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Abstract

Introduction: Periodontitis is an inflammatory disease distressing the tissue that surrounds the
teeth. When it progresses, its can damage PDL (periodontal ligament) and can worsen the
condition and causes bone loss. Coronavirus pandemic provokes severe acute respiratory
syndrome. The dissemination of Covid-19 around the globe has serious consequences, including
increase in oral health disease such as periodontitis. It has brought various challenges for health
sector including dental professionals. This article details about bidirectional causality of SARS
Covid19 with other confounding factors.

Material and Method: It was a Case control study conducted at Bahria University and Dental
College. The Sample size was 72 calculated by using Open Epi version 3, power of test will be
80%. Statistical analysis was done using SPSS version 23.0. Significance was tested using Chi
square test and logistics regression model at P-value < 0.05.

Results:

There were total 150 participants, 85 agreed to participate in the study, Covid positive
individuals mean age was [34.92+1.99] and Covid negative individuals mean age was
[32.44+2.05].Those individuals who had habit of smoking, were at high risk (risk odds=15.1) of
having periodontal disease with significant p value (0.000). Individuals who spent less time on
brushing were 1.553 times at higher risk of having periodontal disease with significant p value
(0.03). Patients with poor gingival status showed odds ratio of 7.24 also had furcation
involvement with odd ratios of 1.63, co-presenting recession with odds ratio of 2.32. Regression
model for probing depth and SARS-CoV-2 history with probing depths ranging 3-4 mm are at
3.11 times higher risk, 5mm and beyond are extremely prone to develop risk of periodontitis and
probing depth greater than equal to 6mm and had history of Covid19 showed severe bleeding in
less than 30 seconds and very poor periodontal status.CAL in Covid history positive patients
showed that out of 3 categories, groups of mild and moderate CAL had 6.22 times higher risk to
developing periodontal complications. Patients with Covid19 history and alveolar bone loss,
mean value of 69.4 % (25 in number) showed severe attachment loss.

Conclusion: The increased prevalence and severity of COVID19 complications may unfold
clinical signs and symptoms of periodontitis and lead to exodontia of tooth.
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Introduction:

Periodontitis is an inflammatory disease distressing the tissue that surrounds the teeth (1).When
it progresses, its can damage PDL (periodontal ligament) and can worsen the condition and
causes bone loss. It is thought to be one of the most serious hazards to one's dental health. In the
world periodontal disease was the 11" most prevailing condition. The prevalence of periodontal
disease was reported to range from 20% to 50% around the world and global burden of
periodontal disease increased by 57.3% from 1990 to 2010 (2).

Corona virus disease (COVID19) a pandemic that provokes severe acute respiratory syndrome, It
was first identified in the province of Wuhan, China, in December 2019 (3) World Health
Organization declared Covid19 as global pandemic on 11 March 2020 (4).Covid19 is a non-
segmented-single stranded RNA virus. It possesses proteins that contain membrane (M), nucleocaspid
(N), envelop (E), and spike (S). It is divided into four types that contain gamma (y), delta (3), beta ()
and alpha (o) (5). According to the research, it has reached to 223 countries with more than 281
million confirmed cases, and more than 5.8 million deaths were reported globally, with many
countries seeing outbreaks of second and third wave (6). Furthermore one million two hundred
thirty-four thousand eight hundred twenty-eight (1,234,828) cases were confirmed and twenty-
seven thousand four hundred eighty-two (27,482) deaths were reported locally. In South East Asia
prevalence of covid19 cases declined to 27 % whereas in western world death rate raised up to 7
% (7). The alpha, beta, gamma and delta variant were found in 170, 119, 71 and 85 countries
respectively. Covid-19 date rate is influenced by age, underlying pre-existing conditions and severity of
disease. Its rate rose up to 2.2% (8). Covid-19 symptoms include bad breath, swelling,
pigmentation, fissured tongue, ulcer, erosion, vesicle, bulla, erythematic, necrosis, pustule,
impulsive bleeding with altered taste is being prime oral symptom (9). Moreover the
dissemination of Covid-19 around the globe has serious consequences, including increase in oral
health disease such as periodontitis (10) Bi-directional causality of oro-systemic conditions is
common understanding in masses by now. Likewise, studies have shown a strong association
between systemic and periodontal diseases such as periodontitis. SARS COV-2 has impacted all
parts of human life especially public health and fitness. Similarly it has brought about various
challenges for health sector including dental professionals. It has broken the back bone of
economy and provision of health services to masses (11). In addition dentists are at more risk
especially as they are more expose to instruments and procedures that produce aerosols (12). The
aim of this study is to identify the impact of SARS Covid-19 on periodontal health. This article
details about bidirectional causality of SARS Covid19 with other confounding factors.

Material and Method

The study was approved by the Institutional Ethics Committee of the BUHS Bahria University
Health Sciences Campus Karachi; with ERC number 124/2022.

It was a Case control study conducted at Bahria University and Dental College, Karachi in
Periodontology department within 12 months’ time period. The Sample size was 72 calculated
by using Open Epi version 3, power of test will be 80%. Purposive sampling technique was used
for the data collection. Study populations was divided into 2 groups, group-1 (36 cases), include
those who had covid-19 history presenting with periodontitis .Whereas, and group, 2 (36
controls) was comprised of orally and systemically healthy individuals. Each subject will be
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assessed through oral examination and questionnaire (20 minutes per subject) by principal
investigator. Exclusion criteria for (CASES, CONTROLS) those who patients had active covid19
were excluded from both the groups. Whereas inclusion criteria included: Patients aged 12 - 70
years and had no history of antibiotic use since last six month, no scaling and root planning was
performed within 6months, along with bleeding gums, erythema, swelling, bad breath, mobile
teeth and habits like addiction of smoke and smokeless tobacco were included in the case group .
Moreover those who came to OPD for dental checkup after the negative PCR report were
included in the control group. However those patient with active covid19 history were excluded
from the control group furthermore co-morbid condition such as diabetes, hypertension ,
immune-compromised condition, those taking corticosteroid and immune suppressant
medications, smokers, alcoholics were not the part of the study from both case and control group.
Individuals qualifying the inclusion criteria will be consented and recruited. Informed written
consent will be obtained from each individual. Individual’s qualifying the inclusion criteria will
undergo detail periodontal examination using William’s probe. And information about different
variables will be obtained using questionnaire that will be filled under supervision of principal
investigator. Patients with previous positive Covid-19 reports will be recruited as cases and
completely healthy individuals will be observed as controls. Periodontal charting will be
performed on the six surfaces per tooth of interest. Probing depth greater than equals to 3mm
will be classified as periodontitis cross confirmed by signs of bone loss on peri-apical x-rays.
Obtained responses in questionnaire will be transferred to software for statistical analysis.

Statistical analysis:

Statistical analysis was done using SPSS version 23.0. All quantitative and qualitative variables
were presented as means, standard error and frequencies (percentages). Significance was tested
using Chi square test and logistics regression model at P-value < 0.05.

Results:

There were total 150 participants out of that 85 were agreed to participate in the study, but due to
lack of time only 72 patients were able to complete the questionnaire. Covid positive individuals
mean age was 34.92+1.99 and Covid negative individuals mean age was [32.44+2.05] as showed
in. (Table 1)

Table-1: Age distribution of patient with Covid19 history.

Age (years)
95% Confidence
Meanz Standard error interval
Covid +ve 34.92+1.99 30.87-38.97
Covid - ve 32.44+2.05 28.24-36.63
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Figure 1: Gender distribution was presented with age and frequency of Covid history

Table 2: Logistics regression analysis was observed in subjects with Covid positive history.

95% C.1. for Odds Ratio
Variables Odds ratio Lower Upper P-value
Smoking 15.188 0.333 692.21 0.000
Bruxism 0 0 0.581 0.039
Biting 9.054 0.013 6475.6 0.044
Age of Brush 0.205 0.03 1.416 0.108
Type of Brush 0.134 0.018 1.028 0.053
Methods 2.264 0.584 8.773 0.023
Frequency of Brushing 0.158 0.015 1.615 0.12
Estimate Time Spent Brushing 1.553 0.673 3.581 0.033
Floss 2.734 2.113 35.391 0.048
Picks 3.191 0.243 41.847 0.037
Interproximal 0 0 . 0.999
Oral Health Index-Score 0.832 0.38 1.825 0.647
Interpretation 181 0.293 11.176 0.05
Gingival Status 7.24 0.077 0.077 0.004
Mucogingival Problems 0.043 0.001 3.245 0.154
Missing teeth 0.238 0.019 2.953 0.264
Furcation 1.639 6.567 40.889 0.015
Mobility 0.028 0 2.719 0.125
Recession 2.327 0.072 75.277 0.034
Pocketing 0.005 0 1.679 0.074
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Those individuals who had habit of smoking, were at high risk odds=15.1 [95% CI 0.333-
692.21] of having periodontal disease with significant p value (0.000) .Whereas, the individuals
with history of bruxism were at lower risk odds ratio [0] and their p value (0.03) was significant.
Individuals with nail biting history were at high risk odds ratio 9.0 [95% CI 0.013-6475.6]
having diseases with significant p value (0.044).Those participants whose hygiene were
moderate were at lesser risk as on the other hand those individuals following improper method of
brushing were at 2.26 [95% CI1 0.584- 8.773] times higher risk with significant p value (0.02)
Individuals who spent less time on brushing were 1.553[95% CI 0.673-3.581] times at higher
risk of having periodontal disease with significant p value (0.03). Patients with poor gingival
status showed odds ratio of 7.24 [95% CI 0.077- 0.077] also had furcation involvement with odd
ratios of 1.63[95%CI 6.567-40.889]. Co-presenting the recession with odds ratio of 2.32 [95% CI
0.072- 75.277] times higher risk of having periodontal disease as discussed in table 2.

The clinical parameters displayed proportional readings in deteriorative phase. Regression model
for probing depth and SARS-CoV-2 history presented by subjects with probing depths ranging
between 3-4 mm are at 3.11 times higher risk to develop complications as compare to those who
have had history of Covid19 but no severe periodontitis observed among them. Beside, those
who had probing depth ranging between 5mm and beyond are extremely prone to develop risk of
periodontitis especially when they have positive Covid19 history. Those with the probing depth
greater than equal to 6mm and had history of Covid19 showed severe bleeding in less than 30
seconds and very poor periodontal status, However severe periodontal loss was seen in 75%.As a
matter of fact, probing depth and bone loss combines to present/state clinical attachment loss
(CAL), the data was subdivided into categories of CAL that reflected the strong relationship
between periodontal complications and presence of Covid19 history with significant p-values.
Hence, increase in the severity of Covid19 episode will proportionally raise the detrimental
effect on clinical attachments of the teeth. Severe bone loss was seen in 27 individuals and
among Covid positive patients 32(88.9%) subjects displayed sign and symptoms of severe
periodontitis co-presented with positive covid19 in past. Regression model between CAL versus
Covid history showed that out of 3 categories, groups of mild CAL and moderate CAL has 6.22
times are at higher risk to develop periodontal complications as compare to normal category
individuals, while severe group have already developed the periodontal complications. Severe
CAL was presented by 32 out of 36 individuals after the covid19 exposure. Hence, it is clear
those SARS-Cov-2 impacts not only the systemic organs but also influences the oral health status
of individual in injurious manner. In addition 88.9% showed severe form of periodontitis in the
presence of SARS-CoV-2 in past history.

Patients with Covid19 history and alveolar bone loss, mean value of 69.4 % (25 in number)
showed severe attachment loss. Beside these observations, the regression model for the subjects
with bone loss of > 2mm on bitewing radiographs demonstrated that those who have covid19
history and fall in the category of moderate bone loss (middle third of root) were at 2.6 times
higher risk to develop the periodontal problems as compare to those who are normal or mild.
While severe group (apical third of root) has lesser risk, they have already started develop or
about to develop periodontal complications among them. (Table 4)
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Table-3:Co-relation between SARS-CoV-2 and Chronic periodontitis

Variable Covid +ve History Covid -ve P value
CAL
Normal 2 (5.6%) 77 (100%) .000
Moderate
Severe 7(19.4%) 0

27 (75%) 0
PD Depth
Normal 4 (11.1%) 7 (100%) .000
Mild
Severe 5 (13.9%) 0

27 (75%) 0
Severe Periodontitis
Not Present 4 (11.9%) 77 (100%) .000
Present

32 (88.9%) 0
Bone loss
1-3 Mild 0 35 (45.5%) .000
3-4 Moderate
>5 severe 11 (30.6 %) 42 (54.5%)

25 (69.4% ) 0

Table-4: Regression Model for Clinical Attachment Loss, Probing Depth, Aggressive Form
of Periodontitis And Bone Loss

Odds 95% C.I. for Odds Ratio p-
Ratio value
Lower Upper
normal 1
moderate 6.22 0.561 12.815 0.000
AL severe 0.985 0.214 1.235 0.999
normal =3 1
mild >=4 3.112 0.216 6.325 0.042
PD Depth
severe >=5 0.985 0.148 1.155 0.999
Constant 0
Severe Periodontitis Absent !
Present 3.11 0.599 5.962 0.05
1-3 Mild 1
Bone loss 3-4 Moderate 2.61 0.365 4.215 0.997
>=5 severe 0.625 0.2111 1.202 0.998
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Discussion:

The Covid-19 pandemic has impacted the global village in many different ways; by far two
domains that had the most deleterious effect are economics and health sector. Results of this article
showed much similarity with other studies conducted at same par around the globe. All clinical
parameters will be discussed one by one in detail to explain the injurious effect of SARS-Cov-2
on each of the parameter.

The findings of our study reveal that after despite a major decrease in SARS-CoV-2 prevalence
the quality of medical and dental health is still facing the challenges in human life. Multifactorial
origin of periodontitis and bi-directional pattern of dental and systemic condition now in common
understand of individuals belonging to field of health. Hence we cannot overlook the post Covid19
debilitation of periodontium and its consequent impact on general health, Therefore, it is required
to focus on the management phase of complications that has occurred or yet to be seen due to
decline in periodontal health (13,14,15). Oral dysbiosis presenting as a consequence to increase in
periodontal indices, poor oral Hygiene status provides oral loading of pathogens that inflicts
systemic complications via blood stream deputation of injurious organisms (16). Change in the
normal oral flora after SARS CoV-2 interaction attributes to wide range of health issues (17- 28)
that co presents periodontal complications (29-39), a list of studies that has proven the adverse
impact of SARS-CoV-2 in chronic periodontitis and imbalance in systemic health (table-
6).Considering periodontal status factors like probing depth, bleeding on probing, mobility,
recession, furcation and bone loss increased significantly that is also in correspondence with
previous literature (40). SARS-CoV-2 shares common risk factors with most chronic inflammatory
diseases known to influence periodontitis severity (37), thus statistical treatment was facilitated by
regression model to assess the direct impact, and found significant influence of severity of Covid19
episode on the all variables, that clinically compounds chronic periodontitis. Maximum majority
during history recording informed that they quit or reduced to minimal of periodontal maintenance
via brushing or other methods during Covid19 exposure as that resulted in more bleeding, pain
and discomfort, consequently showed signs of more bone loss, mobility, CAL, Probing depth and
mucogingival problems (table-3). Subjects who tried to manage their hygiene occasionally were
also found with poor periodontal health but better in comparison to subjects who quit or left to
negligible. More over subjects under the influence of Para functional habit despite improved
hygiene maintenances or not irrespectively showed poor periodontal status which signifies that
Para functional habits worsen the periodontal complication that were laid by Covid19 infection
and hampered the immunity adversely. And as these habits are more prevalent among male gender
attributing more disease presence among males as denoted by blue colour in table-2. It also implies
that studies comprising of large different ethnic groups must be studies for periodontal health and
covid19 exposure in the light of different types of smoke and smokeless tobacco to delineate the
effect of particular confounder affecting the clinical presentation of periodontal disease. However
in previous literature it was observed that smoking as Para functional habit alone and found to
impose no significant outcome among the groups (14).Yet other suggested the contradicting effects
as discussed in (39-42).The present study is pioneer in assessing the effect of SARS-CoV-2
individually in each subgroup as per severity with accuracy, due to steady progression of disease
pattern. Besides this few limitations are also associated to the present study including observation
of too many variables at the same time (which can be provided upon correspondence through
author) in not much big sample size. Owing to the severe threat of transmission, active cases were
not being made part of study due to which valuable data from the patients may have been lost, but
advantageously periodontitis is slowly progressing condition so it has been recorded successfully
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as mentioned earlier. (43-45). Further it was a uni centered study. This present study may serve as
foundation for directing future researches with improvised methodology and larger sample unit to
obtained unsurpassed understanding about bi-directional association between SARS-CoV-2 and
periodontitis. In addition researches, including focus on interventional studies targeting on the
influence of Covid-19 and Covid-19 treatment on periodontitis disease, will aid us in better
understanding the causal link between the two of them. And multi-marker profiling should be
carried out using randomized clinical and control trials to assess the mechanism underpinning the
relation between Covid-19 and periodontitis.

Conclusion:

Hence it can be concluded that Severity of Covidl9 determines the deterioration of tissue
harvesting around tooth. The increased prevalence and severity of COVID19 complications may
unfold clinical signs and symptoms of periodontitis like, formation of biofilms, dental plaque,
calculus accumulation and gingival bleeding leading the cascade till exodontia of tooth. Further
clinical trials must be executed to focus on minimizing the risk of periodontal complication
resulting after Covid Exposure.
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