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ABSTRACT

Context: Type 1 diabetic children exhibit poorer oral health than general population. However, no oral health preventive protocol exists for
attending to the oral health needs of such children.

Aim: To evaluate the effect of an oral health preventive protocol on salivary parameters and gingival health of children with type 1 diabetes
mellitus over a period of 6 months.

Materials and methodes: Fifty diabetic children, aged 6-12 years were selected and divided into two groups. Children in group | received a
comprehensive oral health preventive protocol. The parameters recorded were oral hygiene practices, salivary flow rate, pH, buffer capacity,
viscosity, electrolytes, and plaque and gingival indices. These were compared at baseline, 3-, and 6-month intervals.

Statistical analysis: Statistical analysis was done using IBM SPSS STATISTICS (version 22.0). Tests were based on the type of data.

Results: The intervention group (group I) showed favorable improvements in the parameters assessed. A greater number of participants
adopted the correct oral hygiene methods. Unstimulated salivary flow rate increased from 0.36 + 0.21 to 0.82 + 0.16 mL/minute in group | and
from 0.32 + 0.24 to 0.58 + 0.16 mL/minute in group Il after 6 months (p = 0.001). Salivary buffer capacity increased from 3.07 + 2.64 to 10.40 +
0.82 in group | while in group Il it improved from 3.20 + 1.47 to 9.33 + 1.44 (p = 0.02). Salivary viscosity decreased in group | from 1.97 + 0.42
t0 1.15 + 0.06 and from 1.97 + 0.35 to 1.23 £ 0.11 in group Il after 6 months (p = 0.02). Gingival scores changed from 1.07 + 0.35 to 0.20 + 0.23

in group | and from 1.04 + 0.28 to 0.85 + 0.25 in group Il (p = 0.001).

Conclusion: The preventive protocol used in the present study showed a significant (p < 0.05) improvement in the parameters assessed.
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INTRODUCTION

Diabetes mellitus is one of the most common systemic diseases
affecting mankind.! Type 1 diabetes mellitus (T1IDM) accounts
for 5-10% of all diagnosed cases of diabetes. The prevalence of
juvenile diabetes (onset below 15 years), in India, ranges from
0.8 t0 3.61%.2

Poorly controlled diabetic children exhibit a higher gingival
index, plaque index, and salivary glucose concentration together
with a decreased salivary flow rate® and salivary pH.* As such these
children fallin a high dental caries risk category as per the American
Academy of Pediatric Dentistry (AAPD, 2008).”

Adding to the problem is the way diabetes management has
changed over the years. The current concept in diabetic care of
children with blood glucose monitoring and frequent injections
of short-acting insulin allows a less restricted diet which promotes
deleterious oral conditions. Thus management of these children
requires a specially designed, systematic, scientific dental
preventive protocol, which ensures a rational individualized therapy
for them.

Various investigators have demonstrated the effectiveness of
preventive instructions and procedures in mitigating dental caries,
gingivitis, and plaque scores and have even recommended that
routine oral health preventive strategies be used for ameliorating
oral health problems in otherwise healthy children.®'® However,
no such protocol exists for attending to the oral health needs of
children with type 1 diabetes.
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Thus, this study was conducted with the following objectives:
- Evaluate the effect of an oral health preventive protocol, over
and above the conventional treatment for type 1 diabetes, on
salivary parameters—flow rate, pH, buffer capacity, viscosity,

© Jaypee Brothers Medical Publishers. 2021 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.



Effect of an Oral Health Preventive Protocol on Salivary Parameters and Gingival Health of Children with Type 1 Diabetes

electrolytes, and plaque and gingival indices of children with
T1DM over a period of 6 months.

+ To assess changes in oral hygiene practices—toothbrushing
technique, frequency, and use of fluoridated dentifrice over a
period of 6 months.

MATERIALS AND METHODS

Ethical clearance was obtained from the Institute Ethical Committee
of Post Graduate Institute of Medical Education and Research
(PGIMER), Chandigarh before the initiation of the study (Reference
Number: NK/2416/ MDS 12945-46).

The sample size required for this hospital-based study was
calculated using Cochran formula. Fifty newly diagnosed (within
a week) children with TIDM in the age range of 6-12 years who
attended the diabetic clinic at the Advanced Pediatric Centre (APC),
PGIMER were selected and divided into two groups (group | and
group II) using block randomization. This was done to minimize
the effect of treatment for diabetes on their oral health status.
The glycated hemoglobin (HbA1c) levels of the participants were
obtained from hospital records.

Inclusion Criteria

« Newly diagnosed children with TIDM.

« The age range of 6-12 years.

« Children who gave written assent and whose parents provided
written informed consent for participation in the study.

Exclusion Criteria

+ Known systemic problems are other than diabetes mellitus.

- History of antibiotic intake in the last T month.

« Use of medications like antipsychotics, anticholinergics, anti-
secretagogues, etc.

Group | had 25 children who received a comprehensive oral
health preventive protocol, followed in the Preventive Dentistry
Clinic at PGIMER, the details of which are given in Table 1. The
rationale for various steps in the protocol has been discussed later.
This preventive program was carried out when the patients showed
up for their first dental visits within a span of two months. The
3- and 6-month follow-ups were used to motivate and reinforce
the instructions.

Children in group Il received the usual diabetes treatment
but no preventive protocol was provided to them. However,

they were given oral hygiene instructions and the required
dental treatment.

Oral Examination Steps

A single examiner (VS) carried out the examination using a mouth
mirror, William'’s probe, and cotton rolls. The collection of saliva
was done between 8 and 11 am in Coachman position with passive
drooling for a period of 5 minutes. The total quantity of saliva thus
collected was divided by 5 to obtain the unstimulated salivary flow
rate (USFR) per minute.

Salivary pH and buffer capacity were evaluated using
commercially available kits (Saliva Check buffer kits, GC Corp.,
USA). Participants were asked to expectorate saliva into the saliva
collection cup, provided in the kits. The pH and buffer strips were
dipped into saliva collected in the cup and removed immediately.
Color change was noted within 10 seconds for pH and within
2 minutes for buffer capacity and compared to the charts provided
in the kit.

Salivary viscosity was evaluated using Ostwald'’s viscosimeter
while salivary electrolytes—sodium, potassium, chloride, and
calcium were measured using SIEMENS auto-analyzer (Dimension
RXL Max, Siemens, USA).

Gingival and plaque scores were recorded using the Loe and
Silness index' and Silness and Lée index,' respectively.

A questionnaire was used to gauge the percentage of
participants using the oral hygiene practices taught in the study
at baseline and subsequent follow-ups.

These parameters were recorded for the patients at baseline,
and at 3-, and 6-month intervals. A summary of the methodology
has been shown in Flowchart 1.

Statistical Analysis

Statistical analysis was done using IBM SPSS STATISTICS (version
22.0). The normality of quantitative data was checked by measures
of Kolmogorov-Smirnov tests of normality. For skewed data,
comparisons were made by the Mann-Whitney test. For normally
distributed data, Student'’s t-test was applied to compare two
groups. For time-related variables of skewed data, Wilcoxon
signed-rank test was applied. One-way analysis of variance (ANOVA)
followed by post hoc multiple comparison tests was carried out for
normally distributed data. All statistical tests were two-sided and
performed at a significance level of a = 0.05.

Table 1: Details of the oral health preventive protocol followed in the present study

Appointment 2 (10 days after the
first appointment) (of approximately
45-minute duration)

Appointment 1 (of approximately
40-minute duration)

Appointment 3 (15 days after the
second appointment) (of about
40-minute duration)

Appointment 4 (1 month after
the third appointment) (of
about 30-minute duration)

(1) Explanation of the dental
problem and concept of preven-

(1) Explanation of the disease
process to the child and parent

tion (2) Application of 10% povidone-
(2) Recording of salivary flow rate iodine and 2% topical sodium
(Kerr, 1961)™" fluoride varnish on all erupted teeth

(3) Recording of gingival health
status (Loe and Silness index,
1963)'?

(4) Recording of plaque scores
(Silness and Loe, 1964)'3 followed
by brushing demonstration

(5) Sealing of open carious lesions
(6) Recording of 24-hour diet
diary (retrospective collection)

index scores with the child and the
parent

(3) Discussion of gingival and plaque

(1) Dietary counseling based
upon diet evaluation and analysis
of the recorded diet diary

(2) Recording of gingival health
status (Loe and Silness,

1963)

(3) Recording of plaque scores
(Silness and Loe, 1964)

(4) Oral prophylaxis

(5) Continuation of endodontic
and restorative procedures
already initiated

(1) Recording of salivary flow
rate (Kerr, 1961)

(2) Recording of the gingival
bleeding index (Loe and
Silness, 1963)

(3) Recording of plaque index
(Silness and Loe, 1964)

110

International Journal of Clinical Pediatric Dentistry, Volume 14 Issue 1 (January—February 2021)



Effect of an Oral Health Preventive Protocol on Salivary Parameters and Gingival Health of Children with Type 1 Diabetes

Flowchart 1: Flowchart depicting the stepwise methodology

Type 1 diabetes mellitus patient

|

Meets inclusion criteria (n = 50)
I

}

Does not meet inclusion criteria

|

Group | (n = 25)

l ¢
X
Group Il ((n = 25)

I/M insulin (in titrated Baseline Data:
doses) + implementation
of a comprehensive oral
health preventive protocol

and oral rehabilitation

« Correct brushing method

« Correct brushing frequency
* Use of fluoridated dentifrice
« Salivary flow rate

I/M insulin (in titrated
doses) + basic
preventive instructions
and the required dental
treatment

« Salivary pH and buffer capacity
« Salivary electrolytes

« Gingival health status

* Dental plaque status

l

Comprehensive oral health preventive protocol (different steps followed at different time intervals, details in Table 1)

Group |

Group Il

R/_J

3 months follow-up:
Re-evaluation of data recorded at baseline

6 months follow-up:
Re-evaluation of data recorded at baseline

REesuLTs

The study participants were sex- and age-matched at baseline.
Group | had 13 male and 12 female while group Il had 14 male and
11 female participants (p = 0.7). The mean age of the patients in
group I was 8.92 + 2.040 years and that in group Il was 9.68 + 2.036
years (p =0.19).

Changes observed in hygiene practices and oral parameters
of the study participants have been summarized in Table 2. As can
be seen, there is an improvement in the oral hygiene practices
with more participants adopting the recommended methods.
Also, improvement in salivary parameters and plaque and gingival
indices is observed over the course of the study. The improvement
is, however, greater in participants of group | as compared to group
Il. Table 3 depicts changesin the levels of salivary electrolytes which
have been discussed later.

Discussion

The study evaluated the effect of a comprehensive oral health
preventive protocol, over and above the effect of treatment for
diabetes, in improving the salivary parameters and gingival health
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of children with type 1 diabetes. This, to the best of our knowledge,
is the first study of this kind.

Different authors have compared type 1 diabetic children
with healthy controls and have reported less USFR, salivary pH,
salivary buffer capacity, and deranged salivary electrolytes in
diabetic children as compared to controls.*'% Researchers have
also evaluated different types of preventive regimens in healthy
children and reported that there was a significant reduction in
mutans Streptococci counts,'” improvements in plaque scores,%°
and dental caries status®'? after implementation of the preventive
protocol. However, no one has evaluated the efficacy of an oral
health preventive protocol in children with type 1 diabetes.

Diabetic children are at an increased risk of poor oral health
status. Also, oral health preventive strategies have not yet been
evaluated in such children by any investigator. A standardized
oral health preventive protocol, which was followed and
implemented for participants in group |, is already in use in the
Unit of Pedodontics and Preventive Dentistry, PGIMER for children
at high risk of dental caries. It has scientifically delineated and
sequentially spaced appointments. It consists of four appointments
and each appointment involves definite steps as mentioned in
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Table 2: Changes in the tested parameters over the course of the study

Parameter assessed Group Baseline (X+SD)  pvalue 3months(X+SD)  pvalue  6months(X+SD)  pvalue
Correct brushing method Group | 0 - 66.7 0.01 86.7 0.03
(modified bass method) (% of Group Il 0 40 66.7
participants)
Correct brushing frequency Group | 26.7 0.35 100 0.001 100 0.002
(twice daily or after every meal)  Group Il 233 40 68
(% of participants)
Use of fluoridated dentifrice (% of Group | 0 - 93.3 0.002 100 0.001
participants) Groupll 0 40 40
Unstimulated salivary flow rate Group | 0.36 +0.21 0.23 0.58 +0.15 0.01 0.82+0.16 0.001
(in mL/min) Groupll  032+0.24 0.46 +0.17 0.58 +0.16
Salivary pH Group | 6.94 +0.33 0.95 7.65+0.11 0.01 7.65 +0.09 0.10
Group Il 7.00 +0.47 7.42 +0.26 7.58 +£0.27
Salivary buffer capacity Group | 3.07 +£2.64 0.86 1040 +1.72 0.005 10.40 +0.82 0.02
Group Il 3.20+ 147 853+ 1.59 933+144
Salivary viscosity Group | 1.97 +0.42 1.00 1.17 £ 0.06 0.005 1.15+0.06 0.02
Group Il 1.97 +0.35 1.29+0.13 1.23 +£0.11
Plaque index Group | 141+0.33 0.80 1.04+0.53 0.01 0.36 +0.21 0.01
Group Il 1.39+0.25 1.30+0.22 0.90+0.19
Gingival index Group | 1.07 £0.35 0.40 0.74 £ 0.46 0.01 0.20+0.23 0.001
Group Il 1.04 +0.28 1.0+0.24 0.85+0.25
Mutans Streptococci counts (x10* Group | 10.52 + 12.58 0.40 4.35 +2.82 0.03 1.22 +0.38 <0.001
CFU/mL) Group Il 10.29 + 22.87 9.5 + 8.60 7.32 +10.51
Table 3: Comparison of levels of salivary electrolytes at baseline and post-intervention
Electrolyte Group Baseline (X + SD) pvalue 3 months (X + SD) p value 6 months (X + SD) p value
Sodium (mmol/L) Group | 31.72£11.32 1.00 23.68 + 5.07 0.08 23.96 +3.28 0.09
Group I 3221+ 13.44 2436 + 433 22.08 + 4.08
Potassium (mmol/L) Group | 28.11 + 8,51 0.98 22.72 +3.86 0.22 21.51 +267 047
Group Il 29.02 +8.40 2540 +4.11 20.96 + 2.68
Chloride (mmol/L) Group | 35.64 + 10.59 0.95 23.60 + 5.54 0.04 21.68 +5.61 0.11
Group Il 34.90 + 8.88 2644 +4.18 24.04 +4.81
Calcium (mg/dL) Group | 3.40 +1.84 0.98 6.77 +1.50 0.04 6.09 +0.81 0.14
Group Il 3.39+1.80 592+ 147 6.80 + 1.39

Table 1. The main purpose of the first appointmentis to discuss the
importance of preventive dentistry and the oral diseases children
suffer from with the parents/guardians and the child (patient). The
second appointment was scheduled at an interval of 10 days. This
duration allows for sufficient time to seal all open carious lesions
with intermediate restorative material (IRM) before the second
appointment to reduce bacterial load in the oral cavity. It also gave
sufficient time to the child to acquaint himself/herself with the
proper use of a toothbrush. The second appointment was about
explaining to the child/parent/guardian about the specific disease
process logically and scientifically. The third appointment involved
dietary counseling. However, this was only superficial guidance as
the participants were diabetic children and their diets are dictated
by their glycemic status. Also, they received a more comprehensive
dietary guideline for appropriate management of their blood sugar
levels by a trained dietician at the APC, PGIMER. This was done atan
interval of 15 days from the second appointment as this duration
was sufficient to record any change in the gingival status of the
participants. The fourth preventive appointment was kept after
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a period of 1 month following the third appointment. Within this
period, all the rehabilitative work including restorations, endodontic
treatment, crowns, etc., was carried out. Also, it is a well-established
fact that it takes 4 weeks for a microbial lag phase to occur following
diet counseling. This was another reason for keeping a 1-month
interval between the third and fourth appointments.

This protocol has already been shown to improve the oral health
status in high dental caries risk children.'® Thus, the implementation
of this protocol in the management of diabetic children was
expected toimprove their oral health too. Though other researchers
have proposed 4-10 appointments based oral health preventive
protocols,'®%2 these suffer from drawbacks like too closely or
irrationally spaced appointments, no provision to test the efficacy
of diet counseling, no recording of gingival or plaque indices.

A significantly greater number of children in group | started
practising the recommended oral hygiene measures as is evident
in Table 2. The brushing method taught in the study was the
modified Bass method and was considered as the right method.
All other methods like dattun, manjan, tooth powder, plain water,
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mouthwash, manual toothbrush, powered toothbrush, toothbrush
and interdental brush, toothbrush-floss and interdental brush, or
any other were considered incorrect from the present study’s point
of view. Correct brushing frequency was defined as twice daily or
brushing after every meal. All other toothbrushing habits like rarely/
sometimes, once daily, alternate days, or any other were considered
incorrect. This shows that education and motivation about oral
hygiene, done at regular intervals, can improve practices adopted
by children with diabetes.

The greater increase in the USFR in group | was perhaps partly
possible because of the improvement in the glycemic status of the
participants. Though, the oral rehabilitative work and preventive
regimen had a greater role to play as the children in group | had a
greater increase in USFR as compared to the children in group II.
Oral rehabilitation leading to a better masticatory efficiency and
less inflammation in the oral tissues, a decrease in plaque and
hence gingivitis (due to better brushing technique and frequency),
a decrease in oral bacteria leading to a reduction in extracellular
polysaccharides (due to the use of 10% polyvinylpyrrolidone iodine
and fluoride varnish)?>~2¢ appear to be responsible for the observed
results. The relatively less improvementin group Il could be because
of the lack of regular reinforcement of the preventive instructions
carried outin them. Group | also experienced an increase in salivary
pH and buffer capacity as compared to group Il. It was achieved not
just through better metabolic control of diabetes but also due to
the preventive protocol as mentioned above.

Salivary viscosity displayed a similar trend as salivary pH with
a group | exhibiting a greater reduction in viscosity than group
II. A greater salivary flow rate coupled with reduced extracellular
polysaccharides and improvement in the basement membrane
integrity of salivary gland acini leading to less fluid leakage could
have led to an improvement in salivary viscosity.

Salivary electrolytes viz. sodium, potassium, chloride, and
calcium do not exhibit the usual concentration pattern in type
1 diabetics due to peripheral vascular and acinic cell membrane
damage.?’ An improvement and normalization of these in both
the groups, in the present study, was probably due to improved
basement membrane integrity as a result of better metabolic control.

Plague and gingival scores followed similar trends with group
| experiencing a greater decrease in scores than group Il. These
results were an outcome of the preventive package implemented
in group | which included education, training, and periodic
reinforcement of the correct brushing technique and frequency,
use of fluoridated toothpaste which is known to reduce plaque and
hence gingivitis,?® and the use of povidone-iodine which is known
to reduce oral microbes?® and hence dental plaque formation. Also,
improvement in the salivary flow rates led to better clearance of
debris from the oral cavity which reflected in the reduced amount
of dental plaque accumulation. Gingival inflammation subsides if
the primary irritant—dental plaque is removed.3° Hence, gingivitis
in the experimental group decreased as a consequence of regular
and thorough plaque removal.

The findings of the study are in agreement with Dutta'®
who worked with healthy, non-diabetic children using the same
preventive protocol and reported improvement in the salivary flow
rate, viscosity, and microbial counts. Researchers have compared
type 1 diabetic children with healthy controls in cross-sectional
studies and their observations have been mentioned previously.
However, a comparison of our work with other researchers was not
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possible as no one, to the best of our knowledge, has worked with
type 1 diabetic children using the oral health preventive protocol
as used in the present study.

The study was conducted for a limited period which is a
limitation. It is reminded that studies with longer follow-ups and
greater sample size be done to establish the benefits of this oral
health preventive protocol in children with TIDM.

CONCLUSION

There was a significant improvement in the salivary parameters
and gingival health of children with type 1 diabetes, who usually
ignore their oral health on the pretext of their systemicillness, after
implementation of an oral preventive protocol. This shows the
importance of interdisciplinary cooperation in the management of
such children. It is recommended that such a preventive program
be included in the medical management of children with TIDM.
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