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Impact of home-based professional dental
cleaning on oral health and oral
health-related quality of life in
care-dependent older adults - a randomized
controlled trial
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Abstract

Objective: The trial aimed to study the additive effect of domiciliary professional dental cleaning on root caries lesions
(RCLs), oral hygiene outcomes and oral health-related quality of life (OHRQoL) in care-dependent older adults with in-
home care that use high fluoride toothpaste, compared with oral care as usual for a year. Basic research design: Parallel-
group evaluator-blinded randomized controlled trial. Clinical settings: Participants own home in Sweden. Participants:
194 care-dependent with in-home care aged 265 years and > natural tooth were randomized (I:1) in blocks by computer-
generated sequence. 149 were available at baseline (intervention (I) = 80, control (C) = 69). All were provided with
toothbrushes and high-fluoride toothpaste (5,000 ppm F) for daily use. Intervention: Domiciliary professional dental
cleaning and oral hygiene instructions by dental assistant, every third month. Main outcomes: The primary outcome was
RCLs progression. Secondary outcomes were gingival bleeding, oral hygiene, hyposalivation and OHRQol, registered at
baseline and after | year by dental hygienists. Results: Due to high attrition (45%), 82 individuals remained (I = 50, C = 32)
after | year resulting in an underpowered study. The number of subjects assessed with RCLs progression was | | (22.0%) in
| group and 9 (28.1%) in C. With the use of per protocol analysis, no significant differences between groups were seen for
any of the outcomes. Conclusions: Domiciliary professional dental cleaning to care-dependent older adults does not
seem to have any additive preventing effect on RCLs to daily toothbrushing with high-fluoride toothpaste. This suggests
that focus be maintaining good daily oral health routines rather than home-care visits to maintain oral health.
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Introduction

Oral health affects quality of life such as ability to eat,
breathe, and speak, as well as the capacity to socialize and
work without experiencing pain from the oral cavity and

orofacial structures. It also involves not feeling embarrassed
or uncomfortable (World Health Organization, 2022). With
advancing age, the risk of poor oral health increases due to
disease and disability, particularly in individuals with a high
number of natural teeth and complex dental constructions
that require diligent daily oral hygiene (Astvaldsdottir et al.,
2018). The oral problems are often related to teeth with
dental plaque and food debris (Koistinen et al., 2019) that
could lead to dental caries often further complicated by oral
dryness (Burrow and Stacey, 2017). In Sweden, a decline in
both dental caries and the number of filled teeth have been
observed among individuals aged 30—79 years who visited
dental clinics between 2014 and 2023. However, an
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increase has been noted in the 80-90 age group (The
Swedish Quality Registry for Caries and Periodontal
Disease (SKaPa), 2023). A common type of dental caries
among care-dependent older adults are root caries lesions
(RCLs) (Tan et al., 2010). RCLs are located below the
enamel-cementum junction (ECJ) on the root surface of a
tooth (Burrow and Stacey, 2017). Shallow RCLs can be
arrested by regularly adding sodium fluoride to the root
surface, for example by brushing with toothpaste containing
5,000 ppm fluoride (Ekstrand et al., 2013). Deep cavitated
RCLs should be restored due to the risk of pulp damage
(Burrow and Stacey, 2017). Prevalence of RCLs among
older adults varies, with reports of 12,5% (Bashir, 2022)
and 25 to 100% (Gavriilidou and Belibasakis, 2019). There
are few Swedish reports concerning prevalence of RCLs,
mainly from nursing homes. A trial with 146 nursing home
living older adults with a total of 809 teeth were registered
with 94 active RCLs at baseline (12% active RCLs)
(Girestam et al., 2020). Ericson et al., (2023) conducted a
trial with nursing home living older adults who had a mean
of 20.4 teeth of which 2.9 teeth had active RCLs (Ericson
et al., 2023). The Swedish national guidelines recommend
that adults with a high risk of RCLs brush twice a day with a
high-fluoride toothpaste (5,000 ppm) (National Board of
Health and Welfare, 2022) and that dependent older adults
who have difficulties performing daily oral hygiene could
be offered assisted daily oral care by nursing staff. Though,
assisted daily oral care could be a challenge considering
today’s complex tooth replacements, resistance due to
impaired cognitive functions, and communication problems
(Keboa et al., 2019; Doshi et al., 2021).

In Sweden, the regions and municipalities are respon-
sible for providing social services (personal alarms, in-
home care service or residential/nursing/care home liv-
ing) (National Board of Health and Welfare (Statistik),
2022) and dental care support (Region Gavleborg, 2020)
for care-dependent older adults. The dental care support,
called necessary (N) dental care, is available to people with
comprehensive care needs (Region Gavleborg, 2020). The
N dental care consists of four groups, N1-N4. N1 is for
individuals living in nursing homes, while N4 is for those
with in-home care. N dental care provides basic dental care
such as dental examinations, tooth restorations and dentures
(Region Gévleborg, 2020), mainly conducted at a dental
clinic. Treatments such as regular checkups and profes-
sional dental cleaning (Wardh et al., 2012) could be per-
formed at home by dental staff (domiciliary dental care
[DDC]) (Sjogren et al., 2016). An oral health care as-
sessment (OHCA) provided by dental hygienists, is an
assessment performed at home aimed at determining the
need for dental care and providing daily oral hygiene
recommendations to nursing staff and relatives. OHCA is
free of charge, while other N dental care is subsidized
according to the economic system for health care in Sweden
(Region Gavleborg, 2020).

Older adults receiving in-home care could be expected to
have a similar oral health status as residents in nursing
homes (Czwikla et al., 2021). The dental care situation for
care-dependent older adults can be a challenge, in terms of

both dental clinic treatment and daily oral hygiene tasks
(Wardh et al., 2012). DDC could be an option for care-
dependent older adults who face difficulties participating in
activities outside their home (Muszalik et al., 2015). DDC
could also be beneficial for the nursing staff when high
workloads and staff shortages could be an obstacle to
transporting the older adults to a dental clinic. More ad-
vanced dental care is difficult to perform in a home envi-
ronment, but treatment needs, and especially the effects of
prophylactic procedures have not been fully evaluated. In
Sweden, older adults entitled to subsidized (N) dental care
often provides prophylactic treatments every third month by
dental hygienists or dental assistants. Prophylactic treat-
ments often include professional dental cleaning with re-
moval of visible calculus, aiming to reduce the amount of
dental plaque above the gingival margins. However, the
cause for prophylactic treatment every third month is un-
clear. Neither has the new Swedish national guidelines
recommending daily use of high fluoride toothpaste in
individuals with risk of RCLs been studied in the actual
patient group (National Board of Health and Welfare,
2022). Therefore, the aim of this trial was to for a year,
study the additive effect of domiciliary professional dental
cleaning on root caries lesions (RCLs), oral hygiene out-
comes and oral health-related quality of life (OHRQoL) in
care-dependent older adults with in-home care that use high
fluoride toothpaste and compare with oral care as usual. The
hypothesis was that domiciliary professional dental
cleaning will improve oral health, as measured by root
caries development, gingival bleeding, plaque accumula-
tion and oral mucosal status, compared with a control group
that continues with daily oral care as usual.

Methods

This parallel-group evaluator-blinded randomized con-
trolled trial (RCT) was performed in Sweden in Region
Dalarna and Region Gavleborg between December 2021
and April 2024. These regions were chosen due to similarity
in geographic conditions and population. The Public Dental
Service in these regions is exclusively responsible for the
OHCAs, which in other regions may be performed by
private providers. Participants were consecutively recruited
during annual OHCAs by two registered dental hygienists
(RDHs) acting as project coordinators for each region. The
randomization process was performed at regional level, and
the study participants were randomized in blocks of 2-
8 with allocation ratio of 1:1 with no stratification to either
intervention-or control group. A dentist with extensive
research experience who was not else active in the project
acted as central controller and was responsible for the
computer-generated allocation and announcing the allo-
cation to either intervention or control group (Dettori,
2010). The project coordinators emailed each study par-
ticipants study code to the central controller, who held the
randomization list and announced whether the subject was
placed in the intervention or control group. The allocation
was concealed for researchers and data registers during the
study process. Only the project coordinators (scheduling
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home visits) and the dental assistants performing the in-
tervention held the information regarding allocation. For
data management, all participants were pseudonymized
with individual codes, which were archived and stored and
only accessible by the corresponding author of the study.

Study process

All study data were registered and managed using REDCap
(Research Electronic Data Capture) electronic data capture
tools hosted at KAROLINSKA INSTITUTET (PA Harris
etal., 2009; Harris et al., 2019). Before the study started, six
separate sets of forms for data registrations (calibration visit
1-3, recruitment visit, baseline measurements, and 1-year
follow-up) were prepared by the research group in
REDCap.

Inclusion criteria: >65 years of age, living in their own
home and dependent on supportive in-home care in the
municipality of Falun (Region Dalarna) or Géavle (Region
Gavleborg), with in-home care and eligible to dental care
support (N4), at least one natural tooth, non-smoker, able to
understand and communicate in Swedish and cooperate
during OHCA for 5-10 minutes, and agreeing to use the
high-fluoride toothpaste (5,000 ppm F) Duraphat® during
the study period.

Exclusion criteria: edentulousness/no natural teeth, re-
duced cognitive function (measured by Pfeiffer’s test
(Pfeiffer, 1975) that made study cooperation difficult, co-
agulation defects (not caused by anti-coagulation agents/
drugs), severe illness such as ongoing cancer treatment,
smoking, planning to move to a nursing home, and not
agreeing to use the high-fluoride toothpaste Duraphat®.

Outcome variables

The primary outcome variable was RCLs registered on all
teeth and root tips, with buccal surfaces possible to assess
according to Fejerskov’s root caries index (RCI), modified
by Ericson et al., (2023) of five levels (Fejerskov et al.,
1991; Ericson et al., 2023).

Fejerskov’s RCI 1 = Healthy/sound root surface
Fejerskov’s RCI 2 = Inactive initial caries lesion
Fejerskov’s RCI 3 = Active initial caries lesion
Fejerskov’s RCI 4 = Inactive manifest caries lesion
Fejerskov’s RCI 5 = Active manifest caries lesion

Potential progression of RCLs was recorded after the 1-
year follow-up registration. At 1 year, all teeth that were
presented both at baseline and at 1-year follow up were
assessed and each participant was assessed for progression
using “Yes” or “No”. Progression (Yes) was recorded if a
participant had >1 tooth/teeth that was/were registered at
baseline as RCI 1, 2, three or four and at the 1-year follow-
up as RCI three or 5. For example, if the right front tooth at
baseline was registered with RCI one and at 1 year follow
up with RCI 3, this would be registered as “Yes” and
progression. But, if the tooth were registered with RCI
3 both at baseline and at 1 year follow up, this would have

been registered as “No” (progression). Secondary outcome
variables were.

* Gingival bleeding on probing (BoP) measured on the
buccal surfaces on the Ramfjord teeth (RT) 16, 21,
24, 36, 41, and 44 or, when missing, the nearest
comparable tooth/teeth (Fleiss et al., 1987). If only
six teeth or less were present, all teeth were assessed.
The BoP was scored from 0 to three using the
modified sulcus bleeding index (MSB), where level
0 presents no bleeding/healthy gingiva, level 1 shows
minor isolated bleeding, level 2 presents a confluent
red line of blood along the gingival margin, and level
3 heavy bleeding on probing (Mombelli et al., 1987;
Newbrun, 1996).

® Oral hygiene rated by using the mucosal and plaque
score (MPS) index (Henriksen et al., 1999). MPS is
the summation of mucosal score (MS) and dental
plaque score (PS). The MS grades inflammation in
the oral mucosa and PS estimates plaque on teeth and/
or tooth replacements. The index is scored from one
to 4 separately and then added together. MPS scores
of 2—4 indicate acceptable oral hygiene, scores of 5—
6 unacceptable, and scores of 7—8 poor oral hygiene.

® Hyposalivation assessed by the mirror slide test
(Henricsson et al., 1990). This test estimates oral
dryness by grading the friction of a mouth mirror
along the inside of the buccal mucosa. High friction
indicates low salivation/oral dryness. Grade 1 shows
no friction along the buccal mucosa and grade
2 shows slight friction. Grade 3 shows high friction
and sticking/almost sticking to the mucosa.

¢ OHRQoL was measured by the General Oral Health
Assessment Index (GOHAI) (Hégglin et al., 2005).
GOHALI is composed of 12 items, scored on a five-
point Likert scale (always, often, sometimes, seldom,
or never) (Atchison and Dolan, 1990; Hagglin et al.,
2005) that represent physical function (speech, eating
and swallowing, items 1-5), pain and discomfort (use
of medication to relive pain or discomfort, items eight
and 12) and psychosocial function (dissatisfaction
with appearance and avoidance of social contact
because of oral problems, items 6-7 and 9-11)
(Stromberg et al., 2013).

Calibration exercise for primary effect variable

Four RDHs participated in an exercise to register RCLs on
buccal surfaces according to Fejerskov’s RCI (Fejerskov
et al., 1991) at a nursing home in Falun. This exercise was
conducted 6 months prior to the main study and involved
four healthy and cognitively intact residents, who were
included after providing written informed consent. After a
two-hour training session on Fejerskov’s RCI, led by one of
the researchers, followed three practical sessions. During
the first session, all RDHs collectively applied Fejerskov’s
RCI on the four residents, establishing a “reference”
standard. In the subsequent two sessions, held two to
6 weeks apart, the index was applied individually by each
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RDH. If the agreement rate was less than 80% for any RDH,
the training session should be repeated. For intra-rater
agreement, the difference (reference = first visit and
RDHs) between the highest and lowest value from each
study subject was calculated in frequencies. For calculation
of the Fejerskov’s RCI, the level 1 “healthy” and level
2 “inactive initial caries” were combined. Intra-rater
agreement showed 89-98% accuracy between reference
and the RDH-registered RCLs.

Recruitment visit

The two project coordinators collected information such as
cognitive functions according to Pfeiffer’s test (Pfeiffer,
1975), sex, self-reported data concerning oral hygiene
habits, medication record, ongoing infections, dietary
habits, xerostomia and dental contacts. The subjects mainly
answered the questions themselves (in some cases assisted
by relatives or care aides).

Baseline and [-year follow-up visit

The RDHs registered outcome data and dental status using a
flashlight, mirror, and probe. Each RDH examined the same
study participants at baseline and after 12 months, aided by
each regional dental assistant. Before registering RCLs and
after registering mirror slide test, MPS and MSB, the RDHs
performed professional dental cleaning with a manual
toothbrush using Duraphat® toothpaste, approximal
cleaning and removal of supragingival calculus if neces-
sary. Oral hygiene instruction was given and an oral hy-
giene package containing one TePe Select X-soft
toothbrush (TePe Munhygienprodukter AB, Sweden), three
Duraphat® toothpaste tubes (Colgate-Palmolive Company,
Sweden), and written oral hygiene instructions for 3 months
were provided to all study subjects. All study subjects were
instructed to brush their teeth twice a day (morning and
night) with Duraphat® toothpaste and the toothbrush from
TePe, for the entire study period. Interdental cleaning was
optional. All participants received a wastebasket to use for
empty toothpaste tubes. At l-year follow-up, additional
questions regarding the use of Duraphat® toothpaste and
oral hygiene habits during the study period were put.

Home-based intervention and control groups. The intervention
group was visited by two dental assistants, one for each
study region (not involved in data registration).

e The intervention group received professional dental
cleaning every third month with Duraphat® tooth-
paste and manual toothbrush (at three, six and
9 months), and if needed manual scaling of supra-
gingival calculus. Oral hygiene instruction was given,
and an oral hygiene package for the next 3 months
was provided.

¢ The control group was recommended at baseline by
dental hygienists to brush their teeth twice per day
using Duraphat® toothpaste and manual toothbrush
delivered in an oral hygiene package by care aides

every third month (at three, six and 9 months). A list
of the study participants was given to the local head of
the home care districts by the project coordinators.

Statistical analysis

Sample size and power estimation

According to a two-tailed power calculation, the minimum
number of individuals required in each group to detect a
significant difference of 25% (Ekstrand et al., 2008), based
on progression of one more RCLs according to Fejerskov’s
RCI (Fejerskov et al., 1991) with risks for Type-I (false
positive errors) and Type-II (false negative errors) esti-
mated to o =0.05 and = 0.20 (Rothman, 2010), throughout
a period from baseline to 12 months, was 63 individuals in
each group. Due to expected high attrition (e.g. mortality,
dropouts due to illness, and transfer to nursing homes)
[National Board of Health and Welfare (Vard), 2020], the
sample was increased by 25% to 158 individuals (zn =79 in
each group).

Data analysis

The data were analyzed using the software SAS 9.1 with
p-values <0.05 (95% confidence interval (CI)) considered
statistically significant. Data was analyzed on individual
level and presented at group level with intervention and
control groups handled as independent groups. Withdrawals
and dropouts were analyzed according to per-protocol
analysis (Ranganathan et al., 2016). Descriptive variables
were presented with mean values and standard deviations
(SD). Fejerskov’s RCI was reduced to three levels and
presented as RCI 1 = healthy, RCI 2 + 4 = inactive initial
and inactive manifest root caries, and RCI 3 + 5 = active
initial and active manifest root caries. For gingival bleeding,
the index was dichotomized and presented as MSB level 0 +
1 and MSB level 2 + 3. For the mirror slide test, grades 2 and
3 were combined and presented as grade 1 and grades 2 + 3.

For MPS, MSB, and Fejerskov’s RCI, the differences
from 1-year follow-up to baseline were estimated with
t-test.

For GOHALI (Atchison and Dolan, 1990), the additive
(ADD) method was used for calculation, with the re-
sponse set: always = 1, often = 2, sometimes = 3, sel-
dom =4, and never =5. For items 3, 5, and 7, the response
set is reversed (always = 5, often = 4, sometimes = 3,
seldom =2, never = 1) (Denis et al., 2017). The maximum
score was 60. Scores of 57-60 indicate good oral health,
51-56 moderate oral health, and less than 50 indicated
low self-perceived oral health (Atchison and Dolan,
1990). The scores were presented with mean values
and SD. Mean values were also calculated on summation
of each item in respective category. For example, the
category “pain and discomfort” consists of items eight
and 12, the answer for each item is 1-5, and summation of
each item for that category could be 2—10 points. The
difference between groups from baseline to 1-year follow



Morén et al.

up was for mean values estimated with t-test and fre-
quency tables with Fishers exact test.

Results

Study subjects

A total of 364 individuals were available at start. From
these, 196 subjects were recruited in the first step and
149 completed the baseline visit and formed the study
group. After 1 year, 82 participants remained (Figure 1).

Baseline characteristics did not differ between the study
groups (Table 1).

Dropouts, excluded and lost during study period

Dropouts, excluded subjects, and other reasons for not
participating in the study were listed in a Consort flowchart
(Figure 1). At baseline, the intervention group consisted of
80 participants, which decreased to 50 at the 1-year follow-
up (women = 18, men = 12, mean age 88.9 [SD 6.1]),
leading to 37.5% attrition. The corresponding number for
the control group was 69 participants at baseline and 32 at
1 year follow-up (women = 22, men = 15, mean age
86.7 [SD 5.7]), with 53.6% attrition. The main reason for

dropouts in both groups was moving to nursing homes
(intervention = 17, control = 16). For toothpaste use, a total
of 11 (10 dropouts and one lost before baseline) dis-
continued due to aversions to the toothpaste. One was al-
lergic, and one got a burning sensation from the oral
mucosa. Five did not want to use high-fluoride toothpaste,
one was not allowed by a relative to use sodium fluoride,
and three thought the toothpaste was too strong in taste.

Root caries

No statistically significant changes between intervention
and control groups were seen after 1 year (Table 2).

A total of 1,482 buccal surfaces (intervention n =
922 and control group n = 560) were assessed, 88.3 and
87.3% respectively as healthy root surfaces (intervention
n =814 and control group n = 489). The ratio between teeth
with RCI 3 + 5 and total number of teeth was at baseline
0.02 for the intervention group and 0.04 for the control
group. At l-year, the ratio was 0.03 for the intervention
group and 0.04 for the control group (Table 3).

The number of subjects assessed with progression of
RCLs at 1-year registration was 11 (22.0%) in the inter-
vention group and 9 (28.1%) in the control group.

— | Assessed for eligibility (n=364)
E Excluded (n=170)
£ Y *Not meeting inclusion criteria (n=73)
? 7| eDeclined partcipaion( n=47)
S *Qther reasons (n=50)
v
— Randomised (n=194) |
|
v v
Allocated to intervention group (n=97) Allocated to intervention control group (n=97)
c Received allocated intervention (n=80) Received allocated intervention (n=69)
S Did not receive allocated intervention (n=17) Did not receive allocated intervention (n=28)
8 eDiseasad (n=8) eDiseasad (n=10)
3 *Discontinued participation (n=2) *Discontinued participation (n=2)
*Moved to nursing home (n=7) *Moved to nursing home (n=15)
eToothpaste (n=1)

\ 4

A 4

Lost to follow — up (n=30)

*Diseased (n=6)

*Moved to nursing home (n=17)
eToothpaste(n=2)

Discontinued intervention/participation (n=5)

Lost to follow — up (n=37)

*Diseased (n=8)

*Moved to nursing home (n=16)

eToothpaste (n=8)

Discontinued intervention/participation (n=5)

Analysed (n=50)
Excluded from analysis (n=30, see above)

Analysed (n=32)
Excluded from analysis (n=37, see above)

o | [ ]

Figure |. Consort diagram over study population during the study.



Community Dental Health 0(0)

Table |. Baseline characteristics of study subjects.

Group | (n=80) Group C (n=69) Total (n=149)
Mean age (SD) 84.3 (7.6) 86.2 (7.2) 85.2 (7.5)
Men n (%) 32 (40.0) 29 (42.0) 61 (40.9)
Medication/day mean (SD) 7.1 (3.5) 85 (4.7) 7.7 (4.1)
Pfeiffer’s short cognitive test® mean (SD) of correct answers 7.0 (2.3) 7.6 (2.2) 7.3 (2.3)
Reporting regular diet n (%) 64 (80.0) 60 (87.0) 124 (83.2)
Supplemental nutritional drinks, for yes n (%) 4 (5.0) 6 (8.7) 10 (6.7)
Reporting respiratory tract infection during the last year 12 (15.0) 8 (11.6) 20 (13.4)
Reporting antibiotic use during the last year 21 (26.3) 29 (42.0) 50 (33.6)
Reports xerostomia (experience of dry mouth) 42 (52.5) 39 (56.5) 81 (54.3)
Total number of natural® teeth mean (SD) 19.1 (7.0) 18.4 (7.9) 18.8 (7.4)
Study subjects with removable partial dentures, n (%) 10 (12.5) 4 (5.8) 14 (9.4)
Study subjects with removable full dentures, n (%) 7 (8.8) 5(7.2) 12 (8.1)
Mirror slide test grade | (no oral dryness), n (%) 60 (75.0) 51 (73.9) 111 (74.5)
MPS (Score 2—4) Acceptable oral hygiene, n (%) 57 (71.3) 48 (69.6) 105 (70.5)
At least toothbrushing twice per day, n (%) 50 (62.5) 48 (69.6) 98 (65.8)
Daily interproximal cleaning, n (%) 29 (36.2) 33 (47.8) 62 (41.6)
Used electric toothbrush, n (%) 30 (37.5) 22 (31.9) 52 (34.9)
Help with daily mouth care, n (%) 9 (11.3) 6 (8.7) 15 (10.1)
Help with daily interproximal cleaning, n (%) 7 (8.8) 3 (43) 10 (6.7)
Reports use of sodium fluoride rinse the last four weeks, n (%) 17 (21.3) 17 (24.6) 34 (22.8)
Reports use of Duraphat®® toothpaste the last four weeks, n (%) 27 (33.8) 20 (29.0) 47 (31.5)
Had a dental contact, n (%) 73 (91.3) 56 (81.2) 129 (86.6)

I=intervention group, C=control group, n=number, SD=standard deviation.

MPS=mucosal and plaque score index.
mSBl=modified sulcus bleeding index.

RCI=root caries index; |=healthy, 2+4=inactive initial and manifest root caries lesion, 3+5=active initial and manifest root caries lesion.
28-10 points=intact intellectual functioning, 6~7 points=mild intellectual impairment, 3-5=moderate intellectual impairment, 0-2 points=severe in-

tellectual impairment.

PRegistered as natural teeth, root tip, crown, or bridge support on natural root.

Oral hygiene

At follow-up, a total of 419 teeth were registered for MSB
(intervention n = 259 and control n = 160) with a mean
number of teeth per participant of 5.2 (SD 1.3) for inter-
vention and 5.0 (SD 1.5) for controls. Over 60% in both
groups were registered with acceptable oral hygiene (MPS
score of 2—4) at baseline (intervention 71.3% and control
69.5%) and after 1 year (intervention 60.0% and control

65.6%). No statistically significant differences between
intervention and control groups were found for MPS (p =

0.11), see Table 2.
Most of the study participants were registered to have a
normal amount of saliva according to the mirror slide test

(grade 1), both at baseline (intervention group 75.0% and
control group 73.9%) and after 1 year (intervention group
72.0% and control group 62.5%).

Table 2. Oral hygiene (MPS), gingival bleeding (MSB) and root caries (Fejerskov’s RCI) presented for each group at baseline and one-
year follow-up. MSB and Fejerskov’s RCl are based on each study subject’s mean number of assessed teeth and MPS on mean score for
intervention and control group. The difference (one-year to baseline) between groups is calculated by t-test.

Baseline One-year follow-up Difference one-year-baseline
Intervention Control Intervention Control p-value

MPS mean (SD) 3.65 (1.66)°  3.62 (1.53)°  4.02 (1.67)° 3.62 (1.48)¢  0.11

MSB 0+1 mean (SD) 3.13 (2.32) 3.19 (2.33) 2.80 (2.21) 3.13 (1.95) 0.24

MSB 2+3 mean (SD) 1.99 (2.12) 1.84 (2.20) 2.26 (1.96) 1.88 (1.64) 0.05

Fejerskov’s RCI | mean (SD) 15.75 (7.22) 15.69 (7.70) 16.28 (7.54) 15.28 (7.84) 0.84

Fejerskov’'s RCI 2+4 mean (SD) 1.53 (2.56) 1.2 (1.89) 1.60 (2.77) 1.59 (2.31) 0.88

Fejerskov’'s RCI 3+5 mean (SD) 0.46 (1.08) 0.66 (1.67) 0.56 (1.26) 0.63 (1.13) 0.15

P-value <0.05 was considered significant.

*n =80
bn = 69
‘n = 50

h=32
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Table 3. Number (n) of RCLs 3+5 (active initial + manifest root caries lesions) according to Fejerskov’s root caries index divided by

total number of teeth at baseline and at one-year follow up.

Baseline One-year follow up

Intervention Control Intervention Control
RCLs 3+5 n 37 45 28 20
Total teeth n 1492 1269 922 560
RCLs 3+5/total teeth 0.02 0.04 0.03 0.04

A total of 1,099 toothpaste tubes were handed out during
the study period. The subjects in the intervention group who
completed the study used a total of 424 tubes (mean 8.5 [SD
2.4], median 9 [range 3-12 tubes]). The corresponding
figure for the control group was 282 tubes (mean 8.8 [SD
1.3], median 9 [range 5-10]). At follow-up, 68.8% in the
control group and 68.0% in the intervention group reported
use of Duraphat® toothpaste at least twice per day during
the study period. For oral hygiene, over 60% in both groups
were registered with acceptable oral hygiene (MPS score of
2-4) at baseline (intervention 71.3% and control 69.5%)
and after 1 year (intervention 60.0% and control 65.6%). At
1-year follow-up, a total of 419 teeth were registered for
MSB (intervention n =259 and control n = 160) with a mean
number of teeth per participant of 5.2 (SD 1.3) for inter-
vention and 5.0 (SD 1.5) for controls. For MPS and MSB
level 2 + 3, shown as mean values, a tendency towards
improvement, although not statistically significant, could be
seen in the control group from baseline to 1-year follow-up.
For the intervention group, a tendency (not significant.)
towards improvement could be seen in MSB level 0 + 1. No
statistically significant differences between intervention
and control groups were found for MPS (p = 0.11), MSB
level 0-1 (p = 0.24), and MSB 2-3 (p = 0.05) (Table 2).

Oral health-related quality of life

At baseline, 69 individuals in the intervention group and
59 in the control group answered the items. At follow-up,
the numbers were 39 for the intervention group and 25 for
the control. Reasons for not answering the items at baseline
and follow-up included: being tired, not in the mood, bad
hearing, not able to answer the items, index not completed,
and unknown reason. At baseline, the GOHAI item 11
(“How often did you feel uncomfortable eating in front of
people because of problems with your teeth or dentures?”’)
was the only question that showed significant difference
between the groups (Table 4), and likewise for the GOHAI
category “pain and discomfort” (Table 5). At baseline, the
mean GOHALI score for the intervention group was 53.8
(SD =5.1) and for the control group 52.1 (SD =7.1). After
1 year, the mean scores for the intervention and control
groups were 54.1 (SD = 5.4) and 53.1 (SD = 4.8) re-
spectively, without statistically significant difference
(Table 4).

Overall mean scores for each item, for both intervention
and control groups, at baseline and at 1-year follow-up,
were >4, except for item 5: “How often were you able to eat
anything without feeling discomfort?”, for which the

Table 4. Each of the twelve GOHAI items and total score presented with mean values (standard deviation) for each group at baseline
and at one-year follow-up and the difference (p-value) between groups calculated by t-test. The difference (DIFF) between intervention
and control group from baseline to one-year follow up was calculated in frequency tables and with Fishers exact test.

Baseline One-year follow up
GOHAI mean (SD) Intervention n=69 Control n=59  p-value Intervention n=40 Control n=25 p-value DIFF
Item | 4.6(1.0)* 4.4(1.0) 0.35 4.5(1.0)° 4.3(1.0) 0.10 0.22
Item 2 4.2(1.3) 4.2(1.2) 0.84 4.2(1.2)° 4.3(1.2) 0.51 091
Item 3 4.2(1.4) 4.1(1.5) 0.55 3.9(1.5) 4.4(1.1) 0.46 0.36
Item 4 4.8(0.8) 4.7(0.9) 0.46 4.7(0.9) 4.7(0.9) 0.50 0.63
Item 5 4.1(1.4) 3.8(1.5) 0.21 4.5(1.1) 4.2(1.2) 0.56 0.28
Item 6 4.8(0.6)* 4.7(0.8) 0.52 4.9(0.3) 5.0(0.0) 0.09 0.08
ltem 7 4.1(1.2) 4.12(1.2) 0.83 4.3(1.2) 4.3(0.8) 0.56 0.20
Item 8 4.8(0.5) 4.8(0.6) 0.49 4.9(0.3) 4.7(0.7) 0.45 0.55
Item 9 4.3(1.0) 4.2(1.0) 0.81 4.3(0.9) 4.0(1.1) 0.11 0.65
Item 10 4.5(0.8)* 4.4(1.0)° 0.47 4.5(0.9) 4.3(1.1) 0.46 0.51
Item 11 4.8(0.6)° 45(1.1)° 0.03 4.8(0.7) 4.6(1.0) 0.77 0.05
Item 12 4.3(1.0) 4.4(0.9)° 0.78 4.6(0.7) 4.3(0.8) 0.22 0.21
Total score 53.8(5.1) 52.1(7.1) 0.13 54.1(5.4) 53.1(4.8) 0.40 -
P-value <0.05 was considered significant.
’n = 68
°n = 58
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Table 5. GOHAI categories (physical function [items 1-5], psycho-social function [items 6—7, 9—1 1] and pain and discomfort [items
8 and 12]) presented as mean values (standard deviation) in each group at baseline and at one-year follow-up. The difference between
groups at baseline and at one-year follow-up (p-value), and the difference (DIFF) from baseline to one-year follow-up, were calculated by

t-test.

Baseline One-year follow up DIFF
GOHAI Intervention Control p-value Intervention Control p-value p-value
Physical function 21.9(3.5) 21.1(3.6) 0.25 21.8(3.3) 21.9(3.0) 0.92 0.75
Psycho-social function 22.5(2.6) 21.9(3.6) 0.29 22.8(2.6) 22.2(2.9) 0.41 0.62
Pain and discomfort 9.5(0.8) 9.0(1.1) 0.03 9.1(1.1) 9.1(1.2) 091 0.15

P-value <0.05 was considered significant.

control group at baseline had a mean score of 3.8 (SD =1.5).
In addition, at follow-up, the control group showed a mean
score of 4.0 (SD = 1.1) for item 9: “How often were you
worried or concerned about the problems with your teeth,
gums, or dentures?”. No significant difference was found
between the groups at 1-year follow-up (Table 4). For item
8 “How often did you use medication to relieve pain or
discomfort from around your mouth?”, a tendency (p =
0.05) in favor of the intervention group could be seen, see
Table 5.

Discussion

The aim of this trial was to evaluate the additive effect of
domiciliary professional dental cleaning on RCLs, oral
hygiene and OHRQoL performed every third month to
home-living care-dependent older adults who used high-
fluoride toothpaste (5,000 ppm F).

Few individuals were registered with RCLs at study start
and no difference at follow-up could be demonstrated
between groups compared with baseline measurements.
Small numbers in both the intervention and control groups
were registered with active RCLs after 1 year and both
groups showed low progression rates of RCLs. In a similar
population in 2012, the prevalence of dental caries was 40%
(Holmén et al., 2012). Even if the oral status is better today,
the low prevalence of active RCLs of 3% for the studied
population was unexpected. These results indicate that the
intervention visit did not have any additional effect on
regular use of high-fluoride toothpaste. A possible expla-
nation for this may be the high number of healthy root
surfaces at baseline and difficulties achieving further im-
provement. Another explanation for the missing effect
could be that both intervention and control study subjects
had sufficient oral care routines. Similar results were re-
ported in a study by Ericson et al., (2023), in which a single
yearly application of silver diamine fluoride (SDF) did not
have an additive effect on an already established oral hy-
giene routine with sodium fluoride varnish three to four
times per year (Ericson et al., 2023). Ekstrand et al., (2008)
noticed the same when fluoride varnishing was carried out
at monthly visits to frail home-living people older than
75 years compared with older adults provided with only
high-fluoride toothpaste (Ekstrand et al., 2008). Other
studies have shown that high-fluoride toothpaste both

prevents and arrests RCLs, when used daily (Ritter, 2013;
Meyer-Lueckel et al., 2019). Further, just over half of the
study participants had acceptable oral hygiene at baseline.
Also, the results of the present study suggest that regular
home visits should not be prioritized but interventions to
stimulate use of high-fluoride toothpaste. Both intervention
and control groups seem to have used the same amount of
toothpaste during the study period. This demonstrates the
possibility of including care aides in the delivery of high-
fluoride toothpaste. Care aides in Sweden are used to deliver
food but also prescribed drugs.

Hyposalivation may lead to sore oral mucosa and
problems using toothpaste with a strong taste (Gabre et al.,
2013). In the current study, most of the participants had
good salivation, which could be one reason for the high
adherence to the here recommended high-fluoride tooth-
paste with spearmint taste (Duraphat®). A moderate
OHRQoL was found with no significant differences be-
tween the intervention and the control groups. Few par-
ticipants used dentures and reported problems with
chewing/eating and swallowing compared to a similar
population in 2012, where more than half of the participants
used dentures (Stromberg et al., 2013). That study, along
with Dable et al., (2013), showed that individuals with ill-
fitting dentures and problems with chewing, report lower
scores for GOHAI (Dable et al., 2013; Stromberg et al.,
2013). Older adults may tend to report fewer oral health
problems than younger individuals (Hagglin et al., 2005)
and to adapt to minor problems (MacEntee et al., 1997;
Elgestad Stjernfeldt et al., 2021). However, with a risk of
false positive/high scores, the results of the subjective
questionnaire correspond to the status recorded by
the RDHs.

A strength of the current trial was that the same eval-
uators were RDHs visited the same study subjects both at
baseline and after 1 year, as also is the use of a digital
protocol to register data to minimize errors (PA Harris et al.,
2009). Moreover, the intervention group was visited by two
dental assistants, one from each study region, who did not
participate in data registration. A systematic review in-
vestigating the prevention and arrest of RCLs in 34 included
studies with 10,136 patients in the age group 20-101 years
of age reported study periods from 12 to 24 months (Meyer-
Lueckel et al., 2019) while the present study also seems to
have an acceptable study length. However, a limitation was
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that this study had higher dropout rate than estimated during
planning the study, with the risk of type II error (Rothman,
2010). Before study start, the estimated sample for the study
population was increased by 25% for dropouts due to ill-
ness, death and moving to nursing homes. A total of 58%
did not complete the study (from randomized recruitment to
follow-up). Dropout due to death was 16%, which is in line
with the Swedish National Board of Health and Welfare
findings, where roughly 15% of care-dependent older adults
65 years or older with home care are expected to perish
within 1 year (National Board of Health and Welfare
(Vard), 2020). The knowledge of the frequency of trans-
formations from home living (N4) to nursing home living
(N1) was limited before this study. For the present study,
28% of study subjects moved to nursing homes (Figure 1). It
started in December 2021, almost 2 years after the outbreak
of the COVID-19 pandemic (World Health Organization
(Covid), 2023), and it could be a higher need for extensive
care and/or more places function of delay in community
decisions concerning moving to nursing homes were
available after the pandemic. There is a lack of data/
studies on home-living older adults with care dependency
[SKaPa, 2023] and further studies are needed to estimate
dropout rates regarding the transformation from N4 to
N1. Further, the use of intention-to-treat (IIT) analysis
instead of per protocol (PP), would have been a way to
minimize dropouts since the IIT analyses all randomized
participants whether they received the intervention or
not. The PP analyses only the individuals who received
the intervention and followed the protocol (Ranganathan
et al., 2016). The study was initially planned to use IIT
analysis to minimize the risk of being underpowered
(Carnahan and Brown, 2024) but as we could not follow
the study participants from in-home care to nursing
homes, we decided to use PP analysis.

Further, the study was designed to compare with oral
care as usual, but togheter with the recommendation
(National Board of Health and Welfare, 2022) to daily brush
with a high-fluoride toothpaste (5,000 ppm) for high risk
individuals of RCLs and many in the study population of
choice already used additional fluoride, reported by RDHs,
the choice became to deliver highfluoride toothpaste to all
included. It seemed unethical to withdraw this caries pro-
tective measure which could have placed the participants in
an unfavourable caries risk situation. Also, it could have
created a situation that not reflect the reality, which is
scientific questionable.

Improved oral hygiene and dental status may often be
difficult in this patient group due to obstacles such as
diseases and functional impairments that make it harder to
perform optimal oral hygiene every day and visit dental
clinics for regular follow-ups (Muszalik et al., 2015). The
dental care treatments often need to be adapted to individual
conditions, which also is part of the guidance from Swedish
authorities (Folktandvarden Sverige, 2013). Thus, the
treatment goal for the population in the present study is
often delay oral deterioration than cure or restore, where the
daily use of high-fluoride toothpaste could be an option to
prevent and arrest RCLs.

Conclusion

Domiciliary professional dental cleaning to care-dependent
older adults does not seem to have any additive preventing
effect on RCLs to daily toothbrushing with high-fluoride
toothpaste. This suggests that focus be maintaining good
daily oral health routines rather than home-care visits to
maintain oral health.
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