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Introduction

iabetes mellitus is

Abstract

Objective: Diabetes Mellitus is one of the most common
metabolic disorders which have several oral complications such as
hypofunction of salivary glands. The aim of present study was to
compare the unstimulated whole saliva (UWS) flow rate in diabetic
type II patients and healthy peoples who admitted in Yazd Diabetic
center.

Materials and Methods: In this analytic-observational study,
78 patients with diabetic type II and 74 healthy people were
selected. At first the xerostomia was checked and then the UWS
flow rate was measured by spitting method. Data were analyzed by
ANOVA, Chi-square and Multiple way variance tests using SPSS
software version 11.

Results: the participants were between 30-69 years old including
103 female (diabetic (53), healthy (50)) and 49 male (diabetic (25),
healthy (24)) were selected. The mean of UWS flow rate in diabetic
patients was (0.07+£0.03 ml/min) which was statistically less than
healthy people (0.13+0.036 ml/min) (P< 0.002).The mean of UWS
flow rate in relation to age was significantly different and adverse
relationship between UWS flow rate and FBS was found in diabetic
type 2 patients (P<0.000, r=-0.389). Also diabetic patients complain
about xerstomia more than healthy people significantly (83% versus
28.4%, P< 0.001).

Conclusion: The complaint of xerstomia and decrease of UWS
flow rate was more common in diabetic patients than healthy
people; also good FBS control can prevent xerostomia.

Keywords: Xerostomia, Unstimulated whole saliva, Diabetes
mellitus Type 2.

common healing of lesions, increase risk of caries,

metabolic disorder which it’s micro periodontal disease and etc (1).
and macro vascular changes cause Polyuria, medication, vascular changes and

different complications like: xerostomia, autonomic neuropathy can cause decrease of
bacterial, viral and fungal infections, poor saliva secretion in diabetics (2-3). Dysphagia,
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dysfunction in chewing and conversation,
cervical caries, candidiasis and denture
intolerance are complication of low saliva
secretion which can affect patient’s quality of
life. Various studies have reported low saliva
secretion in 40 to 62% of diabetic type 2
patients (4-8).

Khovidhunkit SO et al. investigate the
prevalence of xerostomia and hyposalivation
in patients with type 2 diabetes mellitus. Their
results represented that xerostomia and
hyposalivation were more prevalent in diabetic
patients and associated with higher numbers of
oral pathogens in the saliva (5).

In another study, Chévez EM et al. conducted
a study about the effect of salivary flow in
older type 2 diabetes adults and comparing
flow rates in patients suffering from
xerostomia. They concluded that older adults
with poor control of diabetes may have
impaired salivary flow in comparison with
patients with better controlled diabetes (9).

In contrast with mentioned studies, Sousa MG
et al. surveyed prevalence of oral soft tissue
changes in type 2 diabetes mellitus patients
and they claimed that changes are not related
to diabetes (6).

Considering the prevalence of diabetic around
world, especially in Yazd province (10), the
aim of this study was to compare unstimulated
whole saliva flow rate and xerstomia in
healthy individuals and patients with diabetic
type?2.

Materials and Method

In this analytical-observation study, 152
people were included and divided in two
groups of diabetics (78 paitents-53 women and
25 men) and healthy people (74 individuals-50
women and 24 men) based on convenient
sampling. The groups were almost in equal
situation (two groups were matched according
to sex and age). Diabetic patients had diabetes
type 2 at least in the previous 6 months
without any other systemic diseases. The
exclusion criteria were: having any systematic
disorders (except type 2 diabetes), smoking,
allergy, radiation therapy and any medication

in the last 6 months (except hypoglycemic
medication).

Basic information like: age, gender, the result
of previous fasting glucose and duration of
diabetes and xerostomia compliant.

Then the volumes of unstimulated whole
salivary (UWS) (ml/min) were collected based
on published procedure (10) and spiting
method in 5 minutes. The saliva sampling was
collected during 7:30-9 AM in the sterilized
scaled tubes.

Finally the groups were compared based on
age, gender and the mean UWS based on
fasting glucose level by using SPSS software
version 11 and statistical analysis of t-Test,
Multiple way variance tests and Chi-square.
The t- test was done to compare the mean
UWS based on diabetic or healthy groups and
gender, Chi-square test was used for analyzing
the distribution of xerostomia complaints
between groups and analysis of variance was
objected for comparing the mean UWS based
on age.

The study was approved by the local ethics
committee and conducted in accordance with
the rules of Shahid Sadoughi Yazd University
of Medical Sciences. An informed consent was
signed by patients, and the study has been
ethically approved by Shahid Sadoughi Yazd
dental.

Results

The result of study showed significant
differences in the mean UWS between groups
(P<0.001). The mean UWS  were
0.0709ml/min  in  diabetic group and
0.13ml/min in healthy group.

The mean UWS based on gender did not show
any significant differences (P>0.05) in
contrast with UWS based on age (P<0.001)
(tablel). Also the mean UWS based on fasting
glucose revealed significant difference
between two groups (P<0.001) (table2).

About 83% of diabetics (57 patients) and
28.4% of healthy people (21 individuals)
complained about xerostomia which is
significant difference statistically (P<0.002).
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Tablel. The unstimulated whole saliva (ml/min) mean based on fasting blood sugar (FBS)

FBS level Number Mean +SD*
200FBS< 25 0.09 £0.034
200>FBS 53 0.06+0.032

(P-value <0.001 via chi-square)
*; standard deviation

Table2. The unstimulated whole saliva (ml/min) mean based on age distributions

e Healthy people Diabetic patients

Number Mean +SD* Number Mean +SD*
30-44 24 0.15+0.03 19 0.08+0.03
45-54 25 0.14+0.03 29 0.07+0.03
55-69 25 0.12+0.03 30 0.06+0.04

(P-value<0.001 via T-test)
*: Standard Deviation

Based on Pearson correlation coefficient, the
value of UWS had inverse correlation with fast
blood glucose (FBS) (P<0.001; r=-0.386)

Discussion

Salivary  function is critical for the
maintenance of oral and systemic health. It is
important for digestion, mastication, taste,
speech and protection of oral hard and soft
tissue (11). In diabetic patients these functions
may be lost, because of the probable decreased
saliva secretion.

The sample size of current study was similar
to many other ones (1,9,12-17) and lower than
some other studies (18-20).

The age and gender distribution of our study
was not different like previous studies(17,21)
and with omitting interventional factors,
making parallel situation was possible for both
group which is a superiority for present
study(14-15,18-19,21,22).

The saliva samples collected based on spitting
method which is a convenient, reliable and
repeatable method for quantitative evaluation
of saliva secretion (15,17,19,21-27).

The mean of UWS in diabetic patients
(0.07ml/min) were significantly lower than
healthy individuals(0.13ml/min) which is
according with results of some studies
(4,5,9,15,16,19,20,22,27,28).

Sreebny LM et al. concluded that the salivary
flow rates of diabetic patients was consistently
lower than non diabetic persons .The mean
resting and whole saliva flow rate was under
normal level in 43% of diabetic subjects who
complain from xerostomia (29).

In Lin CC et al. study a remarkable decrease in
secretion and absorption of TC99 of salivary
glands in diabetic patients who suffered from
xerostomia was observed in comparison with
NIDDM group without xerostomia. This result
is a confirmation of xerostomia involvement in
diabetic patients (13).

In Tenovu et al. study stimulated saliva from
parotid gland was observed but in present
study UWS was evaluated which is more
efficient and repeatable method (17). So,
differences between types of measured saliva
(stimulated saliva of parotid versus UWS)
result are inconsistent.

Despite previous studies (7,9) the correlation
between xerostomia and age was evaluated in
present study and significant differences was
found between age groups in UWS volume
(table 2). Also, increased salivary gland
damages secondary to diabetes complications
such as vascular changes and autonomic
neuropathy 1is very important. Significant
decrease in UWS due to increase of age might
be related to changes which are happened in
aged salivary glands.

In the present study like Borrel LN’s study no
significant differences were found based on
gender.

Chavez EM et al. in 2001 & 2000 (9,13)
observed significant decrease of UWS in
diabetic patients with FBS>200mg/dl in
comparison with diabetic patients with
FBS<200mg/dl. This fact is due to more
metabolically changes of salivary glands,
autonomic neuropathy and dehydrations of

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 6, NUMBER 2, SUMMER 2014


https://ijdo.ssu.ac.ir/article-1-192-en.html

[ Downloaded from ijdo.ssu.ac.ir on 2026-06-28 |

Whole saliva flow rate in diabetic patients

diabetic patients with poor blood sugar
control. Present study confirmed it too (30).
Blood sugar control can  improved
microangiopathy but not macroangiopathy
Jow levels of UWS in individual with
FBS>200mg/dl indicate persistent diabetes
complication effects on salivary glands with
increased salivary gland dysfunctions due to
aging (table 2).

Also Moor PA (19), Sreebny LM and
colleagues in 2001 (21) stated existence of

correlations  between  xerostomia  and
controlling blood sugar.
Xerostomia complaints (a common

manifestation of DM) might be due to three
reasons: oral sensory dysfunctions,
dehydration, decreased saliva and salivary
composition changes. (31)

The present study like some previous ones
(21) confirms significant inverse Correlation
between UWS and FBS in diabetic patients.

In this study, diabetic patients complained
about xerostomia more significantly than

References

1. Ogunbodede EO, Fatusi OA, Akintomide A,
Kolawole K, Ajayi A. Oral health status in a
population of Nigerian diabetics. J Contemp Dent
Pract. 2005;6(4):75-84.

2.  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(5):570-6.

3. Vemillo AT. Dental considerations for the
treatment of patients with diabetes mellitus. J Am
Dent Assoc. 2003;134 Spec No:24-33.

4. Borges BC, Fulco GM, Souza AJ, de Lima KC.
Xerostomia and hyposalivation: a preliminary
report of their prevalence and associated factors in
Brazilian elderly diabetic patients. Oral Health Prev
Dent. 2010;8(2):153-8.

5. Khovidhunkit SO, Suwantuntula T, Thaweboon S,
Mitrirattanakul S, Chomkhakhai U, Khovidhunkit
W. Xerostomia, hyposalivation, and oral microbiota
in type 2 diabetic patients: a preliminary study. J
Med Assoc Thai. 2009;92(9):1220-8.

6. Sousa MG, Costa Ade L, Roncalli AG. Clinical
study of the oral manifestations and related factors
in type 2 diabetics patients. Braz J
Otorhinolaryngol. 2011;77(2):145-52.

healthy individuals which can be explained by
significant difference of UWS between both
groups. This result is in accordance with many
other studies (4,5,9,12,14,18,19,21,24,28,32)
too.

Conclusion

It can be concluded that informing diabetic
patients  for  preventing hyperglycemia
complications in oral cavity is necessary,
because the amount of SWU in DM type 2
patients were significantly lower and
xerostomia complaints were more than healthy
people.

Acknowledgement

We want to express our gratitude to Shahid
Safoughi Yazd University of Medical
Sciences, Dr. Ahmadie for statistical analysis,
Mrs. Roqayeh Hakimian and Mrs. Soghra
Dehghani for their special help in the
procedure of observations.

7. Slezék R, Berglovda I, Krejsek J. Xerostomia,
hyposialia, siccasyndrome--quantitative
disturbances of the salivary flow rate. Vnitr Lek.
2011Apr;57(4):339-46.

8. Montaldo L, Montaldo P, Papa A, Caramico N,
Toro G. Effects of salivasubstitutes on oral status in
patients with Type 2 diabetes. Diabet Med.
2010;27(11):1280-3.

9. Chavez EM, Borrell LN, Taylor GW, Ship JA. A
longitudinal analysis of salivaryflow in control
subjects and older adults with type 2 diabetes. Oral
Surg OralMed Oral Pathol Oral Radiol Endod.
2001;91(2):166-73.

10. Afkhami-Ardekani M, Zahmatkesh M. prevalence
of type 2 diabetes complications and their
contributing factors in yazd province. Iranian
Journal of Diabetes and Obesity.2009;1(1):36-43

11. de Almedia PDV, Gregio AMT, Machado MAN,
de Lima AAS, Azevedo LR. Saliva composition
and functions: A comprehension review. J contemp
Dent Pract. 2008;3(9):072-80.

12. Sandberg GE, Sundberg HE, Fjellstrom CA,
Wikblad KF. Type 2 diabetes and oral health: a
comparison between diabetic and non-diabetic
subjects. Diabetes ResClin Pract. 2000;50(1):27-34.

13. Chavez EM, Taylor GW, Borrell LN, Ship JA.
Salivary function and glycemiccontrol in older

“ IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 6, NUMBER 2, SUMMER 2014


https://ijdo.ssu.ac.ir/article-1-192-en.html

[ Downloaded from ijdo.ssu.ac.ir on 2026-06-28 |

H. Ahadian et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

persons with diabetes. Oral Surg Oral Med Oral
Pathol OralRadiol Endod. 2000;89(3):305-11.
Quirino MR, Birman EG, Paula CR. Oral
manifestations of diabetes mellitus in controlled
and uncontrolled patients. Braz Dent .
1995;6(2):131-6.

Tenovuo J, Lehtonen OP, Viikari J, Larjava H,
Vilja P, Tuohimaa P. Immunoglobulins and innate
antimicrobial factors in whole saliva of patients
withinsulin-dependent diabetes mellitus. J Dent
Res. 1986;65(1):62-6.

Dodds MW, Yeh CK, Johnson DA. Salivary
alterations in type 2(non-insulin-dependent)
diabetes mellitus and hypertension. Community
Dent OralEpidemiol. 2000;28(5):373-81.

Bernardi MJ, Reis A, Loguercio AD, Kehrig R,
Leite MF, Nicolau J. Study of the buffering
capacity, pH and salivary flow rate in type 2 well-
controlled and poorly controlled diabetic patients.
Oral Health Prev Dent. 2007;5(1):73-8.

Hiltunen LA, Keindnen-Kiukaanniemi SM. Does
hyperglycaemia cause symptoms inelderly people?
Cent Eur J Public Health. 2004;12(2):78-83.

Moore PA, Guggenheimer J, Etzel KR, Weyant RJ,
Orchard T. Type 1 diabetesmellitus, xerostomia,
and salivary flow rates. Oral Surg Oral Med Oral
PatholOral Radiol Endod. 2001;92(3):281-91.
Yurdukoru B, Terzioglu H, Yilmaz T. Assessment
of whole saliva flow rate in denture wearing
patients. J Oral Rehabil. 2001;28(1):109-12.

Lin CC, Sun SS, Kao A, Lee CC. Impaired salivary
function in patients withnoninsulin-dependent
diabetes mellitus with xerostomia. J Diabetes
Complications.2002;16(2):176-9.

Mirton K, Boros I, Fejérdy P, Madléna M.
Evaluation of unstimulated flow rates of whole and
palatal saliva in healthy patients wearing complete
dentures and in patients with Sjogren's syndrome. J
Prosthet Dent. 2004;91(6):577-81.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Greenberg MS, Glike M, Ship JA. Burkets oral
medicine. 1Ind ed. Hamilton BC Decker
Inc;2008:509-21.

Sung JM, Kuo SC, Guo HR, Chuang SF, Lee SY,
Huang JJ. The role of oral drynessin interdialytic
weight gain by diabetic and non-diabetic
haemodialysis patients. Nephrol Dial Transplant.
2006;21(9):2521-8.

Vasconcelos AC, Soares MS, Almeida PC, Soares
TC. Comparative study of the concentration of
salivary and blood glucose in type 2 diabetic
patients. J Oral Sci. 2010;52(2):293-8.

Busato IM, Ignicio SA, Brancher JA, Grégio AM,
Machado MA, Azevedo-Alanis LR. Impact of
xerostomia on the quality of life of adolescents with
type 1 diabetes mellitus. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2009;108(3):376-82.
Bulpitt CJ, Palmer AJ, Battersby C, Fletcher AE.
Association of symptoms of type 2 diabetic patients
with severity of disease, obesity, and blood
pressure.Diabetes Care. 1998;21(1):111-5.

Carda C, Mosquera-Lloreda N, Salom L, Gomez de
Ferraris ME, Peydré A. Structural and functional
salivary disorders in type 2 diabetic patients. Med
Oral Patol Oral Cir Bucal. 2006 1;11(4):309-14.
Sreenby LM, Yu A, Green A, Valdini A. Drug
induced xerostomia in elderly individuals :An
institutional Study.Contemp Clin Dent.2012;173-5.
Collin HL, Niskanen L, Uusitupa M, Toyry J,
Collin P, Koivisto AM, et al. Oral symptoms and
signs in elderly patients with type 2 diabetes
mellitus. A focus on diabetic neuropathy. Oral Surg
Oral Med Oral Pathol OralRadiol Endod.
2000;90(3):299-305.

Renata S,Late,Nicole M.Mar Low and Jyotica K.
Fernandes. Oral Health and Type 2 Diabetes .Am J
med sci. Apr 2013:345(4):271-3.

Sreebny LM, Yu A, Green A, Valdini A.
Xerostomia in diabetes mellitus.Diabetes Care.
1992;15(7):900-4.

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 6, NUMBER 2, SUMMER 2014


https://ijdo.ssu.ac.ir/article-1-192-en.html
http://www.tcpdf.org

