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Risk factors for periodontal diseases
among Yemeni type II diabetic patients.
A case-control study.

Anas Shamala,’ Manal Al-Hajri* & Mohammed Ali Al-Wesabi.'

Abstract: Background: Chronic periodontal diseases are one of diabetes
mellitus complications. The present study aims to compare the periodontal
status of type II diabetic patients to a control group and assess the role of
risk factors in both groups. Materials and methods: A case-control study
was conducted of 270 individuals (132 type II diabetics and 138 non-
diabetics). Full mouth periodontal examination including plaque index,
gingival bleeding, gingival recession, clinical attachment loss (CAL), tooth
mobility, furcation involvement and the number of missing teeth. The case
group was subdivided according to glycosylated hemoglobin (HbAlc) status
(poorly controlled HbAlc >8 and well controlled HbAlc<8) Likewise, the
duration of diabetes mellitus as short or long duration (DM<10 or >10).
The diabetic group was also subdivided according to smoking and Khat
chewing habits. Result: The severity of periodontal disease among type 11
diabetic patients were significantly higher compared to the control group
regarding the plaque index 2.6 (1.6-4.3), bleeding on probing 3.5 (2.3-
13.0), gingival recession 2.0 (1.2-3.4), furcation involvement 4.0 (2.3-6.7),
clinical attachment loss 5.7 (3.1-10.5), tooth mobility 2.0 (1.2-3.4), and
number of missing teeth 4.4 (2.3-8.5). In addition, poorly controlled type
II DM and long duration had higher CAL and number of missing teeth
than well-controlled DM and short duration. No significant differences
were found between smokers/nonsmokers and Khat chewers/non-chewers
among the diabetic group. Conclusion: Type II diabetic patients have severe
periodontal destruction and tooth loss compared to non-diabetic people and
there were no differences within the diabetic group in regards to smoking
and Khat chewing habits.
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Yemen.

INTRODUCTION.

Periodontal diseases (PD) are inflammatory diseases affecting the
supporting tissues of teeth causing clinical attachment loss (CAL) by
specific or group-specific microorganisms." All over the world, the
prevalence of PD is 50% of the population, which increases with the
age.” It is reported that the prevalence of PD ranged from 0.0% to
54.6% among the Arab population.” In Yemen, 71.2% of population
had CAL more than Imm.*> Another study reported that 60.5% of the
population had gingival recessions.*”

Diabetes mellitus is a chronic metabolic disorder characterized by
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an increased level of glycemia (hyperglycemia) due to
the defect of insulin secretion and/or insulin function
leading to impairment of glucose, lipid and protein
metabolism.® The prevalence of diabetes mellitus has
increased from 4.7% to 8.5% in the world.” In Yemen,
the prevalence of diabetes mellitus is nearly 4.6%, more
than 80% of which are over the age of 40 years, an
impaired fasting glucose was observed in 2.2%.* There
are many chronic complications associated with hyper-
glycemia such as atherosclerosis, micro and macrovas-
cular complication, nerve damage, increased mortality
and morbidity, nephropathy, retinopathy, premature
death, and PD.’

It is documented that patients with a hyperglycemic
disorder have oral findings such as periodontitis and
gingivitis, recurrent fungal infections, impaired healing
of wounds, dry mouth (xerostomia), dental caries, che-
litis, higher levels of glucose in saliva, gingival enlarge-
ment, abscess formation, pedunculated or sessile polyps
or polypoid proliferations of gingival tissue, mouth and
tongue burning, predominance of hemolytic strepto-
cocci, staphylococci and Candida albicans.'>'' The asso-
ciation between diabetes and PD is bidirectional. Both
of PD and hyperglycemia are epidemic, chronic, and
multifactorial diseases.'>"* Other risk factors for PD are
Khat chewing and smoking.'*"

There is no available published data on the effect of
systemic conditions such as diabetes mellitus on perio-
dontal tissue and the extent of PDs and their severity in
Yemeni type II diabetic patients compared to non-dia-
betic. Therefore, this study is timely as the first to as-
sess the clinical and epidemiological link between the
periodontitis and diabetic related factors as well as to
evaluate the synergistic action of the risk factors such as
Khat chewing and smoking associated with their close

relationship in Yemen.

MATERIALS AND METHODS.

Study design and population

The present study utilized a case-control study de-
sign, and was conducted from August 2016 to March
2017 based on periodontal examinations of the ca-
se-control groups. The minimum sample size was cal-
culated as 110 (power of 80% alpha level of 0.05, the
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ratio of case to control 1:1 and odds ratio of 3). The
final sample size was 270 patients.

The diabetic group (132) comprised type II diabe-
tic individuals who attended endocrinology clinics in
the University of Science and Technology Hospital
(USTH) and Al-Thawrah Hospital. The control group
(138) was comprised by patients of the clinics of the
Dental College at the University of Science and Tech-
nology (UST) Sana’a, Yemen. The participants were
from different socioeconomic status to ensure the re-
presentativeness of study sample. Matching of the two
groups was made by age, gender, and socioeconomic
status.

The inclusion criteria were: the case group had dia-
betes mellitus type II, were 230 years old, while the
control group was non-diabetic and free from syste-
mic diseases. The exclusion criteria were individuals
who were treated with periodontal therapy in the last
6 months, used systemic or topical antimicrobials,
non-steroidal anti-inflammatory drugs and/or ste-
roids within the past three months; under orthodon-
tic treatment, did not have other general complicated
health problems such as cardiovascular, kidney and
liver diseases, or immunologic disorders, human im-
munodeficiency virus infection/acquired immunode-
ficiency syndrome.

Data collection and clinical examination

The questionnaire included age, gender, educa-
tion level (literate/illiterate), smoking (Yes/No), Khat
chewing (Yes/No), tooth brushing frequency. Medi-
cal records were checked to determine the diabetic
related factors such as onset, duration, blood glucose
level and percentage of HbAlc. Well controlled DM
was considered as HbA1lc<8 and poorly controlled as
HbA1c>8.

Full mouth periodontal examination was performed
by a single examiner, an experienced periodontologist.
The measures were taken using a Michigan probe 0
with William’s marking probe and under the same
conditions. The examinations were performed and
provided to all participants. Plaque index was recoded
in (< or > median),'® bleeding on probing (Yes/No),"”
gingival recession was recoded in (Yes/No),’ furcation

involvements (FI) measured in three categories and
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then reordered as (Yes/No), CAL was recoded in (< or
>4mm),"® tooth mobility was recorded as (Yes/No),'®
and the number of missing was recoded in (< or 28
missing teeth).

Third molars, teeth with iatrogenic restorative pro-
cedures and remaining roots were excluded. All the
teeth were measured at six sites (mesiobuccal, mid-buc-
cal, distobuccal, distolingual/palatal, mid-lingual/pa-
latal, and mesiolingual/palatal) on all upper and lower
teeth.”

Periodontitis was defined as the presence of PD as
>4mm and CAL >Imm.?° The severity of periodontitis
was classified as mild (CAL <2mm), moderate (CAL
3-4mm), and severe (CAL >4mm)."

Ethical approval

The study protocol had the ethical approval and con-
firmation number (2017/05) from The Ethical Commi-
ttee of the Faculty of Medicine at UST-Yemen.

The study was explained to all subjects and their wri-
tten informed consent was obtained to confirm anony-
mous enrollment in the study.

Statistical analysis

The collected data was ordered and labeled. The me-
dian and standard deviation were calculated for descri-
bing the quantitative data. Prevalence tables were used

to sort the qualitative data.
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Statistical significance level was set at p<0.05. The
Mann-Whitney test was used to evaluate the differen-
ces in continuous variables between the smokers/non-
smokers and Khat chewers/non-chewers in the diabetic
group. The Chi-Square test was used for risk estima-
tion between the case and control groups, as well as be-
tween well-controlled and poorly-controlled, and short
and long duration diabetes mellitus type II (<10 years
and >10 years).

The binary logistic regression analysis was done to
examine the adjusted odds ratio and rolling out of the
confounding factors for the main outcomes were di-
chotomized such in the clinical attachment loss (< or
>4mm CAL) and number of missing teeth (< or >8

missing teeth). Analyses were performed using SPSS®

21.0 (IBM, USA).

RESULTS.

Characterization of the study population is shown in
Table 1, and clinical parameters are shown in Table 2.

Table 3 shows the clinical parameters according to
smoking and Khat chewing, and Table 4 according to
duration and control of diabetes mellitus type 2.

Finally, Table 5 shows the regression analysis adjust-
ing for confounding factors (smoking, Khat chewing,

age, and education level) for CAL and missing teeth.

Table 1. Demographic characteristics of the study sample.

Categories Diabetic Non-diabetic
n (%) n (%)
Gender Male 81(61.4) 59 (42.8)
Female 51(38.6) 79 (57.2)
Age 30-35 25(18.9) 39 (28.3)
36-40 15 (11.4) 25 (18.1)
41-45 18 (13.6) 13 (9.4)
46-50 17 (12.9) 13 (9.4)
>50 57 (43.2) 48 (34.8)
Education [lliterate 94 (71.2) 76 (55.1)
Literate 38 (28.8) 62 (44.9)
Khat chewing No 43 (32.6) 47 (34.1)
Yes 89 (67.4) 91 (65.9)
Smoking No 106 (80.3) 102 (73.9)
Yes 26 (19.7) 36 (26.1)
Tooth brushing Irreqular 65 (49.2) 98 (71)
Regular 7 (50.8) 40 (29)
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Table 2. The clinical periodontal parameters of the study sample according to diabetic status.

Categories Diabetic Non-diabetic p-value* OR (95% Cl)
n (%) n (%)
Plaque index Low < median 56 (42.4) 91 (65.9) <0.001 2.6 (1.6-4.3)
High = median 76 (57.6) 47 (34.1)
Gingival bleeding No bleeding 45 (34.1) 103 (75.2) <0.001 3.5(2.3-13.0)
Bleeding 87 (65.9) 35(24.8)
Gingival recession No recession 10 (7.5) 20 (14.5) .004 2.0(1.2-34)
Recession 122 (92.5) 118 (85.5)
Furcation involvement No 40 (30.3) 91 (65.9) <0.001 4.0 (2.3-6.7)
Yes 92 (69.7) 47 (34.1)
(linical attachment loss <4mm (AL 57 (43.1) 89 (81.7) <0.001 5.7 (3.1-10.5)
>4mm CAL 74 (56.9) 20 (18.3)
Tooth mobility No 45 (34.1) 70 (63.1) .003 2.0(1.2-3.4)
Yes 87 (65.9) 68 (45.3)
Number of missing teeth <8 missing teeth 66 (50) 71 (81.6) <0.001 4.4 (2.3-8.5)
>8 missing teeth 66 (50) 16 (18.4)

*Chi-square test was used.

Table 3. Median gingival recession, CAL, and missed teeth of smokers and Khat chewers among diabetic group.

Diabetic group
Smokers  Non- Smokers  p-value* Khat Chewers Non-Khat Chewers p-value*
Gingival recession 4.2 3.7 0.4 3.9 3.4 0.1
Clinical attachment loss 4.8 4.6 0.8 4.6 4.5 0.7
Missing teeth 8.6 8.6 0.7 8.1 7.8 0.2

*Mann-Whitney U test was used. OR: Odds ratio; Cl: Confidence interval. CAL: Clinical attachment loss

Table 4. Association between glycated hemoglobin levels and duration of hyperglycemia
and clinical periodontal parameters.

Glycated hemoglobin level Duration of diabetes mellitus
Well controlled Poorlycontrolled p-value* OR (95% Cl) Short duration Long duration p-value* OR (95% Cl)
HbA1c <8 HbA1c >8 DM <10 years DM >10 years
n (%) n (%) n (%) n (%)
Furcation  No 20 (55.5) 24(25)  .001  41(1.7-94) 36 (40.4) 8(18.6) .02  27(11-6.7)
involvement. Yes 16 (44.5) 72(75) 53 (59.6) 35(81.4)
(linical <4 (AL 21(58.3) 36(375 .01 34(1.3-93) 47 (52.8) 11(25.5)  .007  3.1(1.3-7.0)
attachment >4 CAL 14 (41.7) 60 (62.5) 42 (47.2) 32(74.5)
loss.
Tooth No 19(52.7) 26(271)  .005 3.2(14-23) 38 (42.6) 7(16.2)  .005  3.6(1.4-9.)
mobility. ~ Yes 17 (47.3) 70(72.9) 51(57.4) 36 (83.8)
Number <8missing 26 (72.2) 40 (41.6) <.001 6 (2-17.5) 49 (55.1) 17(39.5) .03  25(11-5.7)
of missing  teeth
teeth >8missing 10 (27.8) 56 (58.4) 40 (44.9) 26 (60.5)

teeth

*Chi-square test is used. OR: Odds ratio; Cl: Confidence interval
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Table 5. Multivariable analysis for selected independent variables as predictors for TIIDM.

Diabetic Non- diabetic Adjusted odds p-value*
n (%) n (%) ratio (95%(l) *
Clinical attachment loss  <4mm CAL 57 (39.1) 89 (60.90) 5.6 (3.0-10.4) <0.001
>4mm CAL 74 (78.7) 20 (21.3)
Number of missing teeth <8 missing teeth 66 (48.1) 71 (51.9) 4.0(2.0-8) <0.001
>8 missing teeth 66 (80.4) 16 (19.6)

TIIDM: Type Il diabetes mellitus. *OR: Odds ratios were calculated using binary logistic regression analyses adjusted for confounders. ** Statistically

significant difference (P < 0.05) between DM2 and non-diabetic controls.

DISCUSSION.

To our knowledge, the present work is first in Yemen
to study the triple relation of diabetes mellitus type II-
related factors, Khat chewing, and smoking on periodontal
condition. In our study, to avoid misdiagnosis and evaluate
the periodontal status, full mouth examination by using
many clinical periodontal parameters was done. The
results of this study show that severe periodontal diseases is
associated with diabetes mellitus type II.

Type II diabetic subjects displayed obvious features of
chronic periodontitis features, which agreed with other
published studies.® However this data confirm other
findings such as those reported by Campus ez al.'” Javed
et al” Kim er al® and Susanto ez a/.** and consistent
with findings from the close country Sudan.'

An evaluation of the triple relationship between diabetes
mellitus type II, smoking, and Khat chewing effects on
periodontium had been assessed in the diabetic group, which
has no significant differences between smokers compared
to non-smokers in the case group. Similarly, other findings
revealed that there was no synergetic action of smoking/

> On the contrary

hyperglycemia on periodontium.”
to our finding, there was a study done by Orbak ez a/**
evaluating the smoking effect with diabetes mellitus type
IT on periodontal tissues that showed statistical differences
between the groups.

Many studies reported Khat chewing as a risk factor for
periodontitis,”'* but the present study showed no significant
periodontium differences between Khat chewers and non-
chewers among the diabetic group. Other studies considered
Khat as a beneficial factor for periodontium health by
mechanical cleaning or due to prebiotic action on the oral
microbiota.” In such type of studies which depend partly

on the questionnaire, recall bias is a considerable concern

due to absence of records, indices or tools that ensure onset,
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duration, and former/current status of Khat chewers or
smokers.

Association between poor glycemic control and
periodontal diseases may be explained by the accumulation of
advanced glycated end products leading to impairment of the
phagocytic and chemotactic function of Polymorphonuclear
leukocytes and the production of proinflammatory
cytokines.” Increased glucose levels in salivary flow and
gingival crevicular fluid provide a convenient environment
for plaque pathogens that are responsible for inflammation
leading to periodontal destruction and attachment loss.'**!
On the other hand, periodontal disease alters the immune
response by increasing the inflammatory mediators, which
could explain the interrelationship between diabetic and
periodontal condition.”?

The results of the association between poor controlled
hyperglycemia and severe periodontal disease is consistent
with other studies.’®"”?" Furthermore, duration of diabetes
play a role in the severity of periodontal destruction, more
significantly in long duration diabetes.>'¢

The findings of this study have many limitations
such as diabetic/non-diabetic patients who attended the
endocrinology or dental clinics could have done so for
urgent needs. Therefore, they could overrepresent the
severity of their conditions. Until recently, there was no
published study that evaluated the synergistic effect of
diabetes/Khat chewing on the periodontium, which makes
this present work he first. The stress, conflict, and economic
status as results of the situation in Yemen may be other risk
factors that may compound the effects of diabetes mellitus,
smoking, and Khat chewing.”®

The findings of this study contribute to planning
programs and reflect the importance of meeting basic and
urgent oral health needs and that are key to improve an oral

health and diaetic care.
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CONCLUSION.
Type II diabetic patients have severe periodontal

destruction and tooth loss compared to non-diabetic

REFERENCES.

1. Jindal A, Parihar AS, Sood M, Singh P, Singh N. Relations-
hip between Severity of Periodontal Disease and Control of Dia-
betes (Glycated Hemoglobin) in Patients with Type 1 Diabetes
Mellitus. J Int Oral Health. 2015;7(Suppl 2):17-20.

2. Chapple IL, Van der Weijden F, Doerfer C, Herrera D, Sha-
pira L, Polak D, Madianos P, Louropoulou A, Machtei E, Donos
N, Greenwell H, Van Winkelhoff AJ, Eren Kuru B, Arweiler N,
Teughels W, Aimetti M, Molina A, Montero E, Graziani F. Pri-
mary prevention of periodontitis: managing gingivitis. J Clin Pe-
riodontol. 2015;42(Suppl 16):S71-6.

3. Amran A, Alhajj M, Amran A. Prevalence and Risk Factors
for Clinical Attachment Loss in Adult Yemenis: A Communi-
ty-Based Study in the City of Dhamar. Am J Public Health Res.
2016;4(3):56—61.

4. Amran GA, Ataa SAM. Statistical analysis of the prevalen-
ce, severity and some possible etiologic factors of gingival reces-
sions among the adult population of Thamar city, Yemen. RSBO.
2011;8(3):305-13.

5. Kim EK, Lee SG, Choi YH, Won KC, Moon JS, Merchant
AT, Lee HK. Association between diabetes-related factors and
clinical periodontal parameters in type-2 diabetes mellitus. BMC
Oral Health. 2013;13:64.

6. American Diabetes Association. 2. Classification and Diag-
nosis of Diabetes. Diabetes Care. 2016;39(Suppl 1):S13-22.

7.  World Health Organization. Global report on diabetes. 1st
Ed. France: World Health Organization; 2016.

8. Al-Habori M, Al-Mamari M, Al-Meeri A. Type II Diabetes
Mellitus and impaired glucose tolerance in Yemen: prevalence,
associated metabolic changes and risk factors. Diabetes Res Clin
Pract. 2004;65(3):275-81.

9. Beltrem D, Morten BG, Grauballe M, Holm N-CR, Allan F,
Palle H. Detection of Undiagnosed Diabetes in the Dental Set-
ting. Curr Oral Health Rep. 2016;3:1-6.

10. Kapur A. Diabetes and Chronic Infections. J Cey Coll Physi-
cian. 2016;46(1-2):34-8

11. Newman M, Takei H, Klokkevold P, Carranza F. Carranza’s
Clinical Periodontology. 12th Ed. Canada: Saunders; 2016.

12. Stanko P, Izakovicova Holla L. Bidirectional association be-
tween diabetes mellitus and inflammatory periodontal disease.
A review. Biomed Pap Med Fac Univ Palacky Olomouc Czech
Repub. 2014;158(1):35-8.

13. Movva LR, Ho KL, Corbet EF, Leung WK. Type-2 diabetes
mellitus, metabolic control, serum inflammatory factors, lifes-
tyle, and periodontal status. J Dental Sci. 2014;9(1):1-9.

14. Al-Sharabi AK, Shuga-Aldin H, Ghandour I, Al-Hebshi NN.

ISSN Online 0719-2479 - www.joralres.com © 2017

J Oral Res 2017; 6(7):176-181. doi:10.17126/joralres.2017.055

people and there were no any differences within the
diabetic group regarding smoking and Khat chewing
habits.

Qat chewing as an independent risk factor for periodontitis: a
cross-sectional study. Int J Dent. 2013:317640.

15. Han DH, Lim S, Kim JB. The association of smoking and
diabetes with periodontitis in a Korean population. J Periodontol.
2012;83(11):1397-406.

16. Mohamed HG, Idris SB, Ahmed MF, Boe OE, Mustafa K,
Ibrahim SO, Astreom AN. Association between oral health status
and type 2 diabetes mellitus among Sudanese adults: a matched
case-control study. PLoS One. 2013;8(12):¢82158.

17. Campus G, Salem A, Uzzau S, Baldoni E, Tonolo G. Diabe-
tes and periodontal disease: a case-control study. J Periodontol.
2005;76(3):418-25.

18. Lindhe J, Lang N. Clinical Periodontology and Implant Den-
tistry, 2 Volume Set. 6th Ed. Pondicherry, India: Wiley-Blackwe-
11; 2015.

19. Javed F, Al-Kheraif AA, Salazar-Lazo K, Yanez-Fonten-
la V, Aldosary KM, Alshehri M, Malmstrom H, Romanos GE.
Periodontal Inflammatory Conditions Among Smokers and Ne-
ver-Smokers With and Without Type 2 Diabetes Mellitus. J Perio-
dontol. 2015;86(7):839—-46.

20. Esteves Lima RP, Miranda Cota LO, Costa FO. Association
between periodontitis and gestational diabetes mellitus: a ca-
se-control study. J Periodontol. 2013;84(9):1257-65.

21. Javed F, Nasstrom K, Benchimol D, Altamash M, Klinge B,
Engstrom PE. Comparison of periodontal and socioeconomic sta-
tus between subjects with type 2 diabetes mellitus and non-dia-
betic controls. J Periodontol. 2007;78(11):2112-9.

22. Susanto H, Nesse W, Dijkstra PU, Agustina D, Vissink A,
Abbas F. Periodontitis prevalence and severity in Indonesians
with type 2 diabetes. J Periodontol. 2011;82(4):550-7.

23. Jimenez M, Hu FB, Marino M, Li Y, Joshipura KJ. Type 2
diabetes mellitus and 20 year incidence of periodontitis and tooth
loss. Diabetes Res Clin Pract. 2012;98(3):494-500.

24. Orbak R, Tezel A, Canak¢i V, Demir T. The influence of
smoking and non-insulin-dependent diabetes mellitus on perio-
dontal disease. J Int Med Res. 2002;30(2):116-25.

25. Al-Hebshi NM, Skaug N. Effect of khat chewing on 14
selected periodontal bacteria in sub- and supragingival pla-
que of a young male population. Oral Microbiol Immunol.
2005;20(3):141-6.

26. Jaiswal R, Shenoy N, Thomas B. Evaluation of association
between psychological stress and serum cortisol levels in pa-
tients with chronic periodontitis - Estimation of relationship be-
tween psychological stress and periodontal status. J Indian Soc
Periodontol. 2016;20(4):381-5.

181



