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Abstract 

Background Global crises and disease pandemics, such as COVID-19, negatively affect dental care utilization by sev-
eral factors, such as infection anxiety, disrupted supply chains, economic contraction, and household income reduc-
tion. Exploring the pattern of this effect can help policy makers to be prepared for future crises. The present study 
aimed to investigate the financial impact of COVID‐19 disruptions on dental service utilization.

Methods Data on the number of dental services offered in Dental School Clinics of Tehran University of Medi-
cal Sciences was collected over a period of two years, before and after the initial COVID-19 outbreak in Iran. School 
of Dentistry operates two clinics; one with competitive service fees and one with subsidies. Regression analyses were 
performed to determine the effect of the pandemic on the number of dental services divided by dental treatment 
groups and these clinics. The analyses were adjusted for seasonal patterns and the capacity of the clinics.

Results There was a significant drop in dental services offered in both clinics across all dental groups in the post-
COVID period (on average, 77 (39.44%) fewer services per day). The majority of the procedure loss happened 
in the Private clinic. Adjusting for seasonal patterns and the service capacity, regression results documented 54% 
and 12% service loss in Private and Subsidized clinics following the pandemic, respectively. Difference-in-difference 
analysis documented that the Subsidized clinic performed 40% more treatments than the Private clinic in the post-
COVID period.

Conclusions Pandemic –reduction in dental care utilization could have long-term ramifications for the oral health 
of the population, and policymakers need to provide supportive packages to the affected segments of the economy 
to reverse this trend.

Keywords Dental economics, Health service accessibility, Socioeconomic factors, Oral health utilization

Background 
The COVID-19 pandemic, the most important global 
health issue in 2020–2021, seriously impacted the lifestyle 
and well-being of individuals worldwide [1]. It caused an 
economic catastrophe, led to widespread unemployment, 
and crippled the operations of many entities, including 
dental clinics [2, 3].

Due to the respiratory transmission and the nature of 
dentistry practices, dental clinics are high-risk locations 
for the spread of COVID-19 infection between patients 
and care providers [3, 4]. This negatively impacted the 
demand for dental care treatments; patients fearing the 
risk of contracting COVID-19 delayed or canceled their 
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visits to dental clinics [5, 6]. In response, this sector of 
healthcare was forced to implement additional and costly 
protective measures, both in operating and post-operat-
ing procedures, in order to perform its routine tasks [3, 
7, 8]. Furthermore, in the early phases of the pandemic, 
it had to limit operations to emergency dental treat-
ments. Then gradually started performing elective dental 
treatments only after the abundance of personal protec-
tive equipment [9, 10] and widespread vaccination. In 
addition to shifts in the demand side and supply chain 
disruptions, frequent government-imposed lockdowns 
during the pandemic and service providers’ cross-infec-
tion anxiety have also been suggested as factors that 
challenged the access and utilization of dental services 
[11, 12]. However, the deterioration of dental care afford-
ability, for instance, due to job loss, is often discussed 
as the main reason for lower dental service utilization 
in the later phases of the pandemic [2, 5, 13–16]. These 
will significantly negatively impact community health in 
the medium and long term, and it is even expected to 
have more long-term costs on healthcare, insurance, and 
household health costs [17].

The literature on the economic impact of COVID-19 in 
dentistry often relies on survey-based research or simu-
lation modeling approaches to understand the underly-
ing mechanism of supply and demand shifts for dental 
services [2, 10–12, 14, 18–20]. Survey studies indicated 
lower dental care demands during the COVID-19 pan-
demic in different parts of the world [13, 14, 20]. They 
reported several factors influencing dental care utiliza-
tion, such as gender, age, education level, income level, 
geographic location, general health status, and dental 
insurance status [7, 16, 21]. As many of these factors 
are closely tied to household economic conditions, it is 
expected that dental care utilization would fluctuate, to 
some degree, with macroeconomic conditions [22–24]. 
For instance, Kotas and Dimitris (2017), based on the 
household budget survey in Greece, estimated that the 
household expenses for dental care decreased by about 
57–59% during the Greek economic crisis between 2009 
and 2014 [13]. An extensive literature on economic devel-
opment documented that household disposable income 
decreased during the COVID-19 pandemic in countries 
around the world [25, 26]. Based on the World Bank’s 
reports, the household disposable income per household 
in Iran was 8.00, 6.23, 8.66, and 10.86 thousand US dol-
lars for 2019, 2020, 2021, and 2022 respectively. The drop 
in this value for the COVID-19 pandemic suggested that 
the purchasing power of Iranian households decreased.

Dental health service use is also significantly associated 
with health insurance status, which is commonly offered 
by employers and is weaker during large economic down-
turns [14, 18–20, 26, 27]. The survey studies also reported 

substantial drops in dental care provision as well as a 
reduction in patient referrals during the COVID-19 
pandemic [6, 11, 17]. Multiple simulation-based studies 
showed that economic contraction during the COVID-19 
pandemic negatively impacted dental care utilization and 
overall dental health [2, 16–18].

As discussed above, policymakers referred to surveys 
and simulation analysis to design effective social trans-
fers and subsidies. However, these reports and analyses 
suffer from common limitations. Often responding par-
ticipants to surveys are not entirely randomly chosen, 
and the selection bias concerns persist. Simulation-based 
analyses are also not free of biases; they suffer from over-
simplification and arbitrary model assumptions. Thus, we 
designed our study to complement the above research 
and to provide further evidence on the demand-based 
channel for dental service utilization in the post-pan-
demic period.

To this aim, we chose to study fluctuation in dental 
services utilization resulting from the COVID-19 pan-
demic in Dental School Clinics of Tehran University of 
Medical Sciences (TUMS). School of Dentistry operates 
two clinics, one with subsidy (labeled as S-Subsidized), 
where under- and postgraduate students perform dental 
procedures under the direct supervision of faculty mem-
bers. The other clinic (labeled as P-Private) is operated 
by (junior) faculty members in the same location during 
the evenings, and their services are not financially subsi-
dized. Both clinics offer the same range of services in all 
major treatment modalities. The discount for the proce-
dures in the Subsidized clinic is 35% to 55%, depending 
on the treatment, compared to the same service in the 
Private clinic. By studying differential services offered by 
these clinics, we control for various socio-economic fac-
tors that affect service utilization and thus better evaluate 
supply and demand channels for dental services.

Methods
The present study is an observational, cross-sectional 
study of dental services in the School of Dentistry, TUMS 
clinics. The study protocol was approved by the Ethical 
Committee of the TUMS (ethical code: IR.TUMS.DEN-
TISTRY.REC.1401.106). The patients’ dental service data 
were collected from the school’s health information sys-
tem (HIS) database after their anonymity grace period in 
accordance with relevant guidelines of TUMS. We col-
lected the anonymized, micro-level data of the services 
offered to patients in clinics of the School of Dentistry, 
TUMS, over a period of two years, before and after the 
initial COVID-19 outbreak in Iran. All methods carried 
out in the study were performed with the relevant guide-
lines and regulations.
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In a typical academic year, dental treatment services 
are actively provided for eight months in the School of 
Dentistry. University’s academic calendar and statutory 
holidays determine the clinics’ operating dates. Follow-
ing the official announcement of the COVID-19 outbreak 
in Iran on February 22, 2020, the School of Dentistry 
suspended all routine services and limited its proce-
dures to emergency care from February 24, 2020, to June 
8, 2020. Since then, the school and relative clinics have 
been closed twice more, once for four weeks and once for 
three weeks.1 Figure 1 describes the timeline of the oper-
ating dates for these clinics.

Following these, we considered the initial announce-
ment of the COVID-19 outbreak in Iran as a reference 
date for the beginning of the pandemic; thus, April 21, 
2019, to February 24, 2020, was considered the pre-
COVID period, and June 8, 2020, to April 21, 2021, as 
the post-COVID period. The number of all dental treat-
ments carried out was collected from HIS database per 
day and by dental treatment groups (orthodontic treat-
ments, prosthodontic therapies, periodontal treatments, 
restorative therapies, pediatric treatments, and root canal 
treatments). These were categorized separately based on 
the Subsidized and Private clinics. In the baseline anal-
ysis, only the days with at least one service in either of 
the clinics were included. In the difference-in-difference 
analysis, the days were further excluded if each den-
tal department was not operating in both clinics. List of 
some of dental services offered in each dental groups as 
well as the relative treatment price between the two clin-
ics were listed in Supplementary file 1.

Statistical analysis
The mean number of dental services in each dental treat-
ment group, before and after the COVID-19 outbreak, 
was separately calculated in each clinic. The relation-
ship between the number of daily dental services and a 
COVID indicator event (the days after June 8, 2020, took 
a value of 1, and the rest 0) was studied through regres-
sion analysis (Time series Multivariate Linear Regressions 
through Even Study specification). Seasonal trends in the 
demand for dental services, rooted in national and reli-
gious events, or the university’s calendar events shaped 
dental service utilization in our sample, So the regres-
sions also included the month-of-the-year fixed effects, 
which captured seasonal trends in patient flows. All the 
statistical analyses were carried out using the microlevel 
data, at daily frequency, and disaggregated at the clinic-
level (S and P), and dental treatment group (Prosthodon-
tics, Periodontics, Pediatric, Orthodontic, Endodontic, 
and Restorative). This allows us to present robust statisti-
cal inferences from the underlying mechanism. The esti-
mated slope coefficient for the COVID indicator showed 
how many fewer (or more) treatments were offered after 
the COVID-19 outbreak in the clinics. The absolute drop 
or rise in the number of dental services, ignoring the size 
of each clinic and dental group, could be misleading in 
determining which category was impacted the most. In 
response, the analysis was expanded by adjusting for the 
service capacity. Service capacity identifies the process-
ing ability of each clinic and dental group, as in the clinics 
of the Faculty of Dentistry, the number of services that 
each group offers varies. For a fair comparison between 
groups, during the COVID-19 pandemic, we scale the 
number of daily services offered in each group and clinic 
by their respective service capacity.

Lastly, a difference-in-difference statistical analysis 
was performed to control further external factors. This 

Fig. 1 The operating dates of Tehran University’s dental clinics. The x-axis shows the time in year-month for the events in Iranian (YYYY-MM) 
and Christian (MMM-YY) calendars. The gray boxes highlight the periods that Subsidized (S) and Private (P) clinics were not functioning at full 
capacity due to University’s calendar. The COVID-19 lockdown period is highlighted with a gray arrow. The number of new COVID-19 cases 
and deaths are shown with blue and red lines on the left and right y-axes, respectively. These lines depict the major COVID-19 waves in Iran (Source: 
World Health Organization and Iran’s Ministry of Health and Medical Education)

1 After the COVID-19 outbreak, TUMS’s clinics were the only operational 
university-run center in the city for several months, where all dental ser-
vices, selective and elective ones, were provided in both subsidized and pri-
vate clinics.
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distinguished how much fewer services the Private clinic 
offered compared to the Subsidized clinic. The depend-
ent variable was the volume of services each dental group 
offered daily in the S-clinic minus that of the P-clinic. The 
independent variables were the COVID indicator and the 
seasonal trends in the data. The data were analyzed using 
the statistical software R, based on its Testing Linear 
Regression Models (LMTEST) and Linear Mixed-Effects 
Models (LME4) libraries at p < 0.05 significant level. The 
full set of estimated results from these regressions was 
included in Supplementary file 2, where the regression 
formula for each analysis were included too.

Results
Throughout our sample, the Subsidized and Private clinic 
operated for 354 days, pre-COVID and during COVID 
era, (157 + 197), and 336 days (180 + 156), respectively. 
Table  1 tabulates the summary statistics of the number 
of services in each clinic and each dental group. A small 
heterogeneity was also observed in the number of days 
the dental groups operated in each period. Overall, the 
operating capacity and patients’ demand for these groups 
differ in the cross-section.

Figure  2 visualizes the total number of treatments 
offered by all dental groups in Subsidized and Private 
clinics, at the daily frequency (Fig.  2A) and aggregated 
in a month (Fig.  2B). First, there were variations in the 
number of services over time, even in the normal period, 
which is consistent with the seasonality in demand for 
dental services. Second, the volume of dental services 
dropped significantly following the pandemic; on aver-
age, in a month, clinics offered 3,596 and 1,960 services 
in the pre- and post-COVID periods, respectively, equiv-
alent to 45.49% fewer services in a month after pandemic.

Excluding 1399–04 (June 2020), a gradual increase in 
the number of services was observed in the post-COVID 
period, consistent with improved protection measures 
and reduced infection anxiety in the population after the 
first wave of COVID-19. The large number of recorded 
services in 1399–04 month was most likely related to 
the backlog of patients who could not receive the much-
needed dental treatments during the lockdown period. 
Table 2 presents the analysis for the differences in num-
ber of daily dental services in the pre- and post-COVID 
period by each dental group and clinics. There was a sig-
nificant drop in the number of dental services offered in 
both clinics across all dental groups, as documented by 

Table 1 Summary of the service volume in each clinic, Subsidized (S), Private (P), and together (S + P), and per dental group

The statistics are presented for pre-and post-COVID subperiods. Column #DAYS shows the number of days each group performed at least one treatment in each clinic. 
Column MEAN presents the average number of services offered in each category on each day

Group Clinic #DAYS TOTAL MEAN

pre-COVID post-COVID pre-COVID post-COVID pre-COVID post-COVID

Prosthodontics S 142 164 1,340 1,209 9.44 7.37

P 141 85 835 293 5.92 3.45

S + P 283 249 2,175 1,502 7.69 6.03

Periodontics S 149 186 1,462 1,840 9.81 9.89

P 172 109 1,941 547 11.28 5.02

S + P 321 295 3,403 2,387 10.60 8.09

Pediatrics S 157 193 6,116 4,894 38.96 25.36

P 179 119 7,008 2,807 39.15 23.59

S + P 336 312 13,124 7,701 39.06 24.68

Orthodontics S 106 157 319 932 3.01 5.94

P 174 110 1,387 580 7.97 5.27

S + P 280 267 1,706 1,706 6.09 5.66

Endodontic S 142 184 907 810 6.39 4.4

P 176 148 3,146 1,169 17.88 7.9

S + P 318 332 4,053 1,979 12.75 5.96

Restorative S 153 185 1,861 1,852 12.16 10.01

P 179 146 6,040 2,666 33.74 18.26

S + P 332 331 7,901 4,518 23.80 13.65

All Groups S 157 197 12,005 11,537 76.46 58.56

P 180 156 20,357 8,062 113.09 51.68

S + P 337 353 32,362 19,599 96.03 55.52
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Fig. 2 The total number of dental services at the daily frequency (A) and aggregated in a month (B). The height of each bar indicates the number 
of services in the Subsidized (S) and Private (P) clinics. The x-axis shows the time in year-month for the events in the Iranian (YYYY-MM) calendar 
and corresponding AD calendar. The data ranges from April 21, 2019, to April 21, 2021

Table 2 Regressions of daily dental service and the COVID indicator. Panel A presents the estimated slope coefficients for the number 
of daily services, and Panel B presents the percentage changes in the number of daily services in the post-COVID period after adjusted 
by service capacity for each clinic and per dental group

S and P denote the Subsidized and Private clinics, respectively, whereas S + P denotes the total services offered by both clinics. The regressions also include the 
month-fixed effects
a  and b  denote statistical significance at the 1% and 5% p-value levels, respectively

Clinic Prosthodontics Periodontics Pediatric Orthodontic Endodontic Restorative All Groups

Panel A

 S + P -4.45a -6.34a -32.51a -2.45a -12.06a -19.61a -77.43a

 S -2.29a 0.67 -14.34a 2.33a -1.64a -2.29a -17.55a

 P -2.84a -7.35a -20.63a -3.82a -9.54a -16.80a -60.97a

Panel B

 S + P -%  23a -%  27a -%  43a -% 7 -%  48a -%  40a -%  41a

 S -% 6 %  27a -%  29a %  87a -% 9 -% 1 -%  12b

 P -%  37a -%  55a -%  39a -%  30a -%  54a -%  46a -%  54a
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the negative slope coefficients of the clinics and dental 
group regressions (Table  2, Panel A. Adjusted for sea-
sonal effects, there were, on average, 77 fewer services 
per day (60 and 17 fewer services in P-clinic and S-clinic, 
respectively) in the post-COVID period.

Table  2, Panel B presents the percentage changes in 
the number of daily services in the post-COVID period, 
which the dependent variables were scaled by the service 
capacity (i.e., size) of each dental group in each clinic. 
This analysis, maybe more clearly, documented that 
the drop in the number of services offered in the post-
COVID period was initiated from the Private clinic; all 
dental groups in P-clinic had fewer services, and their 
drop was much larger (and statistically significant) than 
the corresponding drop in the Subsidized clinic. These 
changes were relatively small or statistically insignificant 
for the dental groups in the S-clinic.

A difference-in-difference analysis was performed 
to clarify the differences between the demand for den-
tal services from Subsidized and Private clinics. Table 3 
shows the number and percentage of excess treatments 
performed in the S-clinic compared to the P-clinic. The 
term S-P in the table denotes the number of services 
offered by clinic S minus that of clinic P. In the pre-
COVID period, the P-clinic offered significantly more 
dental services than the S-clinic, with up to 933 more 
services per month. However, this trend flipped after 
the COVID-19 outbreak, when the P-clinic offered up 
to 418 fewer services than the S-clinic (Table  3, Panel 
A). Adjusting for the capacity of each group, the results 
in Panel B further ensure that the P-clinic offered much 
fewer services in the post-COVID period compared to 
the S-clinic. Analyzing dental groups separately, the larg-
est drop in the number of treatments was observed for 
the restorative group. However, the largest drop (based 
on service capacity) was observed for the orthodontics 
and then for the periodontics groups in P-clinic after 
COVID-19 outbreak. The pediatric group was the least 

affected group in our sample, where the estimate had no 
statistical significance.

Discussion 
The current exploratory research aimed to explore and 
determine the shift in dental service utilization patterns 
depending on the overall economic impact of COVID-
19. For this purpose, we exploited the micro-level data 
of dental treatments that the Subsidized and Private clin-
ics of Tehran University offered in a span of two years 
around the initial COVID-19 outbreak in Iran.

First, a significant reduction in the volume of treat-
ments was documented in these clinics; they, in total, 
offered 32,362 services across all dental groups in the 
pre-COVID period but only 19,599 in the post-COVID 
period, a staggering 39.44% drop at the daily frequency. 
This pattern was observed in all dental treatment groups, 
experiencing 30% to 51% drops, except for the ortho-
dontics group in the S-clinic. A significant decline was 
observed in daily number of endodontic treatments. The 
shorter length of treatment and lower expenses might 
have pushed the patients to extract their painful teeth 
instead of saving them [28]. A similar shift in demand 
for dental services was also observed during the eco-
nomic crisis in Greece [13]. Other considerations, such 
as parents’ extra concern about children’s health [29], 
seemed to be the primary explainer of the 41% reduction 
in pediatric treatments. In the same way, an extensive 
decline in children’s oral health status and dental care 
utilization was reported during the COVID-19 pandemic 
in 2020 with one year earlier [30, 31]. Our findings were 
in accordance with some studies, showed that COVID-
19 lockdown regulations reduced dental service utiliza-
tion, particularly preventive, periodontic, and prosthetic 
treatments [18, 32]. In addition, centers with higher 
tariffs and lower insurance coverage experienced more 
revenue declines [19]. Exploiting a similar approach, Lo 
Nigro et al. found that the additional protective measures 

Table 3 Regressions of relative dental services of the S-clinic in excess of the P-clinic and COVID indicator. Panels A and B present the 
estimated slope coefficients from regressions of the number of and percentage of daily changes in service, respectively, in the post-
COVID period for each clinic and per dental  groupb

Row #DAYS presents the number of working days where a specific dental group operated in both clinics. The regressions also included the month-fixed effects. The 
results are presented separately for each dental group at the daily frequency
a,  b and c denote statistical significance at the 1%, 5%, and 10% p-value levels, respectively

Prosthodontics Periodontics Pediatric Orthodontic Endodontic Restorative All Groups

Panel A

 S-P 0.51 7.09a 2.19 4.84a 7.35a 12.65a 41.68a

 # Days 180 248 273 191 273 282 304

Panel B

 S-P %  33c %  91a % 13 %  109a %  43a %  40a %  40a
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introduced after the pandemic resulted in a signifi-
cant profitability loss and dental service utilization [20]. 
Consistent with the evidence in Villarim et al. [6] on the 
increased cost of dental visits and consultations, these 
analyses conclude that the COVID-19 pandemic imposed 
a significant negative financial burden on the dental 
economy and suggest a more proactive stance is neces-
sary to support dental care provision under pandemic 
constraints [33].

Overall, the literature has suggested several potentially 
influential factors for patient and procedure volume loss 
during the pandemic. First, the unwillingness of patients 
due to infection anxiety [6, 7]. Second, clinics were ini-
tially restricted to offering only emergency care [34]. 
Third, the pandemic disrupted the global supply chain, 
reducing access to certain products, including preven-
tive equipment and supplies. This further restricted the 
service capacity of dental clinics. Lastly, and maybe more 
importantly, the pandemic led to a severe economic 
recession and widespread job losses. It imposed signifi-
cant financial concerns on large population segments, 
forcing them to seriously reprioritize their disposable 
income and update their precautionary saving for essen-
tial needs. The findings of Choi et al. [7, 14] suggest that 
as a result of these forces, a portion of patients were 
pressed to reduce or shift their demand for dental care, 
resulting in deterioration of the oral health of the popula-
tion. Worsened socioeconomic condition and household 
income reduction during COVID-19 pandemic were also 
found to be associated with dental pain and deteriorated 
oral health [35].

Beside these abovementioned factors, other factors 
such as, the quality of the services, their ease of access, 
availability of specialized services, or their affordability 
can potentially drive the supply and demand for dental 
services in our sample. However, establishing the key 
drivers and their marginal importance is empirically chal-
lenging. Some of these factors are not easily measurable 
or observable, the data for some is not freely accessible 
in our sample, and some of these factors have reinforc-
ing effects. To establish that the financial channel is a 
key driver, a novel empirical approach was implemented 
to control for a series of these factors. We exploited the 
unique setting at the Faculty of Dentistry, which man-
ages two comparable dental clinics (S and P), which are 
equipped with similar dental facilities, offer similar ser-
vices, are located in the same place, follow the policies of 
the same institution, Tehran University, but charge dif-
ferent service fees. If any of the abovementioned factors 
affected patients of clinics S and P simultaneously in the 
post-COVID period, the spread between the number of 
services clinics S and P will stay unchanged; both clin-
ics as a result of that clinic will offer fewer services. Our 

study builds on this intuition and shows that the financial 
channel, the affordability of dental services for patients, 
was an important factor for the observed decrease. The 
Difference-in-Difference methodology allowed us to 
isolate the financial channel, controlling for factors that 
are commonly driving the supply and demand for dental 
services.

We argued that this financial incentive is the primary 
driver of the 46 fewer daily treatments that were per-
formed in the P-clinic versus the S-clinic. Difference-
in-difference analysis documented that the S-clinic 
performed 40% more treatments than the P-clinic in the 
post-COVID period. Comparing the dental groups, the 
most prominent effects are observed in the orthodontics 
and periodontics groups, which involves the most expen-
sive dental care and surgical procedures; these groups 
in the S-clinic performed 109% and 91% more treat-
ments in the post-COVID period than the same group 
in the P-clinic. Interestingly, the Pediatric group is the 
least affected group for which we did not document a 
meaningful difference between the Private and the Sub-
sidized clinics’ treatment volume. This is consistent with 
the notation that the demand for Pediatric treatments 
has small price elasticity, possibly because parents might 
delay or cancel their children’s dental care visits less so in 
response to higher perceived expenses. To conclude, our 
findings are suggestive that economic contractions and 
the consequent inflation and high daily expenses explain 
the large drop in patient volume in the dental care sector.

Similar changes in patient volumes and dental care use 
have been reported in other countries and other eco-
nomic crises [7, 13, 18, 36, 37]. Increases in the number 
of tooth extractions and decreases in prosthetic treat-
ments, which had a high cost to the patients, have been 
reported in a study evaluating the effects of the Greek 
economic crisis [13]. A similar pattern was observed in 
the US during the 2008–09 housing market crash when 
the uninsured segment of the population noticeably lost 
their access to dental care services [38]. This economic 
meltdown spread internationally with similar conse-
quences. For instance, in Spain, the number of unmet 
dental care requirements increased from 2007 to 2011, 
especially among the less affluent people, due to large 
unemployment in this period [39].

The Subsidized and Private clinics of TUMS could 
provide a testable framework for policymaking during 
large disruptions such as the COVID-19 pandemic, par-
ticularly in less affluent populations or those with less 
widespread dental insurance programs. It is well docu-
mented that dental insurance coverage and house hold 
income strongly influence the demand for dental care 
[2, 31]. Following the COVID-19 pandemic, dental care 
use has been rebounded slower in the publicly insured 
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population compared to privately insured patients [7] 
and patients received more invasive dental procedures 
due to delayed treatment [40]. Generalizing our find-
ings, we argued that offering a 35% to 55% subsidy could 
alleviate the negative financial burdens of pandem-
ics, especially for the more expensive dental treatments 
up to 109%. Due to privacy reasons the retrieval of the 
details of the type of treatment and their frequency for 
each patient was not feasible and this could be consid-
ered as a drawback of our study. We acknowledge that 
the evaluation of such information could have provided 
more precise insight on trends in dental care utilization 
during pandemic shutdown periods. During the COVID 
era, especially at the beginning of the pandemic, some 
changes enforced in the dental student’s curriculum and 
decreases in the number of requirements introduced 
by the dental schools in order to protect students from 
contamination. A similar restriction, with a similar goal 
to protect dentists and dental staff, was imposed in the 
Private clinic. This policy reduced the supply of dental 
treatments in both clinics in somehow similar way. The 
difference in difference methodology were implemented 
to control such factors, however, this could be a source of 
possible bias in the evaluation of the changes in the care 
provision especially in the S-clinic.

Conclusion
Subsidizing dental treatments for the less affluent seg-
ments of the population, for instance, in the form of 
social health insurance, could help with inequality in 
access to oral health care [3]. In the presence of a risk of 
developing new infectious diseases due to climate change 
and population growth [20], we claim that our findings 
can have direct implications for potential future disrup-
tions that might occur as a result of epidemics and pan-
demics similar to COVID-19. Therefore, our findings 
empower policymakers in designing more inclusive den-
tal care for all socioeconomic groups of the population.
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