Effect of a multi-faceted intervention on gingival health
among adults with systemic sclerosis
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ABSTRACT

Objective. To evaluate the effect of
adaptive oral hygiene devices and
orofacial exercise to improve gingi-
val health among adults with systemic
sclerosis (SSc).

Methods. Forty-eight patients with SSc
were assigned randomly to the multi-
faceted oral health intervention or
usual dental care control group. Par-
ticipants in the intervention group re-
ceived a rechargeable, powered Oral-
B?® oscillating-rotating-pulsating tooth-
brush and a Reach® Access™ Flosser
that has a toothbrush-like handle. For
those with an oral aperture of less than
40 mm, orofacial exercises were taught.
Participants in the control group were
each given a manual toothbrush and
dental floss. Participants in both groups
received instructions and demonstra-
tion on the use of the devices, and were
requested to perform the respective
intervention twice a day for 6 months.
Evaluations were at baseline, 3-, and 6-
months. The main outcome was gingi-
val index (GI), an indicator of gingival
inflammation.

Results. Both groups showed signifi-
cant reduction in GI scores at 6 months
(ps<0.005). Reduction in GI scores
of the intervention group at 6 months
was 20.8% which is considered to be
clinically significant. Compared to the
control group, the intervention group
showed a significant and larger reduc-
tion in GI score by 8% at 6 months
(p=0.0007).

Conclusion. Results support the use of
adaptive devices and orofacial exercise
to improve gingival health in adults
with SSc when compared to use of
manual toothbrushing and finger-held
flossing. Recommending and educating
patients with SSc to use adaptive de-
vices to clean the tooth surfaces looks
promising for long-term oral health
improvement.
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Introduction

In systemic sclerosis (SSc), defective
vascularity and alterations of the micro-
circulation of the gingival tissues may
lead to gingival inflammation (1, 2).
Medical treatment of SSc and its com-
plications require the use of systemic
drugs such as immunosuppressants to
control pulmonary and skin fibrosis,
and calcium channel blockers to con-
trol Raynaud’s phenomenon. These
drugs are known to increase the risk
of developing gingival hyperplasia (3).
Sicca symptoms (including dry mouth)
are common in SSc (about 60%), which
are almost always due to salivary gland
fibrosis (4-6). In addition, antihyperten-
sives and antidepressants are associated
with dry mouth as well (7). Dry mouth
has been shown to promote the develop-
ment of dental plaque and increase the
risk of developing oral diseases (8-10),
such as gingival inflammation, which is
induced by dental plaque (11, 12). Com-
pared to sex-matched healthy controls,
a higher proportion of people with SSc
exhibited more dental caries experience,
periodontal disease, and gingivitis (13-
15). Gingival bleeding was present in
about 60% of patients with SSc (13).
Despite the high risk of oral diseas-
es in people with SSc, few research
programs, to date, have focused on
improving the oral health of this par-
ticular population. Adaptive oral hy-
giene devices, such as powered tooth-
brushes and flossers with elongated
and enlarged handles to accommodate
microstomia, reduced manual dexter-
ity, limited hand joint mobility and
grip strength barriers in manipulating
toothbrushes and dental floss, may help
improve oral self-care (16).

Results of a systematic review of 42
trials of non-disabled populations indi-
cated that powered oscillating-rotating
toothbrushes reduce plaque and gingi-
vitis more than manual toothbrushes
(17). Studies to compare the use of an



adapted flosser to finger flossing indi-
cated that the adapted flosser and finger
flossing are equally effective in reducing
plaque and gingival inflammation (18-
22).However, participants preferred the
adapted flosser over finger flossing (18,
22). Several authors concluded that the
adapted flosser was significantly more
effective in facilitating patient compli-
ance and establishing long-term regular
flossing habit (23, 24).

Risheim et al. (25) found that the use
of a powered toothbrush for two weeks
was more effective than the use of a
manual brush for the same period of
time in reducing plaque among patients
with rheumatoid arthritis. However, a
longer study duration and a more ro-
bust outcome measure such as gingival
inflammation are needed to confirm the
effectiveness of adaptive oral hygiene
devices to improve gingival health in
this and other connective tissue disor-
der populations.

The purpose of this study was to evalu-
ate the effect of a multi-faceted oral
health intervention for improving gingi-
val health among adults with SSc. The
selection of gingival health instead of
dental plaque as the outcome is based
on the fact that gingival inflammation
is relatively not influenced by a single
episode of self-performed oral hygiene
(such as tooth brushing) (26). This
study implemented a single-blinded,
randomised controlled trial with two
groups: (1) Multi-faceted oral health
intervention group - adaptive oral hy-
giene devices, and orofacial exercise;
and (2) Usual dental care control group
— manual toothbrushing and dental
flossing. It was hypothesized that adults
with SSc receiving the multi-faceted
oral health intervention would show a
significant reduction in gingival inflam-
mation when compared to the usual
dental care control group at intervals of
3- and 6-month post baseline. This pro-
tocol was approved by the Institutional
Review Board of the Medical Univer-
sity of South Carolina (MUSC) where
the study was conducted.

Methods

Participants

Participants eligible for the study were
adults (aged >18 years old) who ful-
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filled the American College of Rheu-
matology preliminary classification
criteria for SSc (27), and were diag-
nosed with SSc at least 1 year prior to
study baseline evaluation. Exclusion
criteria were localised scleroderma
(e.g. morphea, linear scleroderma, and
en coup de sabre), less than 10 natural
teeth, an upper and/or lower full den-
ture, requirement for antibiotic therapy
prior to dental examination, use of a
rechargeable, oscillating-rotating-pul-
sating or sonic powered toothbrush, or
an adapted flossing device similar to
Reach® Access™ Flosser, performance
of mouthstretching exercise on a regu-
lar (e.g. daily) basis, complaint of any
major jaw joint problems (e.g. severe
pain or dislocation), or currently re-
ceiving periodontal disease treatment.

Recruitment

One hundred and thirteen patients with
scleroderma from the rheumatology
clinic at MUSC facilitated by its lo-
cal connective tissue disease database
(CTDD) were invited to the study and
if interested, contacted either in per-
son or by phone. The CTDD contains
medical information on the majority of
patients with SSc who received consul-
tation and/or treatment at the university
rheumatology clinic beginning in 2001.
Forty-eight eligible participants com-
pleted the baseline assessment with a
recruitment rate of 42.5%. Reasons for
patients not completing the baseline
assessment included: not meeting the
selection criteria, conflict with other
medical needs, unable to take time off
at work, fear of losing teeth, and un-
able to contact patients (after several
attempts) to schedule an appointment.
Based on a predetermined computer
randomisation list, the 48 participants
were randomly assigned to one of two
study groups: the multi-faceted oral
health intervention group (26 partici-
pants) or the usual dental care control
group (22 participants).

Randomisation

Since the cutaneous form of SSc (lim-
ited vs. diffuse), and medical treatment
regimens such as immunosuppres-
sants and calcium channel blockers
may have a different effect on gingi-
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val health, they were used as the strata
for randomisation to ensure a balance
of assignment for these two variables.
Using these two variables as stratifica-
tion factors, participants were subdi-
vided into the four strata: limited form
with medications, limited form without
medications, diffuse form with medica-
tions, and diffuse form without medi-
cations. A block randomisation was
used with a block size of seven and
an allocation ratio of 4:3, which led to
random assignment of 4 participants to
the intervention group and 3 to the con-
trol group.

Procedures

One to two days before the study ap-
pointment at the university research
dental clinic, potential participants
were contacted by phone and instructed
not to perform any oral self-care pro-
cedures, nor to use chewing gum the
evening and morning before the ap-
pointment. All participants who met the
study criteria and chose to participate
received a dental prophylaxis follow-
ing the baseline mouth examination.
The baseline evaluation included an as-
sessment of gingival inflammation, and
measurement of oral aperture, as well
as completion of an oral health-related
questionnaire including oral health be-
haviours and barriers to performing oral
hygiene.

Participants in the multi-faceted oral
health intervention group received a re-
chargeable, powered Oral-B® oscillat-
ing-rotating-pulsating toothbrush (no
brushing time display) and a Reach®
Access™ Flosser. An Oral-B® Precision
Clean™ brush head was provided; this
small brush head is supposed to help
participants with microstomia reach
the back teeth easier. For those with an
oral aperture of less than 40 mm, orofa-
cial (manual mouth-stretching and oral
augmentation) exercises were taught,
and handouts with pictures showing
the exercises were given. The orofacial
exercise protocol was adapted from
Naylor et al. and Pizzo et al. (28, 29).
Participants in the control group were
each given a manual toothbrush (Oral-
B® Complete Advantage Deep Clean
toothbrush) and dental floss (Crest®
glide shred guard floss).
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Participants were instructed to thor-
oughly brush their teeth for 2 minutes
and to floss using the devices provided,
as well as perform the orofacial exercise
twice a day, if applicable, for 6 months.
In addition, each participant received
a 2-minute hourglass timer; and two
tubes of fluoride toothpaste (Crest Pro-
Health toothpaste). The timer was used
to standardise the amount of time that
participants in each group spent brush-
ing their teeth. However, participants
were not told not to use additional oral
hygiene products such as mouthrinse.
At the 3-month evaluation, the dental
hygiene products and device parts were
replenished.

Self-monitoring

Participants received monthly calen-
dars to keep a record of their daily oral
hygiene and were resupplied with these
at the 3-month evaluation. On each day
of the study follow-up, participants
were requested to record whether they
had brushed their teeth, flossed, and
performed orofacial exercise (if ap-
plicable) by marking “yes” or “no” on
the calendar. At the end of each month,
participants mailed the completed cal-
endar back to the research coordinator
in a self-addressed, stamped envelope.
Telephone reminders were made to
those participants who had not returned
their calendar.

Maintenance phase

The maintenance phase consisted of
three telephone calls (about 15-20 mins
each from the research coordinator) at
2-week, 2-month, and 5-month inter-
vals post baseline. These monitoring
phone calls served to encourage com-
pliance and to answer any questions or
issues that the participants had in rela-
tion to implementing the oral hygiene
(and orofacial exercise) regimen.

3-month and 6-month

post-training evaluations

At the end of the baseline visit, all par-
ticipants were reminded to return to the
research dental clinic at 3-month and
6-month for oral assessments. The re-
search coordinator called participants
one to two days before each evaluation
to request that they refrain from oral

hygiene practices as they did prior to
the baseline evaluation. Each assess-
ment was exactly the same as the base-
line evaluation.

Blind assessment

Two calibrated dental hygienists (30)
were designated as the oral health ex-
aminers and conducted the assessments
at the baseline and each of the two sub-
sequent evaluations. Efforts were made
to have the same participant assessed
by the same examiner at each evalua-
tion. The oral examiners were blinded
to the participants’ group assignment.
Participants were blinded to the other
type of intervention available in the
study. To avoid bias in the collection
of the outcome measures, the oral ex-
aminers were instructed not to ask par-
ticipants about any treatment-related
issues of the study.

Outcome measure

The Loe-Silness gingival index (GI) was
used to estimate different degrees of in-
flammation in marginal gingiva (31).
Gingival measures were made accord-
ing to the GI. In this index, the gingival
tissues surrounding each selected tooth
are divided into four areas for scoring:
mesial, distal, buccal, and lingual. Each
area was scored for gingivitis on a 0-3
ordinal scale according to the follow-
ing criteria: 0 = normal gingiva, 1 =
mild inflammation — slight change in
colour, slight oedema, and no bleeding
on probing, 2 = moderate inflammation
—redness, oedema, glazing, bleeding on
probing, and 3 = severe inflammation
— marked redness and oedema, ulcera-
tion, tendency to spontaneous bleeding.
The GI scores were collected from a
maximum of 28 teeth in each partici-
pant (third molars excluded).

Specific medical history including SSc
disease sub classification, disease dura-
tion, medical co-morbidities and medi-
cations that are known to increase the
risk of dental problems, or influence
periodontal health or disease progres-
sion were obtained from patient medi-
cal records.

Data analysis

The main outcome was gingival in-
flammation using the change in GI
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scores, between any 2 of the 3 assess-
ment times. The GI scores from the
distal and mesial surfaces were pooled
to form the interproximal scores. In ad-
dition to the composite GI scores for
the whole mouth, changes in GI scores
for specific surfaces were calculated in
12 sites based on the surface and tooth
location. They were as follows: inter-
proximal, buccal, and lingual surfaces
of anterior (teeth 6-11 and 22-27) and
posterior teeth (teeth 2-5, 12-15, 18-21,
and 28-31) in the maxillary and man-
dibular arches.

Due to relatively small sample size, we
used non-parametric statistics to test
for (i) within-group comparisons: sig-
nificant changes in GI scores between
baseline and each post-baseline assess-
ment point (i.e. 3 or 6 months), and be-
tween the two post-baseline assessment
points, separately for the control and
intervention groups, and (ii) between-
group comparisons: improvement in GI
change scores at each post-baseline as-
sessment point (i.e. change scores from
baseline to 3 months, 3 to 6 months,
and baseline to 6 months) for the inter-
vention group when compared to the
control group. For within-group com-
parisons, we used the Wilcoxon signed
rank test (two-sided at oo =0.05) and for
between-group comparisons, we used
the Wilcoxon rank sum test (one-sided
at a. =0.025). Analysis of the subgroups
was also conducted which is to com-
pare participants in the intervention
group (n=13) who received the powered
toothbrush, adapted flosser, and oro-
facial exercise with the participants in
the control group (n=15) having an oral
aperture of less than 40 mm. All analy-
ses were performed using SAS (version
9.1.3; SAS Institute; Cary, NC).

Adherence rates

To analyse adherence rates, we calcu-
late the monthly adherence rates across
the 6-month study period as the ratio
of the number of brushing and flossing
sessions each month recorded in the
participants’ log to the number of ses-
sions prescribed (i.e. number of days in
that month). Brushing or flossing more
than 2 times in a given day was treated
as 2, which is the number of sessions
requested. Forty participants (22 from



the intervention group) returned the
monthly calendar. For the intervention
group, the mean (SD) adherence rate
on brushing was 90.8%+9.8% with
86.4% participants achieving 80% or
higher adherence rate; and the mean
(SD) adherence rate on flossing was
68.8%+29.6% with 72.7% participants
achieving 50% or higher adherence
rate. For the control group, the mean
(SD) adherence rate on brushing was
82.2%=+18.8% with 61.1% participants
achieving 80% or higher adherence
rate; and the mean (SD) adherence rate
on flossing was 61.7%=+32.7% with
66.7% participants achieving 50% or
higher adherence rate. No significant
differences in adherence rates were
observed between the two groups. The
selection of 80% for brushing adher-
ence rate was based on the literature on
health behaviour research that this cut-
off is a common standard set for high
adherence rate (32). In this study, 80%
or greater adherent rate is equivalent to
brushing teeth twice a day. Whereas for
flossing behaviour, we selected the cut-
off of 50% adherence rate, as 50% is
equivalent to flossing once a day.

Results

Descriptive statistics for the study
sample are listed in Table I. Of the 48
participants enrolled, 6 participants (3
from each group) dropped out after
completion of the baseline evaluation.
As a result, there were 42 participants
who completed the 3-month assess-
ment — 23 in the intervention group and
19 in the control group. An additional
3 participants (1 from the intervention
group) did not complete the 6-month
assessment. Some of the known reasons
for participants drop out included sick-
ness, diagnosis of cancer, incarceration,
complaint of sore throat after the dental
cleaning in the intervention group; and
hip replacement, deceased, military
service, and unable to re-schedule the
final visit before the termination of the
study in the control group.

Within-group comparisons

From baseline to 3 months, each group
showed statistically significant differ-
ences (i.e. improvement) in their GI
scores (ps<0.0005) (Table II). By spe-
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Table I. Characteristics of the participants at baseline.

All (n=48) Intervention group Control group
(n,=26) (n,=22)
Characteristic? Mean+SD (Range) Mean+SD (Range)  Mean+SD (Range)
or n. (%) or n, (%) or n, (%)
Age (years) 50.7£13.0 (22-76) 51.9+14.3 (22-76)  49.2+11.4 (23-73)

Disease duration (years)®
Oral aperture at baseline (mm)

Diffuse cutaneous subset 20 (41.7%)
Contractures (hand/wrist/elbow) 12 (25.0%)
Tender/swollen hand joints 15 (31.2%)
Gastroesophageal reflux disease 38 (79.2%)
Sicca syndrome 14 (29.2%)
Sjogren’s syndrome 4 (10.4%)
Salivary gland enlargement 1 (2.1%)
Secretagogue 3 (0.06%)
Calcium channel blocker 26 (54.2%)
Immunosuppressant 11 (22.9%)
Female 38 (79.2%)
African American® 26 (54.2%)
Married 22 (45.8%)
Rural 27 (56.3%)
Non-smoker (current) 46 (95.8%)
Education (less than college) 27 (56.3%)
Employment (FT and PT) 18 (37.5%)
Not employed due to disability 14 (29.2%)
Annual income (< $20,000) 17 (35.4%)
Annual income (= $55,000) 17 (35.4%)
No dental insurance 19 (39.6%)
Private dental insurance 19 (39.6%)
Number of teeth 24.3+4.0 (10-28)

Number of missing teeth 3.7+4.0 (0-18)
Dental visit (in past 12 months) 33 (68.8%)
Brush teeth (at least twice a day) 31 (64.6%)
Floss teeth (at least once a day) 25 (52.1%)
Use an electric toothbrush 12 (25.0%)
Use an oral irrigator 5 (10.4%)
Use disposable floss picks 26 (54.2%)
Have difficulty flossing back teeth 26 (54.2%)
Have difficulty using dental floss 26 (54.2%)

to floss teeth

7.6+6.1 (1.0-24.7)
36.5+9.7 (10.0-56.7) 36.2+11.0 (10.0-56.7) 36.8+8.0 (22.7-50.3)

8364 (1.5-24.7) 6.8+5.8 (1.0-17.8)

12 (46.2%) 8 (36.4%)
8 (30.8%) 4 (182%)
9 (34.6%) 6 (27.3%)
22 (84.6%) 16 (72.7%)
7 (26.9%) 7 (31.8%)
3 (11.5%) 2 (9.1%)
0 (0.0%) 1 (45%)
1 (3.8%) 2 (9.1%)
12 (46.2%) 14 (63.3%)
8 (30.8%) 3 (13.6%)
21 (80.8%) 17 (773%)
13 (50.0%) 13 (59.1%)
10 (38.5%) 12 (54.5%)
13 (50.0%) 14 (63.6%)
25 (96.2%) 21 (95.5%)
15 (57.7%) 12 (54.5%)
8 (30.8%) 10 (45.5%)
7 (26.9%) 7 (31.8%)
10 (38.5%) 7 (31.8%)
10 (38.5%) 7 (31.8%)
11 (42.3%) 8 (36.4%)
7 (26.9%) 12 (54.5%)

253+2.8 (20-28)  23.1+5.0 (10-28)
2.742.8 (0-8) 4.9+50 (0-18)
19 (73.1%) 14 (63.6%)
19 (73.1%) 12 (54.5%)
15 (57.7%) 10 (45.5%)
7 (26.9%) 5 (22.7%)
3 (11.5%) 2 (9.1%)
14 (53.8%) 12 (54.5%)
13 (50.0%) 13 (59.1%)
14 (53.8%) 12 (54.5%)

$n=42, due to missing data; *Only African Americans and Caucasians; FT: full time; PT: part time.
¥No significant difference in any of the above characteristics between the intervention and control

groups.

cific tooth areas, statistically significant
differences (i.e. improvement) were
mainly on the surfaces of anterior teeth
(both maxillary and mandibular). From
3-6 months, statistically significant dif-
ferences (i.e. improvement, p=0.0001)
were observed in the intervention
group, especially on the interproximal
and buccal surfaces of anterior teeth.
Contrarily, statistically significant dif-
ferences (i.e. regression, p=0.004) were
observed in the control group, particu-
larly on the interproximal and buccal
surfaces of anterior teeth. For the whole
study period (0—6 month), both groups
showed statistically significant differ-
ences (i.e. improvement, ps<0.005)
for GI scores. Statistically significant
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differences (i.e. improvement) were
recorded on all surfaces of the ante-
rior teeth (ps<0.03), and interproximal
(»=0.026) and buccal (p=0.030) surfac-
es of the mandibular posterior teeth for
the intervention group. For the control
group, statistically significant differ-
ences (i.e. improvement) were record-
ed on the interproximal (p=0.017) and
buccal (p=0.031) surfaces of the maxil-
lary posterior teeth, and on the lingual
(p=0.038) surface of mandibular poste-
rior teeth.

Between-group comparisons

Compared to the control group, the in-
tervention group did not show a statis-
tically significant larger improvement
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of the GI scores at 3 months (Table
II). From 3-6 months, the intervention
group showed a significantly larger im-
provement in the GI scores than that of
the control group (p<0.0001). Specific
surfaces of larger improvement includ-
ed interproximal (ps<0.002) and buccal
(ps=<0.002) surfaces of anterior teeth in
both arches. For the whole study period
(0-6 months), the intervention group
showed a statistically significant larger
improvement in GI scores than that of
the control group (p=0.0007) (Fig. 1).
Specific surfaces of larger improve-
ment included interproximal (ps<0.02)
and buccal (p=0.018) surfaces of the
anterior teeth, and buccal (p=0.01) sur-
face of the mandibular posterior teeth.

Subgroup analyses

Of the 28 participants with a mean oral
aperture size of less than 40mm at base-
line, 13 received orofacial exercise in-
struction. The mean (SD) age of these
28 participants was 51.3+12.3 years old,
ranging from 23 to 76 years, with 78.6%
of them being female, and 57.1%, Afri-
can American. The mean (SD) disease
duration based on the available date of
diagnosis was 8.6+7.1 years, while 15
participants (53.6%) were diagnosed
with limited cutaneous SSc.

Results of the subgroup analysis be-
tween the multi-faceted intervention
(in which participants with an oral ap-
erture of less than 40 mm received the
powered toothbrush, adapted flosser,
and orofacial exercise) and the control
group (in which participants’ oral aper-
ture was <40 mm) were consistent with
those in the main analysis (Table II).

Discussion

Findings from the present study sup-
port our hypothesis that the multi-fac-
eted oral health intervention (includ-
ing the use of powered toothbrush and
adapted flosser, and orofacial exercise)
is superior to the usual dental care in
improving gingival health at 6 months
among adults with SSc. The multi-fac-
eted intervention provided a significant
advantage over the usual dental care by
reducing gingivitis by 8% at 6 months,
which is consistent with the findings
from the Cochrane systematic review
of randomised controlled trials com-

Table II. Change in the mean gingival index (GI) scores (whole mouth) of the intervention

group when comparing to the control group.

Entire sample

Subgroups with oral aperture <40 mm

Time Intervention™*  Control™*  Difference® Intervention®*  Control**  Difference™
0-3 months 0.05% 0.14% -0.09 0.08* 0.08% 0.00
3-6 months 0.06¢ -0.05% 0.117 0.06¢ -0.05 0.107
0—6 months 0.12% 0.06% 0.07° 0.16¢ -0.02 0.187
**Sign rank test; *Rank sum test; ¥p<0.05, two-side test; /p<0.025, one-side test.
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Fig. 1. Mean changes in gingival index scores at 3 and 6 months.

paring powered and manual toothbrush
use among non-disabled populations
(33). Deery et al. (33) found powered
toothbrushes were superior to manual
brushes in reducing gingivitis by 6% in
1- to 3-month time intervals.

Within the intervention group, sig-
nificant improvement in the GI scores
across the 6-month study period was
observed. The overall improvement in
Gl scores of the intervention group at 6
months was 20.8% which exceeds the
recommended 15-20% from the Amer-
ican Dental Association to be clinically
significant (34).

The lack of statistically significant im-
provement in GI scores when compar-
ing the intervention and control group
at 3 months may be explained by the
learning curve effect of using the adap-
tive oral hygiene devices. Lazarescu
(35) found it may take several weeks
for someone to learn how to manipulate
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a powered toothbrush efficaciously, and
significant improvement in gingival
health can be observed in18 weeks. For
this particular SSc population, learning
to use the oral hygiene devices profi-
ciently may have taken longer com-
pared to people without orofacial and
manual dexterity problems. Between
the 3- and 6-month evaluations, it seems
participants were able to master how to
use the adaptive devices well and incor-
porate them into their oral hygiene rou-
tine. As a result, we observed a statisti-
cally significant improvement in the GI
score in the intervention group when
compared to the control group. Howev-
er, a more definitely conclusion could
not be drawn unless we had collected
at least one more data point beyond 6
months and these data showed the GI
score in the control group returned to
the baseline, and the GI score in the in-
tervention group continued to improve.
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The statistically significant improve-
ment in GI scores on the intervention
group are mainly in the anterior teeth
when compared to the control group,
which may indicate that the addition
of orofacial exercise may not have
had a significant contribution to the
improvement of the GI scores in the
intervention group. Based on the find-
ings in the literature (36), powered
toothbrushes helped reduce gingival
inflammation in lingual sites, however,
this benefit was not observed in our in-
tervention group. It may be because the
participants did not place the powered
toothbrush in such a way to clean the
lingual surfaces of the anterior teeth.
Cleaning the interproximal surface
mainly confined to the anterior teeth,
and very little improvement in the GI
score was observed in the posterior
teeth especially on the maxillary arch.
Study participants did not seem to take
full advantage of the adaptive devices
to reach the posterior teeth (except the
buccal surface on the mandibular arch)
for cleaning.

Findings from the usual care control in
the present study were consistent with
the literature that a single oral hygiene
instruction (toothbrushing and floss-
ing), and professional oral prophylaxis
provided at baseline had a small sta-
tistical significant positive effect on
the reduction of gingival inflammation
at 6-month follow-up (37). Typically,
after a single oral hygiene instruction,
there is a short-term improvement
(within 3 months) in gingival health,
which will then start to regress; and the
condition of the gingival health eventu-
ally returns to that of the pre-instruction
level a year later (38-40). In our study,
the improvement in the GI score at 3
months was 18.2%, but at 6 months, the
improvement reduced to 13% which is
not clinically significant (34). The tra-
jectory of the GI scores in the control
group of the present study followed this
classic clinical pattern. The frequency
of oral hygiene was maintained but the
time spent and quality of the cleaning
may have diminished (38). Therefore,
in order to maintain a longer term im-
provement in oral health, supervised
(i.e. face-to-face), repeated reinforce-
ment of oral hygiene instruction from

a dental health professional is essential
41).

Even though adaptive oral hygiene
devices were shown to be efficient in
reducing gingivitis at 6 months, not all
participants were adherent to the study
protocol. Data from the post-study tel-
ephone interview revealed that several
participants in the intervention group
raised some issues and concerns about
the use of the adaptive oral hygiene de-
vices. One participant complained the
vibration of the powered toothbrush
caused her to have a headache, another
participant forgot to charge the tooth-
brush; therefore, she did not use it very
often. A third participant complained
the Reach® Access™ Flosser caught
between her teeth as a result she used
floss picks instead.

The multi-faceted intervention offered
the potential for reducing gingival in-
flammation (gingivitis) among adults
with SSc in 6 months. Future studies
with a longer-term follow-up are need-
ed to evaluate whether the improvement
will decrease extensive restorative and
periodontal treatments and emergency
dental care such as extractions, and
fewer missed workdays due to dental
problems such as toothaches, and re-
duce risk of having oral disease related
systemic problems and/or aggravation
of the existing systemic disease, as well
as decrease oral health care costs.
Given the relatively small numbers of
participants in the sample, data analyses
on subgroups participants with certain
characteristics such as Sjogren’s syn-
drome will not yield valid results. To
determine the multi-faceted oral health
intervention is more effective in patients
with certain characteristics, it may re-
quire subject recruitment targeting at
those characteristics as the inclusion
criteria to get the needed numbers for
achieving sufficient statistical power.
Since people with connective tissue
disorders were found to be less likely
to visit a dental professional for pre-
ventive care when compared to that of
the general population (42), rheuma-
tologists have a role to encourage their
patients to receive dental care on a reg-
ular basis, and may recommend them
the use of appropriate adaptive oral hy-
giene devices to improve oral health.
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