015. https://​www.​pewre​search.​org/​metho​ds/​2015/​05/​13/​from-​telep​
hone-​to-​the-​web-​the-​chall​enge-​of-​mode-​of-​inter​view-​effec​ts-​in-​public-​
opini​on-​polls/. Accessed 19 Sep 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.stats.gov.sa/en/node
https://www.stats.gov.sa/sites/default/files/en-census2010-dtl-result_2_1.pdf
https://www.stats.gov.sa/sites/default/files/en-census2010-dtl-result_2_1.pdf
https://www.mcit.gov.sa/en/media-center/news/89698
https://www.pewresearch.org/methods/2015/05/13/from-telephone-to-the-web-the-challenge-of-mode-of-interview-effects-in-public-opinion-polls/
https://www.pewresearch.org/methods/2015/05/13/from-telephone-to-the-web-the-challenge-of-mode-of-interview-effects-in-public-opinion-polls/
https://www.pewresearch.org/methods/2015/05/13/from-telephone-to-the-web-the-challenge-of-mode-of-interview-effects-in-public-opinion-polls/

	Social determinants of seeking emergency and routine dental care in Saudi Arabia during the COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design and participants
	Survey instrument
	Study variables
	Sample size
	Statistical analyses

	Results
	Sociodemographic characteristics
	Dental care characteristics of survey participants
	Emergency, urgent, and routine non-urgent dental care
	Factors associated with prediction of participants’ opinion regarding seeking dental care
	Pain threshold

	Discussion
	Conclusion
	Acknowledgements
	References


