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Abstract 

      The aim of our research was to study the results of diabetes mellitus (DM) screening in dental 
patients in a dental clinic. Two models of DM screening during a routine dental examination in a 
dental clinic were evaluated in the study. The first screening model was the questioning of the 
participants (N = 216) for DM risk assessment followed by the referral of the patients with DM risk to 
their physicians for diagnostic. The second screening model included the same questioning of 441 
periodontal patients with and without hyperglycemia history, identifying the patients at high and very 
high DM risk for the immediate glucose measuring in gingival crevicular blood (GCB) using a self -
monitoring device. Glucose levels of GCB and finger stick blood (FSB) were measured in 15 
patients with DM. The patients with glucose level in GCB ≥ 7.8 mmol/l were referred to their 
physicians for a diagnosis. The patients’ compliance with the referrals and the physicians’ feedback 
were assessed. The proportions (%), 95% Confidence Intervals (CI), mean values with standard 
error (M±m), and Pearson correlation coefficient (r) were calculated. Chi-square test was used to 
assess the differences at p-value 0.05.  
      According to the first screening model about 30% of dental patients were identified as having 
high risk of DM development. The compliance of DM-risk patients with the referrals to their 
physicians was less than 50%. The hyperglycemia was diagnosed in 24.2% (95% CI 9.5-18.6%) 
patients who were referred to the physicians. The second screening model revealed 33.3% (95% CI 
29.1-37.9%) periodontal patients being at high DM risk. The increased GCB glucose levels were 
found in 38.1% (95% CI 30.6-46.2%) of them. The correlation between glucose levels in GCB and 
FSB was high (r = 0.879, p<0.0001). The patients with the increased glucose level in GCB were 
referred to their physicians and all of them followed the recommendations. The hyperglycemia 
(associated with prediabetes or DM) was diagnosed in 67.9% (95% CI 54.8-78.6%) of the referred 
patients. Also, the GCB glucose test revealed poor glycemic control in every second diabetic 
patient. 
      So, both studied screening models are feasible for identification of dental patients with high risk 
of DM development. However, questioning of periodontal patients followed by glucose measuring in 
GCB using glucometer significantly increased the patients’ compliance with the referrals to the 
physicians and elevated the rate of hyperglycemia diagnosing. The second screening model helps 
not only to identify hyperglycemia among dental patients with no diabetes history but also to control 
glycemia in DM patients. 
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Introduction 

 
Diabetes mellitus (DM) is the metabolic 

disorder widely spread in the world. In 2015 
about 340-536 million people aged 20-79 years, 
mostly living in low- and middle-income countries, 
had DM. According to the prognosis, diabetes 
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prevalence will have risen to 521-829 million 
people by 2040. Diabetes affects social, financial 
and health care systems due to its high levels of 
prevalence, complications, mortality and health 
expenditure1.  

It is well known that approximately half of 
the patients suffering from DM or prediabetes 
remain undiagnosed in globe2,3. The prevalence 
of DM was 6.2% according to the subjects’ self-
reported data and increased to 17.3% when 
diabetes was clinically assessed4. 

DM has adverse effects on general health 
and leads to severe complications. Periodontitis 
is one of the complications (“sixth major 
complication”) of DM. A systematic review with 
meta-analysis by Nascimento et al. demonstrated 
that DM in adults increased the risk of onset and 
progression of periodontitis by 86%5. Currently, 
DM is recognized as an important course 
modifying factor which should be included into a 
clinical diagnosis of periodontitis as a 
descriptor6,7. Peri-implant inflammation may arise 
due to advanced glycation end products which 
are accumulated in peri-implant tissues in pre-
diabetic and diabetic patients8. This can 
contribute to the increase of implant failure in 
diabetic patients9. 

It is established by scientific evidence that 
"two ways" relationship exist between 
periodontitis and DM10. Periodontitis and DM are 
considered as comorbid pathologies11,12,13,14. DM 
plays an important role in the pathogenesis of 
periodontitis, whereas periodontitis affects the 
diabetes course15. The prevalence of DM is 
about twice higher in patients with periodontitis 
compared to the subjects without periodontitis16. 
Periodontal treatment can improve glycemic 
control in diabetic patients17. So, cooperative 
efforts of medical and dental professionals are 
necessary to manage patients with periodontitis 
and DM18. 

Oral health may reflect the signs of many 
systemic diseases. Hence, screening dental 
patients for systemic diseases including DM can 
improve the dentists’ role in its early diagnosis 
and long-term complications prevention19,20. 
Strong association of pre-diabetes and diabetes 
with periodontal disease is the base of DM 
screening implementation in dental offices. Many 
people visit dentists due to high oral diseases 
prevalence (caries and periodontal disease 
prevalence in adults is nearly 100%) every year, 
but the same people do not attend the health 

professionals and are not aware of their diabetes 
risk or status. Meanwhile, about 70% of urban 
adults have one or more diabetes risk factors21. 
Among people who do not attend general 
practitioners about 30% have high risk for 
prediabetes and about 15% have increased 
hemoglobin A1c (HbA1c) levels. So, it is 
warranted to apply risk assessment screening 
strategies in dental settings. Early recognition of 
DM risk may encourage dental patients to take 
action for the prevention of prediabetes 
progression to diabetes. On the other hand, 
screening of diabetic patients might make them 
visit a diabetologist for treatment which could 
diminish the risk of diabetes-related 
complications22. The study results of Leung et al. 
demonstrated that low-income middle-aged to 
elderly dental patients with type 2 DM had poor 
diabetic control, worth oral health, more 
advanced periodontal attachment loss and more 
missed teeth compared with patients without 
diabetes. Therefore, it is feasible to offer adults 
the opportunity for diabetes screening in dental 
offices.   

Screening dental patients with the 
questionnaire of the Centers for Disease Control 
and Prevention, USA, revealed about 27% of the 
subjects with previously unknown 
hyperglycemia24. Meanwhile, 61% of dental 
patients reported that they had never knowingly 
been screened or tested for diabetes. However, 
82% patients of primary care dental clinics and 
72% patients of general dental practice had 
willingness to be screened for diabetes25.   

Many tests have been suggested for DM 
screening in dental settings. Lalla et al. 
demonstrated that the presence of ≥ 26% teeth 
with deep pockets or ≥ 4 missing teeth correctly 
identified 72% of pre-diabetes or diabetes cases 
among the patients screened for diabetes by 
fasting plasma glucose test or HbA1c test in 
clinical setting26.  

The test on glucose measuring in gingival 
crevicular blood (GCB) is most often considered 
as a feasible screening tool for determining 
prediabetes and DM because of its comparability 
with systemic blood glucose concentration27. 
Many people with diabetes or abnormal blood 
glucose levels are unaware of their condition; 
therefore, the results of GCB test may help timely 
referrals of dental patients to general medical 
practitioners. The glucose level of GCB was 
compared with the glucose level in finger stick 

https://pubmed.ncbi.nlm.nih.gov/?term=Lalla+E&cauthor_id=23979781
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blood (FSB). However, the results were 
conflicting28,29.   

A screening model for diabetes mellitus in 
patients with periodontitis was developed and 
applied in dental settings by Su et al.30. An older 
age, high body-mass index, European 
background, high cholesterol level, previous 
periodontal treatment, increased number (%) of 
teeth with mobility and gingival recession were 
recognized as the factors significantly associated 
with diabetic status. The results of DM screening 
help dentists to motivate their patients to visit an 
endocrinologist31.   

Therefore, the bidirectional connection of 
DM and periodontitis, high proportions of people 
with undiagnosed prediabetes and DM, the 
probability to provide DM screening by chairside 
tests during a routine periodontal examination 
emphasize the dentists’ role in early prediabetes 
and diabetes identification.   

The aim of our research was to study the 
results of diabetes mellitus screening in dental 
patients in a dental clinic. 
   

Materials and methods 
 

The study was conducted in the dental 
clinic of Volgograd State Medical University. The 
permission of Regional Ethic Committee 
(Protocol No. 209, 09 February 2015) had been 
obtained before the study. All the study 
participants wrote the informed consents for DM 
screening. Two models of DM screening during a 
routine dental examination in a dental clinic were 
compared. The first screening model envisaged 
the questioning of the participants (N = 216) for 
DM risk assessment. The second screening 
model included the same questioning of 
periodontal patients (N = 441) followed by GCB 
glucose measuring in those (N = 147) who were 
identified at high and very high DM risk 
(assessed by questioning).  

The patients’ questioning was provided 
according to Questionnaire for Prediabetes and 
type 2 DM Risk Assessment described in the 
Standards of specialized diabetes care32. The 
questionnaire consists of 8 questions about age, 
Body Mass Index (BMI), waist circumference, 
eating habits, physical exercise, taking 
medicaments for hypertension decrease, 
patients’ history of glucose blood levels, and 
family diabetes history. The results of the 
questioning were evaluated in points (table 1). 

The risk of type 2 DM development during the 
nearest 10 years was assessed as low, slightly 
elevated, moderate, high and very high according 
to the sum of the points. The diet consultation, 
life style change, and glucose blood level 
measuring were recommended for all the 
patients. The patients with moderate, high and 
very high risk of type 2 DM were referred to their 
physicians. The compliance of the patients with 
the referral and the feedback from the physicians 
were assessed. 

 

Table 1. The Questionnaire for Prediabetes and 

type 2 DM Risk Assessment and rules for the 
outcome evaluation. 
 

In periodontal patients with high or very 
high risk of DM (identified by questioning)   GCB 
glucose measuring was provided in the dental 
clinic. The GCB was taken using periodontal 
probe from the anterior site which had bleeding 
on probe. The blood sample was placed on a test 
strip of a self-monitoring device. Glucometer One 
Touch Select (Jonson& Jonson) was used for 
blood glucose measurement.  

For the validation of GCB use for blood 
glucose levels measuring, glucose levels of FSB 
were measured using the same glucometer in 15 
patients with DM. The correlation between 
glucose levels in GCB and FSB was assessed 
and the difference between mean-values of 
glucose levels in tested samples was evaluated. 
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After the GCB glucose measuring, all the 
patients with glucose level ≥ 7.8 mmol/l were 
referred to their physicians. The patients’ 
compliance with the referrals and the feedback 
from the physicians were assessed. 

Statistical analysis was performed using 
Microsoft Excel software (Excel 2016, Microsoft 
Corporation, Washington DC, USA). The 
proportions (%), 95% Confidence Intervals (CI), 
mean values with standard error (M±m), and 
Pearson correlation coefficient (r) were 
calculated. Chi-square test was used to assess 
the differences at p-value 0.05.  
 

Results 
 

The results of the first screening model 
demonstrated that questioning the dental patients 
is a reliable technique for identifying DM risk in 
population. Questioning 216 dental patients 
revealed the risk of type 2 DM in the most 
participants (table 2). Moderate risk, which might 
be connected with prediabetes, was identified in 
54 of 216 (25.0%, 95% CI 19.7-31.2%) patients, 
high and very high risks, which might be 
connected with type 2 DM, were found in 66 of 
216 (30.6%, 95% CI 24.8-37.0%) patients. 
Moderate to severe periodontitis was revealed in 
all the patients with increased risk of DM. 

 

Table 2. The results of dental patients’ 
questioning for screening the risk of type 2 DM. 
 

One hundred and twenty patients with 
increased DM risk (from moderate to very high) 
were referred to their physicians, but only 54 
(45.0%, 95% CI 36.4-53.9%) of them followed 
this recommendation. After the examination by 
the physicians, including random blood glucose 
and HbA1c measuring in a laboratory, 
hyperglycemia was diagnosed in 29 of 54 (53.7%, 
95% CI 40.6-66.3%) patients. Therefore, among 
all questioned participants the rate of 
undiagnosed DM identification was 13.4% (95% 
CI 9.5-18.6%), among those with the revealed 
DM risk – 24.2% (95% CI 17.4-32.5%). 

The second screening model was aimed 
at evaluating a 2-step technique for the 
identification of the patients with undiagnosed 
DM and diabetic patients with poor control of 
glycemia. The 441 dental patients aged 35-65 
years with moderate to severe periodontitis, 
including those with previously diagnosed DM, 
were questioned using the Questionnaire for 
Prediabetes and type 2 DM Risk Assessment32. 
Among the participants 147 of 441 (33.3%, 95% 
CI 29.1-37.9%) were identified at high and very 
high DM risk; 39 of 147 (26.5%, 95% CI 20.1-
34.2%) patients reported on hyperglycemia 
history.  

All 147 patients were screened (in dental 
setting) by GCB glucose test using glucometer. 
In 15 DM patients FSB glucose measuring was 
also performed using the same glucometer. The 
correlation between glucose levels of FSB and 
GCB was high (r = 0.879, 95% CI 0.6671-0.9593, 
p<0.0001). The difference between mean-values 
of glucose levels in FSB and GCB samples was 
not significant statistically (8.67±0.56 and 
7.89±0.41 respectively, p=0.2710).  

The increased glucose level (from 7.8 to 
15.2 mmol/l) in GCB was revealed in 56 of 147 
(38.1%, 95% CI 30.6-46.2%) screened patients 
(table 3). Among them the increased blood 
glucose levels were firstly found in 34 of 56 
(60.7%, 95% CI 47.6-72.4%) patients; 22 of 56 
(39.3%, 95% CI 27.6-52.4%) patients reported 
that hyperglycemia had been previously revealed 
by their FSB tests.    

 

Table 3. The results of GCB glucose measuring 

in the dental patients with and without DM history. 
 

The participants with the increased 
glucose level in GCB were referred to their 
physicians and all (100%) of them followed the 
recommendation. The endocrinological 
examination confirmed hyperglycemia associated 
with prediabetes or DM in 38 of 56 (67.9%, 95% 
CI 54.8-78.6%) referred patients. The physicians 
confirmed DM diagnosis in all 22 patients with 
hyperglycemia history. Firstly diagnosed 
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prediabetes or DM was found in 16 of 34 (47.1%, 
95% CI 31.4-63.3%) patients without 
hyperglycemia history. 

In relation to the total number of the 
patients screened by GCB glucose test, the 
prediabetes or DM was confirmed by the 
physicians in every fourth participant (25.8%, 
95% CI 19.4-33.5%): among the patients with 
hyperglycemia history – in every second (56.4%, 
95% CI 41.0-70.7%) one, among those without 
such a history – in every sixth (14.8%, 95% CI 
9.3-22.7%) one, table 4. 

 

Table 4.  Prediabetes or DM confirmation among 

screened participants. 
 
 Discussion 
 

 Timely diabetes diagnostic is the key 
point of complications prevention. Undiagnosed 
DM is widely spread in the world and new 
strategies for diabetes screening are needed. DM 
and periodontitis are closely interconnected33. 
Borrell et al. assessed self-reported data and 
periodontal status of dental patients and 
suspected undiagnosed diabetes in 27-53% of 
those who had family diabetes history, 
hypertension, high cholesterol levels and the 
signs of periodontal disease34. Chandrupatla et al. 
interviewed dental patients aged 35-55 years and 
revealed high risk of DM in 38% of them35. So, 
dental office may give an opportunity to screen 
patients for diabetes risk, but further referral to 
endocrinological examination is obligatory for DM 
diagnosis. The Questionnaire of the Centers for 
Disease Control and Prevention to identify 
periodontal patients for hyperglycemia screening 
was used by Mataftsi et al. Then, using HbA1c 
measurement in capillary blood, hyperglycemia 
was revealed in 25% of tested subjects36. 
Herman et al. developed logistic models to 
identify risk factors for dysglycemia in the 
patients of dental practices using a questionnaire 
about gender, hypertension, dyslipidemia, lost 
teeth, BMI or random capillary glucose. This 
chair-side screening, with or without random FSB 

glucose test, identified 30% patients aged ≥30 
years at high risk for dysglycemia37. Similar study 
of Tantipoj et al. showed hyperglycemia in 33.8% 
of the examined dental patients. The significant 
associations of hyperglycemia with older age, 
family diabetes history, overweight and obesity, 
and severe periodontitis were found38.  

We applied DM screening for dental 
patients using the questionnaire recommended 
by Dedov et al.32 and revealed moderate to very 
high diabetes risk in 55.6% (95% CI 48.9-62.0%) 
of the participants. A lower proportion (35%) of 
dental patients with the positive test for DM risk 
(assessed by Find-Risk questionnaire) was 
revealed in the study of Ziebolz et al. The 
efficacy, sensitivity and specificity of the 
questionnaire were confirmed for DM screening 
in dental patients during routine check-ups in a 
private practice. However, only 55% of the 
patients with DM risk followed the dentists’ 
recommendations and visited a diabetologist. 
This finding limited the value of the screening 
though blood glucose changes were noticed in 
56% of those who visited a diabetologist39. In our 
research the patients screened by questioning 
had lower compliance (45%, 95% CI 36.4-53.9%) 
with the recommendation to visit their physicians 
for blood glucose and HbA1c measuring and 
diabetes diagnosis. Meanwhile, the level of 
confirmation of blood hyperglycemia was similar 
(53.7%, 95% CI 40.6-66.3%) in the patients who 
visited a physician. Therefore, patients’ 
questioning in dental practices can be useful for 
diabetes mellitus screening, but its effectiveness 
is restricted by the patients’ compliance with the 
dentists’ recommendations to visit a physician or 
a diabetologist. Patients from community clinics 
had much higher compliance with referrals to 
physicians than those from private dental clinics40. 
It should be noted that low patients’ compliance 
with different dentists’ recommendations is a 
common finding in the other studies41,42.  

The importance of identification of 
individuals with prediabetes and diabetes in 
dental offices in order to reduce diabetes related 
complications is highlighted by Holm et al. 
Questioning adults with no history of diabetes 
concerning general health, BMI, waist 
circumference, fat percentage, and HbA1c level 
recording was followed by the referral of the 
patients with HbA1c value above age 
appropriated level to a physician. The results 
showed that 3.1% of the patients were identified 
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as diabetic and 27.1% as prediabetic. The 
proportion of undiagnosed diabetes and 
prediabetes was higher among the patients with 
periodontal disease compared with the ones 
without it (32.7% and 17.4%)43. Jadhav et al. 
studied diabetes risk factors (family history of 
diabetes, hypertension, smoking, loss of teeth 
and periodontitis) and revealed hyperglycemia 
(screened by random blood glucose level) in 
35.3% of the patients with these risk factors44. So, 
measuring blood glucose level is useful to detect 
early stages of prediabetes and diabetes, 
especially in the patients with dental problems45. 
Random blood glucose measurement using a 
finger-prick test and a glucometer in the patients 
of a dental clinic revealed that the prevalence of 
hyperglycemia was about 25%46. Non-invasive 
GCB glucose test was introduced in dental 
practices to increase the safety and utility of DM 
screening in dental patients. High level of 
correlation between HbA1c in GCB and FSB was 
revealed when blood samples were placed on a 
special blood collection card and tested in a 
laboratory47. Both the patients and the providers 
preferred GCB to FSB collection for diabetes 
screening. The patients considered GCB method 
as tolerated, convenient and acceptable, the 
dentists – as a time saving method48. Strong 
correlation was found between the results of 
glucose measuring in GCB, FSB (determined in a 
dental office by a glucose self-monitoring device) 
and intra venous blood (collected at the same 
time and transferred to a laboratory for 
measurement with a laboratory glucose analyzer) 
in diabetic and non-diabetic patients16,49. The 
correlation level was higher in diabetic patients 
than in non-diabetic ones50 and was not 
connected with the used gingival sites51. 
However, the technique of obtaining a GCB 
sample is not always feasible and the sites with 
bleeding on probing (without touching a tooth or 
gingival margin) are only suitable for screening 
for diabetes52,53. 

Meanwhile, GCB was considered a good 
source for blood glucose measurement during 
patients’ routine dental visits for identifying 
potential diabetic patients and this technique is 
also suitable for routine screening of diabetic 
patients54,55,56. In our study we also revealed a 
high level of correlation (r = 0,879, 95% CI 
0.6671-0.9593, p<0.0001) between glucose 
levels of GCB and FSB which were measured by 
a glucometer in the diabetic patients in a dental 

clinic. The difference between glucose mean-
values of GCB and FSB samples was 
insignificant. Our results correspond to the 
finding of Shetty et al. in diabetic and non-
diabetic patients57. 

In contrast, Gupta A et al. obtained a 
lower correlation coefficient between GCB and 
peripheral fasting blood: r = +0.715 for diabetic 
patients and r = +0.619 for non-diabetic 
patients58. Kandwal and Batra revealed very low 
correlation between glucose values of blood 
samples obtained from gingival crevices and 
finger-prick, which were analyzed by a 
glucometer in diabetic and systemically healthy 
dental patients with chronic periodontal disease59. 
Similar data were presented by Müller and 
Behbehani60. In addition, Debnath et al. revealed 
a significant difference between glucose values 
of GCB and FSB61. The differences were 
explained by mixing gingival blood with gingival 
crevicular fluid which have their own intensively 
produced glucose, especially at gingivitis and 
periodontitis. Trauma, salivation, mastication, 
inflammation and other stimulations can alter the 
results of GCB measuring. The authors 
concluded that gingival crevicular blood cannot 
be used for screening blood glucose during a 
periodontal examination. Beyond that, Glurich et 
al. in their systematic review noticed that the 
differences in study design and population 
characteristics did not allow to perform meta-
analysis and future research should be 
conducted for evidence base establishment of 
glycemic screening in dental settings62. 

  Nevertheless, the non-invasive method 
of GCB glucose measuring was considered 
useful for DM screening in dental office setting. 
Rajesh et al. developed a regression equation for 
the calculation of capillary blood glucose level 
based on the GCB glucose level63. Gaikwad et al. 
recommended screening gingival blood by a self-
monitoring blood glucose device during a routine 
periodontal examination in periodontal patients 
with no history of DM64. 

The majority of the results displayed the 
usefulness of the chairside diabetes screening 
strategy for periodontal patients. Dental setting 
was considered an appropriate place for 
hyperglycemia screening in population. So, the 
importance of high-risk screening for diabetes 
and prediabetes in dental offices may be feasible. 
According to Genco et al., 40.7% of screened 
dental patients aged over 45 years had HbA1c ≥ 

https://pubmed.ncbi.nlm.nih.gov/?term=Debnath+P&cauthor_id=25853040
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5.7% and were referred to physicians, who 
diagnosed DM in 12.3% of them and prediabetes 
in 23.3%41. In our study, the increased glucose 
level in GCB was revealed in 31.5% (95% CI 
23.5-40.7%) dental patients aged 35-65 years 
with no diabetes history and among them 
hyperglycemia was confirmed by the physicians 
in 47.1% (95% CI 31.4-63.3%) cases.   

It is well-known that many diabetic 
patients had poor glycemic control65. We 
screened dental patients with diabetic history and 
found the increased glucose level of GCB in 
56.4% (95% 41.0-70.7%) of them. The referral to 
the physicians helped to confirm DM in all these 
patients. 

Dental patients’ compliance with the 
referrals to the physicians was significantly 
higher after GCB glucose screening in dental 
setting comparing to DM risk questioning alone. 
According to the numbers of the patients who 
were referred to their physicians, the GCB 
glucose screening significantly increased the rate 
of identifying DM patients compared with DM risk 
questioning alone: 67.9% (95% CI 54.8-78.6%) 
and 24.2% (95% CI 9.5-18.6%) respectively,  x2 = 
8.925, p = 0.0028.  

Therefore, the second model of DM 
screening during a routine periodontal 
examination is safe, convenient for patients and 
feasible for medical care quality improvement. 
The advantages of the second screening model 
can be emphasized as following: selection of the 
target patients’ group (patients with periodontal 
disease which is common for DM patients); 
prediabetes and diabetes risk assessment by 
questioning to identify the patients for the next 
step of screening; non-invasive glucose 
measuring in GCB to recognize the patients with 
undiagnosed hyperglycemia and motivate them 
for the referral to their physicians.  

 The obtained results correspond to the 
review of Sultan et al. who noticed that screening 
for general disease including DM is the obligation 
of dentists and it is in patients’ best interests.  
However, the screening may be cost-effective 
when carried out only for high-risk patients66. 
Meanwhile, Neidell et al. stated cost-
effectiveness of dysglycemia identification in 
dental patients during their routine visits of dental 
offices for initiating prediabetic treatment67.   
 
  

 

Conclusions 
 

In the limitation of the study we can 
conclude that both screening models are feasible 
for the identification of dental patients with high 
risk of DM development. Dental patients’ 
questioning can reveal a high risk for DM in 
about 30% of dental patients. However, among 
these patients the compliance with the referrals 
to their physicians was less than 50%. The 
second screening model offered questioning of 
the target group of periodontal patients followed 
by glucose measuring in GCB using a 
glucometer. This screening model increased the 
patients’ compliance with the referrals to the 
physicians and elevated the rate of revealing 
hyperglycemia in the screened patients. 
Moreover, the second screening model helps not 
only to identify hyperglycemia among dental 
patients with no diabetes history but also to 
control glycemia in DM patients. 
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