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Abstract

Background The COVID-19 pandemic significantly disrupted healthcare systems, particularly affecting vulnerable
populations such as children and individuals with special needs, causing delays and reductions in routine dental
services. The aim of this study was to evaluate level of access and identify determinants of access to oral healthcare for
children aged 0-13 during COVID-19 restrictions.

Methods Mixed-methods research design was adopted. This cross-sectional study included 270 children aged 0 to
13 years who visited Ege University Pediatric Dental Clinics between August 2021 and February 2022. Interviewer-
administered questionnaires collected information about sociodemographic and economic characteristics, as well as
dental service utilization during the pandemic. “Access”to receive oral health care to address existing dental problems
is defined separately for each application to the institution. Statistical analyses were conducted using IBM SPSS
Statistics 23, with Pearson’s Chi-Square, Fisher’s Exact, and Binary Logistic Regression tests applied to examine variable
relationships. A 95% confidence interval and a significance level of p <0.05 were adopted, with model fit assessed
using the Hosmer-Lemeshow test and Nagelkerke R’. Qualitative data from 16 in-depth interviews were analysed
using thematic analysis to explore the barriers to accessing oral healthcare during the COVID-19 pandemic.

Results During the pandemic, 62.3% of dental institutions'applications had limited access to care. Parental
education, employment status, and household income significantly affected access (p <0.005). Multiple logistic
regression revealed that applying to university clinics (OR=4.78; 95% Cl 2.24-10.21) and private institutions
(OR=4.33;95% Cl 2.30-8.17) led to higher access rates when compared to public dental centres. The father’s regular
employment (OR=3.39; 95% Cl 1.37-8.34) and the child’s previous dental contacts (OR=2.37;95% Cl 1.21-4.62)
increased the likelihood of accessing oral healthcare. The risk of contracting infections and income loss were
pandemic related barriers. The most common barriers were those concerning the availability of services at public
dental clinics. Children with disabilities faced further barriers due to the risk of infection, difficulty reaching institutions,
and unmet dental needs for treatment under general anaesthesia.

Conclusion Higher socioeconomic status and past contact with dentists had a positive effect on oral healthcare
access. Dental services provided by public institutions had a lower level of access. The COVID-19 pandemic

*Correspondence:
Sevgi Arabulan
sevgiarabulan@gmail.com

Full list of author information is available at the end of the article

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12903-025-06053-8&domain=pdf&date_stamp=2025-4-30

Arabulan et al. BMC Oral Health (2025) 25:680

Page 2 of 13

highlighted oral healthcare inequalities, particularly for those children with disabilities in Turkiye. Policymakers should
strengthen public health crisis plans in order to improve children’s oral healthcare access.

Keywords Access, Oral healthcare, Health services, Pandemic, COVID-19, Paediatric dentistry

Background

The Coronavirus disease (COVID-19) pandemic sig-
nificantly affected access to services, as it across all areas
of the of the healthcare [1]. In early stages of the pan-
demic, the main focus was on the SARS-CoV-2, which
led to disruptions in access to healthcare for patients
suffering from non-COVID-19 diseases [1, 2]. Dental
care was particularly affected, as many countries imple-
mented policies restricting non-emergency dental pro-
cedures to minimize the risk of viral transmission [3,
4]. Consequently, preventive and routine dental treat-
ments, including check-ups, fluoride applications, and
restorative procedures, were postponed or canceled,
exacerbating oral health disparities, particularly among
populations. The interruption of routine dental services
also contributed to an increased burden of untreated
dental diseases, potentially leading to more severe oral
health complications in the long term [5].

Access to healthcare has been widely studied through
various frameworks. Aday and Andersen’s (1974) model,
one of the earliest frameworks on healthcare access,
defines it as the actual use of health services and the fac-
tors that influence it [6]. Penchansky & Thomas (1981)
refined this by introducing the five dimensions of access:
Availability, Accessibility, Accommodation, Affordabil-
ity, and Acceptability [7]. Gulliford et al. (2002) defines
access with two distinct verbs: “having access” refers to
the potential to utilize a service if needed, while “gaining
access” refers to the initiation into the process of utiliz-
ing a service, highlighting barriers such as financial, orga-
nizational, and informational barriers [8]. Expanding on
these models, Levesque et al. (2013) proposed a dynamic,
patient-centered framework linking five dimensions of
access (approachability, acceptability, availability/accom-
modation, affordability, and appropriateness) with five
patient abilities (ability to perceive, seek, reach, pay, and
engage) [9]. Thus, access is more than just service utiliza-
tion; it also encompasses a variety of factors which can
impede individuals from obtaining their required care.
Utilization, on the other hand, focuses on whether indi-
viduals actually use the healthcare services which are
available to them. The current concept of access encom-
passes all stages, from identifying healthcare needs,
to seeking, reaching, obtaining, or using health care
services, and ultimately fulfilling their needs for their
required services [9].

One of the key determinants of access to oral health-
care is oral health literacy, which plays a crucial role in
the utilization of dental services. It plays a significant

role in oral health outcomes, influencing behaviors such
as oral hygiene practices, frequency of dental visits, and
adherence to preventive care measures. Low oral health
literacy is associated with higher rates of dental caries,
untreated oral conditions, and less frequent use of den-
tal services, especially in children, whose oral health is
largely influenced by their caregivers’ literacy levels [10,
11]. Addressing oral health literacy could help mitigate
some of the barriers to care access for all members of
society, especially during times of healthcare disruption,
such as the COVID-19 pandemic [12].

Children and people with special needs are among the
groups most affected due to their unmet needs for and
access to dental care even before the pandemic [13]. Due
to the burden of oral diseases and the disruption of pre-
ventive care services, children across the world have a
very high degree of dental care needs [14, 15]. Accord-
ing to an Organisation for Economic Co-Operation and
Development (OECD) report for 2020, the COVID-19
pandemic seriously affected children [16]. The implemen-
tation of mitigation policies, such as lockdowns, school
closures, and social distancing measures, had an impact
on children’s healthcare access, including their oral
healthcare [17, 18]. Children’s oral health was likely one
of the most significantly impacted aspects of their overall
health because of early access limitations to dental care,
particularly because of restrictions on aerosol-generat-
ing procedures in dentistry, including dental cleanings,
restorative and endodontic treatments [19-21]. These
procedures were considered high-risk for virus spread, as
they involve the use of dental instruments that can pro-
duce droplets or aerosols, which can linger in the air and
increase the risk of infection [22]. As a result, children’s
access to essential dental care, including check-ups and
necessary treatments, was significantly reduced, leading
to delays in interventions that could result in a rise in
dental caries, pain, and other oral health issues.

Both public and private health institutions in Tir-
kiye provide oral health services. Individuals covered by
social security can receive free or partially paid services
in public dental institutions; however, in private insti-
tutions, people are responsible for paying all expenses
themselves [23]. The provision of dental care shifted from
private to public after the “Health Transformation Pro-
gramme” launched in 2003 [24]. However, due to the per-
formance-based payment system in public dental clinics,
this program encouraged dental practitioners to priori-
tize quantity over quality by focusing on the number of
patients seen and the number of treatments administered
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each day [25]. For many years, inadequate access to oral
healthcare has been a significant issue in Tiirkiye [26].
Consequently, the long-standing issue of access remains
unresolved, and a serious issue of questionable service
quality has also surfaced. Moreover, with the COVID-19
pandemic, this problem became more apparent, particu-
larly in children [17, 18].

Health authorities issued recommendations to delay
elective dental treatments at the beginning of the pan-
demic [19, 20]. Many dental offices closed or only
provided urgent care in the spring of 2020 due to the
possibility of viral transmission. According to the Turk-
ish Health Statistics Yearbook 2020, the number of dental
visits decreased by 51.4% in 2020, the year the pandemic
began [30]. Not surprisingly, evidence emerged on sub-
stantial declines in children’s utilization of oral healthcare
services during the pandemic [22, 23]. Access is more
complex than what can be understood solely from the
number of dental visits or the use of oral healthcare ser-
vices [9]. Aside from the measures taken, such as closing
clinics and reducing patient capacity due to COVID-19,
there are additional barriers to accessing oral healthcare
like socioeconomic factors, geographic location, cost
of treatment, fear of COVID-19, all of which contribute
to disparities [28]. It is yet unknown how these charac-
teristics affected children’s access to oral healthcare and
how these factors evolved during the pandemic period
in Tiirkiye. A holistic assessment of patients, institutions
and the interaction between them may provide a better
understanding of this problem.

The aim of the study was to first assess the level of
access and then to explore the determinants of access for
those patients aged 0-13 years who were treated at Ege
University Pediatric Dental Clinics during the period of
the COVID-19 pandemic restrictions.

Methods

This study was conducted at Ege University Pediatric
Dental Clinics between August 2021 and February 2022.
The Ege University Ethics Committee reviewed and
approved the study design and protocols (ref: 21-2T/11).
Prior to the commencement of the study, participants
and their parents/legal guardians were provided with
information both orally and in writing. Informed consent
forms were obtained from all participants and their legal
guardians.

Research design

A mixed-method research design was used for this study,
integrating both qualitative and quantitative approaches.
The quantitative approach was designed as a cross-sec-
tional study, and the reporting process adhered to the
guidelines outlined in the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
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checklist. Levesque’s framework for access to healthcare
was adopted for the qualitative data approach [9]. The
researchers reported the results using the COREQ (Con-
solidated Criteria for Reporting Qualitative Studies) cri-
teria [33].

Study group

The study included children aged 0 to 13 who applied to
Ege University Pediatric Dental Clinics between August
2021 and February 2022. The average number of patients
admitted to Ege University’s Department of Pedodontics
in the two years before the pandemic was taken as the
reference. Using 12,500 individuals as the target popu-
lation, the sample size was calculated as being 270 with
a 6% margin of error and 95% confidence interval. As
the prevalence was unknown, we based our sample size
calculation on a prevalence of 50%, which provides the
maximum possible sample size. The inclusion criteria
were being a child who applied to Ege University Pedi-
atric Dental Clinics with an accompanying person famil-
iar with all of their health problems experienced during
the pandemic period. In total, 292 parents were invited
to participate in this study, and 270 ultimately consented.
The remaining parents declined to participate, citing rea-
sons such as a lack of motivation or time constraints.

For the qualitative part, the first author (SA) invited
parents who expressed significant experience with access
to oral healthcare during the pandemic to an interview.
The participants’ diversity was taken into consideration
based on their educational background, occupation,
and the type of oral health problems (pain, trauma, etc.)
which necessitated seeking care during the pandemic.
We deemed the research complete upon reaching data
saturation during in-depth interviews when further data
collection did not yield any new information [24, 25].
This study achieved data saturation after conducting in-
depth interviews with 16 patients (Fig. 1).

Variables and data collection

In this study, access to oral healthcare during the pan-
demic was the dependent variable. We considered
“access” to be receiving dental treatment or temporary
management of dental pain. We categorized the follow-
ing conditions as “limited access”: an inability to receive
temporary pain management at the institution, physical
inaccessibility to the institution, only receiving prescrip-
tions without intervention, a referral to university dental
clinics, or no treatment due to non-cooperation. Table 1
presents the categorization of access based on the situa-
tions encountered in the institutions.

The researchers developed a questionnaire in Turk-
ish, based on existing concepts and literature related
to access. This questionnaire is original and has not
been published previously. Information regarding
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Fig. 1 Flow chart of this study

Table 1 Classification of access to oral healthcare based on the
situations experienced in the relevant institutions
Access Dental treatment was provided

Temporary management of dental pain
Limited Access No treatment, only consultation
No treatment, no consultation
The institution was physically inaccessible
Medication was prescribed without any intervention
Referral to university dental clinics

No treatment due to a lack of cooperation

sociodemographic and economic characteristics (age,
gender, mother’s/father’s education, employment, house-
hold income) and oral health service utilization during
the pandemic were collected using interviewer-adminis-
tered questionnaires (see Appendix).

Parental education levels were classified into six cat-
egories: illiterate, literate but did not complete primary
school, primary school, secondary school, high school,
and university or higher. For data analysis, these catego-
ries were categorized into three groups: secondary school
graduate or lower education, high school graduate and
university graduate or higher. Occupations were cat-
egorized into seven groups: unemployed, wage worker,
salaried employee, self-employed, retired, and other. For
data analysis, these categories were consolidated into two
groups: those with a stable job and regular income and
those without. Household monthly income was defined
as the total earnings of all income-generating family
members, including wages, rental income, and govern-
ment assistance when applicable. Income levels were
divided into four categories based on Tiirkiye’s minimum
wage at the time of data collection.

Regarding oral health service utilization, participants
were asked whether they have a healthcare institution
or dentist that they visit regularly for their child. Their
responses were classified into four categories: university
hospitals, public dental centres, private clinics, or no reg-
ular dental care provider. In the final section of the sur-
vey, participants who indicated that their child required
dental care during the pandemic were asked whether they
had sought treatment from any other institution. Their
responses were grouped into three categories: university
hospitals, public dental centres, and private clinics.

A person may apply to multiple institutions but may
not access oral healthcare in all of them. Defining ‘access’
based solely on the number of applicants may lead to
some confusion. Therefore, access is defined by consider-
ing the number of individual applications to each institu-
tion separately, rather than the number of participants.

A single researcher (SA) collected the data face-to-face
for the qualitative part of this study. The interviewer (SA)
was trained by an experienced researcher (ZO) through
three preliminary interviews conducted and analyzed
together. The interviews were transcribed verbatim by
the interviewer (SA), and the data analysis was conducted
manually by the interviewer (SA) without using any anal-
ysis software. In-depth interviews were conducted using
semi-structured questions, which provided the respon-
dent with the opportunity to express their thoughts and
opinions with a focus on a specific, pre-defined problem.
Six open-ended questions were defined and agreed upon
with three specialists in the field. The interviews were
audio-recorded. Each interview lasted about 30 min.
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Data analysis

Quantitative data were analysed using IBM SPSS Sta-
tistics 23 (IBM SPSS Statistics for Windows, Version
23.0 Armonk, NY: IBM Corp). Pearson Chi-Square and
Fisher’s Exact Tests were conducted to investigate asso-
ciations between the independent variables and the
dependent variables. Based on the significance of the
Chi-Square test, the association between access to den-
tal services and the independent variables was assessed
using binary logistic regression analysis. Logistic regres-
sion analysis was utilized in order to develop a model
which examines the relationship between access to dental
services and various variables of interest. Prior to being
incorporated into the model, the independent variables
were regrouped. The determinants included in the model
were “regular source of dental care; “institution applied
to, “employment status of mother and father, “educa-
tion level of mother and father, “monthly income of the
household, “number of siblings, and “having been to a
dentist before the pandemic” The Hosmer-Lemeshow test
was used to measure the goodness of fit of the regression
model, and Nagelkerke R2 was used for the model expla-
nation ratio. The confidence interval was 95%, and the
statistical significance level was accepted as p <0.05 in all
analyses.

In the qualitative part, each interview was transcribed
verbatim and coded soon after it was completed. Mul-
tiple consensus meetings and continuous improvement
refined the categories, domains, and access framework
design. SA and ZO evaluated the dataset and reached a
consensus on selecting open codes and data related to
oral healthcare. Following this, SA enhanced the list of
codes and generated sub-codes. Following a consulta-
tion with ZO, the codes and sub-codes were subsequently
restructured. The researchers then used Levesque’s
access framework to examine the categories and classify
them into domains related to the determinants of access
to oral healthcare.

Results

Quantitative findings

A total of 270 parents participated. The majority (48.5%)
of the respondents were mothers. The mean age of the
children was 8.08 +2.24 years. A total of 54.8% had one
sibling and 30% had two or more siblings. When the par-
ents were classified based on their educational levels,
59.2% of the mothers and 61.9% of the fathers had a high
school diploma or higher.

One in every two mothers was a homemaker (52.6%),
while 40.7% of the fathers were salaried workers. Accord-
ing to the results, 46.3% of the families had a monthly
income between the minimum wage and double the min-
imum wage, while 18.9% had a monthly income below the
minimum wage. Of the participants, 9.6% had systemic

Page 5 of 13

diseases, 1.5% had disabilities (autism, cerebral palsy,
Down syndrome), and 6.3% regularly took medication.

Most children (66.3%) had visited a dentist before the
COVID-19. When asked if they had a regular dentist or
dental institution, 38.9% of the participants stated that
they routinely applied to university dental clinics, 13.3%
to public dental centres, and 7.4% to private dental clinics
while 33.7% answered that they did not have any regular
dentists or dental institutions.

Out of a total of 217 children who needed oral health-
care during the pandemic, 185 of them applied to den-
tal institutions. The total number of applications was
257 (Fig. 1). Of the 257 applications, 62.3% had limited
access to service, while 37.7% were able to access. Table 2
displays the applicants’ socioeconomic information and
access status.

There was a statistically significant difference in the
access levels for those children whose parents had
graduated from high school or higher. Despite the lack
of significant findings on the impact of the mother’s
employment status, the analysis revealed a significantly
higher likelihood of access for those children whose
fathers held a steady job with a regular income. A positive
relation was observed between the monthly income level
of the household and the percentage of access to dental
services. This relationship was found to be statistically
significant.

The institutions to which individuals applied and their
access were significantly associated. While applications
to private institutions and university hospitals were suc-
cessful in accessing dental services (58%), a considerably
higher percentage of applications to public dental centres
did not result in access (77.5%) (Table 3).

In the logistic regression model, the “limited access”
group served as the reference (Table 4). The model’s
goodness of fit was assessed using the Hosmer-Leme-
show test, and the results showed that the model and the
data were compatible (p =0.947). The model explanation
rate was calculated using Nagelkerke R2 and found to be
23.6%.

The model accurately predicted 70.4% of the data when
preparing the classification table. Regression analy-
sis revealed that there was a statistically significant link
between access and the institution applied to, the father’s
employment status, and having seen a dentist before the
pandemic. The findings showed that patients who applied
to a university hospital had a 4.788 times higher chance
of accessing the service compared to those who applied
to a public dental hospital. Similarly, those patients who
applied to a private institution had a 4.336 times greater
chance of receiving dental care than those who applied
to a public dental hospital. The presence of a parent with
a steady job significantly enhanced the probability of
their child accessing dental services by a factor of 3.391.
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Table 2 The percentages of applications which resulted in access based on patients’ sociodemographic characteristics
Patients’ characteristics Limited Access Total p-value

Access
n % n %

Gender

Age group

Number of siblings

Education level of mother

Education level of father

Having a steady job with regular income (mother)

Having a steady job with regular income (father)

Monthly income of the family

Total

Female
Male

0-6 years
7-9 years

Above 10 years

85 640 50 370 135 0.898
75 615 47 385 122
38 633 22 367 60 0.771
68 642 38 358 106
54 593 37 407 91

0 27 600 18 400 45 0.067
1 88 579 64 4210 152
2 or more 45 750 15 250 60
Secondary school graduate or lower education 71 676 34 324 105 0.017
High school graduate 61 663 31 337 92
University graduate or higher 28 467 32 533 60
Secondary school graduate or lower education 72 727 27 273 99 0.022
High school graduate 48 571 36 429 84
University graduate or higher 40 541 34 459 84
No 130 647 71 353 201 0.160
Yes 30 536 26 464 56
No 36 837 7 163 43 0.002
Yes 124 579 90 421 214
Lower than one National Minimum Wage 48 727 18 273 66 0.043
Between one and two National Minimum Wages 71 640 40 360 111
Between two and three National Minimum Wages 25 556 20 444 45
More than three National Minimum Wages 16 457 19 543 35

160 623 97 377 257

Table 3 The institutions being applied to and status of access

Dental clinic Limited Access Access  Test statistics
n (%) n (%)

Private dental clinics 29 (42.0) 40 (58.0) 34373

Public dental centres 114 (77.5) 33(225) p<005

University dental clinics 17 (41.5) 24 (58.5)

Total 160 (62.3) 97 (37.7)

Those children who had previously seen a dentist before
the pandemic showed a 2.371-fold increase in their prob-
ability of accessing dental services during the pandemic
in comparison to those who had not had any prior dental
visits. The confidence intervals of the odds ratios for all
variables which exhibited significance in the model were
found to exceed the value of 1, thereby providing evi-
dence for their statistical significance.

Table 4 Multivariable analysis of determinants of access to oral healthcare for children during the pandemic

Beta S.E. Wald p O.R. 95% C.I.
Variable (Reference) Lower bound Upper bound
Institutions that applied to 27.936 0.000*
(Public dental centres)
University dental clinics 1.566 0.386 16422 0.000* 4.788 2.245 10.211
Private dental clinics 1467 0323 20.579 0.000* 4.336 2.300 8171
Father having a steady job with regular income
No
Yes 1.221 0.460 7.057 0.008* 3.391 1377 8.349
Child had been to dentist before the pandemic
No
Yes 0.863 0.341 6415 0011* 2371 1.216 4623
Constant -2913 0.542 28.888 0.000* 0.054

Hosmer-Lemeshow; X2=1.675 and p=0.947
Cox and Snell R2=0.174 and Nagelkerke R2=0.236

Correct classification rate=70.4

*p <0.05, S.E.=Standard Error, O.R.=0dds Ratio, Ref.=Reference, C.l.=Confidence Interval
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Qualitative findings

Based on the analysed interviews, the determinants of
access to oral healthcare were categorized into seven
dimensions.

Ability to perceive dental needs

All parents stated that their children had been experienc-
ing oral health problems since before the pandemic. Most
of them said that their children did not brush their teeth
often and pointed to the excessive consumption of junk
food during the pandemic.

“It was very challenging for them to stay at home
during the pandemic. As they stayed at home, their
oral health got worse as they constantly ate junk
food. Dental problems have increased throughout
this pandemic..” (Mother of two children with poor
oral hygiene habits).

Ability to seek oral health care

Eleven parents stated that they had applied to various
institutions prior to the start of the pandemic. Among
these patients, the majority were those who regularly
applied to public dental centres and university dental
clinics. Three parents stated that they postponed apply-
ing to these institutions due to the risk of COVID-19
transmission, while three parents stated that they tried
to continue their dental treatment even though pandemic
was ongoing. The parents of children with disabilities
stated that they faced greater challenges due to their chil-
dren’s susceptibility to infections and their inability to
seek treatment, resulting in an exacerbation of their pre-
existing dental problems.

“I couldn’t take my child anywhere since she had a
fever and seizures shortly after the infection. It was
extremely difficult to take her out in such a period”
(Homemaker, mother of a child with an intellectual
disability).

Several parents expressed their lack of trust in private
dental institutions, primarily due to their profit-orienta-
tion and inadequate hygiene measures during the pan-
demic. However, one parent claimed that they considered
private institutions to be safer in terms of hygiene prac-
tices and pandemic measures. Some parents claimed
that being able to communicate with their regular dentist
facilitated access during the lockdown period. Parents
claimed that being unable to access their regular den-
tist had a negative impact on their children’s motivation
towards the dentist and the treatment process.

“My children kept asking why our regular dentist
was absent.... They draw pictures for her, it is very
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important to see someone familiar there” (Highly
educated mother of two children who have regular
dentists).

Ability to reach oral healthcare

Long travel times, long distances, and the challenges of
using public transportation were the most commonly
expressed transportation problems. Two parents consid-
ered public transportation to be risky in terms of infec-
tions, particularly during the time of the pandemic, while
one parent stated that they had problems due to the
public transportation restrictions during the pandemic
period. The parents of those children with disabilities
spoke about the difficulties they faced when using public
transportation for their child’s special needs.

“It takes 1.5 hours to get here.... Think about travel-
ing alone in the dark as a woman with two children”
(Single parent, working mother with two children,
living in a suburban area,).

” I struggled a lot yesterday on my way to the den-
tal clinic with the wheelchair. We didn’t have any
private car.... Youd cry if you saw me.” (Mother of a
child with an intellectual disability having dental
pain from a low socioeconomic background).

Availability & accommodation of dental services

According to the parents, the absence of dentists caused
disruptions in the delivery of oral healthcare. The con-
stant absence of their regular dentists forced parents to
seek care from other dentists or institutions. This was
determined to be due to the inclusion of dentists in the
filiation teams which were responsible for testing and
tracing COVID-19 cases during the pandemic.

The most frequently addressed problem with appoint-
ments was the inability to get one. During the pan-
demic period, the appointment quota quickly filled up.
Despite physically reaching the institution, many parents
expressed their dissatisfaction at not receiving any cura-
tive treatment. Seven of them experienced that situation
in public dental centres, two in university hospitals, and
one in private institutions. The inadequate number of
dentists, a lack of interest among healthcare profession-
als, and the fact that elective dental procedures were not
performed within the scope of pandemic measures were
among the reasons given in public dental centres.

“Why did they leave public dental clinics aban-
doned?.... Children are neglected by the oral health-
care system... I am frustrated in every way, from
scheduling an appointment to receiving treatment.
We have yet to access care " (Mother of four children,
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income loss due to the pandemic, applied to multi-
ple public dental centres).

“Public dental centres have been useless since the
pandemic started... The doctor said, open your
mouth, he glanced at it from the doorway, with-
out allowing my child to sit in the dental chair. He
gave the prescription and sent us away” (Mother of
7-year-old girl experiencing dental pain, applied to
multiple public dental centres).

"Why are public dental centres open if we can’t get
any service?” (Father of a child who had dental pain,
living in another city).

The parents of those children with disabilities stated that,
despite applying to various institutions, they were unable
to receive dental treatment under general anaesthesia
from public dental centres or university hospitals. Long
waiting times and inadequate facilities forced then to
apply to different institutions.

Affordability and the parents’ ability to pay for oral
healthcare

Eight of the parents mentioned that they had financial
difficulties in paying for dental treatment at private insti-
tutions. Three parents said that they had lost financial
income because of the pandemic. One parent said that
they were struggling to cover additional expenses (trans-
portation, material fees) in public dental centres.

” The problem I have right now is the constant pur-
chases (mask and gloves). When I bring both of my
children together, I must pay double. It is difficult
for a family with a low income like mine” (Mother of
three children with early childhood caries, regularly
visiting university clinics, low socioeconomic level).

The parent of a special needs child, facing income loss
due to the pandemic, discussed their child’s unmet dental
need for treatment under general anaesthesia.

Despite seeking assistance from public dental centres
and universities, they were rejected. However, they could
not afford the expenses associated with private clinics.

“We live in a house with a wood stove, no gas supply.
My husband works alone, and we have three chil-
dren.... My husband applied for a loan to take our
son to private clinics; we have a lot of debt because
of the pandemic. We could not receive the loan. I
was desperate” (Homemaker, mother of a child with
a disability, income loss due to the pandemic).

Appropriateness of services
A total of eight parents reported experiencing a range
of communication problems. Five participants reported
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experiencing difficulties when engaging in dialogues with
dentists and facing aggressive behaviour from healthcare
professionals.

“‘Don’t give me any paediatric patients; do I have to
yell? said the doctor to the secretary next to him. He
had an unusual demeanour” (Father of a child who
had dental pain, living in another city).

The caregivers of children with disabilities said that they
experienced additional challenges due to their children’s
inability to express their complaints independently.
Most institutions exhibited a dentist’s reluctance to care
for children with disabilities, resulting in the postpone-
ment or delay of essential dental interventions. One par-
ent expressed the psychological crisis she experienced
because of her child’s unmet dental needs.

“Many of the doctors said that she had too many
concurrent medical problems, so they postponed
their dental treatment. I even met a doctor who
slapped my child’s hand.... Then you come home,
you feel desperate. You are experiencing a break-
down and grappling with familial issues” (Home-
maker, mother of a child with a disability, applied to
multiple clinics).

Outcomes of inadequate access to oral healthcare

Applying to multiple institutions Parents stated that
they applied to different institutions because they could
not gain access to care. The main reasons for this were not
being able to reach their regular dentist, not being able to
make an appointment, and not receiving the proper treat-
ment. The reasons for referrals to university hospitals were
having children with special needs, healthy children who
needed pharmacologic behaviour guidance techniques, or
the need for root canal treatment. Parents expressed their
grievances by applying to multiple institutions.

“ ¢

You should go to university hospitals for root canal
treatment’ they said. This is ridiculous. Are the den-
tists in public health centres only trained to do fill-
ings? They graduated from the same school, they had
the same education” (Highly educated mother of 2
children who had root canal treatment needs).

The lack of access to dental services in public dental cen-
tres compelled parents to seek care in private clinics.
The most common reasons for choosing private clinics
were the need of emergency treatment, the inability to
make an appointment in public dental centres, and not
having any treatment carried out when visiting public
institutions.
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Fig. 2 Conceptual framework of access to oral healthcare during the pandemic (adopted by Levesque et al.)

“People visit private clinics out of necessity.” (Mother
of four children experiencing dental caries, income
loss due to the pandemic).

Increase in oral health related problems and the search
for solutions Parents reported an increase in dental
complaints in their children, particularly dental pain and
abscesses, due to poor access during the pandemic. They
tried to relieve the pain at home using various herbal
methods. Seven parents reported an increase in the use
of antibiotics and painkillers due to worsening oral health
problems. One of them said, “Painkillers became a part
of our lives” Some parents stated that they did not have
enough information about the medicines, doses, and
regimens.

“We tried everything we could at home, including
applying garlic” (Mother of three children, low socio-
economic background).

The parents of those children with disabilities expressed
their frustration at being unable to pinpoint the source of
their child’s pain, conveying feelings of deep depression
and helplessness in the face of this challenge.

... My child was crying out of pain. We were crying
together” (Mother of a child with autism).

“The world appeared completely dark to me. I crum-
bled as I attempted to fight. My child was suffering
in front of my eyes, and I was powerless to stop it”
(Mother of a 7-year-old child with an intellectual
disability).

Discussion

The COVID-19 pandemic caused disruptions in preven-
tive measures, delayed diagnoses, and caused the sus-
pension of routine treatments, which all exacerbated
inequalities in access to healthcare, particularly affecting
disadvantaged groups [12, 26]. This study highlighted the
differences in access to oral healthcare, the challenges,
and the barriers to accessing oral healthcare for those
children under 13 years of age in Izmir and its neigh-
bouring provinces during the COVID-19 pandemic.
Measuring access is a difficult task which necessitates a
multidimensional evaluation. Through a mixed-methods
approach, we provided an in-depth understanding of the
barriers and facilitators to access in times of pandem-
ics. We classified Levesque et al's conceptual framework
[9] into seven aspects from both the patient side and the
provider side (Fig. 2). From the perspective of those seek-
ing oral healthcare, our model identifies important bar-
riers which need to be addressed in order to improve
children’s oral healthcare access. Additionally, our model
provides valuable insights into the necessity of crisis
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response plans for future pandemics, which may also be
beneficial for other countries.

Even though our study was conducted in a metropoli-
tan city in the Aegean region of Tiirkiye, which shows a
slightly better profile compared to the national level [37],
the prevalence of oral health problems among children
was significant even before the pandemic [38].

Additionally, according to one study conducted in
Tiirkiye, oral healthcare was the second most common
unmet need during the pandemic for those children aged
6 to 12 years of age [28]. Our qualitative findings are con-
sistent with the literature, indicating that the pandemic
exacerbated dental complaints among the paediatric
population, resulting in increased demand for dental
treatment [22, 29].

The ‘ability to perceive needs’ is the first step in initi-
ating the access process, and oral health literacy plays a
pivotal role in determining access to and utilization of
dental services. Our study highlights the importance of
these factors, revealing that children whose parents had
a higher level of education had a significantly higher
percentage of access to dental care. These results can be
interpreted as indicating that higher parental education
levels are associated with increased oral health literacy,
which facilitates access to dental care. This aligns with
existing literature, which suggests that low oral health lit-
eracy is associated with delayed or unmet dental needs,
often due to a lack of awareness regarding the impor-
tance of preventive care and regular dental visits [40, 41].
Although the majority of our participants sought care
during the pandemic, among those who did not, some
expressed that they did not know where to go or what to
do during an emergency in COVID times, which high-
lights the importance oral health literacy.

Although many institutions remained open during the
pandemic, many researchers attribute people’s delays in
seeking services to a high perception of infection risk [30,
31]. A study conducted in a university clinic in Turkiye
found a significant reduction in dental service utilization
among children during the lockdown and normalization
periods [31]. Another study in Turkiye found that around
half of the participants had dental problems during the
pandemic, yet three-quarters of these parents did not
take their child to the dentist [44]. In contrast to the other
studies, 4 out of 5 children who participated in our study
experienced dental problems during the pandemic and
85% of them applied to an institution. In our interviews,
more than half of the participants said that they would
seek care for their child by taking risks if necessary. The
inclusion of longer time periods in this study’s timeline
may have contributed to the perception of higher dental
needs compared to other studies. Furthermore, as a ter-
tiary healthcare facility, Ege University Pediatric Dental
Clinics provide various treatments to a wide range of
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patients from different socio-economic backgrounds and
geographical locations, as well as serving a general popu-
lation which already has a demand to seek such services.

The risk factors which impact oral healthcare access
are more likely to affect individuals from lower socio-
economic backgrounds, thereby influencing their oral
health, habits, and lifestyle [45-47]. Even with the help
of public insurance, many children experience difficulty
receiving dental treatment, while cost remains the great-
est barrier [48]. Moreover, social disparities played a
crucial role in shaping the demand for services through-
out the COVID-19 pandemic, as financial instability,
unemployment, and economic crises among many par-
ents indirectly affected access to healthcare [49-51]. A
cross-sectional household survey in a high income coun-
try discovered a substantial link between unmet treat-
ment needs in paediatric patients and pandemic-related
job loss or reduced income among parents and reported
that financial barriers to dental care had become more
prominent during the COVID-19 pandemic period [52].
Similarly, those parents employed in the private sec-
tor are more likely to have a financial burden for their
child’s dental visits during the pandemic due to reduced
incomes [53]. As a middle-income country, households
in Tirkiye were disproportionately affected by the halt-
ing of numerous sectors due to the COVID-19 pandemic
[54]. A nationwide study in Tiirkiye revealed that 10% of
unmet dental needs were attributed to barriers relating to
the affordability of dental treatment and a lack of social
security coverage [28]. Despite our study group com-
prising children with social coverage, our findings align
with the literature, indicating that access to oral health-
care is significantly associated with the monthly income
of the household. Moreover, fluctuations in household
incomes may have made high out-of-pocket healthcare
costs unaffordable for disadvantaged families, leaving
children’s dental needs unmet. Socio-economic dispari-
ties, including those relating to health and access to care,
are well-documented [43, 44]. Other studies have also
revealed that socio-behavioural factors affected access to
and outcomes of child oral health issues during the pan-
demic [41, 45]. Similarly, in our study, parental educa-
tion and employment status significantly affected access
to oral healthcare. These findings are consistent with the
literature, which suggests that the social and economic
dimensions of the pandemic exacerbate existing social
inequalities in access to oral healthcare [12, 30].

Other researchers have recognized that underlying
socio-economic inequalities, including reduced access
to healthcare services, put individuals with disabilities at
higher risk of COVID-19 [57-59]. Our study revealed a
significant impact on the ‘care-seeking’ stage of access,
especially for children with disabilities who were more
susceptible to COVID-19. Several studies revealed that
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children with disabilities experienced a reduction in
access to general anaesthesia and sedation services, par-
ticularly during the lockdown [49, 50]. Even before the
pandemic, people with disabilities in Tiirkiye experienced
individual and institutional barriers to oral healthcare
[62]. Many public dental clinics lack the necessary tech-
nical equipment and staff to provide general anaesthesia
and sedation services. University clinics with multidisci-
plinary teams offer more comprehensive care to individu-
als with disabilities who require complex therapies. Our
study highlighted that restricted access during the pan-
demic set additional barriers relating to the ‘availability’
of the institutions, significantly affecting those families
who have children with disabilities and also those from a
low socioeconomic background.

Public dental institutions’ availability issues affect not
only those individuals with disabilities but also healthy
patients, posing a larger public health issue for the pae-
diatric population. Despite the high utilization of public
dental services [63], parents have observed a decline in
the quality of public dental care, driving up demand for
private institutions. This decline particularly impacts
children needing root canal treatment or those with
disabilities requiring general anaesthesia. Research has
highlighted structural and functional problems in Tiir-
kiye’s oral and dental health system, with no prioritized
programs for disadvantaged groups [23]. This decrease
in dental service quality is due to the rising number of
patients, the limited amount of time per patient, short-
ages in the workforce and equipment, and a perfor-
mance-based payment system [64]. Our study found that
during the pandemic, access to oral healthcare in public
dental centres decreased compared to private or univer-
sity clinics. Inadequate facilities, the dentists’ reluctance,
and the reassignment of many dentists to COVID-19
contact tracing teams posed significant barriers.

Qualified health professionals are crucial for dental ser-
vice utilization [65]. The pandemic exacerbated pre-exist-
ing issues in public dental centres. We can improve access
to regular dental services by rotating filiation teams and
ensuring the continuity of care at public institutions.

A cross sectional survey showed that those individuals
who had not previously visited a dentist were less likely
to seek emergency dental care during the pandemic when
compared with those who had previously visited one
[66]. Our study supports this claim, revealing that having
a regular dentist increases the likelihood of access. Our
in-depth interviews also supported this claim. Unfortu-
nately, in Tiirkiye, more than 80% of the children visit a
dentist only when they have a complaint [37]. The results
of our study underscore the significance of regular dental
care from a young age, and we recommend implementing
a health policy which requires every child to see a dentist
regularly for enhanced accessibility.
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Study limitations

Our study focused solely on the patient’s perspective,
limiting the analysis to their viewpoint. Additionally,
conducting the interviews at Ege University Faculty of
Dentistry might have caused hesitation in expressing
honest opinions, despite assurances of confidentiality.
Furthermore, the study’s location at a university dental
clinic limited the sample group primarily to those pae-
diatric patients with social security. This excluded immi-
grants and a broader representation of society. While the
quantitative data lacked statistical significance due to low
participation, the qualitative findings provided valuable
insights into the access experiences of children with dis-
abilities during the pandemic.

Recommendations

This study’s main recommendation is to organize health
policies in order to address the social inequalities exac-
erbated at times of crisis and to ensure access to services
for children across all segments of society. In light of our
study’s framework, we recommend enhancing the quality
of public dental health services, which includes initiatives
to improve the physical infrastructure and overall ser-
vice provisions within these facilities. Additionally, there
is an urgent need to allocate resources to equip operat-
ing rooms with the necessary technical equipment and
to ensure an adequate workforce of healthcare personnel
capable of administering dental treatments, especially
for children with disabilities who may require general
anaesthesia.

Efforts should focus on integrating oral health educa-
tion into existing public health initiatives, ensuring that
information is accessible. Caregivers need to be equipped
with practical knowledge about the importance of early
dental visits, where and when to seek care during the
crisis times. Educational campaigns through schools,
community centers, and healthcare facilities could raise
awareness and encourage proactive behaviors. During
crises, when access to routine dental care may be dis-
rupted, providing caregivers with the tools and knowl-
edge to maintain their children’s oral health becomes
even more critical.

The COVID-19 pandemic underscored the importance
of telehealth services, particularly for vulnerable popula-
tions or those with limited access to dental services. Inte-
grating tele-dentistry into routine dental practice would
allow for the reduction in the risk of pandemic-induced
infections and address some service delivery inequalities
[56, 57]. Thus, embracing and promoting tele-dentistry
is not just a technological advancement but a crucial
strategy to ensure equitable access to dental care dur-
ing emergencies such as the COVID-19 pandemic. By
establishing dedicated tele-dentistry services, we should
pay special attention to disadvantaged groups, including
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those individuals with disabilities and those with low
incomes.

Conclusion

Our findings indicate that the COVID-19 pandemic exac-
erbated oral healthcare inequalities, particularly affect-
ing those children with disabilities in Tiirkiye. Social
determinants of health had a major impact on access,
with service availability being the most common bar-
rier. Moreover, dental service utilization is not enough to
ensure access to oral healthcare.

Public dental clinics, which have the lowest access rates,
need to be improved in order to reduce barriers in deliv-
ering dental care to paediatric patients, and so ensuring
equitable access for those children with disabilities. The
pandemic highlighted gaps in access to oral healthcare,
emphasizing the need for improved preparedness. Pri-
oritizing public health programs, promoting equal access
to services, and developing emergency action plans are
crucial in ensuring the continuous provision of essential
oral health care services to all community members dur-
ing pandemic situations. Policymakers should implement
measures to refine the current strategies and break down
barriers in order to improve children’s access to oral
healthcare during the height of public health crises.
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