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Abstract
Introduction: This study aims to quantify the impact of the COVID-19 pandemic on access and
inequalities in primary care dental services among children and adults in Scotland.

Methods: Access was measured as any NHS Scotland primary care dental contacts derived from
administrative data from January 2019 to May 2022, linked to the area-based Scottish Index of Multiple
Deprivation (SIMD) for children and adults, and related to population denominator estimates from
National Record Scotland. Inequalities for pre-pandemic (January 2019 – January 2020) and recent
(December 2021 – February 2022 and March 2022 – May 2022) periods for both children and adults
were calculated and compared using the slope index of inequality (SII) and relative index of inequality
(RII).

Results: Following the �rst lockdown (March 2020) there was a dramatic fall to near zero dental contacts,
followed by a slow recovery to 64.8% of pre-pandemic levels by May 2022. There was initial widening of
relative inequalities in dental contacts in early 2022, which, more recently, had begun to return to pre-
pandemic levels.

Conclusion: COVID-19 has had a major impact on access to NHS primary dental care, and while
inequalities in access are apparent as services recover from lockdown, these inequalities are not a new
phenomenon.

Key Points
Access to NHS primary dental care in Scotland dramatically reduced due to COVID-19 public health
measures.

By May 2022, NHS primary care services had not completely recovered to the pre-pandemic level of
patient contacts.

It is important to continue to monitor inequalities in access to dental services and to ensure that
policies promote equity as services continue to recover from COVID-19.

 

Introduction
COVID-19 was declared a pandemic by the World Health Organisation (WHO) on 11 March 2020,1 and a
UK-wide �rst national lockdown was announced on 23 March 2020 to prevent the community spread of
the SARS-CoV-2 virus.2 The �rst national lockdown in Scotland came to an end 28 May 2020 and was
replaced with phased level restrictions dependent on the rate of infection in each of Scotland's regions.3

As the infection rate began to rise once more towards the end of 2020, restrictions were increased and
tightened during the holiday season, eventually leading to the second lockdown in mainland Scotland on
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5 January 2021.3 However, by 25 January 2021, the �rst vaccination programme against COVID-19 had
started in Scotland and children were gradually allowed to return to schools and nurseries from 22
February 2021.3 Further restrictions were lifted on 2 April 2021 and there was no longer a requirement to
“stay at home”.3 On July 19, 2021, most of the restrictions were withdrawn for all of Scotland, and by 9
August 2021, only a few protective measures remained (such as the testing, use of face coverings, and
two metre physical distancing in healthcare settings).3 On 3 December 2021, community transmission of
the Omicron variant in Scotland was con�rmed. Additional recommendations for decreasing social
contacts were made starting on 14 December 2021 and continued through the winter and into the spring
and there was no requirement to wear face-coverings on public transportation and in most interior
situations from 8 April 2022.

As shown in Fig. 1, the public health measures introduced during the pandemic also included
components that directly related to healthcare settings.2,3 NHS Scotland was put on an “emergency
footing” on March 17, 2020, during the �rst national lockdown and NHS dental practices were closed due
to the anticipated risks of transmission associated with receiving dental care.3 In Scotland, the National
Infection Prevention and Control Manual was updated several times during the pandemic to control the
number of cases and reduce harm from the virus.4 Over 70 Urgent Dental Care Centres (UDCCs) were
established for the provision of emergency dental treatment and there was remobilisation of primary care
NHS dental services starting from 20 May 2020 for patients with acute and essential oral health care
needs.5 Dental practices were permitted to reopen for face-to-face consultation with patients requiring
urgent dental care treatments that could be provided using non-aerosol generating procedures (AGPs)
from 22 June 20206 and from 13 July 2020 dentists were able to see patients for the full range of routine
non-AGP dental care.7 From 17 August 2020, aerosol associated treatments were permitted for urgent
dental care only.7 Practices were able to provide the full range of NHS treatments to all patients in need of
both urgent and non-urgent care and dentists were also able to provide domiciliary care from 1 November
2020.8 Dentists were allowed to de-escalate their infection prevention and control measures in line with
national guidance from the Chief Nursing O�cer from 1 April 20229 to alleviate system pressures and
allow an increase in patients’ dental access throughout.9,10

Prior to the pandemic, socioeconomic inequalities existed in oral health and dental access across
different populations.11 In Scotland, while registration levels were high and the population could
potentially access dental care (with minimal inequalities in registration), participation rates varied by level
of socioeconomic deprivation with those from the most socioeconomically deprived areas less likely to
access / contact dental services regularly. For instance, in September 2019, the percentage of children
(79.9%) and adult patients (62.1%) from the most socioeconomically deprived areas who participated
(attended) was lower compared to the 89.0% children and 71.6% adult levels from the least deprived
communities.12
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Recent publications have shown that dental care access and oral health inequalities might present
differently during the pandemic.13,14 Despite the impact of the COVID-19 pandemic on health services
and health inequalities across the world and the UK, the full scale of the impact on oral health and oral
health inequalities including access to dental care has yet to be fully understood. Here, we aim to
investigate the impact of the pandemic on access to NHS primary care dental services in the population
overall and in relation to different socioeconomic groups across Scotland.

Materials And Methods
NHS primary care dental services data from the Management Information & Dental Accounting System
(MIDAS) database were requested from Public Health Scotland for the period January 2019 to February
2022; and subsequently updated to include data for the period March 2022 to May 2022.

To measure access to NHS primary care dental services, we used the number of claims per months (per
episode of care) made by primary care dental teams to the NHS as our primary outcome in adults and
children separately and together (henceforth, referred to as dental “contacts”). These claims are made by
both the General Dental Service (GDS) and Public Dental Service (PDS).13 We compared the median
number of contacts for each period- and divided into three periods for the data analysis; the pre-pandemic
period (January 2019 to January 2020), the �rst evaluation period (December 2021 to February 2022),
and second evaluation period (March 2022 to May 2022), including the patients’ area-based SIMD
categories for children < 18 years and adults 18 + years. Population denominators for the same period
were obtained from National Records Scotland.

The Scottish Index of Multiple Deprivation (SIMD-2020) is a relative measure of socioeconomic
deprivation across over 6,900 data zones / small areas in Scotland15. This index uses data from seven
domains: income, employment, education, health, access to services, crime, and housing to rank each of
the data zones. In the present study, SIMD quintiles were used to categorise the data zones into �fths
with SIMD 1 representing the 20% most socioeconomically deprived areas and SIMD 5 the 20% least
deprived �fth.

The trends in NHS primary care dental contacts among children and adults over the COVID-19 pandemic
period in Scotland were plotted using line graphs. Inequalities in the frequency of dental contacts with
NHS primary dental care for children and adults in this study were assessed via calculating both the
Slope Index of Inequality (SII) and Relative Index of Inequality. Inequality measures were calculated based
on SIMD and compared between the pre-pandemic period and the �rst evaluation period and also
between the pre-pandemic period and the second (more recent) evaluation period.

The Slope Index of inequality is a slope coe�cient for the population that describes the association
between health status or frequency of health conditions across socioeconomic scale or categories.16 It
re�ects the socioeconomic variable that has been rescaled to 0 (highest) and 1 (lowest) and can be
interpreted as the absolute difference in health status or frequency of health conditions between the
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socioeconomic hierarchy. The SII responds to changes in the mean of the population or frequency of the
health problems. It can be limited in predicting the inequality gap when comparing socio-economic
differences in different populations. SII was calculated in the present study as the absolute difference
overall in the median monthly percentage of contacts with NHS primary care dental care between the
most deprived communities to the least deprived communities (assuming linearity).

The relative index of inequality is used to examine relative inequality gaps and can be calculated by
dividing the SII by the population mean or frequency of the health condition.16 RII was calculated in the
present study by dividing the SII by the weighted mean of the percentage of primary care dental contacts
in the population for each timepoint.

To achieve the inequality analysis, the median percentages of dental contacts and SIMD were utilised for
the pre-pandemic period (January 2019 to January 2020), �rst evaluation period (December 2021 to
February 2022) and the second evaluation period (March 2022 to May 2022). The median monthly
percentages were calculated and linked to the patients’ home area-based Scottish Index of Multiple
Deprivation (SIMD) level, categorised as SIMD 1 (most deprived �fth) and SIMD 5 (least deprived �fth) for
children and adults separately. All analyses were conducted in SAS version 9.4 (SAS, Cary, NC).

Results
Contacts in the NHS primary care dental services dropped to near zero between the period of March 2020
and June 2020 during the �rst national lockdown for both children (Fig. 1) and adults (Fig. 2). Following
easing of the COVID-19 public health measures, these contacts slowly began to increase. Table 1 shows
the overall number of these contacts by month for children and adult populations for the pre-pandemic
period (January 2019 to January 2020), the �rst evaluation period (December 2021 to February 2022),
and the second evaluation period (March 2022 to May 2022). The median of monthly contacts in the �rst
evaluation period was 49,432 claims for children and 177,632 claims for adults compared to the pre-
pandemic median of 109,126 and 374, 400 contacts respectively. In the second evaluation period, the
median of monthly contacts for children had risen further to 74,861, 68.6% of pre-pandemic levels, and
for adults to 240,185, 64.1% of the pre-pandemic activity. The median of the combined monthly contacts
for children and adults was 315, 046 in the second evaluation period compared to the pre-pandemic 486,
114 contacts, indicating a 64.8% service recovery overall.

At the population level, inequalities in access to NHS primary dental care were evident prior to the
pandemic. In January 2019, 10.2% of the overall population in the least socioeconomically deprived
areas (SIMD 5) had contact with primary care NHS dental services compared to 8.1% in the most
socioeconomically deprived areas (SIMD 1) (Supplementary Tables B).

Figure 2 and Fig. 3 show the percentage of those that had contact with primary care NHS dental services,
by payment month and SIMD quintile between January 2019 and May 2022 for children and adult
population respectively. Pre-pandemic, the monthly median percentage of the child population that had
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contacts was 8.3% for those in SIMD 1 and 11.9% for SIMD 5. For the adult population, monthly median
percentage contacts pre-pandemic was 7.3% for those in SIMD 1 and 8.8% for SIMD 5. In the most recent
three months (second evaluation period), the monthly median percentage of the child population that had
contacts was 5.7% for those in SIMD 1 and 8.5% for SIMD 5; while in the adult population contact levels
were 4.7% for SIMD 1 and 5.8% for SIMD 5.

Table 2 shows that the pre-pandemic SII was 4.55% and 1.84% for children and adults respectively and by
the �rst evaluation period (December 2021 to February 2022) had reduced to 2.67% and 1.07%
respectively. By the second, more recent evaluation period (March 2022 to May 2022), the SII had
increased to 3.66% for children and 1.32% for adults. This indicates a reduction in absolute inequalities
from pre-pandemic levels, which would be expected due to the overall reduced levels of activity across all
SIMD �fths, with the trend in recent months for absolute inequalities beginning to return to their pre-
pandemic levels.

However, the RII rose for children from 0.45 pre-pandemic to 0.58 in the �rst evaluation period but started
to fall thereafter (0.52 in the second evaluation period); for adults, RII was lower than children, but
followed a similar trajectory: 0.23 pre-pandemic rising to 0.28 at the �rst evaluation period then 0.26 at
the second evaluation period. The overlapping con�dence intervals for adult RII indicate that there was no
signi�cant change in inequalities across the three periods.

Discussion
This study covers dental contacts with NHS dental primary care services across Scotland between
January 2019 and May 2022. The data show that the level of dental contacts fell to a record low shortly
after March 2020 during the national lockdown and by May 2022 was still only 64.8% of the pre-
pandemic level, with the child population having a slightly higher overall level of recovery (68.6%)
compared with the level among the adult population (64.1%). Our �ndings also show that there was an
initial slight widening of relative inequalities in early 2022, with those from the most a�uent areas being
more likely to receive the more limited available dental contacts. However, by May 2022, this was not
quite back to pre-pandemic levels of inequality observed in the levels of dental contacts.11,12

The closure of dental services as part of the initial public health measures taken in response to curb the
spread of COVID-19 infection was a widely utilised approach internationally.17 This inevitably resulted in
dramatic falls in dental access in many countries. Our results, showing near zero dental access during the
�rst national lockdown was consistent with data published for England14 and reports from other
countries including Germany18, France19 and Australia.20 Okike et al. reported that an estimated 365,000
infants in the UK from the previous year birth cohort missed their �rst dental visit because of the
pandemic in 2020.21

There are several potential implications associated with reduced access on this scale. There were several
reports of changes in reported oral health risk behaviours during the pandemic,14 including increases in
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sugar consumption from 8–15% in UK households.22 With the corresponding associated potential
increases in oral diseases and need or demand for dental services coming at a time of dramatically
reduced dental services. Although there is still not su�cient of empirical data to assess the fully impacts
of the pandemic on the oral health at the population level.23 Our study begins to contribute to this data
and evidence gap providing detailed analysis of access to NHS primary care dental services in Scotland
– which, prior to the pandemic, provided over 90% of dental services in Scotland.12

The assessment of inequalities using the area-based deprivation index has been reliably established in
the literature.24,25 The pattern shown from our results suggest that there was an initial widening of
relative inequalities in dental access, which have begun to return to the pre-pandemic levels. A US study
reported that the distribution of caries preventive services became less accessible to children from low-
income families (39%) during the pandemic compared to those from the higher-income families (46%).26

The Childsmile national child oral health improvement programme for Scotland provided preventive
services in multiple settings including community, nursery, and school as well as via NHS dental
practices.27 These have all been substantially impacted by the pandemic13 and are likely to also have
knock on impacts on child oral health and further exacerbate persistent child oral health inequalities.

In addition to dental service supply side factors, there are multiple other factors likely associated with the
reduction in dental care utilisation during the pandemic, which are also interlinked with the root causes of
health inequalities.28 Aside from public health-related restrictions during the lockdown, the worsening
socioeconomic situation for many individuals and other factors such as perceived barriers and changes
in health behaviours might have also contributed to the reduction in dental access.29 The ability to
access and travel to healthcare services during the pandemic was in�uenced by individual’s perception of
need and risk.29 Even when there was a provision for urgent dental care, people were caught in between
the decision to attend dental services or staying away to avoid getting infected with COVID-19.

Overall, our results describe the trends in access to primary care dental services in Scotland and
associated inequalities during the pandemic. The strength of our study lies in the high quality,
completeness and national coverage of NHS Scotland primary dental care services and its associated
claims data,12 which were available for analysis on a monthly basis. However, this study is limited in not
including other types of dental contacts that were increasingly utilised during the pandemic such as the
NHS 24 services, hospital dental services and Urgent Dental Care Centres, and tele-dentistry (internet or
web application communications) utilised during the pandemic.30 Moreover, there is no available data on
the levels of private dental services provided during or indeed prior to the pandemic, which are likely to
vary for different socioeconomic groups. Analyses also did not include information on the nature of
dental treatment provided within the contact.

Conclusion
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The COVID-19 pandemic has had a huge impact on dental access, with NHS primary dental care services
yet to fully recover to pre-pandemic levels. Although inequalities in access have all but returned to pre-
existing levels and these data shine a new light on persisting inequality in access to dental services.

It is important to continue to monitor inequalities in access to dental services and to ensure that policies
promote equity as services continue to recover from the pandemic and in future dental service reform.
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Figure 2
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Figure 3
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