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INTRODUCTION

The prevalence of health problems associated with chronic 
metabolic diseases represents a challenge to the oral 
pathologist who frequently has the particular blend of clinical, 
histopathologic and basic research skills with which to 
investigate the effects of such diseases on the oral environment 

utilizing a variety of parameters.[1] Early diagnosis of systemic 
diseases like diabetes mellitus (DM) can be done by correlating 
the oral symptoms and clinical features of these diseases.[2]

DM is a highly prevalent worldwide, multisystemic disorder 
characterized by a relative or absolute insufficiency of 
insulin secretion and/or concomitant resistance to the 
metabolic action of insulin on target tissues.[3] Patients with 
poor glycemic control are being particularly prone to severe 
and/or recurrent bacterial or fungal infections.[4] Some of the 
early, non‑specific signs of uncontrolled diabetes include 
oral candidiasis and other opportunistic fungal infections.[2] 
Candidiasis is the most common mycosis of the mouth in 
both healthy and immunodeficient persons. It is a superficial 
opportunistic infection, essentially facilitated by local and 
systemic predisposing factors. One reason for commonality 
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ABSTRACT
Context: Diabetes mellitus can have profound effects upon the oral tissues 
especially in patients with poor glycemic control being prone to severe and/
or recurrent infections particularly candidiasis. The main aim was to study 
the association between Type 1 and Type 2 diabetes mellitus and candidal 
carriage. Materials and Methods: The study design comprised of previously 
diagnosed 30 patients each with type 1 diabetes mellitus (Group A) and type 2 
diabetes mellitus  (Group  B) and 30 age‑, sex‑  and dental status‑matched 
healthy non‑diabetic individuals as controls  (Group C). The saliva samples 
were collected and inoculated onto Sabouraud dextrose agar  (SDA) and 
chromogenic agar culture medium. Candidal colony forming units per ml (CFU/
ml) values were determined. Statistical Analysis: Data were analyzed by χ2 
test, Mann‑Whitney U‑test, Spearman’s rank correlation and Karl Pearson’s 
correlation coefficient. Results: Data analysis showed statistically significant 
higher positive candidal growth in Group A and Group B when compared to 
Group  C. The CFU/ml values were significantly higher in Groups A and B 
as compared with Group  C. Significant positive correlation of CFU/ml with 
fasting blood sugar level and HbA1c% in both Groups A and B was seen. Oral 
signs and symptoms observed in diabetics were dry mouth, burning sensation, 
fissuring and atrophic changes of tongue and erythematous areas, which 
positively correlated with candidal load. Conclusion: The glycemic control 
status of the diabetic patients may directly influence candidal colonization. 
The quantitative and biochemical characterization allows better insight into the 
study of association of diabetes mellitus and candida.
Key words: Candida carriage, Candidal colony forming units per ml, 
diabetes mellitus
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of this disease is probably because 40‑60% of healthy adults 
harbor commensal candida in the oral cavity, without any signs 
or symptoms of candidiasis.[5] A number of factors have been 
associated with oral carriage of yeasts in diabetic patients, 
such as the type and duration of the disease, the degree of 
glycemic control,[6] and denture wearing.[7]

The study focuses on the relationship between oral candida 
and diabetes and also to quantify the organisms and to 
identify oral disease factors, systemic disease factors, or 
both that promote fungal overgrowth and establish clinical 
infection (candidiasis). The role of an oral medicine physician 
is critical in making the early diagnosis, counseling the patient 
on the importance of diabetes control and referring the patient 
for further management thereby improving the outcome of 
patients with DM as oral candidiasis is common in those 
having undiagnosed or uncontrolled diabetes.[8] This study 
aims to study oral candidal species carriage, clinical infection 
with candida in patients with type 1 and type 2 DM and also to 
compare the oral candidal species carriage of both type 1 and 
type 2 DM patients with healthy control subjects.

MATERIALS AND METHODS

This case control study comprised of 30 patients each with 
previously diagnosed type  1 DM  (Group  A) and type  2 
DM  (Group  B) and 30 healthy non‑diabetic individuals 
matched for age, sex and dental status as controls (Group C). 
The exclusion criteria included patients receiving radiotherapy, 
those under long‑term local and systemic drug therapy, those 
receiving steroid therapy, those diagnosed with malignancy, 
HIV‑positive individuals, hypertensive patients and patients 
with systemic illness.

The saliva samples were collected using oral rinse technique[9] 
during early morning after the patients thoroughly rinsed 
the oral cavity using 5  ml of sterile phosphate‑buffered 
saline solution (0.1 M, pH 7.4) for 60 seconds. The sample 
was collected in a sterile screw‑capped universal container 
and stored at 4ºC in a refrigerator till transported to the 
microbiology laboratory for further analysis. Samples were 
centrifuged at 5,000 rpm for half an hour and re‑suspended 
in 5  ml of sterile normal saline. Five microliters of each 
sample using a sterile platinum loop were inoculated onto 
Sabouraud dextrose agar  (SDA) and chromogenic agar 
culture medium (HiCrome Candida Differential HiVeg™ agar 
base, modified, HiMedia Labs, India) and were incubated at 
37ºC for a period of 48-72 hours. The presence of candida 
was confirmed by colony characteristics on SDA and Gram 
staining and periodic acid Schiff’s (PAS) staining in addition 
to pigmentation characteristics on chromogenic agar. The 
colonies formed were counted using a magnifying glass and 
Gallenkamp colony counter. Candidal colony forming units 
per ml (CFU/ml) values were determined using the following 
formula, Total CFU/ml  =  Number of colonies  ×  dilution 
factor/volume of per sample collected.

The entire procedure was explained to all the participants and 
informed consent was obtained from them. A thorough clinical 
and oral examination was performed, details of which along 
with the biochemical values obtained from patient records, 
demographic information, assessment of dry mouth[10,11] and 
diabetic history were recorded on a proforma.

Ethics

The study was approved by the ethical committee of the 
institution and is in accordance with the ethical standards of the 
responsible committee on human experimentation (institutional 
or regional) and with the Helsinki Declaration of 1975 that 
was revised in 2000.

Statistical analysis

Data were analyzed by χ2 test, Mann‑Whitney U‑test, 
Spearman’s rank correlation and Karl Pearson’s correlation 
coefficient presented through tables and diagrams. All these 
tests were performed by using SPSS 11.0 version computer 
software for Windows. Statistical significance was considered 
at P < 0.05 and highly significant at P < 0.001.

RESULTS

Of the 30 subjects in each group, positive growth of candidal 
colonies on SDA and chromogenic agar culture media was 
demonstrated in 30% (n = 9) of Group A, 33% (n = 10) of 
Group B and 7% (n = 2) of Group C. Group A and Group B 
showed statistically significant candidal growth when 
compared to Group C (P < 0.05) [Table 1].

The mean candidal CFU/ml in all positive subjects in Group A, 
Group  B and Group  C were 3022.22  ±  3323.31  (SD), 
29540.00  ±  35880  (SD) and 6.00  ±  2.83  (SD), 
respectively [Table 2]. The CFU/ml values of Groups A and B 
as compared with Group C were statistically significant with 
P values 0.0339 and 0.0317, respectively.

The mean HbA1c% and fasting blood sugar (FBS) levels in 
Group A were 8.5% and 129.51 mg/100 ml, whereas in Group B 
it was 9.15% and 123.5  mg/100  ml, respectively. CFU/ml 
positively correlated with FBS level and HbA1c% (r = 0.5709 
and r  =  0.5955, respectively) in Group  A and Group  B 
combined and was statistically significant. But negative 
correlation was seen with that of duration of the disease in 
years (r = −0.0580) [Table 3].

Oral signs and symptoms in diabetes like erythematous areas 
in oral cavity, fissured tongue, atrophic changes in tongue and 
burning sensation were seen to be higher in Group B patients 
when compared to Group A, except for 83% of Group A 
patients presented with complications of dry mouth when 
compared to 67% in Group B [Table 4].
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DISCUSSION

The presence of Candida albicans in the oral cavity is not 
indicative of disease. In many individuals, the presence of 
C. albicans in the oral cavity without any clinical symptoms 
suggests that it is a minor component of their oral flora.[12] 
Microorganisms are continually being removed from the 
oral cavity by host clearance mechanisms and so, in order 
to survive and inhabit this ecosystem, C. albicans cells have 
to adhere and replicate. The oral cavity presents a plethora 
of ligands and many niches to which C.  albicans adheres 
and colonizes. In addition, saliva molecules as well as basic 
proline‑rich proteins, promote C.  albicans adherence by 
adsorbing to oral surfaces.[13]

Major local and systemic factors that predispose humans 
to candidiasis are infections; DM and other endocrine 
dysfunctions; immunocompromised state  (HIV infection); 
leukemias; lymphomas; iron, folic acid and vitamin 
deficiencies; denture wearing; administration of hormonal 
contraceptives, xerostomic drugs, antibiotics, corticosteroids 
and other immunosuppressive agents; and radiation 
therapy.[14,15]

Superficial, systemic infections and oral candidiasis is thought 
to be more prevalent among individuals with uncontrolled 
DM. This patient group also presents with complicated course 
of infection.[5] A number of factors have been associated with 
oral carriage of yeasts in diabetic patients, such as the type and 
duration of the disease and the degree of glycemic control.[6] 
Other factors, such as denture wearing, may also contribute 
to candidal colonization in diabetic patients.[7,16]

The overall 31% candida carriage in diabetic patients (Groups A 
and B) in our study is in accordance with the studies done by 
Lamey et  al.[17] Few other studies showed similar findings 
as well.[18,19] This observation supports the role of DM, a 
metabolic disorder as a precipitating factor for increased oral 
mucosal colonization of candida.

Furthermore, the finding of a 7% prevalence of candida species 
in the oral cavity of non‑diabetic individuals is within the range 
of 3% to 47% as reported in the healthy adult population 
previously shown by Samaranayake et al.[20] thus demonstrating 
candida as commensal organism of the oral microflora.[12]

In the present investigation, the application of the oral 
rinse technique, which allows quantification of candidal 

Table 1: Distribution of study samples according to 
groups and candidal growth
Groups Positive growth % Negative growth % Total
A 9 30.00 21 70.00 30
B 10 33.33 20 66.67 30
C 2 6.67 28 93.33 30
Total 21 23.33 69 76.67 90
χ2=7.0810, df=2, P=0.0290*
*Significant 5% level of significance (P<0.05)

Table 2: Comparison of study groups with respect to 
CFU/ml by Mann‑Whitney U‑test
Group Mean SD Z‑value P value
A 3022.22 3323.31 −1.7146 0.0864
B 29540.00 35880.92
A 3022.22 3323.32 −2.1213 0.0339*
C 6.00 2.83
B 29540.00 35880.92 −2.1483 0.0317*
C 6.00 2.83
*Significant 5% level of significance (P<0.05), SD: Standard deviation, 
CFU/ml: Candidal colony forming units per ml

Table 3: Correlation coefficient between duration, FBS 
and HbA1C% with CFU/ml by Karl Pearson’s correlation 
technique
Group Variables CFU/ml
Total (Group A+Group B) Duration r=−0.0580

FBS r=0.5709*
HbA1c% r=0.5955*

Group A Duration r=−0.2316
FBS r=0.3894
HbA1c% r=0.2569

Group B Duration r=0.5038
FBS r=0.7869
HbA1c% r=0.5038

*Significant 5% level of significance (P<0.05)

Table 4: Comparison of groups A and B with respect to prevalence of different oral manifestations
Type Erythema % Fissured tongue % Atrophic tongue % Burning sensation % Dry mouth %
Group A 11 36.67 14 46.67 7 23.33 12 40.00 25 83.33
Group B 14 46.67 16 53.33 8 26.67 18 60.00 20 66.67
Total 25 41.67 30 50.00 15 25.00 30 50.00 45 75.00

Pseudomembranous candidiasis was observed in 
5%  (n  =  3)  [Figure  1] and angular cheilitis was seen in 
3.33% (n = 2) of the total diabetic study population positively 
correlated with candidal load as determined by CFU/ml of oral 
rinse and mean HbA1c% in both groups.

A significant positive correlation was observed between 
CFU/ml and various oral manifestations like presence of 
erythematous areas (P = 0.3450), burning sensation (P = 0.0862) 
and dry mouth (P = 0.0862) [Table 5].
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carriage has shown that diabetic patients (Groups A and B), 
irrespective of the types, carry a greater number of yeasts, as 
revealed by a significantly larger number of colony forming 
units on culture. The CFU/ml values of Groups A and B were 
significantly greater when compared with Group C and this 
was in accordance with a study done by Epstein, Pearsall 
and   Truelove,[21] which suggested that CFU estimation of 
candida may be a useful adjunct in the analysis of candidal 
carriage and candidiasis.

A negative correlation of duration of the disease in years with 
the CFU/ml in both groups of diabetics can also be attributed 
to the better degree of oral hygiene because of improved 
awareness of the disease.

In the present study, poorly controlled diabetic patients had 
mean HbA1c >6.5% when compared to non‑diabetic subjects. 
The estimation of glycosylated hemoglobin provides an 
accurate and objective measure of glycemic control over 
past weeks to months  (3  months). Highly glycosylated 
hemoglobin concentration is considered to be an important 
factor that affects the rate of candidal carriage and subsequent 
developing of candidiasis in diabetic patients.[6,22] A recent 
study elucidated that glycemic control did not play a role in 
oral candidal carriage in prediabetes, which was contradictory 
to our findings.[23] Thus in our study, the spectrum of oral 

manifestations and their symptomatology may partially be 
dependent on candidal density (CFU/ml) and poor glycemic 
control reflected by HbA1c%.

It was interesting to note in our study that patients with 
positive candidal growth had higher glycemic index when 
compared with that of controls which implies that, the 
glycemic control over a prolonged period influences the 
disease status of candida and not the mere fasting and 
postprandial blood glucose levels. A  significant positive 
correlation of CFU/ml with FBS level and HbA1c% was 
seen in both Groups A and B. Some previous studies have 
found no such relationship.[17] Although the increased 
candidal density has been reported to be associated with 
increased concentrations of salivary glucose, the correlation 
between blood glucose and salivary glucose concentration 
is partially established.[24] The essential first step in 
candidal colonization and infection is adhesion of yeast to 
epithelial cell surfaces. During hyperglycemic episodes, 
chemically reversible glycosylation products are formed 
with salivary glucose and proteins in tissues. It is possible 
that accumulation of such glycosylation products on buccal 
epithelial cells may increase the number of available 
receptors for candida.[5,25]

It is a proven fact that DM disease process affects the salivary 
gland secretion quantitatively as well as qualitatively.[10,26 ] 
We consider the similar mechanisms might have operated in 
75% of the Group A patients making them to experience the 
feeling of the dryness of the mouth. Ogunbodede et  al. in 
their study have reported complaints of dry mouth in 30.8% 
of diabetics.[18] Saliva possesses secretory immunoglobulin 
A (sIgA) and free secretory component, which inhibit candida 
cell adhesion to the epithelial cells. Therefore, it is likely that 
a decrease in salivary flow rate consequent to diabetes may 
further enhance candidal colonization.

Among the diabetic patients, 40% had complaints of dry 
mouth and 60% had burning sensation, which showed positive 
candidal growth hinting at the corroborated role of candida in 
this symptom of burning mouth sensation. This is in agreement 
with Vitkov et al. who demonstrated that the burning mouth 
sensation (stomatopyrosis) in diabetic patients with candidal 
colonization occurs via stimulation of capsaicin  (vanilloid) 
receptor by candida metabolites. Further, they also suggested 
that candida‑induced stomatopyrosis should be regarded as a 
single symptom in type 2 DM.[27,28]

In accordance to previous studies, the manifestations of 
erythematous areas, fissuring and atrophic changes [Figure 2] 
of the tongue are found to be more prevalent in DM.[26,29] The 
frequency and symptomatology of these lesions depend on 
the duration, the glycemic control and the local factors in an 
individual. Any alteration in these confounding factors would 
lead to increased colonization of candida causing varied 
clinical presentation of the aforementioned manifestations.[26]

Figure 1: Clinical image shows acute pseudomembranous candidiasis 
in a diabetic patient

Table 5: Correlation coefficient between various oral 
symptoms with CFU/ml by Spearman’s rank correlation
Variables CFU/ml in 

Group A
CFU/ml in 
Group B

Total 
(1+2)

Erythema with CFU/ml P=0.4125 P=0.8001* P=0.3450
Fissured tongue with CFU/ml P=0.5500 P=0.4572 P=0.2905
Atrophic tongue with CFU/ml P=0.1304 P=0.1782 P=0.0898
Burning sensation with CFU/ml P=0.1375 P=0.5674** P=0.0862
Dry mouth with CFU/ml P=0.1375 P=0.5674** P=0.0862
*Significant 5% level of significance (P<0.05), ** Significant 10% level of 
significance (P<0.10), CFU/ml: Candidal colony forming units per ml
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CONCLUSION

Both type 1 and 2 DM patients are more predisposed to candidal 
carriage density. The glycemic control status i.e. HbA1c% of 
these individuals may directly influence candidal colonization 
and various oral manifestations and hence their symptomatology. 
The assessment of long‑term glycemic status of diabetics is 
more reliable than estimating the fasting and postprandial 
blood glucose levels for establishing the disease status in 
these patients having predisposing factors for development 
of candidal infection. The quantitative and biochemical 
characterization allow better insight in studying the association 
of DM and candida. The diagnosis and management of increased 
candidal colonization and clinical candidiasis may be achieved 
considering both local and systemic factors. Underlying DM 
may be identified by the presence of oral candidiasis, which 
serves as a clinical marker. Further studies involving both 
candidal characteristics (culture and biochemical) and salivary 
profile of patients with DM may aid in better understanding of 
the association of this group of mycotic organisms and DM.

ACKNOWLEDGEMENT

We sincerely thank all the staff of Department of Oral Pathology, 
PMNM Dental College, Bagalkot, Prof. Dr.  Kishore Bhat, Head 
of Department of Microbiology, Maratha Mandal Dental College, 
Belgaum and Dr. Babu Rajendra B. Naik, Bagalkot for their efforts, 
support and contribution towards this research work.

REFERENCES

1.	 Murrah VA. Diabetes mellitus and associated oral manifestations: 
A review. J Oral Pathol 1985;14:271‑81.

2.	 Sykes LM, Sukha A. Potential risk of serious oral infections 
in the diabetic patient: A  clinical report. J  Prosthet Dent 
2001;86:569‑73.

3.	 Garber  A. Diabetes mellitus. In: Stein  JH, editor. Internal 
Medicine. St Louis: Mosby; 1998. 5th Ed, Vol 1, p. 1850‑4.

4.	 Manfredi  M, McCullough  MJ, Vescovi  P, Al‑Kaarawi  ZM, 

Porter SR. Update on diabetes mellitus and related oral diseases. 
Oral Dis 2004;10:187‑200.

5.	 Soysa NS, Samaranayake LP, Ellepola AN. Diabetes mellitus 
as a contributory factor in oral candidosis. Diabet Med 
2006;23:455‑9.

6.	 Hill LV, Tan MH, Pereira LH, Embil  JA. Association of oral 
candidiasis with diabetic control. J Clin Pathol 1989;42:502‑5.

7.	 Dorocka‑Bobkowska  B, Budtz‑Jorgensen  E, Wloch  S. 
Non‑insulin‑dependent diabetes mellitus as a risk factor for 
denture stomatitis. J Oral Pathol Med 1996;25:411‑5.

8.	 Skamagas M, Breen TL, LeRoith D. Update on diabetes mellitus: 
Prevention, treatment and association with oral diseases. Oral 
Dis 2008;14:105‑14.

9.	 Williams DW, Lewis MA. Isolation and identification of candida 
from the oral cavity. Oral Dis 2000;6:3‑11.

10.	 Pai S, Ghezzi EM, Ship JA. Development of a visual analogue 
scale questionnaire for subjective assessment of salivary 
dysfunction. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2001;91:311‑6.

11.	 Moore PA, Guggenheimer J, Etzel KR, Weyant RJ, Orchard T. 
Type  1 diabetes mellitus, xerostomia and salivary flow 
rates. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2001;92:281‑91.

12.	 Cannon RD, Chaffin WL. Oral colonization by candida albicans. 
Crit Rev Oral Biol Med 1999;10:359‑83.

13.	 Senet JM. Candida adherence phenomena, from commensalism 
to pathogenecity. Int Microbiol 1998;1:117‑22.

14.	 Scully  C, El‑Kabir  M, Samaranayake  LP. Candida and oral 
candidosis: A review. Crit Rev Oral Biol Med 1994;5:125‑57.

15.	 Lynch DP. Oral candidiasis: History, classification and clinical 
presentation. Oral Surg Oral Med Oral Pathol 1994;78:189‑93.

16.	 Lofti‑Kamran  MH, Jafari  AA, Falah‑Tafti  A, Tavakoli  E, 
Falahzadeh MH. Candida colonization on the denture of diabetic 
and non‑diabetic patients. Dent Res J 2009;6:23‑7.

17.	 Lamey  PJ, Darwazah  A, Fisher  BM, Samaranayake  LP, 
MacFarlane TW, Frier BM. Secretor status, candidal carriage 
and candidal infection in patients with diabetes mellitus. J Oral 
Pathol 1988;17:354‑7.

18.	 Ogunbodede  EO, Fatusi  OA, Akintomide  A, Ajayi  A. Oral 
health status in a population of Nigerian diabetics. J Contemp 
Dent Pract 2005;4:75‑84.

19.	 Guggenheimer  J, Moore  PA, Rossie  K, Myers  D, 
Mongelluzzo MB, Block HM, et al. Insulin‑dependent diabetes 
mellitus and oral soft tissue pathologies. II. Prevalence and 
characteristics of Candida and candidal lesions. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2000;89:570‑6.

20.	 Samaranayake LP, MacFarlane TW, Lamey PJ, Ferguson MM. 
A  comparison of oral rinse and imprint sampling techniques 
for the detection of yeast, coliform and Staphylococcus aureus 
carriage in the oral cavity. J Oral Pathol 1986;15:386‑8.

21.	 Epstein JB, Pearsall NN, Truelove EL. Quantitative relationships 
between Candida albicans in saliva and the clinical status of 
human subjects. J Clin Microbiol. 1980;12:475-476.

22.	 Fisher  BM, Lamey  PJ, Samaranayake  LP, MacFarlane  TW, 
Frier  BM. Carriage of Candida species in the oral cavity in 
diabetic patients: Relationship to glycemic control. J Oral Pathol 
1987;16:282‑4.

23.	 Javed  F, Ahmed  HB, Mehmood A, Saeed A, Al‑Hezaimi  K, 
Samaranayake  LP. Association between glycemic status and 
oral candida carriage in patients with prediabetes. Oral Surg 
Oral Med Oral Pathol Oral Radiol 2014;117:53‑8.

24.	 Darwazeh AM, MacFarlane TW, Mac Cuish AC, Lamey  PJ. 

Figure 2: Clinical image shows atrophic changes on the tongue of a 
diabetic patient



Oral candidal species carriage in patients with Diabetes mellitus� Shenoy, et al. S65

Journal of Oral and Maxillofacial Pathology: Vol. 18 Supplement 1 September 2014

Mixed salivary glucose levels and candidal carriage in patients 
with diabetes mellitus. J Oral Pathol Med 1991;20:280‑3.

25.	 In: Kumar V, Abbas AK, Fausto N, Mitchell RN, editors. Robins 
Basic Pathology. Vol. 1,8th ed. Philadelphia: Saunders‑Elsevier; 
2007. p. 775‑99.

26.	 In: Greenberg  MS, Glick  M, Ship  JA, editors. Burket’s Oral 
Medicine. Vol. 1, 11th ed. Hamilton: BC Decker Inc; 2008; p. 517.

27.	 Vitkov L, Weitgasser R, Hannig M, Fuchs K, Krautgartner WD. 
Candida‑induced stomatopyrosis and its relation to diabetes 
mellitus. J Oral Pathol Med 2003;32:46‑50.

28.	 Shimizu C, Kuriyama T, Williams DW, Karasawa T, Inoue K, 

Nakagawa  K, et  al. Association of oral yeast carriage with 
specific host factors and altered mouth sensation. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2008;105:445‑51.

29.	 Terai H, Shimahara M. Atrophic tongue associated with Candida. 
J Oral Pathol Med 2005;34:397‑400.

How to cite this article: Shenoy MP, Puranik RS, Vanaki SS, Puranik SR, 
Shetty P, Shenoy R. A comparative study of oral candidal species carriage 
in patients with type1 and type2 diabetes mellitus. J Oral Maxillofac 
Pathol 2014;18:60-5.

Source of Support: Nil. Conflict of Interest: None declared.

Author Help: Reference checking facility

The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of references. The tool checks 
the references with PubMed as per a predefined style. Authors are encouraged to use this facility, before submitting articles to the journal.

•	 The style as well as bibliographic elements should be 100% accurate, to help get the references verified from the system. Even a 
single spelling error or addition of issue number/month of publication will lead to an error when verifying the reference. 

•	 Example of a correct style
	 Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine needle aspiration biopsy. 

Otolaryngol Head Neck Surg 2002;127:294-8. 
•	 Only the references from journals indexed in PubMed will be checked. 
•	 Enter each reference in new line, without a serial number.
•	 Add up to a maximum of 15 references at a time.
•	 If the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and a link to the correct 

article in PubMed will be given.
•	 If any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown as INCORRECT and link to 

possible articles in PubMed will be given. 




