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Earlier studies indicate that diabetic children are less resistant to perio- 
drrntnl disease than healthy children. A s  the de ree of metabolic control of 
tbc diabetes ranges widely i n  ;I juvenile pop&tion, ihe susceptibility to 
gingival inflammation may vary. The aim of the present study was to 
coin are the gingival status in diabetic children, subgrouped for control of 
the $scase, with that in non-diabetic children. All comparisons were per- 
formed under controlled hque conditions. 

43 diabetic children too[ ' art in the study. The controk consisted of age- 
and scx-matched healthy.cl!iIdren. The degree of gingival inflammation 
and the amount of bacterial plaque were assessed in terms of the Gingiyl 
Index and the Plaque Index, respectively. The Plaque Index scores consti- 
tuted ihe basis for all comparisons of gingival status. The metabolic con- 
trol of the diabetics was assessed from the amount of lycosyl ited hemo- 

ildren with the highest P?aqueIidex scores, 
significantly higher Gingival Index scores. 
Seen in,the other Plaque Index classes. The 
netabolic control showed a clear tendency 
ex scores than the non-diabetics. while no 
en the diabetics with good metabolic control 
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The relationship between diabetes melli- 
tus and periodontal disease has been stu- 
died extensively in adults. It is generally 
held that adult diabetics are more suscep- 
tible to gingivitis and periodontitis than 
healthy adults (2, 5 ,  6, 8, IS). 

In diabetic children, however, studies 
of gingival inflammation are rare. Ber- 
nick et. al. ( 3 )  and Ringelberg et al. ( I  3) 
found a higher degree of gingivitis in 
children with diabetes than in healthy 
children. The plaque factor was not as- 

sessed in the latter study; in the former 
the amount of plaque was similar in the 
two groups and the higher degree of 
gingivitis in the diabetic children accord- 
ingly suggests that such children are less 
resistant to periodontal diesease than 
healthy children. 

In a juvenile diabetic population there 
are great differences in the degree of 
metabolic control of the disease. There- 
fore, the susceptibility to gingival inflam- 
mation may differ not only between dia- 
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betic and healthy children but also within 
a diabetic population. In the studies re- 
ferred to above (3 ,  13) no attention was 
paid to the relationship between meta- 
bolic state and gingival health of the dia- 
betic children. Such information would 
be valuable for determining if there are 
patients within the diabetic population 
who need special dental care to prevent 
periodontal disease. 

The control of the diabetic state is 
usually gauged by blood or urinary glu- 
cose tests, which give just an instantane- 
ous view of the metabolic state. Recently, 
however, measurements of the glycosy- 
lated hemoglobin fraction HbA,, have 
been suggested as an index of the long- 
term blood glucose level in diabetic pa- 
tients. HbA,, is the result of the chemical 
condensation of HbA, with glucose (4). 
This reaction is only slightly reversible if 
at all. The percentage fraction of HbA,, 
thus increases during the life span of the 
individual erythrocyte and is proportio- 
nal to the prevailing integrated blood 
glucoce concentration during this period. 
The measurement of HbA,, thus gives a 
truer picture of diabetic control during 
the preceding weeks to months (7,9, 10). 

The aim of the present investigation 
was to compare the gingival status in dia- 
betic children, subgrouped according to 
the degree of control of the disease, with 
that in non-diabetic children. All compa- 
risons were performed under controlled 
plaque conditions. 

MATERIAL AND METHODS 
All 43 children (26 males and 17 females) 
with insulin-deficiency diabetes from 7 to 
I7 years of age, who were seen at regular 
intervals at the Diabetic Outpatient Cli- 
nic (Department of Pediatrics, Malmo 
General Hospital), took part in the study. 
For controls healthy children attending 
the Departement of Pedodontics at the 
School of Dentistry in Malmo were selec- 
ted. Each non-diabetic child was 

matched to a diabetic child for year and 
month of birth as well as sex. The distri- 
bution of the children according to age is 
given in Table 1. 

Blood samples for the determination 
of HbA,., were collected at a routine visit 
to the Diabetic Clinic soon after the den- 
tal examination. For practical reasons the 
collection of blood samples and the den- 
tal examination could not be performed 
on the same occasion. HbA,, was deter- 
mined by thin-layer electrofocusing (9). 
With this method the individual results 
are expressed as relative values based on 
the mean from samples of pooled hemo- 
lysates from healthy individuals, the 
HbA,, content of which is taken to repre- 
sent I00 Yo. 

The determination of HbA,, constitu- 
ted the basis for dividing the diabetics 
into 2 subgroups, 1 with good metabolic 
control (HbA,,<160) and 1 with poor 
metabolic control (HbA I , 

The degree of gingival inflammation 
was studied by determining the Gingival 
Index score according to Loe & Silness 
(1 1). The amount of bacterial plaque was 
assessed in terms of the Plaque Index 
(1 4). The gingival state and the amount of 
plaque were registered buccally at all 
teeth except the second and third perma- 
nent molars. Deciduous teeth were inclu- 
ded when present. 

For each child, the mean Gingival In- 
dex score and the mean Plaque Index 
score were calculated. As oral hygiene 
may vary somewhat from day to day, the 
Plaque Index score calculations were 
based on the mean value of 2 registra- 
tions, performed 2 weeks apart. All child- 
ren were told to brush their teeth as usual 
in the morning on the day of registration, 
but not immediately before the registra- 
tion session. 

The data from the total diabetic and 
non-diabetic groups are presented as the 
correlation between Gingival Index score 
and Plaque Index score. A conventional 
linear regression analysis was made. The 

160). 
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11. (P.I. = 0.70-1.39) 
R S.D. n x S.D. n 

111. (P.1. ='1.40-2.00) 

Table 1. Age of diabetic and age-matched non-diabetic children 

Age in years 

~ 

poor control metabolic 

Diabetics, totals 

Non-diabetics 

good metabolic 
control 

1 7 8 9 10 1 1  12 13 14 15 16 17 7-17 

~ 

0.65 0.33 8 0.97 1.33 0.47 0.30 19 6 7 lJF0.22 4 1.40 0.19 10 7 1 - 

0.54 0.41 14 

I S  
0 9 6 k  0 

1.45 0.33 3 2. 0.81 0.44 13 1. V 
% a  

0.92 0.22 19 3 A 1.15 0.07 5 5 J 

No. of 
matched 
pairs of 
individuals 

~~ 

I 1 3 2 2  4 1 6  7 6 10 1 43 

Table 2. Mean Gingival Index scores in diabetic and non-diabetic children in dSfferent Plaque Index 
classes 

DIABETICS 

I : 0.71 

NON - DIABETICS 

C 

y =  0.22 + 0.73x 
2 

* *  
* .. * . . .  

1 

y = 0.33 + OS3x 

r * 0.733 

___/_______ - .  

. .  . .  

1 2 

Fig. 1. Regression-analysis of Gingival Index score and Plaque Index score for diabetics and 
non-diabetics 
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difference in inchation between the 
lines of regression was tested two-sidely 
according to the t-test. In addition, the 
individuals were classed in 3 subgroups 
according to their Plaque Index score. 
('omp,irisons of the Gingival Index 
scores were made between the total dia- 
betic group and the non-diabetic group 
and between each diabetic subgroup and 
the non-diabetic group within each Pla- 
que Index class. These data were subjec- 
ted to Wilcoxon's rank sum test. Differ- 
ences at the 5 'K) level of probability were 
considered to be statistically significant. 

RESULTS 

Fig. I shows the results of the regression 
analyis for the total number of diabetic 
and non-diabetic children. The incli- 
nation of the regression line for the non- 
diabetic group was' somewhat lower than 
that for the diabetic group, but the differ- 
ence was not statistically significant. 

'The comparison between the total 
numer of diabetic children and non- 
diabetic children ('Table 2) revealed stat- 
istically significantly higher Gingival In- 
dex scores (p<O.OI) in the diabetics in 
Plaque lndex class I11 (P.I. = 1.40-2.0). 

The diabetic children with poor meta- 
bolic control had numerically higher 
Gingival Index scores than the non- 
diabetics in  all Plaque Index classes 
{Table 2). In Plaque Index class 11 and 
111 (P.I. = 0.70-1.39 and 1.40-2.0) this 
difference was statistically significant 
( p  < 0.Ol). 

A comparison between the diabetic 
children with good metabolic control 
~ ind  the non-diabetics revealed no stat- 
istically significant differences. 

DISCUSSION 

I n  comparative, epidemiologic studies 
like the present, there are always diffcul- 
tie\ i n  obtaining, adequate reference 

groups of healthy individuals. Gingivitis 
is easily influenced by variations in the 
amount of bacterial plaque on the teeth, 
which depends in turn on variations in 
background factors, e.g. preventive 
measures, socio-economic conditions etc. 
In the present study the control group 
consisted of a selected sample, i.e. child- 
ren attending the Department of Pedo- 
dontics at the School of Dentistry, 
Malmo, Sweden. This ruled out a direct 
comparison of the mean Gingival Index 
scores between the diabetic and the non- 
diabetic groups. Instead, statistical com- 
parisons were performed within sub- 
groups, consisting of children with sinii- 
lar plaque conditions. This procedure eli- 
minates conceivable differences in oral 
hygiene habits. The regression analysis of 
gingivitis relative to oral hygiene also eli- 
minates a conceivable effect of differen- 
ces in this respect between the two 
groups. 

In earlier studies of the gingival state in 
diabetic children ( 3 ,  13), the diabetics 
were not grouped by the degree of rneta- 
bolic control of the disease. Such an ana- 
lysis of the data is  highly relevant as there 
are indications that resistance to infec- 
tions is lowered in diabetics with poor 
metabolic control compared to well con- 
trolled diabetics ( I ,  12). In  the present 
study higher Gingival Index scores were 
seen in the diabetic children with poor 
metabolic control compared with the 
non-diabetics, within each Plaque Index 
class. The diabetic children with good 
metabolic control did not show a similar 
tendency compared with the non-diabe- 
tic children. However, as the material 
was subgrouped not only by the control 
of diabetic disease, but also according to 
the level of oral hygiene, the number of 
individuals in some of the subgroups tur- 
ned out to be low. The comparatively 
high Gingival Index score seen in Plaque 
Index class III  of the diabetics with good 
metabolic control probably reff ects these 
circumstances. 
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Several methods are available for 
studying the degree of diabetic control. 
Chemical variables reflecting the meta- 
bolic state, for instance glucosuria, blood 
glucose levels or ketonuria, have fre- 
quently been used, as have indices based 
on clinical observations. In the present 
study the amount of the glycosylated he- 
moglobin fraction HbA was used to as- 
sess the metabolic control of the diabe- 
tics. This method gives a measure of the 
integrated glucose level of the individual 
over the preceding weeks to months (7, 
9), while other chemical variables like 
glucosuria, blood glucose or ketonuria 
give just an instantaneous view of the 
diabetic state. Thus, the measurement of 
glycosylated hemoglobin presumably 
gives a truer picture of the diabetic state 
of the individual, than any other method 
of measuring, not being influenced by 
isolated fluctuations. This method is 
probably also superior in objectivity to 
the clinical indices. 

In the present study a mean Gingival 
Index score and a mean Plaque Index 
score were calculated for each individual, 
forming a basis for all comparisons. In 
principle, this procedure may be less suit- 
able as there is no proof that equidistance 
exists between the different index classes. 
However, the procedure seems to be the 
most sufficient when individual values of 
the degree of gingivitis and amount of 
plaque are needed to distribute the indi- 
viduals by subgroups. 

In the present study a regression analy- 
sis of gingivitis relative to oral hygiene 
was performed. Linearity was checked by 
fitting second degree polynomials. In the 
non-diabetic group a slight departure 
from linearity was seen, and here the lin- 
ear relationship represents an approxi- 
mation. 

Bernick et al. ( 3 )  and Ringelberg et al. 
(13) showed a higher degree of gingivitis 
in children with diabetes compared with 
healthy children. In those studies all data 
was presented as totals for the groups, 

and no subgrouping according to Plaque 
Index classes was performed. Conse- 
quently the results from those studies 
cannot be directly compared with the 
present findings. However, the present 
study indicates that the diabetic child in 
general cannot be considered more sus- 
ceptible to gingival inflammation than 
the healthy child. The subgrouping pro- 
cedure used here indicates that diabetic 
children with good metabolic control 
show a similar gingival status to that of 
healthy children, while diabetic children 
with poor metabolic control tend to be 
more susceptible to gingivitis than heal- 
thy children, even with relatively good 
oral hygiene. The results from the present 
study may constitute a basis for selecting 
patients who risk getting gingival inflam- 
mation, and in the long run periodontitis, 
within a diabetic child population. 
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