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Aim: Diabetes mellitus (DM) is a widespread problem. Satisfactory control of DM is essential for maintaining oral health and
optimizing the outcomes of dental treatment; DM patients with poor glycaemic control have a high risk of dental treatment-related
complications. Furthermore, the dentist and dental office can play an important role in DM screening. Therefore, this study aimed at
measuring random blood glucose (RBG) levels in patients with established DM or high risk of DM seeking dental treatment at the
King Abdulaziz University Dental Hospital to avoid treatment complications and execute an immediate physician referral.
Methods and Material: This cross-sectional study included patients presenting to our institution for dental treatment, who were
categorized as diabetic (established diagnosis) or at high risk of DM according to the American Diabetes Association criteria.
Participants’ pre-procedure RBG level was assessed via a glucometer. High-risk participants were classified as per their blood glucose
level into two groups (<200 mg/dL and >200 mg/dL), while the diabetic participants were placed into four groups (<140 mg/dL; 140 to
<200 mg/dL; 200-300 mg/dL; and >300 mg/dL).

Results: This study included 695 patients (361 females and 334 males), of which 354 (52%) had established DM and 341 (48%) were
high-risk patients. Around 31% of patients in the high-risk group were potentially diabetic but unaware of it; 46% of the diabetic
patients had RBG levels >200 mg/dL. For the high-risk participants, age had a statistically significant association (P-value 0.03) with
the RBG level.

Conclusion: Pre-procedure RBG measurement in diabetic and high-risk patients undergoing dental treatment is crucial for the
prevention of DM-related complications. Dental health-care professionals have a vital role in screening, early detection, and referral of
these patients.
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Introduction
Diabetes mellitus (DM) is a chronic disease and major global epidemic that affects the health and economy of
individuals, families, and societies. The International Diabetes Federation (IDF) has determined that 9.3% of people
worldwide are currently affected, which is estimated to increase to 10.2% by 2030 and 10.9% by 2045." Similarly, the
American Diabetes Association (ADA) reported in 2019 that 1 out of 11 adults have DM.>

According to the World Health Organization (WHO), the Eastern Mediterranean region has the second-highest
prevalence of DM among all WHO regions.® According to the IDF, the Middle East and North Africa regions have

Diabetes, Metabolic Syndrome and Obesity 2023:16 1021-1027 1021
Received: 22 January 2023 © 2023 Al-Sebaei et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
AT Php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the

Accepted: 28 March 2023
Published: 12 April 2023

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-4932-1732
http://orcid.org/0000-0003-1618-6957
http://orcid.org/0000-0002-3707-907X
http://orcid.org/0000-0003-0811-3520
http://orcid.org/0000-0002-2510-2797
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Al-Sebaei et al Dove

the highest regional prevalence of DM (16.2%) among people aged 20—79 years, with approximately 1 in 3 adults living
with DM remaining undiagnosed.*’

In Saudi Arabia, the age-adjusted prevalence of DM was 18.7% in 2021; this number was estimated to increase to 20.4%
by 2030 and 21.4% by 2045.° This increase is expected due to urbanization, changes in lifestyle (unhealthy food, obesity, lack
of physical activity), and ageing. Al-Rubeaan et al in 2015 reported that 6.2% of the Saudi population remained unaware of
their DM.” Makkah, Aljouf, Eastern region, Madinah, and Qassim were revealed to be the top five regions in Saudi Arabia in
terms of DM prevalence with the respective prevalence of 43.4%, 41.7%, 37.2%, 35.4%, and 33.7%.8

A majority of the population visits a dental office each year in advanced economies. An Australian nationwide study
of adult oral health has stated that more than half (56%) of adults saw a dentist in the last 12 months, and that 58% of
adults reported that they usually visit the dentist at least once a year.” In Canada, 75% of Canadians reported visiting the
dental office in the past year.'® A cross-sectional study, which included participants from all over the Saudi kingdom,
reported that 67.5% of the population are considered average visitors.""

The glucometer-based random blood glucose (RBG) test is an easy, non-invasive, and readily available tool to use in
the dental setting. At the dental office, DM monitoring in general, and pre-procedure RBG monitoring in particular, are
extremely important for all DM patients and those who are at risk of developing diabetes. Abnormal glucose levels can
negatively affect the success of dental treatment and the ability of the body to heal after oral surgical procedures. Hence,
RBG monitoring should be incorporated into the protocols of all dental offices, especially dental teaching institutions.

Therefore, the dental office offers an opportunity for the identification of high-risk individuals and undiagnosed
diabetic patients who are unaware of their condition. The screening test of the RBG level can be easily utilized in dental
clinics facilitating early medical intervention, thereby potentially limiting the burden of the disease and its complications
on the community and the healthcare system.

Hence, this study aimed to report the mean RBG level of DM patients who are dental patients at the King Abdulaziz
University Dental Hospital, and to demonstrate the importance of the role played by dental professionals in identifying
potentially undiagnosed diabetic patients and high-risk individuals who could develop the disease in the future.

Materials and Methods

An observational cross-sectional study was conducted at King Abdulaziz University Dental Hospital between
March 2019 and Dec 2019. All diabetic adult patients (18 years and older) and high-risk individuals for developing
DM (according to the ADA criteria for testing for DM and prediabetes in asymptomatic adults) (Box 1) who presented

Box | ADA Criteria for Screening for Diabetes or Prediabetes in Asymptomatic Adults

1. Testing should be considered in adults with overweight or obesity (BMI >25 kg/m? or >23 kg/m? in Asian
American individuals) who have one or more of the following risk factors:

First-degree relative with diabetes

High-risk race/ethnicity (eg, African American, Latino, Native American, Asian American, Pacific Islander)
History of CVD

Hypertension (2130/80 mmHg or on therapy for hypertension)

HDL cholesterol level <35 mg/dL (0.90 mmol/L) and/or a triglyceride level >250 mg/dL (2.82 mmol/L)
Individuals with polycystic ovary syndrome

Physical inactivity

Other clinical conditions associated with insulin resistance (eg, severe obesity, acanthosis nigricans)

2. People with prediabetes (AIC 25.7% [39 mmol/mol], IGT, or IFG) should be tested yearly.

3. People who were diagnosed with GDM should have lifelong testing at least every 3 years.

4. For all other people, testing should begin at age 35 years.

5. If results are normal, testing should be repeated at a minimum of 3-year intervals, with consideration of more frequent
testing depending on initial results and risk status.

6. People with HIV

Notes: Reproduced from American Diabetes Association. ElSayed NA, Aleppo G, Aroda VR, et al. 2. Classification and Diagnosis of Diabetes:
Standards of Care in Diabetes-2023. Diabetes Care. 2023;46:S19-540. Copyright and all rights reserved. Material from this publication has been
used with the permission of American Diabetes Association.'?
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for routine dental care were included in this study.'? The study sample was collected as a convenience sample from
a total of 125,800 patient visits at the institution in the 10-month study period. The inclusion criteria for this study were
as follows: patients voluntarily seeking dental treatment at King Abdulaziz University Dental Hospital during the study
duration who are diagnosed with DM, or those deemed high-risk according to the ADA classification of patients at high
risk for DM, who are aged between 18 and above, both with and without comorbidities. The exclusion criteria included
non-diabetic patients, paediatric patients <18-years-old, and those who refused fingerstick testing for any reason.

Collected parameters included: demographics (age, sex), past medical history, and RBG level. The blood sample was
acquired from the capillary blood from the fingertip via a blood glucose meter OneTouch Select plus® (Lifescan Inc.,
Malvern, PA, USA), using the following protocol; the test strip was inserted into the glucometer, the finger-tip was
prepared with an alcohol wipe, the fingertip was pricked with a lancing device, the blood sample was applied to the test
strip and the result was read and recorded. Measurements were obtained by two trained and calibrated nurses.

The high-risk group was classified into two groups; <200 mg/dL and >200mg/dL since the ADA uses 200 mg/dL as
the cut-off for diagnosis of DM based on random blood sugar in patients with classic symptoms of hyperglycaemia.'?
The diabetic patients were classified into four groups according to their blood glucose level results as a distribution range
of this sample (<140 mg/dL; 140 to <200 mg/dL; 200-300 mg/dL; and >300 mg/dL).

Statistical Analysis
All data were recorded in a data sheet utilizing Microsoft Office Excel 2013. Participants’ demographics and character-
istics were expressed as counts and percentages. Logistic regression was performed for the high-risk participants to
assess the predictors of age and gender with the outcome (above 200 mg/dL). Statistical significance was set at P < 0.05.
All data were analysed using Statistical Package for the Social Science (SPSS Inc., Chicago, Illinois, USA) version 24
software.

This study was approved by the research ethics committee at King Abdulaziz University Faculty of Dentistry (IRB
115-10-15). Written informed consent was obtained from all the participating patients.

Results

This study had 695 participants of which 354 were diabetic patients with a previously established diagnosis and 341 had
high risk for developing diabetes. The females slightly outnumbered the males (361 females, 334 males). The age of the
participants ranged from 18 to 87 years with a mean age of 49.36 + 14.95 years for all participants. The demographics
and characteristics of both the high-risk and diabetic groups are shown in Table 1.

The results of the RBG for the high-risk and diabetic groups are shown in Table 2 and Table 3, respectively.
Approximately 46% of the diabetic patients showed a blood glucose level of higher than 200 mg/dL, while approxi-
mately one-third (31%) of high-risk patients revealed a blood glucose level of higher than 200 mg/dL.

The outcome of RBG level (above 200mg /dL) in the high-risk group was tested for the predictors age and gender.
Our regression model showed that gender was not statistically significant, whereas, for every one-year increase in age,

Table | Demographics and Characteristics of the Study Sample

Diabetic High Risk

Total Number 354 341
Gender Female 194 (55%) 167 (49%)

Male 160 (45%) 174 (51%)
Age Mean: 52 years | Mean: 46 years
History of Hypertension 144 (40.7%) 24 (7%)
History of Cardiovascular Disease 14 (4%) 4 (1.2%)
Family History of DM 161 (45%) 35 (10%)
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Table 2 Random Glucose Levels for High-Risk
Participants

N N %
<200 mm/dL 236 69.2%
>200 mm/dL 105 30.8%
Total 341

Table 3 Random Glucose Levels for the Diabetic

Participants
N N %
<140 mg/dL 100 28.2%
140-<200 mg/dL 92 26.0%
200-300 mg/dL 91 25.7%
>300 mg/dL 71 20.1%

Table 4 Logistic Regression for Random Blood Glucose Level (<200 and >200) in
the High-Risk Group

P value OR 95% C.1 Lower | 95% C.1 Upper
Age 0.03* 1.02 1.00 1.03
Gender 0.57 0.87 0.55 1.39

Note: *Statistically significant at P < 0.05.

the odds of having a RBG reading above 200 among individuals at high risk of DM increased by a factor of 2%, holding
all other factors constant (OR = 1.02, 95% CI 1.00-1.03, P = 0.03) (Table 4).

All patients with RBG levels above 200 mg/dL were referred to the public medical centres that serve the neighbour-
hoods of these patients, either to establish a diagnosis of DM or prediabetes or ensure proper DM control and regular
follow-up in already diagnosed patients. In total, 267 patients were referred. Dental treatment was deferred or modified
until the patient was under the supervision of a physician, remained compliant with medication, and reached glycated
haemoglobin (HbA1C) of less than 7% to ensure that the DM was well-controlled at treatment.' ">

Discussion

This study from a large academic centre in Saudi Arabia reaffirmed the undisputable role of dental offices and
professionals in diabetes screening. In addition, it highlighted the need to reach satisfactory glycaemic control to improve
dental treatment outcomes. The population in this study consisted of dental patients visiting our teaching institution.
There was a diverse social and economic representation in our sample because of its location and free dental health
services rendered. In the high-risk populations, one-third of the tested participants had a RBG of >200 which is
suggestive of DM.

Few studies have demonstrated the role of dental professionals in opportunistic diabetes screening in Saudi Arabia.
Alqurashi et al reported a similar result to ours in terms of diabetes prevalence, ie, 30% of the patients attending primary
care clinics.'® Yet, other studies conducted in Saudi Arabia have reported lower prevalence; Zaini et al reported 8% of
their sample to have DM;'” that their numbers fall short of ours could be attributed to their study being conducted in
public locations like malls or women clubs and not in dental clinics. Patients visit dental clinics to address issues related
to their oral health such as periodontal disease and teeth loss which are known to be strongly associated with DM.'¥2° Al
Ghamdi et al reported a prevalence of 16.45% and 15.8% for DM and prediabetes, respectively.”' Differing from ours,
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their study only included patients who were 40 years old and above. This might explain the higher prevalence of potential
new cases in our study. However, our results reaffirmed the King Saud University 2017 study;** the authors reported
10.2% of their participants to be at risk of DM and (63%) of them had a family history of DM.

Our results suggest that the measurement of pre-procedure RBG levels at the dental office would yield valuable
information to the patient about their medical condition and alarm them to seek professional help. In addition to helping
the dentists to determine the dental treatment plan and prevent oral diseases, as there is a strong correlation between
glycaemic control and oral health.'®

Our data also showed that 31% of the high-risk group had readings above 200 mg/dL with readings reaching
379.25 mg/dL. This group is at high risk of having undiagnosed DM that is not treated or under the care of a physician.
This subjects them to the risk of microvascular and macrovascular complications if they remain undiagnosed and
untreated. Additionally, approximately half (46%) of the Diabetic participants have a RGB of >200 mg/dL, which is
not indicative of poor glycaemic control per se, but warrants further testing with HbA1C and fasting blood sugar for
establishing glycaemic control which is vital to avoid complications during dental treatment.'?

In this study, the percentage of diabetic patients who had RBG reading above 200 mg/dL was almost half of the
diabetic sample (46%), which could indicate poor compliance with drugs, diet, or physician care. According to the ADA
Standards of Medical Care in Diabetes,'? the target HbA1C of a diabetic patient should be <7%. Although the RBG in
this sample does not reflect the true glycaemic control of the individual, as HbA1C and fasting blood glucose are
indicated for diagnosis and to assess control,'? the ADA generally recommends that the target blood sugar levels be 80—
130 mg/dL fasting and <180 mg/dL 2 hours post-prandial.

Moreover, the ADA states that RBG of more than 200 mg/dL is suggestive of DM. Therefore, our study supports the
feasibility of RBG in the dental clinic as a screening method for abnormal blood glucose levels and potential DM
diagnosis; the process was well accepted by patients and practitioners. In addition, Rosedale et al,>* Barasch et al,**
Estrich et al,”> Al Ghamdi et al?' and others®®*® have also supported the use of community dental practices as
opportunistic venue for DM screening; they claimed it would result in improving DM diagnosis and control and that
the screening method used (fingerstick) is well accepted by the patients.

Furthermore, our results suggest that individuals should be made more aware of the possibility of having DM when
one or more of the risk factors are present, especially non-modifiable risk factors including family history. Patient
education through brochures and community campaigns can play a role in addressing that issue. The dentist is a pivotal
health-care advocate who needs to educate the patient about the importance of following up with their primary physicians
to establish a diagnosis and/or have their blood glucose levels controlled.

However, his study had several limitations. This was a single-centre study from an academic centre and the findings
may need to be confirmed in a multi-centre study representing different geographical locations in Saudi Arabia. This
study might not be reflective of the situation in non-academic centres, especially small dental offices in Saudi Arabia.
The results of this study should be cautiously interpreted for populations residing in other countries outside the Arabian
Peninsula and especially those comprising non-Mediterranean populations. In addition, the results of this study were
based only on a single pre-procedure measurement of glucometer measured RBG. Ideally, diabetes screening may require
more measurements and types of tests, such as HbA1C, or fasting and post-prandial samples. Moreover, this study could
not analyse the impact of screening as only limited data were collected in this study. Future studies could assess the

health and economic impact of diabetes screening in dental offices in Saudi Arabia.

Conclusion

In conclusion, our findings suggest that dental practitioners have a crucial role in the screening, early detection, and
referral of diabetic and pre-diabetic patients in Saudi Arabia. Diabetic progression contributes to comorbid complica-
tions, which further contribute to a decline in quality of life. Screening for an undiagnosed systemic disease, such as DM
in the dental setting can be viewed a highly valuable service to the public health because early detection offers several
benefits, such as reduction in the long-term comorbidities, mortalities, and high costs on the health systems associated
with the DM.
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