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ABSTRACT The periodontal status of 106 type 2 diabetic patients was assessed and compared with 
that of 106 age-matched nondiabetics. Patients older than 20 years with type 2 diabetes mellitus were 
recruited from the outpatient internal medicine clinics at the 2 main hospitals in Irbid governorate, Jor-
dan. Periodontal disease was more severe in type 2 diabetic patients than in nondiabetics, as indicated 
by significantly mean higher gingival index, periodontal pocket depth, clinical attachment level and tooth 
mobility. There was no significant difference in the mean plaque index between diabetics and nondia-
betics. The severity of periodontal disease was significantly higher in patients with diabetes > 5 years 
than those with duration ≤ 5 years.
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Comparaison de la santé parodontale de diabétiques de type 2 et de non-diabétiques dans le 
nord de la Jordanie
RÉSUMÉ La santé parodontale de 106 diabétiques de type 2 a été évaluée et comparée à celle de 
106 non-diabétiques appariés sur l’âge. Des patients âgés de plus de 20 ans et souffrant de diabète 
sucré de type 2 ont été recrutés dans les services de consultations externes de médecine interne 
des deux hôpitaux principaux du gouvernorat d’Irbid (Jordanie). Les parodontopathies étaient plus 
graves chez les diabétiques de type 2 que chez les non-diabétiques, comme le démontrent des 
valeurs significativement plus élevées en termes d’indice gingival moyen, de profondeur de poche(s) 
parodontale(s), de niveau d’attache clinique et de mobilité dentaire. En ce qui concerne l’indice de 
plaque moyen, il n’y avait pas de différence significative entre les diabétiques et les non-diabétiques. La 
parodontopathie présentait un niveau de gravité significativement plus élevé chez les patients atteints 
de diabète depuis plus de 5 ans que chez ceux atteints de diabète depuis 5 ans ou moins.
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Introduction

Periodontal disease has been ranked 6th 
among the complications of diabetes mel-
litus [1] and is the most prevalent oral com-
plication in patients with type 2 diabetes 
mellitus [2–4]. It has been found to be more 
common and more severe in diabetic pa-
tients than in controls [5–10]. The evidence 
of a direct relationship between periodontal 
disease and diabetes, gathered from thor-
ough reviews, is strong [8,10]. Diabetes 
mellitus has been shown to be positively as-
sociated with clinical attachment loss [11]. 
A cross-sectional study of risk factors for 
periodontal disease in 1426 people found 
that diabetics had 2.32 times increased risk 
for attachment loss [12]. Diabetes affected 
all periodontal parameters, including bleed-
ing scores, probing depths, loss of attach-
ment and missing teeth [9]. 

It appears that diabetics have an in-
creased susceptibility to periodontitis that 
is related to diabetes control [13] and dura-
tion of disease [14]. A substantial body of 
evidence has begun to emerge suggesting 
a bidirectional relationship between both 
types of diabetes and periodontal disease 
[15,16]. Nonsurgical periodontal treatment 
is associated with improved glycaemic con-
trol in type 2 diabetic patients and could be 
undertaken along with the standard meas-
ures for care of the diabetic patient [17]. 
Although this finding is intriguing, some 
reports showed that periodontal treatment 
had no effect on diabetes control [18,19]. 

As implicated in the literature, there may 
be a genetic component to type 2 diabe-
tes. The relationship between diabetes and 
periodontal disease also appears to be very 
strong within certain populations, such as 
Aborigines [20,21]. Other factors are in-
volved in the high prevalence of periodontal 
diseases in association with diabetes. A re-
cent study found that smoking increases the 

risk of periodontal disease nearly 10-fold in 
diabetic patients [22]. Age is another factor, 
and researchers have documented that the 
differences between diabetic and control 
subjects with respect to periodontal disease 
may not be evident until the age of 30 to 40 
years [23]. 

While diabetes mellitus is a common 
disease in Jordan with a prevalence of 
13.4%, [24], no attempts have been made to 
explore the association between periodontal 
diseases and diabetes in Jordanian patients. 
This study was therefore conducted to as-
sess the periodontal status of patients with 
type 2 diabetes mellitus attending outpa-
tient clinics in Irbid compared with that of 
nondiabetics. 

Methods

Sample
All consecutive patients older than 20 years 
with type 2 diabetes mellitus who attended 
the outpatient internal medicine clinics at 
the 2 main hospitals in Irbid governorate, 
Jordan, during a 4-month period in 2002 
were included in the study. These central 
hospitals provide services to about 1 mil-
lion inhabitants and the majority of diabetic 
patients are referred to them for special-
ized treatment. Simultaneously, another 
nondiabetic subject of the same or similar 
age was randomly selected and recruited 
from patients attending the orthopaedic and 
accident and emergency unit in the same 
hospital. Subjects were excluded if they had 
insulin-dependent diabetes mellitus, rheu-
matic arthritis, malignant blood disorders, 
allergy, asthma, or if they were pregnant 
or taking long-term medication other than 
diabetes therapy. Nondiabetics with a first 
sibling with diabetes were also excluded. 

Informed consent for the interview and 
examinations were obtained from each 
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participant in advance. The study was ap-
proved by the administration of the hospi-
tals selected. 

Data collection
The plaque index (PI) of Silness and Loe 
[25] was measured for 6 selected teeth, 
namely the maxillary right first molar, the 
maxillary right lateral incisor, the maxillary 
left first bicuspid, the mandibular left first 
molar, the mandibular left lateral incisor and 
the mandibular right first bicuspid. Missing 
teeth were not substituted. Thereafter, the 
periodontal status of all teeth excluding 
3rd molars were assessed by the following 
parameters: gingival index (GI) of Loe and 
Silness [26], probing pocket depth (PPD), 
clinical attachment level (CAL), mobility 
of teeth using Miller mobility index, and 
number of missing teeth. All measurements 
were carried out on all participants. 

Sterile dental mirrors and explorers were 
used to assess plaque accumulation and 
gingival conditions, while a standardized 
Michigan 0 periodontal probe with Wil-
liams’s markings (Diatech, Switzerland) 
were used to measure PPD and CAL. Mo-
bility was assessed by applying pressure 
on the tooth in different directions using 2 
hard instruments. Probing pocket depth was 
measured to the nearest millimetre from the 
gingival margin to the bottom of the crevice. 
CAL was measured to the nearest millime-
tre in cases of exposure of cement–enamel 
junction (CEJ) by reading off the distance 
from the CEJ or the margin of fixed restora-
tion to the base of the pocket, and in other 
cases indirectly by subtracting the distance 
from the gingival margin to the CEJ from 
the pocket depth. The level of the CEJ 
was determined by feeling for it with the 
probe tip. Six (6) representative teeth and 4 
surfaces of each studied tooth (mesiofacial, 
midfacial, distofacial and midlingual) were 
assessed and scored for PI. Other clinical 
parameters were collected at 6 sites per 

tooth for all teeth (mesiofacial, midfacial, 
distofacial, mesiolingual, midlingual and 
distolingual). 

The average PI, GI, PPD, and CAL for 
each participant were computed by adding 
scores over all examined surfaces or sites 
and dividing by the total number of exam-
ined surfaces or sites. The average mobility 
score was computed over all examined teeth 
for each subject. The averages of these clini-
cal parameters were used in the analysis.

All participants were interviewed for 
personal data including: age, sex, education, 
income, oral hygiene and smoking habit. 
Diagnosis and duration of diabetes were 
retrieved from the medical records of the 
patients. This was judged as a more reliable 
method as patients may not recall correctly 
the onset of the disease. The patients were 
classified according to the duration of dia-
betes as follows: ≤ 5 years and > 5 years.

All clinical examinations were carried 
out by 1 examiner, for which intraobserver 
reliability was determined in 20 participants 
by re-examining them on 2 subsequent 
days. Of the total number of duplicate PPD 
measurements, 96% were within ± 1 mm 
of each other and 89% fell within the same 
depth (exact agreement). Of the duplicate 
CAL measurements, 98% fell within ± 1 
mm of each other and the exact agreement 
was 88%. Blinding the examiner to the 
health of the patient or their duration of 
diabetes was not possible.

Analysis
For a power of 80% and level of signifi-
cance of 0.05, the sample size that would 
find a significant difference of 0.75 mm in 
the average CAL between the 2 groups, with 
a standard deviation of 1.8 was calculated as 
approximately 94 per group. The character-
istics of participants by categorized demo-
graphic, oral hygiene and smoking variables 
were described using frequency distribu-
tions and analysed using the chi-squared 
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test. The differences in plaque score and 
periodontal parameters between diabetics 
and nondiabetics were analysed using the 
Wilcoxon signed-rank test. Kruskal–Wallis 
H test was used to test the differences in 
clinical parameters between the 3 groups 
that were produced based on diabetic status 
and duration of diabetes. Pairwise multiple 
comparisons to test the differences between 
each pair were conducted by calculating the 
minimum significant difference (MSD) in 
mean ranks for pairwise comparisons ac-
cording to the formula: 

 
 MSD =

where N refers to the total sample size and n 
refers to the size of the specific group.
The analysis was done using SPSS, version 
11.5. Comments about statistical signifi-
cance refer to probabilities < 0.05.

Results

Characteristics of the study group
The present study involved 106 patients 
with diabetes mellitus (49 males and 57 
females) and 106 people not suffering from 
diabetes (54 males and 52 females). The 
participants were age-matched; thus, the age 
distribution of diabetics was similar to that 
of nondiabetics. The characteristics of dia-

Table 1 Characteristics of type 2 diabetics and 
nondiabetics by demographic and oral hygiene variables

Variable Diabetic Nondiabetic P-valuea

  (n = 106) (n = 106) 
  No. % No. % 

Sex     
 Male 49 46.2 54  50.9 0.492
 Female 57 53.8 52  49.1 

Education      
 < high school 73  68.9 68  64.2 0.467
 ≥ high school 33  31.1 38  35.8 

Smoking habit     
 Yes 32  30.2 45 42.4 0.063
 No 74  69.8 61  57.6 

Toothbrushing     
 Yes 95  89.6 95  89.6 1.000
 No 11  10.4 11  10.4 

Use of auxiliary aids     
 Yes 4  22.6 23  21.7 0.869
 No 82  77.4 83  78.3 

Average plaque index      
 0–1 42  39.6 37  34.9 0.478
 > 1 64  60.4 69  65.1

Mean (SD) age (years) 46.9 (7.2) 47.0 (7.2) 0.949 
aWilcoxon signed-rank test for age and chi-squared test for other 
variables.
n = total number of participants; SD = standard deviation.
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betic patients and nondiabetics according to 
demographic and oral hygiene variables are 
given in Table 1. Diabetic and nondiabetic 
groups had a similar distribution according 
to sex, level of education, smoking habit, 
brushing of teeth, use of auxiliary dental 
aids other than toothbrush (e.g. miswak, in-
terdental brush and dental floss) and plaque 
index (Table 1). The proportion of diabetics 
with duration of disease since diagnosis ≤ 5 
years was 52.8% and that of diabetics with 
duration > 5 years was 47.2%. 

Effect of diabetes on periodontal 
status 
Bivariate analysis demonstrated that there 
was no significant difference in the mean 
PI between diabetics and nondiabetics (P 
= 0.242). The mean GI, PPD, CAL, mobil-
ity score and number of missing teeth were 
significantly higher in diabetics compared 
with nondiabetics (Table 2). 

Diabetics with disease duration > 5 years 
had significantly higher mean PI, PPD, 
CAL and mobility score than diabetics with 
disease duration ≤ 5 years (Table 3). The 
mean GI and mean number of missing teeth 
were not significantly different between 

the 2 diabetic groups. When the diabetics 
were compared with nondiabetics, both dia-
betic groups had a significantly higher mean 
PPD, CAL, mobility score and number of 
missing teeth. However, only diabetics with 
the disease duration > 5 years had higher 
mean GI than controls.

Discussion

This age-matched study was carried out to 
assess the periodontal status in a group of 
type 2 diabetes mellitus patients and com-
pare it with that of a group of nondiabetics. 
Participants of this study were recruited 
from 2 referral hospitals which maintain 
appropriate records for their patients. Thus, 
the details of diabetic patients were extract-
ed from their records as some may not recall 
the onset, duration or other details of their 
diabetes. The duration of diabetes was clas-
sified arbitrarily in 2 groups, ≤ 5 years and 
> 5 years, in order to make the methodology 
and the results of this study more compara-
ble with those reported in the literature. 

It must be emphasized that the results 
of this study may not be directly compa-

Table 2 Periodontal and oral hygiene variables for 
diabetics and age-matched nondiabetics

Variable  Diabetic  Nondiabetic P-valuea

  (n = 106) (n = 106) 
  Mean   SE Mean   SE 

Plaque index 1.82  0.08 1.73  0.07 0.2418

Gingival index 1.67  0.07 1.25  0.08 0.0006

Probing pocket depth 
 (mm) 3.65  0.08 2.82  0.08 < 0.001

Clinical attachment 
 level (mm) 6.19  0.23 3.26  0.22 < 0.001

Mobility score 1.14  0.09 0.28  0.04 < 0.001

Missing teeth (No.) 5.35  0.52 3.07  0.32 0.0430
aWilcoxon signed-rank test.
n = total number of participants; SE = standard error of the mean.
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rable with the results of others. This is due 
to many differences such as the popula-
tion size, selection criteria for diabetic and 
nondiabetic groups, types of periodontal 
assessment performed, number of examin-
ers, blinding of examiners and intra- and 
intersubject variations in measurements. 

There was no significant difference in 
the average PI between diabetics and non-
diabetics, a finding which contradicts some 
studies [6,9,27,28], but is accordance with 
another [2]. PPD and CAL were signifi-
cantly greater in diabetics than nondiabet-
ics, indicating that diabetics are at greater 
risk for developing periodontal disease than 
nondiabetics. These results are in accord-
ance with some other reports [6,9,25]. The 
severity of periodontal disease was more 
prevalent in diabetics who had the disease 
for > 5 years. This finding is consistent with 
some reports [14,23] but not with another 
[27].

Although the exact role of diabetes in 
periodontal deterioration is still obscure, 
diabetes had been linked to increased sus-
ceptibility to periodontal disease through a 

number of hypotheses. Several interacting 
factors such as altered polymorphonuclear 
cell function and derangements of inflam-
matory protein response coverage at the 
periodontium result in a higher prevalence 
and severity of periodontitis [29]. Other 
factors, such as subgingival microflora and 
an alteration in host defences in diabetics 
may play a role in the association between 
periodontal disease and diabetes [30,31]. 
Grossi and Genco proposed a model for 
the biological association between peri-
odontal disease and diabetes mellitus [15]. 
They mentioned that both the “infection-
mediated” pathway of the periodontium 
and state of insulin resistance amplify the 
classical pathway of diabetic connective 
tissue destruction [advanced glycation end 
products (AGEs)-mediated].

The severity of diabetes and periodontal 
disease seem to be connected indirectly 
through health behaviours such as diet, 
frequency of meals, smoking and oral 
health behaviour [32]. It has been found 
that nonadherence with diabetes self-care 
instructions as a cause of poor metabolic 

Table 3 Mean periodontal and oral hygiene variables for nondiabetics and diabetics by 
duration of diabetes

Variable Group 1 Group 2 Group 3 Significance of difference
  Nondiabetics Diabetics  Diabetics  between pairs of groupsa 
   ≤ 5 years > 5 years
  (n = 106) (n = 56) (n = 50) 
  Mean  SE Mean  SE Mean  SE 1 vs 2  1 vs 3  2 vs 3

Plaque index 1.73  0.07 1.62  0.09 2.05  0.12 NS NS 0.027 

Gingival index 1.25  0.08 1.54  0.08 1.81  0.10 NS  < 0.001 NS

Probing pocket depth  
 (mm) 2.82  0.08 3.42  0.11 3.92  0.11 0.020 < 0.001 0.028

Clinical attachment 
 level  (mm) 3.27  0.22 5.30  0.25 7.19  0.34 < 0.001 < 0.001 < 0.001 

Mobility score 0.28  0.04 0.84  0.10 1.48  0.13 < 0.001 < 0.001 < 0.001 

Missing teeth (No.) 3.07  0.32 6.40  0.07 8.22  0.72  0.006 < 0.001 NS
aPairwise multiple comparisons, Kruskal–Wallis H test.
n = total number of participants; SE = standard error of the mean; NS = not significant.
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balance was associated with not bothering 
to clean proximal surfaces as a cause of 
gingivitis [33]. Thus, while biological fac-
tors are certainly important, poor oral health 
behaviour leads to periodontal disease, and 
correspondingly poor adherence to diabetes 
metabolic control measures leads to com-
plications including those related to the 
periodontium.

Because the severity of periodontal dis-
ease and tissue destruction of the periodon-
tal apparatus may be accelerated as diabetes 
progresses, there is an obvious need for 
educational campaigns and intervention 
programmes for diabetic patients. Peri-

odontal disease has to be managed and oral 
infections brought under control. 

Conclusions

This study demonstrated that periodontal 
disease, as measured by mean GI, PPD, 
CAL and mobility scores, was more severe 
in diabetics than nondiabetics. It was also 
shown that diabetics had more missing teeth 
than nondiabetics. Diabetics with dura-
tion of diabetes > 5 years had significantly 
higher mean PI, PPD, CAL and mobility 
scores than in diabetics with disease dura-
tion ≤ 5 years.
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