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ABSTRACT

Background: The fear of contracting coronavirus has influenced people’s decisions regarding
visiting crowded places, such as facilities providing medical and dental services. We aimed
to investigate the impact of the COVID-19 pandemic on dental care utilization patterns in 16
community health centers in Gonabad.

Methods: This cross-sectional study utilized data from 16 community health centers in Gonabad
from 2019 to 2021 (before and during the COVID-19 pandemic). Data pertaining to daily
dental services, including check-ups, tooth extractions, tooth restorations, and scaling, were
extracted and subsequently subjected to statistical analysis using SPSS software, version 22 at a
significance level of <0.05. The independent-sample t-test was used to analyze normal variables
and the Mann-Whitney test was used for other variables.

Results: This study investigated information related to 11,850 dental services provided to 8,533
clients. The mean daily frequency of dental visits significantly decreased during the COVID-19
pandemic compared to the same period in the previous year (P<0.001). The ratio of tooth
extractions to total daily dental visits increased from 0.45 to 0.64 during the pandemic, whereas
the ratio of tooth restorations reduced from 0.33 to 0.03 in the same period (P<0.001).

Conclusion: The COVID-19 pandemic appears to have prompted individuals to postpone their
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Introduction

virus originating in Wuhan, China, was
first reported in late 2019 [1] and quickly
spread to other cities in China and vari-
ous countries globally. The World Health
Organization (WHO) named the resulting
disease as COVID-19 and declared it a
pandemic [2, 3]. COVID-19 cases have
been reported in many countries worldwide, affecting
over 768 million individuals and claiming the lives of
more than 6,945,000 people as of June 2023 [4].

Although this new virus is mainly transmitted through
the large nasal or oral droplets of symptomatic patients
[5], it is important to note that asymptomatic patients
can also spread the disease [6, 7]. Because of the rapid
spread of COVID-19, people in most countries have
been recommended to limit their visits to crowded places
as much as possible to prevent the transmission of the
virus. Additionally, the fear of contracting coronavirus,
fueled by the swift spread of the disease, has influenced
people’s choices regarding visiting crowded locations
such as hospitals or facilities offering medical and dental
services [8, 9].

Dental procedures are recognized as potential avenues
for disease transmission due to contaminated equip-
ment, as suspended particles generated by dental instru-
ments can land on various surfaces and facilitate virus
transmission [10]. Dentists and other members of dental
teams involved in procedures that generate aerosols can
directly transmit the virus to individuals who are not in-
fected [11].

At the onset of the COVID-19 pandemic, dentists
worldwide were recommended to limit their profes-
sional activities to emergencies only and postpone non-
emergency dental treatments until there was a relative
decrease in the prevalence of the disease [9]. However,
this practice can lead to health consequences such as a
significant increase in oral and dental infections [8, 12].
For example, the results of a study in China showed that
demand for dental services dramatically declined at the
onset of the COVID-19 pandemic [9]. Another study has
also indicated a sharp decline in visits to emergency de-
partments in the US during the initial month after the
beginning of the COVID-19 pandemic [13].

Since the first case of COVID-19 in Iran was reported
in Qom in February 2020 [14], Iran has recorded over
7 million cases of COVID-19 and more than 146,000
deaths attributed to the disease [4]. Community health
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centers (CHCs) within the Iran healthcare system play
a crucial role in providing primary dental care services,
especially for vulnerable groups, such as children, preg-
nant women, and the elderly [15-17]. Therefore, a signif-
icant decrease in dental visits is concerning as it can lead
to adverse outcomes Due to the restrictions on private
dental care centers during the COVID-19 pandemic in
Iran, it is unlikely that private dental care facilities will
be able to offset the decrease in dental services provided
by CHCs. Moreover, given the high costs associated
with dental care services provided by private centers in
Iran, the increase in out-of-pocket expenses for dental
care services has become a serious concern [18].

The recommendations for dentists to prioritize emer-
gency cases and the public’s fear of contracting CO-
VID-19 in dental settings have significantly decreased
the frequency of dental visits. This reduction in visits
can lead to health implications, including a shift towards
more invasive procedures. Several studies in Iran have
explored the decline in dental appointments following
the COVID-19 pandemic [19]. Therefore, this study
aims to compare dental visit frequencies before and dur-
ing the pandemic and examine the effects of COVID-19
on dental care utilization patterns in the Gonabad com-
munity health centers.

Methods

This cross-sectional study was conducted on clients re-
ceiving dental services at public CHCs in Gonabad, Iran,
whose information is registered in the integrated health
system of Iran’s Ministry of Health and Medical Educa-
tion (SIB). The COVID-19 pandemic (before and during
COVID-19) was regarded as an independent variable
and dental visits and services were regarded as a depen-
dent variable (outcome variable).

The main purpose of this study was to investigate the
effects of the COVID-19 pandemic on dental visits and
services. Some factors that could potentially skew the re-
sults include variations in the number of operational cen-
ters during the two periods being compared, along with
factors influencing the volume of visitors to these centers
(such as the saffron harvest season). Therefore, in order
to reduce potential biases, we tried to choose the time
frames where these factors were similar. Also, we made
efforts to minimize the influence of confounding vari-
ables (like the type of services offered) to enhance the
comparability between the two periods. Therefore, par-
ticipants across all age groups were selected from among
those who visited these centers between December 2019
and January and February 2020 (pre-COVID-19 period)
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and between December 2020 and January and February
2021 (during the COVID-19 pandemic period).

The first case of COVID-19 in Iran was confirmed in
February 2020. Due to the closure of dental centers at
the onset of the pandemic, specifically from March 10,
2020, to May 30, 2020, and again from July 4, 2020,
to August 22, 2020, with only elective services avail-
able to clients in specific centers (Shahid Fayyazbakhsh
and Shahid Aghaei centers), the period from February
to November 2020 was not considered as part of the
COVID-19 pandemic period. Moreover, the timeframe
from October to November was also excluded because
the decrease in dental visits in this period could partly be
attributed to the involvement of some individuals from
Gonabad in the harvest of saffron (a significant activity
in this region).

Since some health centers are less visited by people and
some others are visited more and also the qualities and
performance of dentists and dental healthcare profes-
sionals may vary from center to center, the required data
were equally obtained from all 16 health centers affili-
ated with the Gonabad University of Medical Sciences.

Inclusion and exclusion criterion

The checklist used in this study included items, such as
the number of clients and the number of dental care ser-
vices, such as check-ups, tooth extractions, tooth restora-
tions, and scaling, all of which are routinely documented
in the SIB system. Therefore, the only inclusion criterion
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Figure 1. Number of dental visits and services provided before and during the COVID-19 pandemic
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was receiving dental care services at the centers affili-
ated with the Gonabad University of Medical Sciences
during the two studied periods with registered informa-
tion in the SIB. The incompleteness of the information
recorded in the SIB system was also regarded as an ex-
clusion criterion.

The data were extracted from the SIB, recorded on a
checklist, and inputted into SPSS software, version 22.
Both descriptive and analytical statistics were used to
analyze the data at a significance level of <0.05. Initially,
the normality of the quantitative data was assessed, and
independent-sample t-test applied to normal variables and
the Mann-Whitney test used for other variables. The fig-
ures were drawn by the SigmaPlot software, version 11.

Results

In this study, the data related to 8,533 clients (5,687
clients in the first period and 2,846 clients in the second
period) and 11,850 dental care services (8,482 cases in
the first period and 3,368 in the second period) were in-
vestigated over a three-month period before and during
the COVID-19 pandemic (Figure 1).

The results showed that dental visits during the CO-
VID-19 pandemic substantially reduced compared to
the period preceding it. As shown in Table 1, the mean
dental visits (44.3+15.9) in the second period (during the
COVID-19 pandemic) significantly reduced compared
to the first period (before the COVID-19 pandemic)
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Table 1. The mean number of daily dental visits before and during the COVID-19 pandemic
Type of Service Before the COVID-19 Pandemic During the COVID-19 Pandemic
(Per Day) P
MeantSD Median (IQR?) MeantSD Median (IQR?)

Total dental visits 113+27 115.0 (47) 44.3+15.9 42.5(21) <0.001
Total clients 75.8+18.2 76.0 (30) 37.4+125 35.5(18.5) <0.001
Tooth extractions 52.3+18.4 52.0(32) 28.9+11.4 28.0(18) <0.001
Check-ups 20.8+8.1 19.0 (11) 13.35.2 12.0(7.7) <0.001
Dental restorations 36.9+9.7 38.0 (15) 1.942.8 0.0(3) <0.001
Scaling 2.9+2 3.0(3) 0.1+0.3 0.0 (0) <0.001

LER K

SD: Standard deviation. fIQR: Interquartile range.

(113.0£27.0) (P<0.001). The mean daily cases of tooth
extraction were 52.3+18.4 before the COVID-19 pan-
demic and 28.9+11.4 during the COVID-19 pandemic,
indicating a significant reduction in the second period
(P<0.001). In addition, the mean daily cases of dental
restorations during the COVID-19 pandemic (1.9+2.8)
significantly reduced compared to those before the CO-
VID-19 pandemic (36.9+9.7).

The daily ratio of tooth extraction cases to total dental
visits was 0.45 in the first period and 0.64 in the second
period. Before the COVID-19 pandemic, 45% of daily
visits were for tooth extractions, a figure that significant-
ly rose to 64% during the pandemic (P<0.001). On the

DURING THE COVID-19 PANDEMIC
Tooth restoration

Scalin
4% 2
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Checkup
30%

Tooth
‘extraction
66%

other hand, the daily ratio of tooth restoration cases to to-
tal dental visits was 0.33 before the COVID-19 pandemic
and 0.03 during the pandemic. In the initial period, 33%
of daily visits were for tooth restorations, a percentage
that notably dropped to 3% (Table 2). The rate of each of
the studied dental care services in the two periods before
and after the COVID-19 pandemic (Figure 2).

Discussion
This study showed that the frequency of visits to CHCs
for dental care services substantially reduced during the

COVID-19 pandemic. The notable reduction can be at-
tributed to factors such as mandatory physical distanc-
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Figure 2. The rate of each of the studied dental care services before (1% period) and during the COVID-19 pandemic (2" period)

by type of service
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Table 2. Mean daily ratio of tooth extractions and dental restorations to total dental visits before and during the COVID-19

pandemic
Before the COVID-19 Pandemic  During the COVID-19 Pandemic
Type of Service (Per Day) P
MeaniSD  Median (IQR) MeaniSD  Median (IQR)

The ratio of tooth extrsicstiltgn cases to total dental 0.45+0.08 0.46 (0.12) 0.64+0.09 0.65 (0.13) <0.001
RS ISHeOF teath reStc"lrijitti;’“ casestototaldental ) 53,1 g¢ 0.31(0.08) 0.03+0.04 0.00 (0.06) <0.001
SD: Standard deviation. fIQR: Interquartile range. .

LAt

ing measures, lockdowns implemented post-pandemic
onset, and guidance from officials and health experts
advocating for home quarantine and the deferral of non-
emergency visits to medical facilities [20]. This finding
is consistent with that of Guo et al. who reported a 38%
reduction in the total number of visits for emergency
dental services in China during the COVID-19 pan-
demic [9]. Similarly, a study in Pakistan indicated that
the number of visits for dental care services significantly
reduced among people aged over 50 years during the
COVID-19 pandemic. This trend seems to be due to me-
dia reports emphasizing the heightened vulnerability of
older individuals or those with underlying health condi-
tions to COVID-19 [12].

Therefore, it is imperative to educate the public, par-
ticularly vulnerable populations and at-risk patients, on
self-care practices and tele-dentistry approaches to up-
hold community oral health standards during such chal-
lenging times.

In this study, the highest frequency of dental visits dur-
ing the COVID-19 pandemic was related to tooth extrac-
tions. One of the reasons why people avoid or postpone
visiting CHCs is the fear of virus transmission. Existing
literature also supports the trend of postponed dental ap-
pointments during the COVID-19 pandemic [21], which
likely contributes to the increased demand for emergen-
cy dental services like tooth extractions. Ali et al. recom-
mended the suspension of elective dental care services
during the COVID-19 pandemic, advocating for dental
care services to be limited to emergencies only with nec-
essary precautions [22].

This study also demonstrated a significant reduction
in dental visits for tooth restoration during the COV-
ID-19 pandemic, suggesting that tooth restoration was
not among the main priorities of people visiting dental
care centers during this period. Consistent adherence
to good oral hygiene practices can help prevent dental
emergencies stemming from bacterial infections. Regu-

lar oral hygiene practices, such as tooth brushing, using
mouthwash with special solutions, flossing, and reduc-
ing consumption of sticky and sweet foods, can effec-
tively reduce the risk of dental and oral infections during
the COVID-19 pandemic [23, 24].

The results also revealed a shift in treatment needs dur-
ing the COVID-19 pandemic; the proportion of tooth
extractions as part of total dental services significantly
increased during the COVID-19 pandemic, while the
proportions of check-ups, tooth restoration, and scaling
decreased during the same period. One of the reasons
for this issue is the delay in people’s visits due to the
concerns about contracting the coronavirus and the re-
strictions placed on healthcare facilities during the pan-
demic. In other words, people have minimized visits to
healthcare centers unless in emergencies, and as a result,
leading to a rise in the possibility of tooth extractions.
Since dental health is one of the basics of the general
health of humans, the reduced proportion of consulting
and restorative services and the increased proportion
of more invasive services, e.g. tooth extractions raises
concerns about potential long-term negative impacts on
public health. Previous studies have also reported the
need for changes in pediatric dental treatment needs at
a specialized hospital in India [25] and changes in the
spectrum of dental issues at a dental emergency service
center in China [9].

Considering the uniformity of dental service packages
provided by Iranian CHCs, the continuation of the exist-
ing pattern of dental visits for primary dental services
can affect the oral health indicators at the regional and
national levels and even reduce public health outcomes
in the long term. To address this challenge, it is essential
to ensure the continuous delivery of dental care services
through dental professionals, mobile clinics, or tele-
dentistry systems. Adjusting the affordability of dental
services, particularly in private centers, and promoting
dental self-care practices are crucial steps in mitigating
the potential negative effects. Future studies are recom-
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mended to identify the age and gender patterns of dental
visits and investigate the oral health status of clients to
determine the priority levels for dental services. More-
over, with a potential surge in demand for dental care
services post-COVID-19 pandemic, health officials and
policymakers are advised to anticipate and develop pro-
grams to meet the forthcoming dental treatment needs
effectively.

One of the limitations of our study was the periods se-
lected for comparison. Due to the closure of health cen-
ters in some periods during the COVID-19 pandemic,
it was not possible to select all the months before and
during the COVID-19 pandemic. However, the number
of active centers and dentists providing dental care ser-
vices was almost the same in the two studied periods.
The number of active centers before and during the pan-
demic was equal to 16. Moreover, the number of dentists
providing dental care services was almost the same in
these two periods (30 dentists before and 33 dentists dur-
ing the pandemic).

As the prevalence of COVID-19 decreases, the number
of dental visits may rise. Therefore, future studies are
recommended to conduct surveys of Iranian families to
understand the challenges faced in accessing dental care
during the COVID-19 pandemic or similar crises from
their perspectives.

Conclusion

With the proportion of tooth restoration decreasing and
extraction increasing, it seems that the COVID-19 pan-
demic has caused people to postpone their visits to dental
care centers, resulting in a shift in demand from restor-
ative to more invasive services like tooth extraction. In
other words, people have been avoiding non-emergency
visits to healthcare facilities as much as possible. There-
fore, it is necessary to take measures and develop pro-
grams to reduce unnecessary cases of tooth extraction
and prevent similar cases in the future.
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