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EXECUTIVE SUMMARY

1 Introduction

1.1

1.2

1.3

Aim of the review

To review the evidence about approaches, activities and interventions that promote oral
health, prevent dental problems and ensure access to treatment for adults in care home
settings.

Review question

What approaches, activities or interventions are effective in promoting and protecting
oral health and ensuring access to dental care (including regular check-ups) for adults in
care homes?

Background

According to Age UK (2014) calculations, in April 2012 there were 431,500 adults in
residential care of whom approximately 414,000 (95%) were aged 65 or over. The 2011
Census reported there were 172,000 people aged 85 years or over living in care homes.
Of these individuals, 103,000 were living in a care home without nursing and 69,000 in a
care home with nursing.

While the majority of care home residents are older people, there is a cohort of those
aged 18-65, who are in residential care because their physical or mental health prohibits
them living independently. From the Age UK data, it might be assumed that there were
17,500 such individuals in care, but Emerson et al. (2013) stated that the number of
people with learning disabilities in residential care in England at 31 March 2012 was
over 36,000 of whom just under 6000 were aged 65 or over.

Successive Adult Dental Health Surveys have shown that people are keeping their teeth
for longer (Fuller et al. 2011). The ravages of dental decay in the early to mid-twentieth
century, together with the then prevailing attitude to oral health meant that many
people had all of their teeth extracted when young. However, as attitudes to dentistry
changed, the availability of dental care increased, dental technology improved and most
importantly fluoridated toothpaste became widely available, the proportion of adults in
England who were edentate (no natural teeth) has fallen by 22 percentage points from
28 per cent in 1978 to 6 per cent in 2009 (Fuller et al. 2011). Even amongst those aged
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85 years or older, 72% still had some of their own teeth, the average number being 14
teeth (Fuller et al 2011).

Together these trends mean that in the coming years, not only will there be more older
people, a proportion of whom will live in care, the vast majority will have some or
indeed all of their own teeth. In part, that many have retained their own teeth is as a
result of dental treatment and restorative care. Complex and expensive dental work
including crowns, prostheses, implants and bridges are likely to become increasingly
prevalent in care home residents. This poses a much greater preventive and dental care
challenge than that associated with the older person who has lost all their own teeth
and who may or may not be wearing a complete denture (British Dental Association,
2012).

Cognitive and physical disabilities may preclude effective mouth care and this is
especially so in those in residential care who may be totally dependent on carers to
assist with or clean their teeth and/or dentures. As a result the incidence of oral
diseases in care home residents tends to increase (Naorungroj 2013). This may happen
prior to individuals entering residential care and may be exacerbated by medications
that cause dry mouths (SA Dental Service 2009).

The National Institute for Health and Care Excellence (NICE) has been asked by the
Department of Health to develop public health guidance on approaches for adult
nursing and residential care homes on promoting oral health, preventing dental health
problems and ensuring access to dental treatment. This review is the first of three
reviews to inform the guidance. It considers the effectiveness of interventions.
Subsequent reviews will consider best practice (Review 2) and barriers/facilitators
(Review 3).

2 Methods

A systematic review of effectiveness evidence to address the above review question was
undertaken. A wide range of databases and websites was searched systematically,
supplemented by identification of grey literature?. Searches were carried out to identify
relevant studies in the English language published between 1995 and September 2014. A
range of supplementary methods including a call for evidence by NICE, contacting authors,
reference list checking and citation tracking were also utilised to identify additional research.

Technical or research reports, doctoral dissertations, conference papers and official publications.

5
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Primary intervention studies of any design were included. To ensure a high degree of
applicability to UK settings, inclusion was further restricted to the following countries/regions:
the USA, Canada, Western Europe, Australia and New Zealand. However, where evidence gaps
were identified, studies identified from other countries were considered for their potential to
fill those gaps.

Study selection was conducted independently in duplicate. Quality assessment and data
extraction were undertaken by one reviewer and checked by a second, with 10% of papers
being considered independently in duplicate.

A narrative summary of the evidence was completed along with meta-analyses of findings
where feasible.

Results

Forty six studies reported in 58 papers providing data on a range of interventions met the
inclusion criteria.

In general, internal validity was moderate with six studies deemed to have high internal
validity (++), 23 studies of moderate quality (+) and 17 studies were assessed as being of low

quality (-).

The majority of studies (n=36; 80%) provided data on the gender and age range of the
residents. One study (Simons et al. 2000) stated the percentage of residents funded by social
services, four (Binkley et al. 2014, Fickert et al. 2012, Lin et al. 1999, Quagliarello et al. 2009)
give some indications of ethnicity and one (Fickert et al. 2012) described residents’
educational level. Two studies (Mac Giolla Phadraig et al. 2013, Paulsson et al. 2001) provided
information on the educational level of the care givers in the study. No differences in
outcomes according to gender, age or socio-economic status were reported.

No studies reported whether the water used in the residence(s) was fluoridated.
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4. Evidence Statements

Evidence Statement 1: Carer education and/or guideline introduction alone versus
usual care on clinical oral health measures: overall effects

There is inconsistent evidence from 23 studies (3 UKlO’ls’ZO, 5 USAL>&17 18, 2 Belgiums’g, 2

Canadalz’l, 2 Swedenll'zz, 2 Switzerland4'14, and 7 other applicable countriesz’3’7’16’19'21'23)
as to whether carer education or protocol/guideline introduction alone for care home
staff will deliver improvements in the oral health of residents when compared to usual

care.

12 studies™” 141931 (+4) cRCT™, 2 (+) RCTY®, 1 (+) cRCT?, 1 () RCT™, 1 (+) CBA™, 2
(=) CBAs™*8 3 (+) UBAs” " and 1 (-) UBAY] showed statistically significant
improvements in measures of dental, denture or overall oral health hygiene while 11%
68912,13,2223 11 (14) cRCT®, 1 (+) RCT?, 1 (+) cRCT*, 1 (=) RCT?, 1 (-) cRCT?, 1 (+) nRCT®, 2
(+) CBA*?, 1 (=) CBA?, 2 (+) UBA>™®] did not find a significant intervention effect
although two of these observed a positive trend*°.

Some meta-analyses were feasible and these suggested a non-significant but positive
trend towards improvements in dental and denture plague indices but a tiny negative
trend for gingival index. The overall effect size (95% confidence interval) for Dental
Plaque Index (Silness & L&e) from 4 studies was 0.10 (-0.12 to 0.33) [1 (++) cRCT?, 1 (+)
RCT?}, 1 (=) cRCT®, 1 (+) cRCT*. For the Augsbuger & Elahi Denture Plaque Index it was
0.69 (-0.05 to 1.43) [4 studies: 2 (++) cRCT™', 1 (+) RCT*}, 1 () cRCT®]. However, for the
L8e & Silness Gingival Index this was -0.05 (-0.28 to 0.18) [2 studies: 1 (+) cRCT*, 1 (+)
CBA™).

All the evidence is applicable to residential homes in the UK since 3 studies were based in
the UK and other studies were conducted in countries with similar settings.

! Altabet et al. 2003 (+); > Avenali et al. 2011 (+); ® Beck et al. 2008 (-); * Bellomo et al.
2005 (+); ® Boczko et al. 2009 (+) ; ® Budtz-Jorgensen et al. 2000 (+); ’ Chalmers et al.
2009 (+); ® De Visschere et al. 2011 (-); ° De Visschere et al. 2012 (++); '° Frenkel 2001
(++); " Isaksson et al. 2000 (+); * Le et al. 2012 (+); > McKeown et al. 2014 (+); ** Mojon
et al. 1998 (+); > Nicol et al. 2005 (-); *° Peltola et al. 2007 (-); *’ Pronych et al. 2010 (-);
18 pyle et al. 1998 (-); *° Samson et al. 2009 (+); *° Simons et al. 2000 (+); ** van der
Putten et al. 2013 (+) ; *Wardh et al. 2002 (-); 2 Zenthé&fer et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled
before & after
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Evidence Statement 2.  Carer education and/or guideline introduction alone versus
usual care on clinical oral health measures: education intensity/component effects

23 studies (3 UK'**>%°, 5 USAY>®" 18 2 Belgium®?, 2 Canada'***, 2 Sweden'"?, 2
d** #37.1619,21,23) |goked at whether the length

or components of in-service education or protocol/guideline introduction for care home

Switzerlan , and 7 other applicable countries
staff will deliver improvements in the oral health of residents when compared to usual
care.

There was strong evidence that education intensity (as measured by estimated hours of
education) does not appear to be an influential factor. Of the 12 studies showing
statistically significant improvements 7101114192123 19 (14) cRCT™?, 2 (+) RCT?, 1 (+)
cRCT?!, 1 (=) RCT™, 1 (+) CBA™, 2 (=) CBAs™*?, 3 (+) UBAs”*"*? and 1 (-) UBA"’] contact
hours ranged from 1-8 h (mean ~ 2.8h) while the contact hours for the 11 studies”
68912132021 19 (14) cRCT®, 1 (+) RCT*, 2 (+) cRCT** 2!, 1 (=) RCT?, 1 (-) cRCT?, 1 (+) nRCT®, 2
(+) CBA*?2, 2 (+) UBA>™®] that did not find a significant intervention effect ranged from
0.33-10.5 h (mean ~ 3.3h).

There was weak evidence from 3 studies that ongoing support provided post education
from a health professional was effective if this involved active motivation of carers. 3
studies where education was combined with re-motivation or monitoring of carer activity
[1(+) RCT?, 1 (+) UBA', 1 (-) UBAY] found significant improvements while 3 studies where
guidance by health professionals alone was provided [1 (+) RCT?, 1 (=) RCT?, 1 (+) nRCTG] did
not.

All the evidence is applicable to residential homes in the UK since 3 studies were based in
the UK and other studies were conducted in countries with similar settings.

! Altabet et al. 2003 (+); * Avenali et al. 2011 (+); ® Beck et al. 2008 (-); * Bellomo et al. 2005
(+); > Boczko et al. 2009 (+) ; ® Budtz-Jorgensen et al. 2000 (+); ’ Chalmers et al. 2009 (+); ®
De Visschere et al. 2011 (-); ° De Visschere et al. 2012 (++); *° Frenkel 2001 (++); *! Isaksson
et al. 2000 (+); 12 e etal. 2012 (+); 3 McKeown et al. 2014 (+); 14 Mojon et al. 1998 (+); 15
Nicol et al. 2005 (-); *® Peltola et al. 2007 (-); *’ Pronych et al. 2010 (-); *® Pyle et al. 1998 (-
); ¥ Samson et al. 2009 (+); *° Simons et al. 2000 (+);** van der Putten et al. 2013 (+) ;
2\Wardh et al. 2002 (-); 2 Zenthéfer et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled
before & after
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Evidence Statement 3. Guideline or protocol introduction supported by carer education
versus usual care on clinical oral health measures

1272 Belgium>®, 1 each

There is moderate evidence from eight studies (3 USA
Switzerland®, Australia® and the Netherlands®) that guideline or protocol introduction

supported by carer education is likely to be more effective than education alone.

Five studies found significant improvements in at least one oral health outcome (1 (+) RCT,
1 (+) cRCT®, 2 (+) UBA**, 1 (-) UBA’), one (-) cRCT® recorded a non-significant positive trend
and two studies (1 (-)cRCT® and (+) nRCT>) found no evidence in either direction.

Three of the controlled studies (1 (++) cRCT, 1 (+) cRCT® and 1 (-) cRCT®) measured the
same outcomes and recorded non-significant but positive trends for effect on dental
plaque index and a significant combined positive effect size (95% Cl) on denture plaque
index of 0.33 (0.15 to 0.50).

The evidence is applicable to residential homes in the UK since all studies were conducted
in countries with similar settings.

! Altabet et al. 2003 (+); * Binkley et al. 2014 (+); > Budtz-Jorgensen et al. 2000 (+) *
Chalmers et al. 2009 (+) ; > de Visschere et al. 2011 (-); °de Visschere et al. 2012 ; ’ Sloane
et al. 2013 (-);  van der Putten et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; nRCT Non randomised controlled trial; UBA:
Uncontrolled before & after

Evidence Statement 4: Carer education with enhancements versus education alone on
clinical oral health measures

L3487 1 each Switzerland?, Canada®,

There is inconsistent evidence from 10 studies (5 USA
Norways, Sweden’, Germanylo) as to whether enhanced carer education will deliver

improvements in the oral health of residents compared to education alone.

7 controlled studies compared enhanced education with education alone™**>721°[1 (++)

CRCT?, 2 (+) RCT** 4 (-) CBAs™*"°]. Enhancements varied and covered ongoing specialist

1,2,5,9,10

support and motivation , monitoring (staff accountability)* and multiple training

sessions’. 2 () CBAs™’ reported statistically significant improvements in a range of oral

9
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health outcomes while the other 5 studies [1 (++) cRCT*, 2 (+) RCT>*°, 2 (-) cBA™’] did not
find a significant intervention effect.

Interventions and outcomes varied hugely, precluding synthesis, but three uncontrolled
studies®>®® [2 (+) UBAs>®, 1(—) UBA®] reported significant pre-post improvements in clinical
oral health outcomes following enhanced education interventions which also included
environmental changes and reinforcement?, ongoing trainer support and appointment of
an oral health coordinator® or motivation, ward routines and monitorings.

In two studies [1 (=) CBA*, 1 (+) UBA®] where compliance was actively monitored by a
dental hygienist via random dental plaque tests (over 3 weeks)* or reports to management
(every 6-18 months over six years)® significant improvements compared to education alone
were noted in plaque indices (standard error) in the CBA* which reported changes from
baseline to 21 days of 2.13 (0.14) to 0.23 (0.009) in the training plus monitoring group
compared to 1.94 (0.17) to 2.12 (0.16) in the training only group. The UBA reported
acceptable mucosal plaque scores changes from 36% to 70% over a 6-year period8

The evidence is applicable to residential homes in the UK since all studies were conducted
in countries with similar settings.

! Amerine et al. 2014 (-); * Bellomo et al. 2005 (+); ® Binkley et al. 2014 (+) * Lange et al.
2000 (-); > MacEntee et al. 2007 (++); ® Pronych et al. 2010 (-); ’ Pyle et al. 1998 (-); ®
Samson et al. 2009 (+); ° Wardh et al. 2002 (-); '° Zenthéfer et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled
before & after

Evidence Statement 5: Carer education alone versus usual care on knowledge
immediately post education

1,2,3,4

There is weak evidence from 4 studies (all USA ) to suggest that carer education can

improve residential care staff oral health care knowledge immediately post education.

Three uncontrolled studies [2 (+) uBa®? 1 (=) UBA3] reported significant gains in oral
health knowledge. One (=) CBA? found that a group of nurses trained for 4 hours made oral
health assessments that more closely matched the scores recorded by dentists than a
group trained for 1-hour but the difference was not significant.

Interventions varied in both components and length (ranging from 0.5 to 4 h). A range of
different outcomes were measured across studies so the overall direction of effect could

10
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not be estimated.

The evidence is applicable to residential homes in the UK since all studies were conducted
in countries with similar settings.

! Arvidson-Bufano et al. 1996 (+); 2Boczko et al. 2009 (+); > Fickert et al. 2012 (-); * Lin et al.
1999 (-)

CBA: Controlled before & after; UBA: Uncontrolled before & after

Evidence Statement 6: Carer education alone versus usual care on knowledge in the
longer term

There is inconsistent evidence from 7 studies (1 UK’, 2 USA™, 1 Canada?, 1 France®, 1
Ireland?, 1 Sweden®) as to whether oral health knowledge gains are maintained in care
home staff in the longer term (two or more months post education). 4 studies [1 (+) cRCT?,
1 (+) CBA’, 2 (=) UBA™ reported no significant evidence of effect while 3 [1 (+) CRCT?, 1 (+)
UBA®, 1 (-) UBA®] found significant gains, at up to three years follow up for 1 (+) UBA®;
However this study® looked at nurses’ perceptions of their knowledge only.

Interventions varied and a range of different outcomes were measured across studies so
the direction of effect could not be estimated. Of the 3 studies suggesting benefits in the
longer term*>>®, 2 provided more intensive education for staff with total durations of 9h*
and 2 days (est. 8h)° respectively compared to an estimated average duration of 4.5 hours
(range 1-9 h) across all 7 studies reporting longer term outcomes. However, 1 study
looked at nurse perceptions only” while another included an unspecified oral health
component within a nutrition education intervention®.

All the evidence is applicable to residential homes in the UK since 1 study was based in the
UK and other studies were conducted in countries with similar settings.

All the studies were carried out in homes for the elderly other than one (+) cRCT? which
took place in a home for adults with disabilities.

! Fickert et al. 2012 (-); ? Le et al. 2012 (+); MacGiolla-Phadraig et al. 2013 (+); * Munoz et
al. 2009 (-); ° Paulsson et al. 2001 (+); ® Poisson et al. 2014 (-); ’ Simons et al. 2000 (+)

cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled before & after

11
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Evidence Statement 7: Electric versus manual toothbrushes on clinical oral health

measures

There is moderate evidence from 3 RCTs [1 (++)3, 2 (+)1'2], two in the USAY and one in
Norway3 that use of an electric versus a manual toothbrush may be beneficial in terms of
clinical oral health measures in some population groups, although there were some

conflicts in findings.

1 (+) RCT? found significant benefits from using an electric rather than a manual toothbrush
in an elderly population, observing a standard mean difference (95% Cl) in dental plaque of
0.7 (0.29, 1.66). The other (+) RCT" observed benefits from the use of an electric versus
manual toothbrush for those adults with disabilities that brushed independently noting an
SMD in Gingival Index (95% Cl) of 0.69 (0.03, 1.36). For patients who needed assistance
with brushing, no difference was observed (-0.03 (-0.96, 0.90)).

1 (++) RCT? in an elderly population did not observe a statistically significant difference
between electric and manual toothbrush groups but the study found that participants who
needed assistance with dental hygiene had significantly better results with the electric vs
manual toothbrush than those who did not. The mean improvement in oral hygiene index
(SD) was 0.58 (0.45) for those needing assistance and 0.12 (0.48) for those that did not
(p<0.001).

All the evidence is applicable to residential homes in the UK since studies were conducted

in countries with similar settings.

! carr et al. 1997 (+); 2 Day et al. 1998 (+); 3 Fjeld et al. 2014 (++)

RCT: Randomised controlled trial

Evidence Statement 8: Chlorhexidine on oral health outcomes - overall effect

There is strong evidence from 8 studies (3 USA™ " 82 Spainz’ *and 1 UK®, Sweden® and
Finland*) that a chlorhexidine intervention improves a range of clinical oral health
measures in care home residents. 7 studies™ % *® [1 (++) RCT®, 2 (+) RCT™®, 1 (-) RCT*, 1 (-)
CBA?, and 2 (-) UBA" ] showed a statistically significant improvement in oral health
measures while 1 (++) RCT® and 1 (-) CBA? found an insignificant improvement in some
outcomes.

There is weak evidence from 1 study [(+) Canada, RCT’] that chlorhexidine was less

12
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effective in preventing dental caries than the positive sodium fluoride control.

Due to the variability in outcome measures, it was only possible to include 2 studies in the
meta-analysis. Figures 4.1 and 4.2.

A meta-analysis of 2 studies [1 (++) Spain, RCT> and 1(+) UK, RCT®] estimated the
effectiveness of chlorhexidine. One study found a large positive effect® with the remaining
study® suggesting a trend towards a small positive effect for dental plaque index (95% Cl) of
0.22 (-0.25 to 0.69) but a negative trend for gingival index of -0.26 (-0.73 to 0.21).

All the evidence is applicable to residential homes in the UK since 1 study was based in the
UK and other studies were conducted in countries with similar settings.

! Kullberg et al. 2010 —; 2 Lopez et al. 2013 —; 3 Lopez-Jornet et al. 2012 ++; * Peltola et al.
2007 —; > Quagliarello et al. 2009 + ; ° Simons et al. 2001 + ; ’ Sloane et al. 2013 —; ® Stiefel
et al. 1995 ++ ; > Wyatt et al. 2004 +.

RCT: Randomised controlled trial; CBA: Controlled before & after; UBA: Uncontrolled before & after

Evidence Statement 9: Chlorhexidine only versus other oral rinses on oral health
outcomes

There is inconsistent evidence from 2 studies [1 (++) Spain, RCT! and 1 (+) Canada, RCT?]
about the effect of a chlorhexidine intervention on the oral health outcome of care home
residents when compared to other oral rinse formulation.

1 study [1 (+) RCTZ] indicates that at 2 years follow-up the mean increase of carious
surfaces was significantly less in the sodium fluoride group with mean (SD) of 0.7 (4.2)
compared to the chlorhexidine group with mean of 3.1 (5.8) and the isopropyl group with

mean (SD) of 2.9 (4.9).

1 study [1 (++) RCT"] observed an insignificant improvement of standard mean difference
(95% Cl) in dental plaque of 0.22(-0.25, 0.69), but a negative effect of chlorhexidine on
gingival index with SMD (95% Cl) of -0.26 (-0.73, 0.21). The control group used a similar oral
rinse as the intervention group but with no chlorhexidine.

All the evidence is applicable to residential homes in the UK since studies were conducted

13
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in countries with similar settings.
! Lopez-Jornet et al. 2012 ++ ; > Wyatt et al. 2004 +.

RCT: Randomised controlled trial

Evidence Statement 10: Chlorhexidine or amine fluoride versus usual care*

There is weak evidence from 1 study [(—) CBA, Spain®] that a chlorhexidine only intervention
and an amine fluoride intervention both resulted in a statistically significant remineralisation
of decayed dental surfaces when compared with usual care; p = 0.0151.

There was a decrease in plaque index from 2.004 to 1.205 in chlorhexidine group, 2.599 to
2.158 in amine fluoride group and 2.178 to 1.87 in usual care group. There was also a
reduction in gingival index from 1.03 to 0.11 in chlorhexidine group, an increase from 1.85 to
2.00 in the amine fluoride group and 1.51 to 1.61 in the usual care group, but there was no
significant inter-group difference for both the plague and gingival index (p > 0.05).

This evidence is applicable to residential homes in the UK since the study was conducted in a

country with a similar setting
! Lopez et al. 2013 —.
*usual care involved participants brushing without toothpaste

CBA: controlled before and after

Evidence Statement 11: Chlorhexidine/xylitol or xylitol only versus usual care

There is moderate evidence from 1 study [(+) UK, RCTl] that a chlorhexidine/xylitol
chewing gum intervention significantly improves plaque and gingivitis scores when
compared to usual care in care home residents.

The (+) RCT indicated a significantly lower plaque score with mean (SD) of 0.8 (0.8) in the
Chlorhexidine/xylitol group, 1.6 (1.0) in the xylitol only group and 2.6 (0.6) in the control
group. It also showed a significantly lower gingival score with mean (SD) of 0.5 (0.7) in the
chlorhexidine/xylitol group, 1.6 (1.0) in xylitol only group and 2.2 (1.0) in the usual care
group, all significantly different from each other at p < 0.001.

14
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This study was conducted in the UK and the evidence is directly applicable.

! Simons et al. 2001 +.

RCT: Randomised controlled trial

Evidence Statement 12: Chlorhexidine plus toothbrushing on oral health measures

There is weak evidence from 1 study [(+) RCT, USA'] that a 3 months intervention of
chlorhexidine plus oral brushing in care home residents resulted in a mean reduction in
plague score of 1.45+0.52 (p<0.001) with a measure of dose response relationship.

This study is applicable to the UK since it was conducted in a country with a similar setting.

! Quagliarello et al. 2009 +

RCT: Randomised controlled trial

Evidence Statement 13: Chlorhexidine/Sodium fluoride/dental prophylaxis

There is moderate evidence from 1 study [(++) RCT, USAl] that an intervention involving
the use of chlorhexidine and sodium fluoride plus dental prophylaxis in care home
residents showed a significant reduction in plaque score (from 1.83 to 1.28, p<0.001),
calculus score (1.18 to 0.35, p<0.001), gingivitis score (2.07 to 1.10; p<0.001) and pocket
depth (2.78 to 2.26 (p<0.001). There was no significant difference in Decayed Missing and
Filled Surface score (i.e. no impact on dental caries).

This study is applicable to the UK since it was conducted in a country with a similar setting
Stiefel et al. 1995 ++

RCT: Randomised controlled trial

Evidence Statement 14: Chlorhexidine/educational intervention on oral health measures

There is weak evidence from 3 studies [1 (=) UBA, Sweden®, 1 (=) RCT, Finland® and 1 (-)
UBA, USA’®] that a chlorhexidine/educational intervention improved some clinical oral
health outcomes in care home residents.

15
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In1(-) UBA' it was observed that a chlorhexidine/educational/electric toothbrush
intervention resulted in significant pre-post improvements in plaque and Gingival Bleeding
Index (GBI) at 3 weeks follow up. Median difference in plaque score (after vs before
education) (95% Cl) =-12.0 (-14.0 to -7.0; p<0.001). Median difference in GBI (after vs
before education) =-6.0 (-7.0 to -1.0; p<0.001).

In 1 (=) RCT? the chlorhexidine was only used on dentures and this resulted in a significant
increase in good denture hygiene in all groups (p =0.02). By subjects, denture hygiene
improved in all groups, but this change was most prominent in the group where nursing
staff took charge of oral hygiene (56%) compared to the usual care group that had no
chlorhexidine intervention (27%) or the group where a dental hygienist took charge of oral
hygiene (35%).

In 1 (=) UBA, USA?® the chlorhexidine/educational intervention was combined with a sodium
fluoride paste intervention. This study indicated a significant improvement in plaque index
for —long-term care (2.5+0.5 to 1.7+0.8; p < 0.001) and gingival index-long term care
(1.840.5 to 1.4+0.5; p < 0.001) and denture plaque index (2.9+0.9 to 2.1+0.7; p=0.04) at 8
weeks follow-up. There was an insignificant reduction in inflamed or bleeding gums from
64185 to 60+85; p=0.96) at 8 weeks follow-up.

This evidence is applicable to residential homes in the UK since the studies were conducted
in countries with a similar setting.

! Kullberg et al. 2010 —; 2 peltola et al. 2007 —; 3Sloane et al. 2013 -.

RCT: Randomised controlled trial; UBA: Uncontrolled before & after

Evidence Statement 15: Adverse events from chlorhexidine use

There is moderate evidence from 2 (++) RCTs>?, one in Spain® and one in the USA?, of
some adverse events attributed to chlorhexidine use in elderly care® and adult disability2
settings.

In 1 (++) RCT" authors reported that adverse effects included staining of teeth/dentures
and tongue (p=0.000 at 30 days in both cases). It was also reported that no resident
showed mucosal desquamation (breakdown of the lining of the mouth) or alterations in
taste sensation.

The other (++) cross-over RCT? reported that, during chlorhexidine use, staining was a
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major problem for one subject (3%), a minor problem for 19% and no problem for 78%.
Taste was a major problem for 11%, a minor problem for 22% and no problem for 67%.
Gagging was a major problem for 11%, a minor problem for 3% and no problem for 86%.

The evidence is applicable to residential homes in the UK since one study’ was conducted
in Spain and the other? in the USA

! Lopez-Jornet et al. 2012 ++; ° Stiefel et al. 1995 ++

RCT: Randomised controlled trial

Evidence Statement 16: Xylitol gum on clinical oral health measures

There is moderate evidence from 1 (+) RCT" and 1 () UBA? that a xylitol chewing gum
intervention significantly improves oral health outcome in residents when compared to
usual care.

The (+) RCT! indicated a significantly lower plaque score with mean (SD) of 1.6 (1.0) in the
xylitol only group and 2.6 (0.6) in the control group with no-gum at p<0.001 and a
significantly lower gingival indices score with mean (SD) of 1.2(1.0) and 2.2 (1.0) in the
xylitol only and control group respectively at p<0.001. The (=) UBA? reported a decrease in
biofilm (dental plaque) amongst residents and improved nurses’ attitude towards oral care
resulting from twice daily chewing of xylitol gum and casein phosphopeptide—amorphous
calcium phosphate (CPP-ACP) use but only photographic results were provided.

The evidence is applicable to residential homes in the UK since one study1 was conducted
in the UK and the other? in a country with a similar setting.

! Simons et al. 2001 (+); 2 Stone et al. 2013 (=)

RCT: Randomised controlled trial; UBA: Uncontrolled before & after

Evidence statement 17: Access to dental treatment/regular check-ups

There was no evidence identified for interventions in care home settings that specifically
explored effects on resident access to dental treatment or regular check-ups.

17
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5. Discussion

The aims of this review were to seek evidence as to what approaches, activities or interventions
were effective in promoting oral health, preventing dental problems and ensuring access to dental
care (including regular check-ups) for adults in care homes. Approaches identified were
education/guideline introduction for care home staff, the use of electric versus manual
toothbrushes, chlorhexidine and xylitol use.

Despite the large number of relevant studies, the evidence for education or guideline introduction
was inconsistent, with no clear indications as to whether intervention intensity (the number of
hours of education) or specific components had an effect on clinical oral health outcomes.

However, there was some evidence that education combined with active monitoring of
compliance by care home staff or specific guideline introduction within the home, might be more
effective. Education was found to increase staff knowledge in the short term but evidence for long
term retention of this knowledge was inconsistent.

Three studies suggested that the use of an electric rather than a manual toothbrush may be useful
but the evidence as to whether this leads to improvements for population groups brushing
independently, or for those needing assistance, was conflicting. At least two of the three studies
providing the evidence base were funded by electric toothbrush manufacturers.

There was strong evidence for the use of chlorhexidine as an adjunct to other interventions (such
as education or tooth brushing) but it is associated with side effects and its value as compared to
alternative treatments such as sodium fluoride or xylitol was unclear.

No studies were identified that specifically explored effects on resident access to dental treatment
or regular check-ups. Some guidance for those involved in care provision in this area has been
identified within the best practice review (Review 2 in this series) and views of care home staff and
dental health professionals on this topic are being identified within the barriers & facilitators
review (Review 3).

Comparability of findings with the Coker 2014 systematic review

A recently published well conducted systematic review (Coker et al 2014) examined the

effectiveness of educational programmes in dependent older adults residing in long-term care or
having extended hospital stays. Unlike this current review, Coker et al. included only randomised
and non-randomised controlled studies — eight of which met the inclusion criteria for this review
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and were included (Budtz-Jorgensen et al. 2000, De Visschere et al. 2012, Frenkel et al. 2001,
MacEntee et al. 2007, Mojon et al. 1998, Nicol et al. 2005, Simons et al. 2000, van der Putten et al.
2013).

In keeping with the findings from this review, Coker et al. noted the range of educational
approaches used and concluded that “none emerged as being desirable over the others, as
methodologically strong studies with good intervention integrity were lacking, and a variety of oral
health outcomes were used to measure the effectiveness of the interventions, making comparisons
across studies difficult”.

Strengths and limitations of this review

This review was built on a comprehensive search strategy. The literature search included a
thorough attempt to identify relevant published and unpublished studies.

The quality of studies overall was judged as moderate but the very large number of outcomes
used limited the feasibility of meta-analysis to synthesise the results of similar interventions.

The available evidence was relevant to care home populations in general but no specific data were
available to assess variations by gender or other socio-economic factors.
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Abbreviations

CBA Controlled before and after study

CHX Chlorhexidine

Cl Confidence Interval

cRCT Cluster randomised controlled trial

DH Department of Health

DI-S Debris Index — Simplified

DMFT Decayed, missing or filled teeth

DPI Denture Plaque Index

GBI Gingival Bleeding Index

GDI-S Geriatric Simplified Debris Index
GI-LTC Gingival Index for Long-Term Care
GOHAI Geriatric Oral Health Assessment Index
GP General Practitioner

IP Isopropyl Alcohol

ITS Interrupted time series

MDS Minimum Data Set

MPS Mucosal-plague score

NaF Sodium Fluoride

NFPA Nutrition Focussed Physical Assessment
NICE National Institute for Health and Care Excellence
nRCT Non-randomised controlled trial

OAG Oral Assessment Guide

OHAT Oral Health Assessment Tool

OHI-S Oral Hygiene Index-Simplified

OHKT Oral Health Knowledge Test

ONS Office for National Statistics

PI-LTC Plague Index for Long-Term Care
RAI-MDS Resident Assessment Instrument- Minimum Data Set
RCI Root Caries Index

RCT Randomised controlled trial

SD Standard Deviation

SMD Standardised Mean Difference

UBA Uncontrolled before and after study
WHO World Health Organisation

20



nit for pe"

1 Introduction

1.1

1.2

1.3

Aim

To review the evidence about approaches, activities and interventions that promote oral
health, prevent dental problems and ensure access to treatment for adults in care home
settings.

Review question

What approaches, activities or interventions are effective in promoting oral health,
preventing dental problems and ensuring access to dental care (including regular check-
ups) for adults in care homes?

Background and understanding
Care Home Residents - Demographics

The demographics of people living in care homes at any point in time are difficult to
guantify precisely. According to Age UK (2014) calculations, in April 2012 there were
431,500 adults in residential care of whom approximately 414,000 (95%) were aged 65
or over. The 2011 Census reported there were 172,000 people aged 85 years or over
living in care homes. Of these individuals, described by the Office for National Statistics
(ONS) as the “oldest old”, 103,000 were living in a care home without nursing and
69,000 in a care home with nursing.

While the majority of care home residents are older people, there is a cohort of those
aged 18-65, who are in residential care because their physical or mental health prohibits
them living independently. From the Age UK data, it might be assumed that there were
17,500 such individuals in care, but Emerson et al. (2013) stated that the number of
people with learning disabilities in residential care in England at 31 March 2012 was
over 36,000 of whom just under 6000 were aged 65 or over. A previous report (Emerson
et al. 2012) noted that that the proportion of residential care use by learning disabled
adults aged 65 or over was increasing (from 11.3% in 2005/06 to 15.8% in 2011/12).

It is therefore apparent that the characteristics of those living in residential care are
heterogeneous and their needs, wants and ability, both physical and cognitive, will vary
significantly. Policies designed to encourage more independent living for people with
learning disabilities in group and halfway houses, and to support older people to live in
their own homes mean that numbers of people in residential care have decreased
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slightly. However, the evidence also suggests higher levels of care are being required by
those in residential homes (ONS 2013; ONS 2014).

Care Home Residents — Demographic trends

Successive Adult Dental Health Surveys have shown that people are keeping their teeth
for longer (Fuller et al. 2011). The ravages of dental decay in the early to mid-twentieth
century, together with the then prevailing attitude to oral health meant that many
people had all of their teeth extracted when young. However, as attitudes to dentistry
changed, the availability of dental care increased, dental technology improved and most
importantly fluoridated toothpaste became widely available, the proportion of adults in
England who were edentate (no natural teeth) has fallen by 22 percentage points from
28 per cent in 1978 to 6 per cent in 2009 (Fuller et al. 2011).

The most recent figures from the Office for National Statistics (ONS 2014) indicate that
the numbers of people aged 65 or over in the UK continues to rise and is currently 11.1
million or 17.4% of the UK population. The biggest percentage rise is in the population
aged 85 or older and the 2011 census (ONS 2013), found 1.25 million people aged 85 or
older; almost a 25% increase from the 2001 census. In 2009, some 72% of those “oldest
old” still had some of their own teeth, the average number being 14 teeth (Fuller et al
2011).

Together these trends mean that in the coming years, not only will there be more older
people, a proportion of whom will live in care, the vast majority will have some or
indeed all of their own teeth. In part, that many have retained their own teeth is as a
result of dental treatment and restorative care. Complex and expensive dental work
including crowns, prostheses, implants and bridges are likely to become increasingly
prevalent in care home residents. This poses a much greater preventive and dental care
challenge than that associated with the older person who has lost all their own teeth
and who may or may not be wearing a complete denture (British Dental Association,
2012).

Oral disease and care home residents

Dental caries and periodontal disease are to a large degree preventable. However,
failure to maintain good oral hygiene, a diet rich in sugars and inadequate exposure to
fluoride increase disease risk. Poor oral health can have a significant impact on the
management of medical conditions, general health status, ability to eat and quality of
life (Weening-Verbree et al. 2013). In addition, Azarpazhooh & Leake (2006) undertook a
systematic review of associations between oral health and respiratory disease. The
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presence of oral pathogens, dental decay and poor oral hygiene were all identified as
potential risk factors for pneumonia.

A Cochrane review (Brady et al. 2006) looked at the oral health of stroke patients in
residential care and identified a lack of rigorous evidence on the topic, but stated that
oral healthcare interventions "can improve staff knowledge and attitudes, the
cleanliness of patients’ dentures and reduce the incidence of pneumonia."

In a systematic review Miegel & Wachtel (2009) identified a number of barriers to good
oral health in care homes. These included lack of oral health education of care providers
(including staff training); care provider attitudes to the oral health of residents; oral
health policy and documentation; lack of oral health resources in terms of equipment
and staff time and a failure to undertake oral health assessments. Wardh et al. (2012)
identified dislike or fear of providing oral care particularly when combined with lack of
adequate training or time to complete the task to be an issue for caregivers. These
problems are exacerbated where the older person has dementia, communication or
behaviour difficulties, or resists care (Jablonski et al. 2011).

Cognitive and physical disabilities may preclude effective mouth care and this is
especially so in those in residential care who may be totally dependent on carers to
assist with or clean their teeth and/or dentures. As a result the incidence of oral
diseases in care home residents tends to increase (Naorungroj 2013). This may happen
prior to individuals entering residential care and may be exacerbated by medications
that cause dry mouths (SA Dental Service 2009).

The National Institute for Health and Care Excellence (NICE) has been asked by the
Department of Health to develop public health guidance on approaches for adult
nursing and residential care homes on promoting oral health, preventing dental health
problems and ensuring access to dental treatment. This review is the first of three
reviews to inform the guidance. It considers the effectiveness of interventions.
Subsequent reviews will consider best practice (Review 2) and barriers/facilitators
(Review 3)
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2 Methods

In keeping with the NICE Manual: Methods for the development of NICE public health guidance®
a best evidence approach was adopted.

2.1 Literature search

A wide range of databases and websites were searched systematically; supplemented by
grey literature® searches. Searches were carried out to identify relevant evidence in the
English language published between January 1995 and September 2014 that is:

e of the highest quality available;
e publicly available, including trials in press (“academic in confidence”)

The following types of evidence were sought for inclusion: systematic reviews and
meta—analysess; randomised controlled trials; controlled trials; controlled before and
after studies, interrupted time series, uncontrolled before and after studies.

For the search, a strategy was developed in Ovid Medline (see Appendix 1) and was
adapted to all other databases listed below.

Databases

AMED (Allied and Complementary Medicine) - Ovid

ASSIA (Applied Social Science Index and Abstracts) - Proquest

CINAHL (Cumulative Index of Nursing and Allied Health Literature) - EBSCO
Embase - Ovid

Health Management Information Consortium (HMIC) - Ovid

MEDLINE and MEDLINE in Process - Ovid

OpenGrey http://www.opengrey.eu/

Social Care Online http://www.scie-socialcareonline.org.uk/

Websites

Australian Research Centre for Population Oral Health
http://www.adelaide.edu.au/arcpoh/
British Society of Gerodontology

* http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4

* Technical or research reports, doctoral dissertations, conference papers and official publications.

® Unless directly relevant to answering one or more question, systematic reviews and meta-analyses will be unpicked to identify
studies meeting the inclusion criteria.
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British Society for Disability and Oral Health

Clinical trial registers:

e  WHO ITCRP http://www.who.int/ictrp/en/

e Clinicaltrials.gov http://www.clinicaltrials.gov/
Electronic Theses Online Service (EThOS) http://ethos.bl.uk

European Association of Dental Public Health http://www.eadph.org/

Health Evidence Canada http://www.healthevidence.org/

International Association of Dental Research (IADR)
National Oral Health Conference
http://www.nationaloralhealthconference.com/

NICE Evidence Search https://www.evidence.nhs.uk/

Public Health England https://www.gov.uk/government/organisations/public-health-
england

Public Health Wales http://www.wales.nhs.uk/sitesplus/888/home

Scottish Public Health network http://www.scotphn.net/

Social Care Institute for Excellence (SCIE) http://www.scie.org.uk/

US National Guideline Clearing House http://www.guideline.gov/

Australian Clinical Practice Guidelines Portal http://www.clinicalguidelines.gov.au/

New Zealand Guidelines Group http://www.health.govt.nz/about-ministry/ministry-

health-websites/new-zealand-guidelines-group
Public Health Agency of Canada http://www.phac-aspc.gc.ca/dpg-eng.php

In addition a variety of supplementary methods were employed to identify additional
research:

e Forincluded papers, reference lists were checked and citation tracking was
undertaken in Web of Science and Scopus databases.

e The electronic table of contents of three key journals were searched: Special
Care in Dentistry, The Journal of Disability and Oral Health and Gerodontology.

e Expertsin the field and authors of included papers were contacted to identify
additional research and ‘sibling’ studies.

e A call for evidence was issued by NICE.

Results of all searches were combined in a Reference Manager 12 database.
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2.2 Inclusion and exclusion criteria

Inclusion | Population

Adults in care homes with or without nursing provision, including
people staying for rehabilitation or respite care. The term ‘care homes’
covers homes that provide 24 hour residential care. This may include
adults living in community hospitals that provide long term-care.

Activities:

e Conducting assessments of individual oral health, for example on
entry to a care home and in response to changing oral health
needs.

e Maintaining access to dental services, including those offered by
local salaried dental services, general dental practice and
coordinating other health care services. For example joining up
oral health services with other health initiatives provided in care
home settings (such as services offered by GPs, vision testing,
social services, podiatry).

e Staff training about oral health (including understanding the
effect of oral health on general health and wellbeing).

e Increasing access to fluoride for people living in care homes. For
example, by providing free fluoride toothpaste or gels, providing
fluoride supplements, or by dental health care professionals
offering fluoride varnish applications in care homes.

e Providing oral health education and information about
promoting and maintaining oral health (for example the role of
diet, techniques for brushing teeth and maintaining healthy
dentures).

e Providing resources to improve oral hygiene for people living in
care homes (as appropriate), for example providing a range of
toothbrushes including electric toothbrushes.

e Managing transitions if oral function deteriorates or a person’s
usual diet has to change.

e Considering the effect of diet, alcohol and tobacco on the oral
health of people living in care homes.

Comparator:
All comparators

Outcomes:

e Changesin:
The oral health of people living in care homes. For
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example, by identifying earlier the incidence and
prevalence of tooth decay, periodontal disease, oral
discomfort including pain and oral cancer. Also, for
example, leading to a change in nutritional status among
people living in care homes.

Modifiable risk factors, including the use of fluoride

toothpaste, fluoride supplements, fluoride varnishes,

frequency and quality of oral hygiene practices, and access to

or visits from dental services.

Policies or procedures in care homes.

Knowledge and attitudes of care home managers and staff,

and other health and social care professionals.

Resident’s quality of life, including social and emotional

wellbeing.

People’s knowledge and ability to improve and protect their

oral health.

People’s oral health behaviours.

° Adverse events or unintended consequences

Exclusion e Adults living independently in the community.

e Adults in hospitals providing secondary or tertiary care for
example acute hospitals or specialised units.

e Adults in prison.

e Children and young people under 18 years.

e Water fluoridation.

e Specialised oral health interventions, including dental clinical
procedures, treatments or medicines.

e Concentration of fluoride in fluoride products such as
toothpastes and supplements.

e Specific techniques or instruction for carers to help people with
their oral hygiene (for example, techniques to remove dentures,
clean the mouth, brush teeth, or perform a range of oral hygiene
tasks).

e Interventions to manage oral health for adults with specific
health conditions.

e Interventions to manage behaviours that are seen as challenging
and associated with resisting care or treatment

Other than for those with the potential to fill evidence gaps, studies were restricted to
those conducted in the UK, Western Europe, North America and Australia/New Zealand.
This ensured high levels of applicability.
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Study selection

After de-duplication and removal of clearly irrelevant citations (e.g. papers not related
to oral health, animal studies), study selection at both title/abstract and full text stages
was undertaken independently by two reviewers using the inclusion and exclusion
criteria. Any disagreements at either stage were resolved by recourse to a third
reviewer. Papers excluded at full text are reported in Appendix J with the reason for
exclusion.

Quality assessment

Quality assessment was conducted using the relevant quality appraisal checklist (NICE
2012). Each paper was assessed by one reviewer and checked for accuracy by another.
Ten percent of the studies were double assessed. Each study was rated (‘++’, ‘+" or ')
to indicate its quality.

++ All or most of the checklist criteria have been fulfilled, and where they have not been

fulfilled the conclusions are very unlikely to alter.

+  Some of the checklist criteria have been fulfilled, and where they have not been fulfilled,

or are not adequately described, the conclusions are unlikely to alter.

—  Few or no checklist criteria have been fulfilled and the conclusions are likely or very likely

to alter.

Data extraction — study characteristics and methodology

Evidence was extracted directly into a form agreed with NICE. Data was selected and
characterised using PROGRESS-Plus.

Each data extraction form was completed by one reviewer and checked for accuracy by
another. Ten percent of the studies were extracted independently by two reviewers.

Papers were added to an NVivo database and relevant outcomes and demographic data
was coded. This allowed rapid identification for data ‘slicing’; including data specific to
populations of interest.
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Data Synthesis

The key findings of evidence are summarised in concise narrative summaries and
evidence statements which are supported by evidence tables (Appendix A). The
evidence statements indicate the message given by the evidence and the applicability of
the results to the UK.

Meta-analysis proved feasible for some studies reporting the following outcome
measures: Plaque Index [Silness and L6e], Gingival Index [L6e and Silness], Denture
hygiene/plaque (Augsbuger and Elahi). A number of studies reported the Simplified Oral
Hygiene Index [Greene & Vermillion] and Denture plaque (Amb@rnsen) indices but
sufficient outcome data in the papers were not available to permit meta-analysis for
these outcomes.

Measuring oral hygiene - Plaque and Gingival Indices

There are two primary ways of measuring the effectiveness of tooth cleaning and oral
hygiene measures. These involve (i) quantifying the accumulation of dental plaque on a
number of Index teeth; (ii) recording the degree of inflammation of the gingival (gum)
tissues. This is done by running a probe along the gum margin and determining if this
elicits bleeding.

There are a number of different indices that have been developed to record these
features — the different indices vary in how they record the amount of plaque present.
This heterogeneity prevents studies conducted with different indices being combined
and was a limitation in performing meta-analyses in this review.

Silness & Lée 1964

PLAQUE INDEX
(Silness & Lde 1964)

0 = no plaque detected

1 = looks clean but material can be
removed from gingival third with probe

2 = visible plaque

3 = tooth covered with abundant plaque

Figure 2.1 The Plaque Index of Sillness and Loe (1964)

29



0\ 3% Dysti
d@@ o@@

&

Uned

o

; et
nit for rev'®

L6ée 1967

- 7

MODIFIED GINGIVAL INDEX
(L8e 1967)

Healthy gingivae

Gingivae look inflamed,
but don’t bleed when probed

Gingivae look inflamed,
and bleed when probed

Ulceration and spontaneous bleeding

Figure 2.2 Loe’s Modified Gingival Index (1967).

While both plaque and gingival indices are markers of oral hygiene, the gingival index
provides a more stable indicator of underlying oral hygiene status as it is less susceptible
to change as a result of one off thorough brushing (for example immediately before a
dental examination).

It should be noted that gingival indices only record the inflammatory status of the
superficial periodontal tissues and do not record the overall periodontal health of the
patient (i.e. they do not give any indication of the degree of underlying periodontal
pocketing or supporting bone loss).

Measuring dental caries (tooth decay)

The traditional method of recording the impact of dental caries is to count the number
of teeth and tooth surfaces that are either decayed, filled or extracted because of caries.
The prevalence of dental caries can be determined by a simple dental clinical
examination. However, caries increment (the number of new caries lesions developing)
can only reliably be recorded over a period of two years. None of the included studies
reported dental caries as an outcome variable.

Statistical meta-analyses (using the "metan" command in STATA version 13) with Forest
plots were conducted where feasible and the pooled difference in mean values for
each index was determined. Homogeneity between study design, interventions and
populations was explored using chi-square analysis. It was found that P<0.01 for all
cases and so the data was heterogeneous. All meta-analyses were therefore conducted
using random-effects models and summarised data provided with associated 95%
confidence intervals (Cl).
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2.7 Developing Evidence Statements

Standardised terms have been used in the evidence statements to describe the strength
of the evidence in keeping with the NICE guidelines manual (NICE 2014)°:

No evidence: Where there is no evidence, this is clarified with information on the search
scope and date (e.g. English language studies from 1995 onwards);

Weak evidence: 'There was weak evidence from 1 (-) RCT'.

Moderate evidence: 'There was moderate evidence from 2 (+) controlled before and
after studies'.

Strong evidence: 'There was strong evidence from 2 (++) controlled before and after
studies and 1 (+) RCT'.

Inconsistent evidence: Where inconsistent evidence is identified, this will be

accompanied by an explanatory sentence or section, with details of variations.

The direction of effect is summarised by the use of positive, negative, mixed and none
with appropriate contextual detail. Where synthesis of results was feasible via meta-
analysis, the effect size and 95% confidence interval are reported within the evidence
statement. Where this was not feasible, the number of studies reporting statistically
significant and non-significant results was reported. Due to the wide variation in
intervention design and outcomes it was not feasible to define and use standard

notations such as small, medium or large for direction of effect.

Each evidence statement is accompanied by information on the applicability of the
evidence to the UK population and sub-populations as directly applicable, partially
applicable or not applicable to the UK population using guidance from the Manual (NICE
2014). Details of the population, setting, intervention (including any costs if provided)

and outcomes are provided in the evidence statements (Appendix 1).

6 http://www.nice.org.uk/article/PMG20/chapter/1%20Introduction%20and%20overview
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3 Results

3.1

Search results

The search strategy identified 1,680 citations from database searching of which 649
were excluded as duplicates or clearly irrelevant (e.g. animal studies or no mention of
oral health). 1,250 citations (955 from the database searches and 295 from web site
searching) were reviewed in title and abstract and 353 in full text. Full details are
provided in the flow diagram below.

In total 58 papers describing 46 studies were included in the review.
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Databases
1608
Duplicates
=539 Websites
Databases de-duped 295
1069
Clearlyirrelevant
-110
955 I
Screenedat
Title and Abstract
1250
Excluded
- 897
Screened at full
text
353
Supplementary
searching
+19
Excluded
- 129

Under consideration
for Reviews2and3
185

Included papers
Review 1
58 (46 Studies)

Applicability and quality of studies

Forty six studies (reported in 58 papers) providing data on a range of interventions were
included in the review. All were carried out in the UK or in applicable countries.

An additional four studies (comprising 4 papers) were available in abstract form only or
based in countries not deemed to be applicable to the UK These were considered since
they potentially filled evidence gaps (e.g. resident training). The abstract (Kasche et al.
2006) did not provide sufficient data for inclusion and the three studies from non-
applicable countries (Brody et al. 2014, Lim et al. 2003, Park et al. 2014) were not
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regarded as sufficiently relevant to the UK population. These studies are highlighted in
the exclusions table (Appendix J) with detailed reasons for exclusion.

Internal validity was moderate with 6 studies deemed to have high internal validity (++)
23 studies of moderate quality (+) and 17 studies assessed as being of low quality (-).

Outcomes

A large number of oral health outcomes were used across studies, making comparisons
extremely difficult. Figure 3.1 indicates the large number of outcomes used in the 34
studies exploring carer education or guideline introduction.

Outcome measures used - caregiver education studies

Winkel Tounge Coating Index (Tongue Plaque) :
Visible Plaque Index (VPI)
Undefined oral hygeine
Undefined oral cavity
Undefined erythematous lesions
Undefined dryness and oral yeast
Simplified Oral Hygeine Index (SOHI) - Green and Vermillion
Silness and Loe (Plaque)
Root caries index (RCI)
RAP (Resident A Protocol)
Ramfjord's Periodontal Index (plaque)
RAI-MDS (Reside nt Assessment Instrument-Minimum Data Set)
Oral lesions (WHO)
Oral Assessment Guide (OAG) (dental hygeine)
O'Leary Plaque Index
OHAT
Mucosal Plaque Score (MPS)
Mucosal Index |

Mucosal Friction Index
Medified Plague Index
MDS (Minimum Data Set) Oral Health Assessment |
GOHAI
Gingival Index for Long Term Care |
Gingival Bleeding Index (Loe and Silness)
Geriatric Simplified Debris Index
DPI (Denture Plague Index)
Denture Mucosa Index (Budtz-Jgrgensen)
Dental Plague Index {Augsburger and Elahi)
Debris Index (Greene and Vermillion)
Debris Index - simplified (DI-S)
Brief Oral Health Status Examination (BOHSE)
(PI-LTC) Plaque Index for Long-Term Care

m Number of Studies

o
]

4 6 8 10 12 14

Figure 3

.1: Outcome measures used in interventions exploring carer education or guideline

introduction

34




PRIFYSGOL
(AFRDYD

4 Findings

CARDIFF
UNIVERSITY

Evidence was found relating to four types of intervention: Education/guideline introduction
for care home staff, the use of electric versus manual toothbrushes, chlorhexidine and xylitol
use. Findings for each have been summarised below by narrative synthesis and evidence
statements, with meta-analyses where feasible. A brief summary of each intervention is given
in Table 1 with details in the Evidence Table (Appendix 1).

Education and/or guideline introduction

The majority of interventions, 34 of the 46 studies, explored education for caregivers and/or
the introduction of a guideline or protocol within the care setting.

Interventions varied and there were no clear boundaries between education alone, education
plus additional interventions (e.g. equipment provision, monitoring), formal protocol and
guideline introduction so these have been considered within a single section.

A large range of outcomes were presented across the body of evidence. Where studies used
the same outcome measures, meta-analyses were carried out if feasible.

Twenty three studies looked at the effect of carer education and/or guideline introduction
versus usual care on oral health outcomes. Grouping these studies as a whole, there is
inconsistency but a suggestion of a positive trend in terms of effects on clinical oral health
measures.

Twelve studies observed statistically significant improvements (Altabet et al. 2003, Chalmers et
al. 2009, Frenkel 2001, Isaksson et al. 2000, Mojon et al. 1998; Nicol et al. 2005, Peltola et al.
2007, Pronych et al. 2010, Pyle et al. 1998, Samson et al. 2009, Zenthd&fer et al. 2013), two
noted a non-significant positive trend (Avenali et al. 2011, De Visschere et al. 2012), while 9
found no clear direction of effect (Beck et al. 2008, Bellomo et al. 2005, Boczko et al. 2009,
Budtz-Jorgensen et al. 2000, de Visschere et al. 2011, Le et al. 2012, McKeown et al. 2014,
Simons et al. 2000, Wardh et al. 2002). Of these latter studies one (+) UBA (Avenali et al. 2011)
observed a positive trend in relation to oral cavity assessment but a negative trend for gingival
health.

Three of the 23 studies were based in care homes for adults with disabilities, as opposed to
elderly care facilities, and all three noted significant benefits (Altabet et al. 2003, Mojon et al.
1998) or a non-significant positive trend (Avenali et al. 2011).
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Evidence Statement 1: Carer education and/or guideline introduction alone versus
usual care on clinical oral health measures: overall effects

10,15,20’ 5 USALS617, 18’ 2 Belgiums’g, 2

2,3,7,16,19,21 ,23)

There is inconsistent evidence from 23 studies (3 UK

Canada'®!, 2 Sweden'"?, 2 Switzerland***, and 7 other applicable countries
as to whether carer education or protocol/guideline introduction alone for care home
staff will deliver improvements in the oral health of residents when compared to usual

care.

12 studies™”*01141923 11 (44) cRCT™®, 2 (+) RCTY?, 1 (+) cRCT?, 1 (=) RCT®, 1 (+) CBA™, 2
(=) CBAs™*8 3 (+) UBAs” " and 1 (-) UBAY] showed statistically significant
improvements in measures of dental, denture or overall oral health hygiene while 11*
6891213,2223 11 (44) cRCT, 1 (+) RCT?, 1 (+) cRCT*, 1 (=) RCT?, 1 (-) cRCT?, 1 (+) nRCT®, 2
(+) CBA*?, 1 (=) CBA?, 2 (+) UBA>™®] did not find a significant intervention effect
although two of these observed a positive trend®”.

Some meta-analyses were feasible and these suggested a non-significant but positive
trend towards improvements in dental and denture plaque indices but a tiny negative
trend for gingival index. The overall effect size (95% confidence interval) for Dental
Plaque Index (Silness & L&e) from 4 studies was 0.10 (-0.12 to 0.33) [1 (++) cRCT?, 1 (+)
RCT?}, 1 () cRCT®, 1 (+) cRCT*. For the Augsbuger & Elahi Denture Plaque Index it was
0.69 (-0.05 to 1.43) [4 studies: 2 (++) cRCT™', 1 (+) RCT*}, 1 () cRCT®]. However, for the
L&e & Silness Gingival Index this was -0.05 (-0.28 to 0.18) [2 studies: 1 (+) cRCTY, 1 (+)
CBA™).

All the evidence is applicable to residential homes in the UK since 3 studies were based in
the UK and other studies were conducted in countries with similar settings.

! Altabet et al. 2003 (+); * Avenali et al. 2011 (+); 3 Beck et al. 2008 (-); * Bellomo et al.
2005 (+); ® Boczko et al. 2009 (+) ; ® Budtz-Jorgensen et al. 2000 (+); ’ Chalmers et al.
2009 (+); ® De Visschere et al. 2011 (-); ° De Visschere et al. 2012 (++); ° Frenkel 2001
(++); " Isaksson et al. 2000 (+); * Le et al. 2012 (+); > McKeown et al. 2014 (+); ** Mojon
et al. 1998 (+); > Nicol et al. 2005 (-); *° Peltola et al. 2007 (-); *’ Pronych et al. 2010 (-);
18 Pyle et al. 1998 (-); 19 samson et al. 2009 (+); ° Simons et al. 2000 (+); ** van der
Putten et al. 2013 (+) ; Wardh et al. 2002 (-); 2 Zenthé&fer et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled
before & after
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The results for the meta-analyses are illustrated in Figures 4.1 to 4.6.

Meta-Analysis of Plaque Index (Silness & Loe, 1964)

Meta-Analysis of Dental Plaque Index

%

Name Time SMD (95% CI) Weight

|
Sonicare Toothbrush 1
Dayetal , 1998 6 Weeks _;_'_ 0.97 (029, 1.66) 11.02
Subtotal (I-squared =%, p =) -~ 0.97 (029, 1.66)  11.02
- |
Education :
de Visschere etal ,2011 5 Years —— 0.04(-0.49,057) 1235
de Visschere etal ,2012 6 Months —-‘—:- 0.19(-0.21,059 13.36
van Der Putten etal ,2013 6 Months —I._: 0.05(-043,053) 1274
Leetal 2012 6 Maonths —'—1 0.09(-0.35,053) 13.07
Subtatal (l-squared =0.0%, p=0.966) <:> 0.10(-0.12,033) 51.52

1
1
. 1
I
Chlarhexidine X ylitol Gum 1
Simons et al.. 2001 12 months : —— 207 (150,265  11.98
1
1
1
1
1
1

Subtotal (l-squared=_%.p =) O 2.07(150,265  11.98

Chlorhexidine Mouthrinse

Lopez-Jornet et al, 2012 30 Days ——r 022(-0.25,069 1283
Subtotal (I-squared= %.p =) <:>I 022(025 069 1283

. i

Klitol Gum :

Simons et al., 2001 12 months —— 071(022,120) 1265
Subtotal (I-squared=.%.p=) |O 0.71(022,1.20) 12.65
- |

Overall (l-squared =84.2%, p=0.000) <> 0.52(008,096  100.00

NOTE: Weights are fromrandom effects analysis

[ T T T T T 1
[ 25 3 35 Fayours Intervention

Does Not Favour Intervention S e e
oes Not Favour Intervention y.ge Lo v in Mean Index

Figure 4.1: Forest plot showing results of individual studies and also results of random-effects
meta-analysis (overall includes results from all studies and sub-group analysis only those for a
given intervention) with baseline results adjusted for.

Interpretation of Analysis:

Figure 4.1 shows the results of meta-analysis for all studies included in this analysis. Due to the
lack of common time points at follow-up, results were taken from different time points at follow-
up (shown in the column “Time” in the figures). This figure shows difference in means values
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(adjusted for baseline differences) in the plaque indices for the Silness and Loe index’ (Silness &
Loe, 1964) between an intervention (e.g., education or sonicare toothbrush) compared to a
control group.

The results of each study are shown, where the difference in mean values is indicated by the
central symbol and the 95% confidence interval for the difference in mean values is indicated by
the horizontal line. A positive value for the difference in mean values therefore indicates that the
intervention is favoured, a negative value indicates that that the intervention is not favoured, and
a value of zero indicates that the intervention made no difference. In order to make this clearer, a
reference line for a difference in means values of zero is shown by the solid vertical line.

Meta-analysis allows us to pool the results of different studies that use the same outcome
measure and this process should provide in theory a more accurate result than that provided by
any one study alone. The results of meta-analysis are given by the diamonds; the middle of the
diamond gives pooled difference of means and the edges of the diamond indicates the pooled
95% confidence interval for the difference of means. Meta-analysis is carried out for each
subgroup (sonicare toothbrush, education, chlorhexidine/xylitol gum, and xylitol gum), and the
results of meta-analysis are identical to those of the study for those subgroups with only a single
study in them. An overall meta-analysis that included all studies irrespective of subgroup is shown
by the bottom-most diamond; the middle of the diamond gives pooled difference of means (also
shown by the dashed vertical line in this case) and the edges of the diamond indicates the pooled
95% confidence interval for the difference of means.

Chi-squared analysis indicated that the data was “heterogeneous” (1= 84.2%; P = 0.000), which in
plain English means that the magnitudes of differences in mean values for the different studies
differed quite strongly. As is appropriate in this situation, “random-effects” meta-analysis was
employed rather than “fixed-effects,” and this approach ought to be more robust towards the
effects of the heterogeneous nature of the data (e.g., confidence intervals are typically larger).
Overall, the difference in means (adjusted for baseline differences) in plaque index for the Silness
and Loe index (Silness & Loe, 1964) between intervention and control groups was 0.52 (95%
confidence intervals: 0.08 to 0.96).

As part of sensitivity analysis, results of chlorhexidine/xylitol gum of Simons et al. (2001) were
removed, as this study had the largest magnitude for the difference in mean values, and random-
effect meta-analysis was carried out again (see Fig. 2). (Note that the data was not heterogeneous
in this case (/*= 37.0%; P = 0.147), though results were not affected greatly by using a fixed-effects
meta-analysis.) In this case, the overall difference in means (adjusted for baseline differences)

7 Silness & Loe, 1964 plaque index: 0 = no plaque; 1 = plaque detectable by probe; 2 = visible plaque; and, 3 =
| abundant plaque
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between intervention and control groups was reduced slightly to 0.28 (95% confidence intervals:
0.05 to 0.51), thus demonstrating a small amount of sensitivity to the exclusion of the study on
chlorhexidine/xylitol gum of Simons et al. (2001).

Figure 4.2: Sensitivity analysis: forest plot showing results of individual studies with the study
involving chlorhexidine/xylitol gum of Simons et al. (2001) excluded.

Meta-Analysis of Dental Plaque Index

Name Time SMD (956 CI) Weight

Sonicare Toothbrush

Day et a., 19% 6 Weeks 0.97 (0.9, 1.66) 287
Subtotd (Fsquared=.% p=) 097 (0.23, 1.66) 887
Education

1
1
1
R
1
e
1
1
1
1
|
de Vissthereetal, 2011 SYears ——— 004 (-0.49, 057) 2.e
‘\";_
—.—'—

& Vissthere et al, 2012 6 onths 018 (-0.21, 0.59) 18.06
van Der Putten et al., 2013 BMonths 005(-0.43, 0.53) ue
Le d al., 2012 &M mths —lt-:— 0.09(-0.35, 0.53) 6.3
Subtotd (Fsquared= 0.0%, p= 0.965) <>: 0.10(-0.12, 0.33) 6@
l
1
Chlorhexidine Motthringe :
Lopez-Jornetet al, 2012 30Days —-'I— 022(-0.25, 0.69) 15.08
Subtotd (Fsquared=.% p=) <$ 022(-0.25, 0.69) 6.8
: |
Xyiital Gum :
Smons etal, 2001 12months ';_’_ 071(0.22, 1.20) .18
Subtotd (Fsquared=.% p=) IO 071(0.22, 1.20) .18
|
overdl (I-squared=37.0%, p =0.147) ¢ 028 (0.06, 0.51) 100.00
I
MNOTE: Weights are framrandom effects andy sis :
I I I I I I I I I

25

Does Not Favour Intervention Diﬁerencé iI:IE Moeasn |1n(i.58X2 > Favours Intervention
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Meta-Analysis of Gingival Index (Loe & Silness, 1964)

Meta-Analysis of the Gingival Index

%
Name Time SMD (95% Cl)  Weight
Interplak toothbrush (self) ,

Carret al., 1997 12 months ———— 0.69(0.03,136) 1323
Subtotal (-squared= %, p=.) e 0.69(0.03,136) 1323
. :

Interplak toothbrush (assisted) :

Carret al., 1997 9 months _—— -0.03 (0.96,0.90) 1077
Subtotal (-squared= %, p=.) -==:::___'__i:=— 0.03 (0.96,0.00) 10.77
- !

Education :

Le etal., 2012 6 monts —_—— 0.0 (-0.35,0.53) 1527
Simons et al., 2000 12 months — -0.10 (0.38,0.17) 1647
Subtotal (-squared = 0.0%, p = 0.464) <> -0.05 (0.28,0.18) 3175

Chlorhexidine/X ylitol Gum
Simons et al., 2001 12 months
Subtotal (-squared= %.p=.)

—_—— 167 (1.13,221) 1442

- 167 (113,221) 1442

Chlorhexidine Mouthrinse

Lopez-lomet etal., 2012 30 Days —_—— -0.26 (0.73,021) 1500
Subtotal (-squared= %.p=_) ol -0.26 (0.73,0.21) 15.00
Xylitol Gum
Simons et al., 2001 12 months B — 0.70 (0.21,1.19)  14.82
Subtotal (-squared= %, p=.) - 0.70 (0.21,1.19)  14.82
1
overall (1-squared = 86.3%, p = 0.000} -<> 0.39 (-0.11,0.89) 100.00
1
1
L

NOTE: Weights are from random efiects analysis

I I I ! ! ! !
-1 -5 0 5 1

1.5 25 .
nce in Mean Index Favours Intervention

Does Not Favour Intervention Differe

Figure 4.3: Forest plot showing results of individual studies and also results of random-effects
meta analysis (overall includes results from all studies and sub-group analysis only those for a
given intervention) with baseline results adjusted for.

Interpretation of Analysis:

Figure 4.3 shows the results of meta-analysis for all studies included in this analysis. Due to the
lack of common time points at follow-up, results were taken from different time points at follow-
up (shown in the column “Time” in the figures). This figure shows difference in means values
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(adjusted for baseline differences) in for the gingival index® (Loe & Silness, 1964) between an
intervention (e.g., education or sonicare toothbrush) compared to a control group.

The results of each study are shown, where the difference in mean values is indicated by the
central symbols and the 95% confidence interval for the difference in mean values is indicated by
the horizontal lines. A positive value for the difference in mean values therefore indicates that the
intervention is favoured, a negative value indicates that that the intervention is not favoured, and
a value of zero indicates that the intervention made no difference. In order to make this clearer, a
reference line for a difference in means values of zero is shown by the solid vertical line.

Meta-analysis allows us to pool the results of different studies that use the same outcome
measure and this process should provide in theory a more accurate result than that provided by
any one study alone. The results of meta-analysis are given by the diamonds; the middle of the
diamond gives pooled difference of means and the edges of the diamond indicates the pooled
95% confidence interval for the difference of means. Meta-analysis is carried out for each
subgroup (sonicare toothbrush, education, chlorhexidine/xylitol gum, and xylitol gum), and the
results of meta-analysis are identical to those of the study for those subgroups with only a single
study in them. An overall meta-analysis that included all studies irrespective of subgroup is shown
by the bottom-most diamond; the middle of the diamond gives pooled difference of means (also
shown by the dashed vertical line in this case) and the edges of the diamond indicates the pooled
95% confidence interval for the difference of means.

Chi-squared analysis indicated that the data was “heterogeneous” (I’= 86.3%; P = 0.000), which in
plain English means that the magnitudes of differences in mean values for the different studies
differed quite strongly. As is appropriate in this situation, “random-effects” meta-analysis was
employed rather than “fixed-effects,” and this approach ought to be more robust towards the
effects of the heterogeneous nature of the data (e.g., confidence intervals are typically larger).
Overall, the difference in means (adjusted for baseline differences) in gingival index for the Loe
and Silness index (Loe & Silness, 1964) between intervention and control groups was 0.39 (95% Cl:
-0.11 to 0.89).

As part of sensitivity analysis, results of chlorhexidine/xylitol gum of Simons et al. (2001) were
removed, as this study had the largest magnitude for the difference in mean values, and random-
effect meta-analysis was carried out again (see Fig. 4.4). (Note that the data were heterogeneous
(= 62.1%; P = 0.000).) In this case, the overall difference in means (adjusted for baseline
differences) between intervention and control groups was reduced slightly to 0.15 (95%
confidence intervals: -0.17 to 0.48), thus demonstrating little sensitivity to the exclusion of the
study on chlorhexidine/xylitol gum of Simons et al. (2001).

8 Loe & Silness, 1964 gingival index: 0 = No inflammation.; 1 = Mild inflammation; 2 = moderate inflammation ; and, 3
= severe inflammation
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Name Time SMD (95% Cl) Weight
Interplak toothbrush (self) :
Carr etal, 1997 12 months ——— 0.69 {0.03, 1.36) 13.08
Subtotal {I-squared = %, p=_) o —eaigiie-— 069(0.03,136)  13.08
1
: 1
Interplak toothbrush (assisted) :
Carr stal 1997 9 months _— 0.03(-096,090) 855
Subtotal (I-squared = %, p=_) <> 0.03(-0.96,0.90) 855
1
1
Education :
Leetal, 2012 6 months —p— 009(0.35,053) 1895
Simons et al., 2000 12 months — 010(-038,017) 2403
1
Subtatal (I-squared =0 0%, p=0464) <> 0.05(-028,018) 4298
1
1
1
Chlorhexidine Mouthrinse 1
1
Lopez-Jornet et al_, 2012 30 Days —rT 0.26(-073,0.21) 18.00
Subtatal (I-squared = %, p=) C:‘-‘- 026(-073,021) 1800
1
. 1
Kylitol Gum :
Simons et al., 2001 12 months — 0.70 {0.21,1.19) 17.39
Subtotal (I-squared = %, p= ) e 070(0.21,119) 1739
1
N 1
Overall (-squared = 62.1%, p =0.022) <:> 015 (-0.17,0.48)  100.00
1
NOTE: Weights are from random effects analysis :
T T I T T T I
= 0 5 1 15 2 25
Does Not Favour Intervention  Difference in Mean Index Favours Intervention

Figure 4.4: Sensitivity analysis: forest plot showing results of individual studies with the study
involving chlorhexidine/xylitol gum of Simons et al. (2001) excluded.
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Meta-Analysis of Denture Hygiene/Plaque Index (Augsbuger and Elahi)

Meta-Analysis of Denture Plaque Index

Name Time

Education (Frenkel)
Frenkel et al., 2001 6 Months

Subtotal (I-squared =.%, p =.)

Education (de Visschere et al.)

de Visschere et al.,, 2011 5 Years
de Visschere et al., 2012 6 Months
van Der Putten et al., 2013 6 Months

Subtotal (I-squared = 0.0%, p = 0.684)

Overall (I-squared = 95.8%, p = 0.000)

NOTE: Weights are from random effects analysis

9

%

SMD (95% Cl)  Weight

1.79 (1.50, 2.08) 25.11

1.79 (1.50, 2.08) 25.11

0.28 (-0.08, 0.64) 24.61
0.26 (-0.02, 0.54) 25.16
0.43 (0.14,0.72) 25.13

0.33 (0.15, 0.50) 74.89

0.69 (-0.05, 1.43) 100.00

Does Not Favour Intervention

T
1

T
5

Differe_nce_'in

I I
0 5 1

Mean Index

Favours Intervention

Figure 4.5: Forest plot showing results of individual studies and also results of random-effects

meta analysis (overall includes results from all studies and sub-group analysis only those for a

given intervention) with baseline results adjusted for.

Interpretation of Analysis:

Figure 4.5 shows the results of meta-analysis for all studies included in this analysis. Due to the
lack of common time points at follow-up, results were taken from different time points at follow-
up (shown in the column “Time” in the figures). This figure shows difference in means values
(adjusted for baseline differences) in denture plaque index of Ausbuger & Elahi (on a scale of 0 to
4 for increasing levels of denture plaque) between an intervention (i.e., education) compared to a

control group.
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The results of each study are shown, where the difference in mean values is indicated by the
central symbols and the 95% confidence interval for the difference in mean values is indicated by
the horizontal lines. A positive value for the difference in mean values therefore indicates that the
intervention is favoured, a negative value indicates that that the intervention is not favoured, and
a value of zero indicates that the intervention made no difference. In order to make this clearer, a
reference line for a difference in means values of zero is shown by the solid vertical line.

Meta-analysis allows us to pool the results of different studies that use the same outcome
measure and this process should provide in theory a more accurate result than that provided by
any one study alone. The results of meta-analysis are given by the diamonds; the middle of the
diamond gives pooled difference of means and the edges of the diamond indicates the pooled
95% confidence interval for the difference of means. Meta-analysis is carried out for each
subgroup (those studies by Frenkel and de Vischere), and the results of meta-analysis are identical
to those of the study for those subgroups with only a single study in them. An overall meta-
analysis that included all studies irrespective of subgroup is shown by the bottom-most diamond;
the middle of the diamond gives pooled difference of means (also shown by the dashed vertical
line in this case) and the edges of the diamond indicates the pooled 95% confidence interval for
the difference of means.

Chi-squared analysis indicated that the data was “heterogeneous” (/°= 95.8%; P = 0.000), which in
plain English means that the magnitudes of differences in mean values for the different studies
differed quite strongly. As is appropriate in this situation, “random-effects” meta-analysis was
employed rather than “fixed-effects,” and this approach ought to be more robust towards the
effects of the heterogeneous nature of the data (e.g., confidence intervals are typically larger).
Overall, the difference in means (adjusted for baseline differences) in denture plaque index of
Ausbuger & Elahi between intervention and control groups was 0.69 (95% confidence intervals: -
0.05to 1.43).

As part of sensitivity analysis, results of Frenkel et al. (2001) were removed, as this study had the
largest magnitude for the difference in mean values, and random-effect meta-analysis was carried
out again (see Fig. 4.6). (Note that the data was not heterogeneous in this case (I*= 0.0%; P =
0.684), though results were not affected at all by using a fixed-effects meta-analysis.) In this case,
the overall difference in means (adjusted for baseline differences) between intervention and
control groups was reduced slightly to 0.33 (95% confidence intervals: 0.15 to 0.50), thus
demonstrating some sensitivity to the exclusion of the study Frenkel et al. (2001).
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Meta-Analysis of Denture Plaque Index

%

Name Time SMD (95% Cl) Weight
|
1
de Visschere et al., 2011 5 Years T 0.28 (-0.08,0.64)  23.94
1
|
1
de Visschere et al., 2012 6 Months —&— 0.26 (-0.02, 0.54) 38.77
1
|
1
van Der Putten et al., 2013 6 Months —_—r 0.43 (0.14, 0.72) 37.29
|
|
Overall (I-squared = 0.0%, p = 0.684) @ 0.33 (0.15, 0.50) 100.00
|
1
1
|
NOTE: Weights are from random effects analysis .
:
T T T T T T T

-1 -5 0 5 1 1.5 2 2.5
Does Not Favour Intervention Difference in Mean Index Favours Intervention

Figure 4.6: Sensitivity analysis: forest plot showing results of individual studies with the study of
Frenkel et al. (2001) excluded.

Education components

The components of the 23 studies looking at the effect of carer education and/or guideline
introduction, versus usual care, on oral health outcomes were examined to see whether
education intensity (as measured by estimated contact hours) or additional support might be
linked to outcomes.

There was no clear link with education intensity (see Evidence Statement 2) but there was
weak evidence to suggest that ongoing support from health professionals combined with
active motivation of carers might be effective. Of the six studies where ongoing support was
provided, the three interventions finding statistically significant positive outcomes involved
regular re-motivation by dentists or care home staff (Zenthéfer et al. 2013), regular monitoring
by a dental hygienist (Samson et al. 2009) or the appointment of an oral health coordinator
within the home (Pronych et al. 2010). However, it should be noted that only one of these
studies had a robust design (Zenthéfer et al. 2013). Of the three studies finding no clear

45



0\ 3% Dysti
2’(\\() O, s

s Uney
4/‘
)

Q'
&
N

) o
nit for peve™

direction of effect one involved weekly guidance from an occupational therapist (Bellomo et al.
2005), one involved care to residents from a dental hygienist 1-2 times per week (Beck et al.
2008) and the third provided care home staff with the option to recall a dental hygienist for
advice (Budtz-Jorgensen et al. 2000).

Evidence Statement 2.  Carer education and/or guideline introduction alone versus
usual care on clinical oral health measures: education intensity/component effects

23 studies (3 UK'**>%°, 5 USAY>®17 18 2 Belgium®?, 2 Canada'**?, 2 Sweden'"?, 2

d***, and 7 other applicable countries®>>"1%1%21.23) |ooked at whether the length

Switzerlan
or components of in-service education or protocol/guideline introduction for care home
staff will deliver improvements in the oral health of residents when compared to usual

care.

There was strong evidence that education intensity (as measured by estimated hours of
education) does not appear to be an influential factor. Of the 12 studies showing
statistically significant improvements 17,1011,14-19,21,23 [1(++) cRCTY, 2 (+) RCTY®, 1 (+)
cRCT?, 1 () RCT™®, 1 (+) CBA™, 2 (-) CBAs™®, 3 (+) UBAs”**® and 1 (-) UBA"] contact
hours ranged from 1-8 h (mean ~ 2.8h) while the contact hours for the 11 studies”
68912132021 19 (14) cRCT?, 1 (+) RCT?, 2 (+) cRCT** 2!, 1 (=) RCT?, 1 (-) cRCT?, 1 (+) nRCT®, 2
(+) CBA*?2, 2 (+) UBA™™®] that did not find a significant intervention effect ranged from
0.33-10.5 h (mean ~ 3.3h).

There was weak evidence from 3 studies that ongoing support provided post education
from a health professional was effective if this involved active motivation of carers. 3
studies where education was combined with re-motivation or monitoring of carer activity
[1(+) RCT®, 1 (+) UBA™, 1 (-) UBAY] found significant improvements while 3 studies where
guidance by health professionals alone was provided [1 (+) RCT?, 1 (=) RCT>, 1 (+) nRCT®] did
not.

All the evidence is applicable to residential homes in the UK since 3 studies were based in
the UK and other studies were conducted in countries with similar settings.

! Altabet et al. 2003 (+); * Avenali et al. 2011 (+); ® Beck et al. 2008 (-); * Bellomo et al. 2005
(+); ® Boczko et al. 2009 (+) ; ® Budtz-Jorgensen et al. 2000 (+); ’ Chalmers et al. 2009 (+); ®
De Visschere et al. 2011 (-); ° De Visschere et al. 2012 (++); *° Frenkel 2001 (++); ** Isaksson
et al. 2000 (+); " Le et al. 2012 (+); ** McKeown et al. 2014 (+); ** Mojon et al. 1998 (+);
Nicol et al. 2005 (-); *° Peltola et al. 2007 (-); *’ Pronych et al. 2010 (-); *® Pyle et al. 1998 (-
); 19 Samson et al. 2009 (+); 2% Simons et al. 2000 (+);21 van der Putten et al. 2013 (+) ;
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2Wardh et al. 2002 (-); 2 Zenthéfer et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled
before & after

Eight of the education-based studies involved the introduction of a guideline or protocol,
supported by education (Altabet et al. 2003, Binkley et al. 2014, Budtz-Jorgensen et al. 2000,
Chalmers et al. 2009, de Visschere et al. 2011, de Visschere et al. 2012, Sloane et al. 2013, van
der Putten et al. 2013). Two of these were based in homes for adults with disabilities (Altabet
et al. 2003, Binkley et al, 2014).

Interventions varied from individualised oral care plans (Altabet et al. 2003, Sloane et al. 2013),
locally developed strategy, programme or care plan (Binkley et al. 2014, Budtz-Jorgensen et al.

2000, Chalmers et al. 2009, de Visschere et al. 2011) to supervised implementation of national

guidelines (where usual care was the unsupervised presence of those guidelines) (De Visschere
et al. 2012, van der Putten et al. 2013). The latter two studies measured the same clinical oral

health outcomes and are illustrated in the meta-analyses (Figures 4.1, 4.2, 4.5, 4.6).

Overall, the body of evidence suggested that the introduction of specific guidelines within the
care home, supported by education, is likely to be more effective than education alone.

Evidence Statement 3. Guideline or protocol introduction supported by carer education
versus usual care on clinical oral health measures

1’2’7, 2 Belgium5'6, 1 each

There is moderate evidence from eight studies (3 USA
Switzerland®, Australia* and the Netherlands®) that guideline or protocol introduction

supported by carer education is likely to be more effective than education alone.

Five studies found significant improvements in at least one oral health outcome (1 (+) RCT,
1 (+) cRCT?, 2 (+) UBA**, 1 (-) UBA’), one (-) cRCT® recorded a non-significant positive trend
and two studies (1 (-)cRCT® and (+) nRCT?) found no evidence in either direction.

Three of the controlled studies (1 (++) cRCT, 1 (+) cRCT® and 1 (-) cRCT®) measured the
same outcomes and recorded non-significant but positive trends for effect on dental

plague index and a significant combined positive effect size (95% Cl) on denture plaque
index of 0.33 (0.15 to 0.50).

The evidence is applicable to residential homes in the UK since all studies were conducted
in countries with similar settings.
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! Altabet et al. 2003 (+); * Binkley et al. 2014 (+); > Budtz-Jorgensen et al. 2000 (+) *
Chalmers et al. 2009 (+) ; > de Visschere et al. 2011 (-); ®de Visschere et al. 2012 ; ” Sloane
et al. 2013 (-); ® van der Putten et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; nRCT Non randomised controlled trial; UBA:
Uncontrolled before & after

Ten studies explored carer education with enhancements (such as ongoing support and
motivation or multiple versus single educational sessions) versus education alone (Amerine et
al. 2014, Bellomo et al. 2005, Binkley et al. 2014, Lange et al. 2000, MacEntee et al. 2007,
Pronych et al. 2010, Pyle et al. 1998, Samson et al. 2009, Wardh et al. 2002, Zenthéfer et al.
2013). Interventions varied hugely in components, outcomes and study methodology making
synthesis difficult. The Binkley et al. (2014) and Lange et al. (2000) studies were in homes for
adults with disabilities.

For two studies reporting similar interventions and outcomes (dental hygienist monitoring of
plaque levels), albeit over very different time periods of three weeks (Lange et al. 2000) and six
years (Samson et al. 2009), there was a suggestion that active monitoring of outcomes may
enhance effectiveness. However, it should be noted that both had weaker study designs with
Lange assessed as a (-) controlled before and after study and Samson as a (+) uncontrolled
before and after design.

Evidence Statement 4: Carer education with enhancements versus education alone on
clinical oral health measures

1,3,4,6,7 . 2
3487 1 each Switzerland?, Canada’,

There is inconsistent evidence from 10 studies (5 USA
Norway®, Sweden®, Germany®) as to whether enhanced carer education will deliver

improvements in the oral health of residents compared to education alone.

7 controlled studies compared enhanced education with education alone™**>72°[1 (++)
CRCT?, 2 (+) RCT*™ 4 (-) CBAs™*"°]. Enhancements varied and covered ongoing specialist

e monitoring (staff accountability)4 and multiple training

support and motivation
sessions’. 2 () CBAs™’ reported statistically significant improvements in a range of oral
health outcomes while the other 5 studies [1 (++) cRCT*, 2 (+) RCT>*°, 2 (-) CBA™®] did not

find a significant intervention effect.

Interventions and outcomes varied hugely, precluding synthesis, but three uncontrolled
studies®>®® [2 (+) UBAs>®, 1(—) UBA®] reported significant pre-post improvements in clinical
oral health outcomes following enhanced education interventions which also included
environmental changes and reinforcement?, ongoing trainer support and appointment of
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an oral health coordinator® or motivation, ward routines and monitorings.

In two studies [1 (=) CBA*, 1 (+) UBA®] where compliance was actively monitored by a
dental hygienist via random dental plaque tests (over 3 weeks)* or reports to management
(every 6-18 months over six years)® significant improvements compared to education alone
were noted in plaque indices (standard error) in the cBA? which reported changes from
baseline to 21 days of 2.13 (0.14) to 0.23 (0.009) in the training plus monitoring group
compared to 1.94 (0.17) to 2.12 (0.16) in the training only group. The UBA reported
acceptable mucosal plaque scores changes from 36% to 70% over a 6-year period®

The evidence is applicable to residential homes in the UK since all studies were conducted
in countries with similar settings.

! Amerine et al. 2014 (-); * Bellomo et al. 2005 (+); ® Binkley et al. 2014 (+) * Lange et al.
2000 (-); ° MacEntee et al. 2007 (++); © Pronych et al. 2010 (-); / Pyle et al. 1998 (-); 8
Samson et al. 2009 (+); ° Wardh et al. 2002 (-); '° Zenthéfer et al. 2013 (+)

RCT: Randomised controlled trial; cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled
before & after

From 10 studies (Arvidson-Bufano et al. 1996, Boczko et al. 2009, Fickert et al. 2012, Le et al.
2012, Lin et al. 1999, MacGiolla-Phadraig et al. 2013, Munoz et al. 2009, Paulsson et al. 2001,
Poisson et al. 2014, Simons et al. 2000) the impact of carer education on knowledge appears to
be positive but weak in the short term but inconsistent in the long-term. The Fickert et al.
(2012) and MacGiolla-Phadraig et al. (2013) studies took place in homes for adults with
disabilities.

Evidence Statement 5: Carer education alone versus usual care on knowledge
immediately post education

1,2,3,4

There is weak evidence from 4 studies (all USA ) to suggest that carer education can

improve residential care staff oral health care knowledge immediately post education.

Three uncontrolled studies [2 (+) uBa®? 1 (=) UBA3] reported significant gains in oral
health knowledge. One (=) CBA? found that a group of nurses trained for 4 hours made oral
health assessments that more closely matched the scores recorded by dentists than a
group trained for 1-hour but the difference was not significant.

Interventions varied in both components and length (ranging from 0.5 to 4 h). A range of
different outcomes were measured across studies so the overall direction of effect could
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not be estimated.

The evidence is applicable to residential homes in the UK since all studies were conducted
in countries with similar settings.

! Arvidson-Bufano et al. 1996 (+); 2Boczko et al. 2009 (+); > Fickert et al. 2012 (-); * Lin et al.
1999 (-)

CBA: Controlled before & after; UBA: Uncontrolled before & after

Evidence Statement 6: Carer education alone versus usual care on knowledge in the
longer term

There is inconsistent evidence from 7 studies (1 UK’, 2 USA™, 1 Canada?, 1 France®, 1
Ireland®, 1 Sweden®) as to whether oral health knowledge gains are maintained in care
home staff in the longer term (two or more months post education). 4 studies [1 (+) CcRCT?,
1 (+) CBA’, 2 (=) UBA™ reported no significant evidence of effect while 3 [1 (+) CRCT?, 1 (+)
UBA®, 1 (-) UBA®] found significant gains, at up to three years follow up for 1 (+) UBA®;
However this study” looked at nurses’ perceptions of their knowledge only.

Interventions varied and a range of different outcomes were measured across studies so
the direction of effect could not be estimated. Of the 3 studies suggesting benefits in the
longer term>>*®, 2 provided more intensive education for staff with total durations of 9h>
and 2 days (est. 8h)° respectively compared to an estimated average duration of 4.5 hours
(range 1-9 h) across all 7 studies reporting longer term outcomes. However, 1 study
looked at nurse perceptions only” while another included an unspecified oral health
component within a nutrition education intervention®.

All the evidence is applicable to residential homes in the UK since 1 study was based in the
UK and other studies were conducted in countries with similar settings.

All the studies were carried out in homes for the elderly other than one (+) cRCT?® which
took place in a home for adults with disabilities.

! Fickert et al. 2012 (-); ? Le et al. 2012 (+); > MacGiolla-Phadraig et al. 2013 (+); * Munoz et
al. 2009 (-); ° Paulsson et al. 2001 (+); ® Poisson et al. 2014 (-); ’ Simons et al. 2000 (+)

cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled before & after
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Electric versus manual toothbrushes

Three studies explored the use of electric versus manual toothbrushes (Carr et al. 1997, Day et
al. 1998, Fjeld et al. 2014), one of which (Carr) was in a home for adults with disabilities. In the
Fjeld et al. study (2014), of 152 caregivers who responded to the questionnaire, 64.7% (46.5%
of carers of patients with dementia) reported that the electric toothbrush was either no
different or easier to use than the manual toothbrush. Overall, the electric toothbrush was
found to be less time-consuming but 27.6% of carers reported that residents complained
about the sound and vibration.

At least two of the studies (Day et al. 1998, Fjeld et al. 2014) received funding support from
electric toothbrush manufacturers. The funding source was not stated for Carr et al. (1997).

The results of the meta-analyses for Day et al. (1998) and Carr et al. (1997) are illustrated in
Figures 4.1 and 4.2 respectively along with interpretations.

Evidence Statement 7: Electric versus manual toothbrushes on clinical oral health

measures

There is moderate evidence from 3 RCTs [1 (++)3, 2 (+)1'2], two in the USAY and one in
Norway3 that use of an electric versus a manual toothbrush may be beneficial in terms of
clinical oral health measures in some population groups, although there were some

conflicts in findings.

1 (+) RCT? found significant benefits from using an electric rather than a manual toothbrush
in an elderly population, observing a standard mean difference (95% Cl) in dental plaque of
0.7 (0.29, 1.66). The other (+) RCT" observed benefits from the use of an electric versus
manual toothbrush for those adults with disabilities that brushed independently noting an
SMD in Gingival Index (95% Cl) of 0.69 (0.03, 1.36). For patients who needed assistance
with brushing, no difference was observed (-0.03 (-0.96, 0.90)).

1 (++) RCT?in an elderly population did not observe a statistically significant difference
between electric and manual toothbrush groups but the study found that participants who
needed assistance with dental hygiene had significantly better results with the electric vs
manual toothbrush than those who did not. The mean improvement in oral hygiene index
(SD) was 0.58 (0.45) for those needing assistance and 0.12 (0.48) for those that did not
(p<0.001).

All the evidence is applicable to residential homes in the UK since studies were conducted
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in countries with similar settings.

! carr et al. 1997 (+); 2 Day et al. 1998 (+); 3 Fjeld et al. 2014 (++)

RCT: Randomised controlled trial

Chlorhexidine

Chlorhexidine gluconate (0.12% or 0.2%), used as a mouthwash or as a gel for brushing teeth is
an effective antiseptic which has the advantage of inhibiting dental plaque formation. The
British National Formulary states that it does not however, completely control plaque
deposition and is not a substitute for effective toothbrushing. In a clinical setting,
chlorhexidine is advised on an individual basis, post-dental surgery, in cases of severe
periodontal inflammation or as an adjunct to toothbrushing in the presence of severe oral
infection. Rinsing with 10ml twice daily is recommended.

Chlorhexidine is available as an over the counter product. It has been used in clinical dental
practice for many years. There are well recognised side effects — mucosal irritation, altered
taste sensation, staining of teeth and restorations, tongue discolouration and parotid gland
swelling. Recently, following a death attributed to the use of chlorhexidine, the Medicines and
Healthcare Regulatory Authority have issued a Medical Device Alert’ warning of the dangers of
anaphylactic reactions with the product.

Whether Chlorhexidine should be used on a prophylactic basis and as part of a “preventive
programme” is unclear. Studies identified in this review tested chlorhexidine in the form of a
mouthwash, a toothbrushing gel and incorporated into chewing gum in this context rather
than on an individual patient basis.

Thus, whether studies which involve Chlorhexidine (which also often also involved education
and training packages for carers) fall within the remit of this review can be debated. The
authors have at this time included studies involving chlorhexidine on the basis that the studies
were of “population-based” preventive interventions, rather than interventions to determine
the efficacy of chlorhexidine as a plaque inhibiting agent.

Nine studies examined the preventive effect of chlorhexidine on the oral health of care home
residents. Four studies were conducted in nursing homes (Kullberg et al. 2010, Lopez et al.
2013, Quagliarello et al. 2009, Sloane et al. 2013), two studies were in long-term care settings
(Stiefel et al. 1995, Wyatt et al. 2004), one study was conducted in a care home (Lopez-Jornet

® https://www.gov.uk/drug-safety-update/chlorhexidine-reminder-of-potential-for-hypersensitivity
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et al. 2012), one study was conducted in residential homes (Simons et al. 2001) and one study
was carried out in a hospital (Peltola et al. 2007).

Three studies provided educational training to the staff in addition to the use of chlorhexidine
(Kullberg et al. 2010, Peltola et al. 2007, Sloane et al. 2013). Two studies provided
chlorhexidine oral rinse to the residents (Lopez-Jornet et al. 2012, Wyatt et al. 2004). One
study used dental prophylaxis and an oral rinse containing chlorhexidine and sodium fluoride
(Stiefel et al. 1995). One study provided chlorhexidine plus oral brushing intervention but
altered the frequency across the groups (Quagliarello et al. 2009). One study provided
chlorhexidine/xylitol chewing gums (Simons et al. 2001), and one study provided chlorhexidine
spray or amine fluoride toothpaste and gel to the residents (Lopez et al. 2013).

Seven of these observed a statistically significant improvement in a range of oral health
measures like plaque, gingival, calculus, and denture index scores (Kullberg et al. 2010, Peltola
et al. 2007, Quagliarello et al. 2009, Simons et al. 2001, Sloane et al. 2013, Stiefel et al. 1995),
and remineralisation (Lopez et al. 2013). Two studies found an insignificant improvement in
plaque index (Lopez et al. 2013, Lopez-Jornet et al. 2012) and one study noted that sodium
fluoride was more effective in preventing dental caries (Wyatt et al. 2004).

Evidence Statement 8: Chlorhexidine on oral health outcomes - overall effect

There is strong evidence from 8 studies (3 USA> "8, 2 Spain®* and 1 UK®, Sweden® and
Finland4) that a chlorhexidine intervention improves a range of clinical oral health
measures in care home residents. 7 studies™ > *® [1 (++) RCT?, 2 (+) RCT>®, 1 (=) RCT*, 1 (-)
CBA?, and 2 (-) UBA"’] showed a statistically significant improvement in oral health
measures while 1 (++) RCT®and 1 (=) CBA? found an insignificant improvement in some

outcomes.

There is weak evidence from 1 study [(+) Canada, RCT9] that chlorhexidine was less
effective in preventing dental caries than the positive sodium fluoride control.

Due to the variability in outcome measures, it was only possible to include 2 studies in the
meta-analysis. Figures 4.1 and 4.2.

A meta-analysis of 2 studies [1 (++) Spain, RCT® and 1(+) UK, RCTG] estimated the
effectiveness of chlorhexidine. One study found a large positive effect® with the remaining
study® suggesting a trend towards a small positive effect for dental plaque index (95% Cl) of
0.22 (-0.25 to 0.69) but a negative trend for gingival index of -0.26 (-0.73 to 0.21).

All the evidence is applicable to residential homes in the UK since 1 study was based in the
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UK and other studies were conducted in countries with similar settings.

! Kullberg et al. 2010 — ; ?Lopez et al. 2013 —; ® Lopez-Jornet et al. 2012 ++ ; * Peltola et al.
2007 —; > Quagliarello et al. 2009 + ; ° Simons et al. 2001 + ; ’ Sloane et al. 2013 —; ® Stiefel
et al. 1995 ++ ; > Wyatt et al. 2004 +.

RCT: Randomised controlled trial; CBA: Controlled before & after; UBA: Uncontrolled before & after

Evidence Statement 9: Chlorhexidine only versus other oral rinses on oral health
outcomes

There is inconsistent evidence from 2 studies [1 (++) Spain, RCT! and 1 (+) Canada, RCT?]
about the effect of a chlorhexidine intervention on the oral health outcome of care home
residents when compared to other oral rinse formulation.

1 study [1 (+) RCT?] indicates that at 2 years follow-up the mean increase of carious
surfaces was significantly less in the sodium fluoride group with mean (SD) of 0.7 (4.2)
compared to the chlorhexidine group with mean of 3.1 (5.8) and the isopropyl group with

mean (SD) of 2.9 (4.9).

1 study [1 (++) RCT"] observed an insignificant improvement of standard mean difference
(95% Cl) in dental plaque of 0.22(-0.25, 0.69), but a negative effect of chlorhexidine on

gingival index with SMD (95% Cl) of -0.26 (-0.73, 0.21). The control group used a similar oral
rinse as the intervention group but with no chlorhexidine.

All the evidence is applicable to residential homes in the UK since studies were conducted
in countries with similar settings.

! Lopez-Jornet et al. 2012 ++; 2 Wyatt et al. 2004 +.

RCT: Randomised controlled trial

Evidence Statement 10: Chlorhexidine or amine fluoride versus usual care*

There is weak evidence from 1 study [(=) CBA, Spain’] that a chlorhexidine only intervention
and an amine fluoride intervention both resulted in a statistically significant remineralisation
of decayed dental surfaces when compared with usual care; p = 0.0151.
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There was a decrease in plaque index from 2.004 to 1.205 in chlorhexidine group, 2.599 to
2.158 in amine fluoride group and 2.178 to 1.87 in usual care group. There was also a
reduction in gingival index from 1.03 to 0.11 in chlorhexidine group, an increase from 1.85 to
2.00 in the amine fluoride group and 1.51 to 1.61 in the usual care group, but there was no
significant inter-group difference for both the plaque and gingival index (p > 0.05).

This evidence is applicable to residential homes in the UK since the study was conducted in a
country with a similar setting

! Lopez et al. 2013 —.

*usual care involved participants brushing without toothpaste

CBA: controlled before and after

Evidence Statement 11: Chlorhexidine/xylitol or xylitol only versus usual care

There is moderate evidence from 1 study [(+) UK, RCT'] that a chlorhexidine/xylitol
chewing gum intervention significantly improves plaque and gingivitis scores when
compared to usual care in care home residents.

The (+) RCT indicated a significantly lower plaque score with mean (SD) of 0.8 (0.8) in the
Chlorhexidine/xylitol group, 1.6 (1.0) in the xylitol only group and 2.6 (0.6) in the control
group. It also showed a significantly lower gingival score with mean (SD) of 0.5 (0.7) in the
chlorhexidine/xylitol group, 1.6 (1.0) in xylitol only group and 2.2 (1.0) in the usual care
group, all significantly different from each other at p < 0.001.

This study was conducted in the UK and the evidence is directly applicable.

! Simons et al. 2001 +.

RCT: Randomised controlled trial

Evidence Statement 12: Chlorhexidine plus toothbrushing on oral health measures

There is weak evidence from 1 study [(+) RCT, USA'] that a 3 months intervention of
chlorhexidine plus oral brushing in care home residents resulted in a mean reduction in
plaque score of 1.45+0.52 (p<0.001) with a measure of dose response relationship.
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This study is applicable to the UK since it was conducted in a country with a similar setting.

! Quagliarello et al. 2009 +

RCT: Randomised controlled trial

Evidence Statement 13: Chlorhexidine/Sodium fluoride/dental prophylaxis

There is moderate evidence from 1 study [(++) RCT, USA'] that an intervention involving
the use of chlorhexidine and sodium fluoride plus dental prophylaxis in care home
residents showed a significant reduction in plaque score (from 1.83 to 1.28, p<0.001),
calculus score (1.18 to 0.35, p<0.001), gingivitis score (2.07 to 1.10; p<0.001) and pocket
depth (2.78 to 2.26 (p<0.001). There was no significant difference in Decayed Missing and
Filled Surface score (i.e. no impact on dental caries).

This study is applicable to the UK since it was conducted in a country with a similar setting
Stiefel et al. 1995 ++

RCT: Randomised controlled trial

Evidence Statement 14: Chlorhexidine/educational intervention on oral health measures

There is weak evidence from 3 studies [1 (=) UBA, Sweden?, 1 (=) RCT, Finland® and 1 (-)
UBA, USA3] that a chlorhexidine/educational intervention improved some clinical oral
health outcomes in care home residents.

In1(-) UBA! it was observed that a chlorhexidine/educational/electric toothbrush
intervention resulted in significant pre-post improvements in plaque and Gingival Bleeding
Index (GBI) at 3 weeks follow up. Median difference in plaque score (after vs before
education) (95% Cl) =-12.0 (-14.0 to -7.0; p<0.001). Median difference in GBI (after vs
before education) =-6.0 (-7.0 to -1.0; p<0.001).

In 1 (=) RCT? the chlorhexidine was only used on dentures and this resulted in a significant
increase in good denture hygiene in all groups (p =0.02). By subjects, denture hygiene
improved in all groups, but this change was most prominent in the group where nursing
staff took charge of oral hygiene (56%) compared to the usual care group that had no
chlorhexidine intervention (27%) or the group where a dental hygienist took charge of oral
hygiene (35%).
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In 1 (=) UBA, USA®the chlorhexidine/educational intervention was combined with a sodium
fluoride paste intervention. This study indicated a significant improvement in plaque index
for —long-term care (2.5£0.5 to 1.740.8; p < 0.001) and gingival index-long term care
(1.8+0.5 to 1.4£0.5; p < 0.001) and denture plaque index (2.9+0.9 to 2.1+0.7; p=0.04) at 8
weeks follow-up. There was an insignificant reduction in inflamed or bleeding gums from
64185 to 60+85; p=0.96) at 8 weeks follow-up.

This evidence is applicable to residential homes in the UK since the studies were conducted
in countries with a similar setting.

! Kullberg et al. 2010 —; 2 Peltola et al. 2007 —; *Sloane et al. 2013 —.

RCT: Randomised controlled trial; UBA: Uncontrolled before & after

Chlorhexidine: Adverse events

2 (++) RCTs reported adverse events as a result of chlorhexidine use in elderly care homes
(Lopez-Jornet et al. 2012; Stiefel et al. 1995). In one (++) RCT (Lopez-Jornet et al. 2012) the
authors reported a significant increase in staining of teeth/dentures and tongue in the
chlorhexidine versus placebo groups (p=0.000 at 30 days in both cases) although this was not
backed up by data provided in Table 4 of the paper. Data provided suggested that, at 30 days,
tongue staining was present in 31.4% of intervention and 22.9% of placebo patients and
dental/denture staining was present in 5.7% of intervention and 8.6% of placebo patients.

Evidence Statement 15: Adverse events from chlorhexidine use

There is moderate evidence from 2 (++) RCTs™?, one in Spain1 and one in the USA?, of
some adverse events attributed to chlorhexidine use in elderly care® and adult disability?
settings.

In 1 (++) RCT* authors reported that adverse effects included staining of teeth/dentures
and tongue (p=0.000 at 30 days in both cases). It was also reported that no resident
showed mucosal desquamation (breakdown of the lining of the mouth) or alterations in
taste sensation.

The other (++) cross-over RCT? reported that, during chlorhexidine use, staining was a
major problem for one subject (3%), a minor problem for 19% and no problem for 78%.
Taste was a major problem for 11%, a minor problem for 22% and no problem for 67%.
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Gagging was a major problem for 11%, a minor problem for 3% and no problem for 86%.

The evidence is applicable to residential homes in the UK since one study’ was conducted
in Spain and the other? in the USA

! Lopez-Jornet et al. 2012 ++; ° Stiefel et al. 1995 ++

RCT: Randomised controlled trial

Xylitol

Evidence Statement 16: Xylitol gum on clinical oral health measures

There is moderate evidence from 1 (+) RCT* and 1 (=) UBA? that a xylitol chewing gum
intervention significantly improves oral health outcome in residents when compared to
usual care.

The (+) RCT!indicated a significantly lower plague score with mean (SD) of 1.6 (1.0) in the
xylitol only group and 2.6 (0.6) in the control group with no-gum at p<0.001 and a
significantly lower gingival indices score with mean (SD) of 1.2(1.0) and 2.2 (1.0) in the
xylitol only and control group respectively at p<0.001. The (-) UBA? reported a decrease in
biofilm (dental plague) amongst residents and improved nurses’ attitude towards oral care
resulting from twice daily chewing of xylitol gum and casein phosphopeptide—amorphous
calcium phosphate (CPP-ACP) use but only photographic results were provided.

The evidence is applicable to residential homes in the UK since one study’ was conducted
in the UK and the other’in a country with a similar setting.

! Simons et al. 2001 (+); 2 Stone et al. 2013 (=)

RCT: Randomised controlled trial; UBA: Uncontrolled before & after

Access to dental treatment/regular check-ups

One of the objectives of the review was to explore the effectiveness of interventions in
relation to access to dental treatment and regular check-ups by care home residents. No
interventional research was identified that specifically explored this question.
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Evidence statement 17: Access to dental treatment/regular check-ups

There was no evidence identified for interventions in care home settings that specifically
explored effects on resident access to dental treatment or regular check-ups.
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Where there are multiple papers for a study, the main study report is highlighted in bold.
Elderly populations unless otherwise stated. N=individual residents unless otherwise stated.
RCT: Randomised controlled trial; cRCT: Cluster RCT; CBA: Controlled before & after; UBA: Uncontrolled before & after; ITS: Interrupted time series.

Significant positive effect @; Non-sig positive effect @; No evidence in either direction

|

; Non-sig negative effect\/; Significant negative effect ‘

First author, year,
design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Dental/
Gingival

Gen. oral
health

Denture

Know-
ledge

1. Altabet 2003+
(RCT)

Individualised oral care
plans.
12 months

USA Residential care
facility (disabilities)
N=80

Oral hygiene rating — Dental
plaque (non standard measure)

o

Education, practical
training plus care plan vs
usual care (est. 2h)
(good oral health
education)

2. Amerine 2014~
(CBA)

Education and oral
health champion
8 weeks

USA Long term care
N=78 (3 facilities)

Oral Health Assessment Tool
(OHAT), OHAT scoring ability,
Geriatric Oral Health
Assessment Index (GOHAI)

Y,

Education (1h) vs
Education plus onsite
support (8hpw) vs usual
care

*Higher in group with
onsite support

3. Arvidson-
Bufano 1996+,
Blank 1996

Oral health assessment
training for nurses

USA Nursing home
N=50

Minimum Data Set (MDS) oral
health component

Education only (0.5h)

UBA so pre-post measure only
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First author, year,

Intervention

Population

Outcomes

Positive/neutral/negative effect at

Notes

design summary/study length longest follow up period
Dental/ Denture Gen. oral Know-
Gingival health ledge
(UBA) 7-10 days

Avenali 2011+
(CBA)

Education for patients
in study group and all
care givers

6 months

Italy Residential care
facility (disabilities)
N=36

Plaque (Visible Plaque Index),

gingival bleeding (Gingival
Bleeding Index)

2.

Education (0.33h)

*Significant improvement in
plaque index at 4 weeks but
not 6 months. Non sig
improvement for gingival at
both time points

Beck 2008-,
2009, 2010
(RCT)

Nutrition/oral health
education for nurses
4 months

Denmark Nursing
home N=121

Plaque (no index), nutritional

status

Education (est [RC]10h)
plus dental hygienist
support and care (1-2x
weekly)

6. Bellomo 2005+
(RCT)

Training/supervised
tooth brushing
3 months

Switzerland Care
home N=61

Dental Plaque Index (Silness and
Lée), Denture Plaque Index
(Ambjornsen), oral and denture

hygiene, oral self care skills

Education on
toothbrushing (est 1h) vs
education/weekly
guidance by
occupational therapist
(est 2h) vs control

*The most significant pre-post
improvements were reported

intervention-assisted
experimental group but control
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First author, year,
design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Gen. oral
health

Dental/ Denture

Gingival

Know-
ledge

group also improved (no data
provided to confirm any trend)

7. Binkley 2014+
(UBA)

Oral health strategy
1 week (post one
month intervention)

USA. Group homes
for individuals with
intellectual/develop-

Plaque Index (O’Leary), Oral
hygiene status (Oral
Assessment Guide, OAG), oral

Education,
environmental changes
& reinforcement

mental disabilities N= | hygiene practices (est 4h)
11 homes, 21 carers,
25 residents UBA so pre-post measure only
8. Boczko 2009+ Education for care USA Long-term care Knowledge (Oral Health “ @ 4@ Education re knowledge
(UBA) givers (certified facility N=112 Knowledge Test, OHKT), oral N/ test (1h)
nursing assistants) cavity assessment (4 point *Gingival health
Immediately post severity scale)
L. UBA so pre-post measure only
training
9. Budtz- Preventive oral health | Switzerland Long- Erythema; Denture mucosal Education (0.75h),
Jorgensen programme term care facility lesions hygienist treatment, oral
2000+ (nRCT) 18 months N=237 aids, recall for specialist

hygienist care; vs usual
care

10. Carr 1997
(RCT) +

Electric vs manual
toothbrushes

USA Group home

Gingival index (Lée and Silness),
oral hygiene index Greene and

e
<

Education and hands on
practice (1h) vs usual
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First author, year, Intervention Population Outcomes Positive/neutral/negative effect at Notes
design summary/study length longest follow up period
Dental/ Denture Gen. oral Know-
Gingival health ledge
12 months (disabilities) N=56 Vermillion) care, then use of electric
vs manual toothbrush
*But signif. improvement for
electric vs manual toothbrush
11. Chalmers Introduction of OHAT Australia Residential Oral Hygiene Assessment Tool Education (3h)

2009+ (UBA)

training and Oral
Hygiene Care Plan
6 months

homes (21 homes)
N=534

(OHAT — modified Kayser
Jones); OHAT use standards, :
Plaque Index (Silness and Lée),
Oral lesions (WHO)

*At 3 months; no further
improvement to 6 months

UBA so pre-post measure only

12. Day 1998+
(RCT)

Electric vs manual
toothbrushes
6 weeks

USA Long-term care
facility N=40

Dental plaque (Silness and Lée)

Education on brushing
techniques (est. 1h) and
teeth brushing 2x per
week

*Electric vs manual

13. De Visschere
2011- (cRCT)

Oral hygiene protocol
5 years

Belgium Nursing
home N=14 homes

Dental plaque (Silness and Lée),
Denture plaque (Augsburger
and Elahi)

Oral hygiene protocol
(est 7h training) vs usual
care

14. De Visschere
2012++,Van
der Putten
2010, 2013

National ral care
guideline

6 months

Belgium Nursing
home N=12 homes
x30 patients

Dental plaque (Silness and Lée)
Oral hygiene of dentures
(Augsbuger and Elahi)

Supervised guideline
implementation and oral
care protocol (est 10.5h
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First author, year,
design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Dental/
Gingival

Denture

Gen. oral
health

Know-
ledge

(cRCT)

Tongue plaque (Winkel tongue

coating index, WTCl)

training) vs usual care
(non-supervised
guideline)

*Significant for dental plaque

initially but not after
adjustment

15. Fickert 2012-
(UBA)

Caregiver oral health
education
3 months

USA Community
living arrangement or
intermediate care
facility (disabilities)
N=52 caregivers

Knowledge/compliance

D
4

)

%

Education (6h)

*Significant improvement post-
test but not at 3 months

UBA so pre-post measure only

16. Fjeld 2014++
(RCT)

Electric vs manual
toothbrushes
2 months

Norway Nursing
home N=180

Oral Hygiene Index-Simplified
(OHI-S)- debris index & views

Education (est. 1h) on
electric vs manual
toothbrush.

*No usual care control.
Significant pre-post
improvements in both groups
but no significant difference
between groups

17. Frenkel
2001++, 2002
(cRCT)

Caregiver oral health
education
6 months

UK Nursing home
N=60 caregivers

Plaque, Gingivitis, Stomatitis,
Simplified Oral Hygiene Index

(Greene & Vermillion); Oral

Education and
toothbrush distribution
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First author, year,

design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Dental/
Gingival

Gen. oral
health

Denture

Know-
ledge

hygiene of dentures (Augsbuger
and Elahi)

(1h)

18.

Isaksson 2000+
(UBA)

Caregiver oral health
education
3-4 months

Sweden Long-term
care facility N=170

Oral hygiene (author measure);
Denture plaque (Modified
Plaque Index, Amjornsen), oral
mucosa (Mucosal Index,
Mucosal Friction Index)

)

Education (4h)

UBA so pre-post measure only

19. Kullberg 2009, | Caregiver oral health Sweden Nursing Knowledge, plaque (Silness and (@) Education, support (est
2010- (UBA) education home N=43 Lée), gingival bleeding (L6e and 3h) and chlorhexidine gel
3 weeks Silness) UBA so pre-post measure
only
20. Lange 2000—- Caregiver oral health USA Residential Plague (Ramfjord’s Periodontal (.ﬁ Education (est 1h) and
(CBA) education facility (disabilities) Index) * random daily plaque
3 weeks N=34 tests by dental hygienist
(accountability) vs
education alone.
*No usual care control
21. Le 2012+ Caregiver oral health Canada Nursing Knowledge, plague (Silness and Education (1h video)
. _ p L * *
(cRCT) education home N=80 Lée), gingival index rSignificant pre-post reduction
6 months [75 caregivers] (L6e and Silness)

in both groups but not
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First author, year,

Intervention

Population

Outcomes

Positive/neutral/negative effect at

Notes

design summary/study length longest follow up period
Dental/ Denture Gen. oral Know-
Gingival health ledge
between groups.
22. Lin 1999- Caregiver oral health USA Long-term care Oral health assessment @ 1h education vs
(CBA) education (nurses) facility (dementia) capability by nursing grades * | education plus 3h

Immediately post
training

N=68 residents (16
nurses)

training on assessment
tool (BOHSE)
*Trend for improved

correlation with dentists in 4h
vs 1h training group

23. Lopez 2013-
(CBA)

Fluoride toothpaste/
chlorhexidine spray/
brushing only

Six months

Spain Nursing home
N=26

Plaque index (Silness and Lée),
gingival index

(L6e and Silness), General Oral
Health Assessment Index (GO-
HAI)

McLeran Index, Pfeiffer Index
[personal capacity]

k%

Amine fluoride
toothpaste/fluoride gel
vs 0.12% spray
chlorhexidine vs
toothbrushing without
paste

*Trend for improvement in
amine fluoride group only

**Both fluoride and
chlorhexidine remineralised
caries lesions
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First author, year,

Intervention

Population

Outcomes

Positive/neutral/negative effect at

Notes

design summary/study length longest follow up period
Dental/ Denture Gen. oral Know-
Gingival health ledge
24. Lopez-Jornet Chlorhexidine Spain. Care home Plaque index (Silness and Lde), (.ﬁ Chlorhexidine
2012++ (RCT) mouthrinse twice daily | N=70 gingival index (L6e and Silness), mouthrinse (0.2%) vs
for 1 week the number of colony-forming placebo
30 days units of Candida albicans at the
start and end of treatment and
the possible adverse effects of
chlorhexidine
25. MacEntee Caregiver oral health Canada Long-term Simplified Oral Hygiene Index @ “ Education (est 1h) and
2007++ (cRCT) | education care facility N=14 (Greene & Vermillion), Gingivial N4 access to nurses vs
3 months facilities Bleeding Index (GBI), Geriatric education alone.

Simplified Debris Index (GDI-S),
masticatory potential

26. Mac Giolla
Phadraig+
2013, 2014
(cRCT)

Caregiver oral health
education
Av. 9 months

Ireland Community
residential unit
(disabilities) N=219
caregivers, 76
participants

Knowledge, attitude, behaviour
[2014 paper submitted for
publication: Modified Gingival
Index, Plaque Index]

Education and practical
training (est 9h)

*Reduction in Gl and PI but not
significant

27. McKeown+
2014 (UBA)

Caregiver oral health
education
12 months

Canada Long-term
care home N=42

Oral/dental assessment
(minimum data set RAI-MDS)

Education 0.5-0.75h

* Debris reduced (non-
significant) but inflammation
increased in intervention group
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First author, year,
design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Dental/
Gingival

Gen. oral
health

Denture

Know-
ledge

(significance not reported)

UBA so pre-post measure only

28. Mojon 1998+
(CBA)

Caregiver oral health
education & dental
hygienist provision
18 months

Switzerland Long-
term care facility
(majority with
disabilities) N=116

Plaque index (Silness and Lée),

caries (WHO)

Q2.

@

* %

Education (0.75h)

*Plaque worsened in both
groups but greater in control

**Root caries improvement
reported (p=0.01)but no data

29. Munoz 2009-

Caregiver (nurse) oral

USA Skilled nursing

Knowledge, assessment skills

Education (2h)

(UBA) health education facility N=176 *Non-significant improvement
2 months in knowledge but significant
improvements in congruency
between test assessments
UBA so pre-post measure only
30. Nicol 2005- Caregiver oral health UK Nursing home Oral care assistance, denture (@) (@) Education ‘Making sense
(CBA) education N=78 hygiene, Simplified Oral of the mouth’ (1.5h)
18 months Hygiene Index [Greene &

Vermillion], oral mucosal
disease, angular cheilitis,
denture stomatitis.
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First author, year,

Intervention

Population

Outcomes

Positive/neutral/negative effect at

Notes

design summary/study length longest follow up period
Dental/ Denture Gen. oral Know-
Gingival health ledge
31. Paulsson 1998, | Caregiver (nurse) oral Sweden Special Knowledge, attitudes (w) Education (4h)
2001+ (UBA i i il - *
001+ (UBA) health education housing facility (perceptions) “Nurses perceptions rather
3 years N=2,901/2,882? than test results
Nurses - 950 trained UBA so pre-post measure only
32. Peltola 2007— Dental hygienist /nurse | Finland Long term Plaque index (Silness and Lée), (@> <@> (@) Dental hygienist vs nurse
(RCT) education /control hospital N=130 dental hygiene, denture hygiene * * delivered oral care (incl.
11 months (no reference) chlorhexidine), time (est
RC) 1h) versus usual care
*Nurse care significantly better
than hygienist
33. Poisson 2014— | Manager and caregiver | France Nursing home | Knowledge, home policies Nutrition education (2

(UBA)

nutrition and oral
health education
6 months

N=138 homes

days, est. 8 hours) with
unspecified oral health
component

*oral health screening

UBA so pre-post measure only

34.

Pronych 2010
(UBA)

(Appointment of oral
health coordinator
and) caregiver
education

USA Nursing home
N=3 homes

Oral hygiene (Debris Index —
Simplified DI-S)

Education (1h) plus
ongoing trainer support
and appointment of oral
health coordinator.
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First author, year,

Intervention

Population

Outcomes

Positive/neutral/negative effect at

Notes

design summary/study length longest follow up period
Dental/ Denture Gen. oral Know-
Gingival health ledge
12 months UBA so pre-post measure only
35. Pyle 1998- Caregiver oral health USA Long-term care Plaque index (Silness and Lée), (@) Education (6h = 6 weekly
(CBA) education (& provision | facility N=23 (24 gingivial index (Lée and Silness) one hour sessions)

of aids)
6 wks post intervention

nursing assistants)

36. Quagliarello
2009+ (RCT)

Different frequencies
of toothbrushing plus
chlorhexidine oral rinse
3 month intervention

USA Nursing home
N=52

Plaque (modified plaque score),

swallowing

®.

Manual brushing/
chlorhexidine am vs
brushing am plus
chlorhexidine 2x per day
vs manual brushing plus
chlorhexidine 2x per day

*No usual care control

37. Samson 2009+
(UBA)

Caregiver oral health
education
6 years

Norway Nursing
home N=88

Mucosal-plaque score (MPS)
index

Education (4h),
motivation, equipment,
ward routines, regular
monitoring via report to
dental hygienist

UBA so pre-post measure only

38. Simons 2000+
(CBA)

Caregiver oral health
examination/

UK Care/Nursing
home N=18 homes

Plaque index (Silness and Lée),

gingival index

Education (1.5h)

*Pre-post improvement in
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First author, year,
design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Gen. oral
health

Dental/ Denture

Gingival

Know-
ledge

examination + training
12 months

(L6e and Silness), Root caries
index (RCl), Knowledge

knowledge for trained group
but no difference in care
provided

39. Simons 1999,
2001+, 2002
(RCT)

Chlorhexidine
acetate/xylitol chewing
gum

12 month intervention
(0 months follow up)

UK Residential home
N=111

Plaque index (Silness and Lée),
gingival index

(L6e and Silness), denture
stomatitis, angular cheilitis

9. V.

Two pellets
chlorhexidine
acetate/xylitol gum
(ACHX) twice daily versus
xylitol gum only (X)
versus no gum (C)

*ACHX better than X better
than C

40. Sloane 2013-
(UBA)

Caregiver oral health
education and protocol
introduction

8 weeks (6 months
extension in one site)

USA Nursing home
(dementia/disabilitie
s) N=97 (6 nursing
assistants)

Plaque Index for Long-Term
Care (PI-LTC), Gingival

Index for Long-Term Care (GI-
LTC),

Denture Plaque Index (DPI;
Amjornsen?), Simplified Oral
Hygiene Index [Greene &
Vermillion]

Education (est RC 10 h)

Protocol included 0.12%
chlorhexidine gluconate
rinse.

*No change in scores for
inflamed/bleeding gums at 6
weeks but improvement in

single home followed up for six
months.

UBA so pre-post measure only
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First author, year,

design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Dental/
Gingival

Gen. oral
health

Denture

Know-
ledge

41.

Stiefel 1995++,
(RCT)

Chlorhexidine
swabbing

36 week intervention, 6
week follow up

USA. Long term care
facilities for adults
with severe learning
disabilities N=44

Plaque, calculus, gingivitis,
pocket depth using National
Institute of Dental Research
National Survey of Adult Dental
Health standard indices

4@
*

Chlorhexidine swabbing
2-5x per week.
* Improved calculus and

pocket depth but no significant
change in DMFS

42. Stone 2013- Xylitol chewing gum USA Long-term care | Knowledge/attitudes (nurses) @ @ Xylitol chewing gum and
(UBA) and recaldent cream facility N=6 (22 * * | Recaldent use.

12 weeks nursing assistants) *Authors reported decreases in
biofilm (plaque) and improved
nurse attitude but no data
provided
UBA so pre-post measure only

43. van der Putten | Supervised national Netherlands 12 care Plaque index (Silness and Lée), Supervised guideline

2013+, 2010
(cRCT)

guideline introduction
6 months

homes N=343

Oral hygiene of dentures
(Augsbuger and Elahi)

(est. 8h training) vs usual
care (non-supervised)

*Non-significant after
adjustment

44,

Wardh 2002a -
, 2002b, 2014
(CBA)

Also R3

Caregiver oral health
education
18 months

Sweden Nursing
home N=96

Mucosal plaque score

Basic training (3h) for
both groups with special
oral health aide (4h) for
intervention group
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First author, year,
design

Intervention
summary/study length

Population

Outcomes

Positive/neutral/negative effect at

longest follow up period

Notes

Dental/
Gingival

Gen. oral
health

Denture

Know-
ledge

*No usual care control

45. Wyatt 2004+
(RCT)

Fluoride/
chlorhexidine/ placebo
rinse daily

24 month intervention
(0 months follow up)

Canada Long-term
care facility N=369

Coronal and root caries (Root
Caries Index)

0.

Chlorhexidine gluconate
(CHX) versus sodium
fluoride (NaF) versus
isopropyl alcohol (IP,
Control) mouthwash

*Significant for NaF only;
better than CHX/IP

46. Zenthdfer
2013+ (RCT)

Dentist cleaning/
Dental hygiene/
Caregiver tooth
cleaning

12 weeks (primary
outcome)

36 months (secondary
outcome, N=38)

Germany Care home
N=106

Plaque Control Record
(O’Leary), gingival Bleeding
Index (Ainamo/Bay)

Professional cleaning of
teeth and education (2h)
vs above plus dentist
remotivation (at 4, 8
weeks) or staff
remotivation (2x per
week) vs usual care.

*All 3 intervention groups
better than control at 12

weeks (no between group
differences) but not 36 months
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The aims of this review were to seek evidence as to what approaches, activities or interventions
were effective in promoting oral health, preventing dental problems and ensuring access to dental
care (including regular check-ups) for adults in care homes. Approaches identified were
education/guideline introduction for care home staff, the use of electric versus manual
toothbrushes, chlorhexidine and xylitol use.

Despite the large number of relevant studies, the evidence for education or guideline introduction
was inconsistent, with no clear indications as to whether intervention intensity (the number of
hours of education) or specific components had an effect on clinical oral health outcomes.
However, there was some evidence that education combined with active monitoring of
compliance by care home staff or specific guideline introduction within the home, might be more
effective. Education was found to increase staff knowledge in the short term but evidence for long
term retention of this knowledge was inconsistent.

Three studies suggested that the use of an electric rather than a manual toothbrush may be useful
but the evidence as to whether this leads to improvements for population groups brushing
independently, or for those needing assistance, was conflicting. At least two of the three studies
providing the evidence base were funded by electric toothbrush manufacturers.

There was strong evidence for the use of chlorhexidine as an adjunct to other interventions (such
as education or tooth brushing) but it is associated with side effects and its value as compared to
other treatments such as sodium fluoride or xylitol was unclear.

No interventions were identified that specifically explored effects on resident access to dental
treatment or regular check-ups. Some guidance for those involved in care provision in this area
has been identified within the best practice review (Review 2 in this series) and the review team
are already aware that the views of care home staff and dental health professionals on this topic
are being identified within the barriers & facilitators review (Review 3).

Comparability of findings with the Coker 2014 systematic review

A recently published well conducted systematic review (Coker et al 2014) examined the
effectiveness of educational programmes in dependent older adults residing in long-term care or
having extended hospital stays. Unlike this current review, Coker et al. included only randomised
and non-randomised controlled studies — eight of which met the inclusion criteria for this review
and were included (Budtz-Jorgensen et al. 2000, De Visschere et al. 2012, Frenkel et al. 2001,
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MacEntee et al. 2007, Mojon et al. 1998, Nicol et al. 2005, Simons et al. 2000, van der Putten et al.
2013).

In keeping with the findings from this review, Coker et al. noted the range of educational
approaches used and concluded that “none emerged as being desirable over the others, as
methodologically strong studies with good intervention integrity were lacking, and a variety of oral
health outcomes were used to measure the effectiveness of the interventions, making comparisons
across studies difficult”.

Strengths and limitations of this review

This review was built on a comprehensive search strategy. The literature search included a
thorough attempt to identify relevant published and unpublished studies. Four UK-based studies
were identified and the remaining 42 of the 46 studies had direct applicability to UK settings.

The quality of studies overall was judged as moderate but the very large number of outcomes
used limited the feasibility of meta-analysis in synthesising the results of similar interventions.

Of the 46 studies, 15 had uncontrolled before and after (UBA) designs. 10 of these were well
designed but it must be borne in mind that significant pre-post results were not tested against a
control group. As detailed above, in some of the controlled studies, significant pre-post effects
were noted in both intervention and control groups.

The available evidence was relevant to care home populations in general but no specific data were
available to assess variations by gender or other socio-economic factors.
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