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Abstract

evidence from evaluations of these campaigns.

extracted.

Background: Oral diseases are highly prevalent globally and are largely preventable. Individual and group-based
education strategies have been dominant in oral health promotion efforts. Population-wide mass media campaigns
have a potentially valuable role in improving oral health behaviours and related determinants. This review synthesises

Methods: A systematic search of major databases was undertaken to identify peer-reviewed articles reporting the
evaluation of mass reach (non-interpersonal) communication strategies to address common forms of oral disease (i.e.,
dental caries, periodontitis, gingivitis). Studies using all types of quantitative design, published in English between
1970 and 2020 were included. Data concerning campaign objectives, content, evaluation methods and findings were

Results: Eighteen studies were included from the 499 identified through searching, reporting the findings of 11
campaign evaluations. Two of these used controlled quasi-experimental designs, with the remainder using pre-and
post-test (N=15) or post-test only designs (N =4). Message recall, as a measure of exposure, was reported in eight
campaigns with short-term (< 8 weeks) recall ranging from 30 to 97%. Eight studies examined impacts upon oral
health knowledge, with four of the five measuring this at baseline and follow-up reporting improvements. From the
eight studies measuring oral health behaviours or use of preventative services, six that compared baseline and follow-
up reported improvements (N=2 in children, N=4 in adults).

Conclusion: There are relatively few studies reporting the evaluation of mass media campaigns to promote oral
health at the population level. Further, there is limited application of best-practice methods in campaign develop-
ment, implementation and evaluation in this field. The available findings indicate promise in terms of achieving
campaign recall and short-term improvements in oral health knowledge and behaviours.

Keywords: Mass media campaign, Oral health, Systematic review, Program evaluation

Background

Oral health refers to a level of health of the mouth,
gums, teeth, jaw and related tissues that allows a person
to eat, speak, and socialise without the impediments of
disease, discomfort, or embarrassment [1], facilitating
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comfortable participation in everyday activities at school,
at work, at home and other settings [2]. Oral disease
incorporates a range of disorders that include dental car-
ies, gum (periodontal) disease, tooth loss, embedded and
impacted teeth, and diseases of salivary glands, lips, oral
mucosa and tongue [3]. The most recent global burden
of disease study estimates that oral diseases are highly
prevalent worldwide, affecting 3.5 billion of the world’s
population [4]. Of these the most common conditions
are untreated caries in permanent teeth (29.4%, or 2.3 bil-
lion people), severe periodontitis (9.8%, or 796 million),
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untreated caries in deciduous teeth (7.8%, or 532 mil-
lion) and total tooth loss (3.3%, or 267 million) [4]. The
World Health Organization (WHO) has recognised that
oral diseases constitute a major public health problem
given their high prevalence and incidence in all regions of
the world, the interrelationship between oral health and
overall health, and the fact that poor and disadvantaged
population groups carry the greatest burden of disease
[5].

The WHO'’s approach to oral health promotion con-
centrates on reducing intermediate modifiable risk
factors related to lifestyle, common to many non-com-
municable diseases (NCDs) (e.g., cardiovascular disease,
diabetes, chronic obstructive pulmonary disease), in
addition to promoting the use of fluoride, oral health ser-
vices and oral hygiene practices [5]. The role of diet (par-
ticularly sugar consumption), tobacco use and excessive
alcohol consumption are emphasised as important risk
factors for oral disease, while the value of oral examina-
tion in detecting signs of other conditions in the body are
highlighted.

While recommendations to tackle the burden of oral
disease have emphasised the need for population-wide
approaches, the focus of much oral health promotion
research has been upon education and behaviour change
strategies delivered to patients in dental care, and to
community members in selected settings, particularly
schools. Strategies tested in clinical environments have
included delivery of advice, motivational interview-
ing, handouts, pamphlets, mailed postcards, and video
demonstrations [6, 7]. In recent years there has been an
increase in trials of mHealth strategies in dental care,
which in most cases have been via text messaging, and in
some instances mobile phone applications [8]. Outside of
the clinical context, studies have investigated the efficacy
of oral health education strategies for selected population
groups, including children, adolescents, women in preg-
nancy, and Indigenous communities, using methods such
as classroom presentations, booklets, leaflets, audiovisual
aids and financial incentives [9, 10]. In many of these
studies significant effects have been shown upon markers
of oral health status, particularly dental caries and gingi-
vitis, as well as oral hygiene behaviours (e.g., tooth brush-
ing, flossing) and related knowledge and attitudes.

The important role that health promotion and disease
prevention plays in the oral health care system is widely
recognised, but there have been calls for this to be rebal-
anced to achieve greater public health impact [11]. This
will require less reliance on downstream individual and
group-based interventions, and greater investment in
mid-stream actions to influence health behaviours at
the population level, and upstream strategies (e.g., taxes,
reimbursements) to address the social determinants of
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oral health [12]. At the mid-stream level, mass media
campaigns (MMCs), which are defined as purposive,
population-focused and persuasive communications
campaigns to improve health, may have a valuable role to
play. MMCs aim to increase whole-of-community under-
standing, shape an agenda for change, and often present a
range of potential change options or information-seeking
steps that could lead to health-enhancing behaviours.
The evidence concerning the impacts of MMCs using tel-
evision, radio, newspaper and other electronic and print
media shows that these can have significant effects upon
major public health risk factors, including tobacco use,
sedentary behaviour, sexual health practices, sun protec-
tion behaviours, cancer screening, and road safety behav-
iours [13—15]. The expansion of digital communication
options over the past 25 years, including web advertis-
ing, online video, social media, and “blast emails’, has
increased the range of tools that campaign developers
can draw upon, and these are showing promising impact
in multiple areas of behaviour change [16, 17]. Further,
there is encouraging, albeit limited, evidence that MMCs
can contribute to the development of public health poli-
cies, as reported in relation to clear air legislation and
tobacco sales regulations [16].

For oral health, MMCs can be used to target preven-
tive health behaviours, improve screening or encourage
the use of dental services. They may also be applied in
advocacy efforts to raise public awareness and support
for policy initiatives to improve oral health, such as water
fluoridisation and subsidisation of dental services for pri-
ority population groups. It is notable, however, that there
has been limited attention to MMCs in previous reviews
of the evidence concerning oral health promotion strate-
gies. The purpose of this scoping review is to describe the
objectives, design and evaluation methods of oral health
MMCs, and to report current evidence of their effective-
ness, strengths and limitations.

Methods

This scoping review was registered at the Research Reg-
istry (ID: reviewregistryl1288). A systematic search for
articles was conducted to identify studies reporting the
evaluation of MMCs for the promotion of oral health
and/or the prevention of common forms of oral disease
(i.e., dental caries, periodontitis, gingivitis). Articles eli-
gible for inclusion were those examining the impact of
interventions that disseminated oral health messages
to population groups using mass-reach (non-interper-
sonal) methods, including electronic, digital and/or
print media. To be included, articles were required to be
published in English between January 1970 and Decem-
ber 2020. Exclusion criteria were: use of mass media for
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commercial marketing of dental products or services;
reports of content analysis of oral health messages in the
mass media; qualitative studies; and, non peer-reviewed
‘grey literature’ publications.

The literature searching strategy is shown in Additional
file 1: Figs. S1 and 2. One author (EG) conducted the
searches of the OVID Medline and SCOPUS electronic
databases, removed duplicates (N=14), and screened
the titles and abstracts of 489 articles against the inclu-
sion criteria. This process yielded 28 abstracts (Fig. 1).
The abstracts of a sample of 10% of all articles identified
(excluding duplicates) were reviewed separately by a sec-
ond author (AB) against the inclusion criteria. Reviewer
agreement was found to be 86%. Papers were assessed
against the inclusion criteria and the reference lists were
checked for additional studies not identified via the sys-
tematic search. During this process, a further 10 papers
were identified, located and assessed for inclusion. Of
the 38 full articles assessed, 20 articles did not meet the
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review inclusion criteria, leaving 18 published papers in
the final review.

Extraction and synthesis of evaluations

One author (EGQ) extracted information from the
included articles to identify the country of origin and
implementation period of the MMC, geographic scale of
the campaign, target audience, messages (theme/brand),
media channels used, other campaign elements, evalu-
ation methods, and study findings. The FLOWPROOF
framework for the appraisal of mass media campaigns
was used to analyse the extracted information [18], as
it encompasses the best practice elements of campaign
development, delivery and evaluation. The components
of the FLOWPROOF framework are shown in the adja-
cent Box 1.

Phase 1 review of abstracts (n=503)

Excluded:
« Duplicate records (n=14)
+ Did not meet review
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Fig. 1 Flow diagram showing numbers of articles identified, screened, and included
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Box 1 FLOWPROOF framework for the appraisal of mass media campaigns

F ormative research/evaluation

L ogic model/use of theory

O bjectives

W ell-resourced

P rocess evaluation/R un the campaign
O n-the-ground support

O utcomes/impact evaluation

F inancial evaluation
ment

Assessment of needs to be addressed by campaign and pre-testing of campaign elements

Theoretical or planning framework for design of campaign and/or its evaluation

Specification of behavior and non-behavior outcomes and indicators, and target populations

Financial, human and organisational resources used to run the campaign

Reporting of campaign delivery, fidelity, reach to audience, perceptions/satisfaction, contextual influences
Ancillary programs and activities in community or selected settings to support campaign

Evaluation of the campaign against objectives and indicators, and design(s) used to determine this
Reporting of cost of the campaign and assessment of cost-benefit, cost-effectiveness, or return on invest-

Results

The 18 articles included in this review described 11 cam-
paigns. Table 1 presents the data extracted from these
article for each of these campaigns. The campaign loca-
tions were widely dispersed, with seven in European
nations (Finland (N=2), Norway, Sweden, Netherlands,
Ireland, Scotland), and the remainder in the United
States, China, Iran and Australia. Of these, eight were at
the national or large regional level, and three were at the
city or smaller regional level.

Campaign development

The vast majority of the evaluations [10 out of 11]
reported formative needs assessment data as the ration-
ale for the campaigns conducted. In most instances this
was evidence of the prevalence of poor dental health
(e.g., caries, decayed missing and filled teeth, periodon-
titis) from population surveys [22, 25, 27, 29, 30, 35]. In
two evaluations [23, 32] the lack of impact of previous
oral health promotion strategies upon behaviours and
indicators of oral health were cited as the basis for the
campaigns.

All of the campaigns stated clear objectives, with four
addressing periodontal awareness and knowledge [19, 23,
30, 35], six targeting self-care dental preventive behav-
iours (tooth brushing, toothpaste use, flossing, reducing
sugar intake, use of infant drinking cups) [22, 23, 25, 27,
29, 32], and two promoting use of dental health services
[21, 35]. One campaign was undertaken to persuade
adults in a regional community to vote in favour of water
fluoridation [34]. Most of the MMCs did not have well
defined target audiences. In two campaigns it was noted
that campaign messages were directed to a whole popu-
lation [25, 32], while five campaigns targeted adults [19,
23, 30, 34, 35], and two targeted children [22, 29]. One
campaign focused on parents of infants [27], and another
targeted ‘at high-risk; lower socio-economic groups [26].

While none of the campaign evaluations presented
a comprehensive logic model, three cited a theory or
model of change as the basis for their campaign design

[19, 23, 27]. Both the “Bottle it up” nursing caries pre-
vention campaign in the Netherlands [27] and the
“Perio-year” campaign in the Norway [23] recognised
the importance of social influences, in addition to indi-
vidual knowledge and attitudes, for promoting health
behaviours. Consequently, each included strategies to
engage intermediaries (e.g., dentists, child health clin-
ics) through awareness raising and resource provision
in order to improve the education and support given to
the target audiences. In the “Keep your teeth..” cam-
paign in the state of Minnesota in the United States
[19], the Health Belief Model was applied in the design
of messages and materials.

Campaign delivery, on-the-ground support and resourcing
All except two [32, 35] of the MMCs used paid adver-
tising to reach target audiences via the mass media.
Six of the campaigns made use of unpaid media and/
or public service announcements [23, 27, 30, 32, 34,
35]. There was only one oral health campaign that was
implemented over multiple waves [25], involving a dif-
ferent theme every year for over two decades.

In addition to mass media, in four campaigns infor-
mation and resources were provided to dental profes-
sionals to boost on-the-ground support for the oral
health messages through use of these materials in their
interactions with the target groups [21, 23, 27, 30]. For
instance, the “Bottle it up” campaign in the Netherlands
included information and resources for nurse-practi-
tioners in child health clinics prior to the broadcast of a
television advertisement targeting parents of babies and
young children [27]. In another campaign in Finland,
local dental societies offered free dental consultations
to coincide with the campaign [21]. In three campaigns
where key messages were targeted at children and/or
their parents and caregivers, the MMCs were accompa-
nied by education interventions delivered via childcare
centres and local primary schools [22, 27, 29].



Page 5 of 18

(2022) 22:182

Goldberg et al. BMC Oral Health

(SN "%9¢

SA 901) J2yb1y
Aj3ybis sem uon
-eulWwexs aullnol
10} sem 1ISIA 1se)
9SOym CO_EOQOL&
(1000>d '%8/SA
%/8) SyIow ¢

pasn
Bujjdwes Jaisnp
obeis-nnwi
isi|igeqold
‘[ubredwed iaye
sLauow 1]

€861 Ul A3AINS
ubredwed-1sod
pue ‘[ubredued
210J3q Sie2A 7]
0861 Ul uonesijnn

ubreduied

Y3IM 3pIdUIod 01
SUSIA [RIUSD 99§
pabuelle sa130
-1205S [eIUSP [0
ubreduwed

eIpaw ulew

ay3 papadaud

A

1noybnoiyl 1doy
9q ued Y139,
:2bessawl uley

pue (L00'0>d ‘%S 9DIAJSS [eURp UO  syuaiied buljedal yieay
'SA 96G9) SYIUOW 7| (UaAIb 10U S31E) ASAINS [euoleU noge sispusp [e3USpP aAocidwl
1sed ay3 Ul Ispuap asuodsal) 769 =N wolj eyep Bujwioyul 1e 01 aInseaw
QU1 PaASIA UON :Apnis ubledwed  suljeseq yum 153} pawire ubredwied auizebew 9AlUSASId se
-lodosd JoybiH  ||edas ubledwied -1s0d ‘8y9=N -150d pue -ald -llew paseq  pue Jadedsmau  SIDIAISS [PIUSP JOJ pue|ul4 ‘ubred [1Z] ulesey
InoiAbyag O SaINseall oN ubedwied-ald  uonbLNLAS 1PDAW] -uofewIoyU| ‘Olpel‘ALPIRd  PuUBWISP 3SEIDU| si1eah 056 | -wed [euolieN pue eeWOLN|A
(SN) SHSIA [e1Usp
aAnuUaAa.d a1ow
Sew 01 uonuAul pasn
Passa.dxa ||edal Buljdwes Jaisnp
10U PIP OYM %9 abeis-nw LRyl
SA ubredwied sy 215110eqOId dooyoraoede
P3)|[BI34 OYM 90 | ‘ubredwed-1sod 10} Bupoo| NoA
SINoINDY3g syuowl ¢ sey aseas|p wnb
(S00>4d) SMIIAIDIUI 210430 "Y123)
|[eD21 10U PO obessaw ubjed [BUOI135-5501) InoA dasy,
OYM 350Uj1 JO 9695 -wed paj|edal uonbLNAS 120dW]| SIUBUISIIIDAPE
SA'SSO| 1001 JO K[3021102 9|/ Aanins dn AL Jo abessay 1eak Jad sdu0
sasned 11odai pjnod pue ‘ubreduwed -MOJ|0} YIUuOW 7 si2150d 9pIs-sng (]I9pow 1583| 1 ISNUSP
ubredwed ay1 bul AL 01 3Insodxa (UsAib 10U 1B PSSAsSEe aIns 'spleoq||iq ‘olpel 491199 Yyjeay e 1ISIA JOU pIp VSN
-||e231 3501 JO %59 pauodal syus 311 asuodsal)  -odxa ubjedwed ‘ALUoSsiuaw  Buisn) ssauaseme  oym‘(sieak+g|l)  ‘elosauuly ubred [oz'61]
abpajmouy  -puodsal Jo 96/ SYNPROOOL =N UOIDNIDAS $3201d -3511I9APE pled |eIUOPOLISd SYNpY  -Wed apimaiels e 19 ysepyeg
abueypd Jnoireyaq
‘apnune ainsodxa o)kl asuodsai spoyiaw SJUDWIDID sabessaw uoned>o|  Jeak ubledwed
‘abpajmouy| ubjedwe> ‘az1s 9|dwes uonenjeny ubledwed ayio s|uUURYd BIPB ubledwey a>uaipne1abie) pue 3jexsg “loyiny

suolen|eAs ubleduled elpaw ssew yijeay [elo Jo sbulpuy pue Jo Spoyialy L ajqeL



Page 6 of 18

(2022) 22:182

Goldberg et al. BMC Oral Health

pJed 2102s
Buiysnig yrool ayx
Buisn uaip|iyo Jo
%19 "oxelul sebns
$$3| panodal 946¢
pue ‘burysniq
41001 J13Y}
paseanul ubred

pa)||edal Uslo
1SOW SeM pied
-2J02s ay1 sdnoib
L10g Ul ‘u=1p|iyd
Buowe 9/6 pue
siayiowl buowe
%/ / Sem Sjusw

pasn
sem buiduwes
ejonb paynens
‘SYIUOW 7 Ja)ye
pue AjP1eipawiwi
SINOIARYQ
yijeay |eio pue
[[ESSIRVEETINETe}
uofeIDoSSe JO
JUSWISSDSSP

Yum AdAINs
ubledwied-1504
‘uonbN|LAS AW
ubreduwed

-1s0d uaJpjiyd
pue SI94low

YHUM SMIIAIIUI
dn-mojjoy Aq
Pas5asSe ‘UoIDR)S|
-1eS pue 2Insodxa
ubjeduwe)
UONDN|DAS $52201d
syualed Jlsyy

pue spjo Jeak /-G
Jo sdnoib yum
pa1s31 1UuaW
-95I11J9ApE A JO
Aujigisusyaudwod

(1axdns

louuw ‘abpeq
piemal ‘jooyos
01 UIN}al 01,pled
-2102s buiysnigq,
‘syualed 01 Jona|
13350d) sjooyds
Arewud eia

saujzebew Ul
pasul 19ydwed
pue ‘(dwip bul
-MIA SUIP|IYD
BuLnNp umoys

MIoaL

poo5 10405,
:uebojs ubledwed
315edy100)
apuony Yum
Bulysniqyiooy
Je|nbal pue

SOWI |eaw 0}

-wied ayy buyjjedal -9 ubledwied 9| =uualp|IyD  pue Ajigeidaddy paingusip abe Auung sbng,  ayeiul Jebns buj SEINHINIETN
UaIpJIYD JO 9%PE Aue Jo UoNd3| 9l =u uonp  -yded uonewioul Bupniea) Jusw -1011352) IN0OQe pue sieak /—§ puepods ‘ubred
InoiAbYag  -|oda1 pardwiold  SISYlow D|dWeS  -NjpAd 2AIDULIOS yieay [eauaQg -9SILSAPR) AL SS9UieME s|ey ualpiiyd -Wwied |euolieN [c2] noyds
abueypd Jnoineyaq
‘apniyme ainsodxa 9)es asuodsal spoylaw SuUdWIdD sabessaw uonedo|  Jeak ubledwed
‘abpajmouy] ubredwed ‘azis a|dwes uonenjeny ubledwed JaylQ s|pUUERYD RIPI ubledwe) aduaipne1abie] pue 3jeds “loyiny

(PanuNUOd) | 3jqey



Page 7 of 18

(2022) 22:182

Goldberg et al. BMC Oral Health

s3yo1d Y1001 Jo

asn Ajlep jo adu3)
-eAasd ay3 Ul 1o
's1eak 19y10 2y Ul
SN(S00>d) €861
031 (861 WOl %67¢
019%1°0C Wol
pasealdul buissoy
AJlep Jo aouU3|eAlid
$INoINDY3Y

G861 01 €861 10
‘7861 01 1861 wWioy
PaAISSCO 35B3I0U|
0u(S0'0>d) %E'SS
01 %¢E /¥ Sple

(5861) 1918]

SIeak € 94991 pue
(€861) 4oy Jeak
Sl Ul 9%/ /{7 O}
pasedwod (7861)
ubredwed Jaye

psyodal Jou
so1es asuodsal

paqusap
10U Syuapuodsal
10} spoyiaw burd
-Wies 11| sieak
9241 pue SUO
pue I1a1je A|j21e1p
-aWWI P312NPUOD
sAanins dn-moj|oy
yum 1sa1-1s0d
pue -ald
uoinpN|LA3 0w
sAanins dn-moj|oy

S9dYJ0
|BIUSP pUE S
-eweyd ‘sa101s
A132016 01 pain

-GLASIP $19009
SUSIA

|eausp 1uaned
puunp sabessaw

,9583SIP |eIUOPO
-uad 1sutebe Jeak
SU1},1BIA-0lI3d,

[eIUSPIAIUI JO pUB Aj21eIpawiul  pue sazis 9jdwies ||E 18 paInseaw ubredwed 92104 SeM WY |
'9%6°/E 01 %/ L€ eIpaW SSeW Ul (6861 ‘€861  (||pDaJ) 2unsodxa  -Uja4 pjnom Ay SInojAeYq
WOJ) paseaidul  yijeay [elo 1noge '7861) urdn  pue‘Aanins ubled  os ‘ubledwied ayy Jadedsmau aAlUaAId JO
SIIAIBUIB usAaId uoljeuliojul -MO]|0J yoes 01 -wed-1s0d 151y 01 Joud sisiusp pueolpei’Al  Sbpsmouy pue
01 bulysnig y1ooy Bu1a3s Jo ||edau ‘(1861) dUI[PSeq Ul PIssasse s[au 01 paplroid pledun awosg  3Se3SIp [eIUOPO
4O 9bpamouy pardwoud pey woi 00zl -Ueydelpaw lus  UOIIeWLIOUI pue saujzebew -1iad Jo swol e
€861 017861 WO. syuedpnled —00LL=NSWUS  -IdyipelAydeay  HBuluiely |eaUOPo pue Jjadedsmau  -dwiAs pue sasned AemuoN ‘ubled  ‘cz] preebos pue
abpajmouy JO%/ /G -puodsal ASAING  UOBDLNIDAS $S33044  -11ad JO 1Bk SUQ ‘AL ‘Olpel pled JO SSaualemy SPJO 1A +G| -wed jeuoneN  ‘pieebos pue asiy
abueypd Jnoineyaq
‘apniyme ainsodxa 9)es asuodsal spoylaw SuUdWIdD sabessaw uonedo|  Jeak ubledwed
‘abpajmouy] ubredwed ‘azis a|dwes uonenjeny ubledwed J8ylQ s|pUUERYD RIPI ubledwe) aduaipne1abie] pue 3jeds “loyiny

(PanuNUOd) | 3jqey



Page 8 of 18

(2022) 22:182

Goldberg et al. BMC Oral Health

A|oAiDadsal

"%E8L PUR %L1
219M S1SIIUSP DUl
-)ISIA I9ASU JO S[9A3]
998 01 % | 6%

o) paseasnul
S9YsNIquyIo0} pay
-llenb Jo asn ‘o49°¢t
01 9%/°€| WO0Jj 3501
215ed100]) parep
-11oNn}} JO asn 19 ¢'69
019405 WOJj 3501
Aep Jad 231m1 Bul
-Ysnig Yioos ‘ze6 L
PUE 686 | Udamiag
Inoinbyag

661 Ul9%/ /L 01
6861 Ul 9%/€ WOl
9504 suonsanb
2bpamouy yyjeay

(UaAIb 10U 181
asuodsal) 7661

paqIDsap 10U
spoyrawl buyd
-wes uone|ndod
‘ubleduied Jaye
yauowl | ‘usyey
-19pun uolen|eA’
ssodoud a1aym
S31UNOD pue S3|
112 Ul sisziueblo
weJboud [ed0| Aq
o1gnd 01 1N0 JU3s
saileuuonsanb
ubreduwed

-150d [enuuy
uoinpN|pA3 1DdW|
(t661-6861)
asunold yoea ul
$3IUNOD OM] pue
SANID OM] Ul SI9
-sjuebio weiboid
[eD0] WOy s1odal

S|00Yyds 1e pue
ANUNWIWOD Y3 Ul
uswdinbs [eyusp
O[IqOW LM
35e3SIP [PJO JOJ
yiom dinadesayl
pue uoedNpa
Yieay [eio
's9oeds oliqnd

Ul SUOIR}NSUOD
9D8J-031-984
Sopls

pue sdL3s uooied
‘s39jydwed

0l0Z 016861
WO} Jeak A1ans

1e9A Yoea
payipow pue
pappe saway |
*9152d1001 pa1ep
-lionyy buisn pue
Bulysnigyrooy

SONIUNWILIOD

|BJO 0} SI2MSUE 133) 016861 WoIjIeaA  AQ passasse yoeal  ‘si21sod ‘S1S23U0d  SIULAS spljgnd Jo abessaw |BINJ pUE UBQUN
-10D jo uoniodold  [[edas ubledwed  yoes synpe 9/ pue A1aAllpg abpajmoun/els 01 ‘1adedsmau ulew yum ,Keg ‘eulyd ‘ubred [97] e 19 IeQ
abpajmouy  JOS2INSEAW ON  PUB | 7€ USdMIDg  UONDNIDAS $5320)d  -OdWAS/S91N1397 ‘olpel ‘AL pled 4193 aA07, uonendod sjoym -wed [euolleN  pue [7] ‘e 19 uelg
abueypd Jnoineyaq
‘spnime ainsodxd 9je4 asuodsal spoylaw [SUETIETE] sabessaw uonedo|  Jseak ubredwed
‘abpajmouy ubredwe) ‘azis a|dwes uonenjeny ubledwed J9ylQ s[PUURYdD RIPA ubiedwe) adusipne 1abie] pue 9jeds ‘loyiny

(panunuod) | sjqer



Page 9 of 18

(2022) 22:182

Goldberg et al. BMC Oral Health

(SN) ubredwies
210499 %7/ SA %88)
obe Jo syuow 7|
21042q dnd Buyulp
0193100 WOy
PayYDUMs sualed Jo
uoodoid uaybiH
(1000 > d '%%9 SA
0588) paJedwod
ubjedwied ayy Jaye
$S39| 9|10q buisn
payiodai syualed
Inoinnyag

ubred

-uled ayy Jaye
uebols ubredued
94l MaUX %05
ainydoiq

(%86 =2918]
asuodsal) 86 =N

paqI2sap 10U
suuaied J0j Spo
-y3aw buydules

'Pa323J3s I JO

9|dwes wopuey
‘ubredwed 1sod
syuowl g| pue
EVENZeBEASIES
-1ed pue sl
Yiesy piiys Jo
KaAIns 1s0d-ald
uoinpN|pA3 1DdAW]|
Adnins dn-moj|oy
AQ passasse
$32IN0S31 JUI3Y
-JIp Aq syuaied
01 yoeai (A3AINs
dn-mojjoy Aq
passasSe Sa0UD
-N}ul [BNIX3IU0D
pue s|elslew
YIM UONDRJSIIeS
‘SO Yajesy
PIIy> Aseipawl
-131U] 01 Yoeay
UoDNIDAS $S3201d
SIUID Yiesy
p|IYy> Je syuased
4O sa|dwies yum
SMIIAIRIUL AQ
19150d pue ainyd

sdnoibAeid /a1ed
-Kep ‘sjeydsoy
sualp|iyd ‘sdoys
Yeay ‘s9IAIDS
[PIUSP ‘SIDINIDS
uieay dgnd
[edipiunw ‘ol

AL pue olpes ‘siad
-edsmau ‘uaip|iyd
punok jo syualed
10} saulzebew
‘sreusnof dnoib

,SpJEMUO
SYIUOW 6 WOl
jdno e oye3—dn

(S00>d) auleseq e UsAID Usaq pey dn-mojjoj 18 Jo Aujigisuay yiesy pjiyd o1 -Keid/aied-Aep 11 9|04, :uebojs

18 0509 SA'SOLED 00| PUB ‘UOIIBW  PUR ‘(916 =918l -a1dwiod pue  paINguUIsIp (S1us ‘sreuinof yyeay ubledwe)
Buisinu Jo pieay -lojul BulAledas  asuodsal) ol ‘Ajie|d ‘9dualjes  -Jed Joy J9ans| pue |eyusp u| abe salgeq [ge /7]
pey siualed JO 98/ o€z 191s0d Y1 yaeay pjiyd buisn JO 1UBWISSaSSY  2un1did buinojod -1l9A0D pledun  ul saued buisinu SYIUoOW 81-6 SpuUelBYIaN ‘|e 12 ebulR01S
ubledwed Jayy  Buleas payodal waled gz =N uonp 'saINy201q sId SIENY] 4o uopuanaid pabe ualpjiyd ay] ‘'ubledwied  -USPUES ISP UBA
abpajmouy syualed Jo 940t dUIIPSEq Y -NJDAS dAIIDULIOS -150d) s[elaiely  -9S1USAPE AL Pled JO SsaualeMy Jo syualed [eUOBN  PUP ‘|B 13 USJS0Y

abueyd Jnoineyaq

‘apnune ainsodxa 91kl dsuodsas spoyilaw SJUDWIDID sabessaw uoned>o| Jeak ubredwed
‘abpajmouyy ubredwe) ‘az|s a|dwes uonenjeany ubledwed JBYlQ s|puueRYd RIPIN ubledwe> aduaipneiabie] pue 3jeds “loyany

(panupUOd) | 3jqey



Page 10 of 18

(2022) 22:182

Goldberg et al. BMC Oral Health

(100>d %9 ¢t SA
9%0'79) sedyio0l
JO unowle ybu oYy
Buisn pue (Lo0>d
‘%6 L SA %L 1S)
ujw ¢ Joy buysniq
s|aA3] Jaybiy pey
DALsN|d uon
-edNpa 95INU 0}
pasodxa asoyy
sploJeakzi-11
(L00>d'%L'SE SA
%0'6%) 21sedyro01
Jo wunowe ybu
Buisn pue (L00>d
"%ST SA %S'TY)

ulw € Joy burysniq
"(S0'0>d '%¥'89 SA
9%8/) Aep 1ad ad1m)
Bulysniq Jo s|aAd)
19yb1y pey Ajuo
uopeINPS 3sINU
yum pasedwod
JALsnid uonesnps
95INU 03 pasodxa
SP|O JeaA 8—/
SINoINDY3g

spooj Alebns
1noge abpajmousy
Ul 9oUIa4Ip ou
(100 >d) Ajuo uon
-eJNPa 35INU 0}
Pa50dXa 9559 SA
‘91sedy1001 apuony
4O abpaimouy| pey
JALsnid uonesnps

|0NUOD 659 =N
pue [exuawWLSdx
€¥/ =N :dn-mo|
-|03 1y “(UaAID 10U
sajel asuodsal)

paqIsap

10U SIUSPNIS 10}
spoyrowl buyd
-wes ‘buldwes
Wopues payiiens
Buisn pa1dajas
S|00YydS "uon
-USAIDIUL J9YJe
SYoam g 1e dn-mo|
-104 YuMm ‘sjooyds
7€ urubisap 1591
150d pue -aid
P3]|0AUOD [eIUSW
-112dXa -1sen)
uonbLNLAS 120dW]|

obpa

-|mouy auaIbAY

|eJo a10woid 01
uonnadwod, Jeap

3Y1 JO 9IS, pasn
SIUSWISILIDAPY

ysnigqyiool

90e|daJ O} Usym
‘915edy1001 JO

S§2am 9 adAy pue Junowe

95INuU 03 pasodxa ubredwed |01U0d 69/ =N  AoAIns dn-moj|o} UOUSAIRIUI 19n0 wesboid - ‘Buiysniqg Y1001
spjoJeak z1—1 | AL3Y1013INS puUe [elUSWLACXS 1B PISSISSe UNS  UOIIedNPa Yijeay ALSualpiiyo e Jo uoneinp
10 %6'S/ -odxa payodal 69/=N -0dxo ubledwe)  pP3J-9SINu [elUSP  BIA PISAIISP bul pue A>uanbaiy sieak 71—/ pueai| ‘ubred
abpajmouy  UIP|IYd JO %679 DUI9Seq 1Y UOIDN|DAS $53201d |00OY2Ss Alewilld  -SIUSAPE AL Pled 2UaIBAY |eIO uaIp|Iyd [00YdS -wed [euolieN [4RLRENEDE|
abueypd Jnoineyaq
‘apnime ainsodxd 9je4 asuodsal spoylaw [SUEETE] sabessaw uonedo|  Jseak ubredwed
‘abpajmouy) ubredwe) ‘azis a|dwes uonenjeny ubledwed J9ylQ s[pUUERYD RIPI ubredwe) aduaipne 1abie] pue 9jeds ‘loyiny

(panunuod) L ajqey



Page 11 0f 18

(2022) 22:182

Goldberg et al. BMC Oral Health

(1000=d %59

|oued e
ulyum siualed jo
Buljdues onsijig
-eqold ‘syiuow 9

SA 96€/) UIBAY |1 dn 131)e dn-moj|oy
-Uap |nJaied Jo 3|0l -MOJ|0§ JIuoW 9 YlIM 1oyod Jo
pue (L00>d'%/S Buns|dwod salleuuonsanb
SA 9659) Yeay 9594340 %988 1sod pue -aid
[PIUSP Jood JO WO} YUM (060 =31R1  U01IDNIDAS 12DdW] abesanod
-dwis e se Y1991 asuodsal) Aanins dn AL pue olpel 1ad
3|ilqow Jo abpa aJleuuonsanb  -mojjojie passasse -edsmau predun
-|MOUY pasealdu|  ||edal ubledwed  pauleseq pais|d ainsodx3 SOIUD [eIuSp AL UO siiuoponad uspams ‘ubled [1€0€]
abpajmouy  JO S2INSesw ON -WOD OE9=N  UO/IDN|DAS $53201d Jojsaunyoolg  swuwleiboid pred Jo abpajmouy| sieah /05 -Wed [PUOIIBN [P 19 UOSSUSLIBN
abueyd Jnoireyaq
‘apnune ainsodxa @)kl asuodsai spoyiaw SJUDWIDID sabessaw uoned>o|  Jeak ubledwed
‘abpajmouy ubjedwe> ‘az1s 9|dwes uonenjeny ubiedwed ayypo s|puUURYd BIPB ubledwey a>uaipne1abie) pue 3jexg ‘loyiny

(panunuod) | sjqel



Page 12 0of 18

(2022) 22:182

Goldberg et al. BMC Oral Health

J21eM JO Uonep
-ony Yyim paaibe

(9698 =24

uon

-epLION| 193eM 10§
1oddns ainseaw
01 ||0 [BI0}D3|D
uo e jo a1sigald

$9100

-OAPE Se UaIp|Iyd
‘Aunwiwod ay3
asljigow 03 bulAq
-007 'Sp4ed,910A

Aorjod siya
1noge a1dsiga|d
e JO peaye uon
-epLION| J91eM

AL pue olpes Jad
-edsmau predun

SI910A JO 948'GG  ||edal ubleduwied asuodsau) ubreduwed-1s04 01 Moy, ‘s1a1yd JUDWISILIRAPE Jo siyauaq 1210 pue eljessny [F€] e 19
Sopnimly  JO S9INSeaW ON| 6ES' =N UONDNIDAS 12DdW] -wed 's191504  Jadedsmau pled Bunowold sieak g1 synpy "'UMO} [eIny URJEMSDUBAIS
SUMO) Uof
-USAJ91UI Ul S12JeD
Buowre ys1eaib 10U
2I9M SINOIABYS]
ul syuswanoidul| (%' €9="91€l
‘9ouleAald asuodsal)
Bujows pue €75 =N Slaied
‘s1onpoud [oAX "(969'06 =184
pue ssuup suods asuodsal) 67/ =N
‘sspeus A1ebns ualp|iyd (dnoib
Jo uondwinsuod |03U0D) ewiNey
J9MO| pey uaJp|iyd (%6 /L =211
UMO) UOUSAIDIUI asuodsau)
1Ng ‘quawaAoIdw| 76C1L =N Si21ed
INOIABYSG PaMOYS '(05£'96 =210J
U4pJIY2 ||B SO0 Ul asuodsau)
$inoinbyag 8651 =N uUaipiy>
sia1ed (dnoib uon
Huowe apnune -UaAJS1UI) Hod
Ul 9ouU=I9IP SN {(500¢) dn-mojjo4
S9OUSIRYIP SN NG (%8G8 = 1€l
'500¢ Ul uoibai jon asuodsau) umo}
-U0D dY3 Ul UaJp|Iyd €69=NSJ2JBd  Ude3 U pa1d3as
ul Jarealb aq 0} (050 L6=29181 3IaM SJeak jooyds
papua) y1jeay |eio asuodsal) £/ =N pajeubisap ay1
SpJemol sapniie uaip|iyd (dnoib Ul ualp|iyd ||y
ul syuswanoidul| |03U0D) ewiNey 'SIe9A G'E pue |
sapniny (%€ 06 =218l 13)ye euiney Jo
sdnoib usamiaqg asuodsal)  Aujeddiunw ayy
S9OUBIYIP SN INQ /751 =N slaied Ul 35043 Yum
'G00T Ul S124ed pue (06 /6 =210l 1104 Ul syuased Siley ybnoua
uaip|iyd buowe asuodsal) puUe USIP|IY> 1B S3J01S Ul pue 10U S| Aep e 92UQ,
SINOIARYSQ Yl|eay 6791 =N UaJp|Iyd> Y104 bunedwod ‘looyDs Ul uol obeJon0d  :uebojs ubredwed)
|pJO JO 9Bp3aIMOU (dnoib uon Apnis-150d pue  -eonpa yijeay [eio AL ptedun aie Aduanbaly
panoidwi oy pual]  ||edal ubleduwed -UdAJI1UL) Od -91d pajjonuUO)  PaAddRIl UAIP|IYD  -1auab 01 AuAioe Bulysnigyrooy SI24ED I3y} pue pue|ul4 ‘ubred [e€ z€]
abpamouy  JosaInsesW ON  :(100Z) ulleseg  uonpnipAa 1obdw  ubleduied 01Uold  Suone|ai dl|gngd Ajiep 9sealdu| ua4p|Iyd [00YdS -ued [euolbay [B 19 USURA|OL
abueypd Jnoineyaq
‘spnime ainsodxa 9je4 asuodsau spoyiaw BUEINETE] sobessaw uonedo|  Jeaf ubledwed
‘abpajmouy) ubredwe) ‘azis a|dwes uonenjeny ubledwed J9ylQ s[pUUERYD RIPI ubredwe) aduaipne 1abie] pue 9jeds ‘loyiny

(panunuod) L ajqey



Page 13 0f 18

(2022) 22:182

Goldberg et al. BMC Oral Health

|BIDISWWO) UOISIAS|9] DAL ‘Juedylubis-uou ‘SN

pasodxaun

pue pasodxa ayi
US9MISq JayIp 10U
pIp $21025 9bpa
-|MOUY SYIUuOW € 1y
(L00>d) pasod
-XaUn 3yl Ul 67°0 SA
pasodxa ayi ul 190
JO 21025 Sbpa|MOUy
ueaw (9% 1'6¢ SA
9%6'CS) J0U pIp

OUM 3501 Ylm
paledwod ubied
-wied ayy buyjjedal
9501 Ul 2J0W
panoidul 35easip
wnb pue anbed

4O 9bpamou

syuow ¢
19)je 9 L€ pue

ubredwed-1sod

Aj91RIpaUWUI

%989 Jo dn

dn-moj|o}  -moJ|04 {(UaAIb 10U
dle|pawiwl] 18 31kl asuodsal)

pasn
pujdwes Jsisn|d
abeis-nnwi
21sl|igeqold
J91e| syuow ¢
pue ubjedwed
Buimol|oy Ajo1e
-|pawiw| 1Joyod
Jo dn-moj|o} pue
dUI|958q 1B M3IA
-191Ul BIA ASAINS
uonpLnILAS AW
(s1a30

01 PapUSWILIOD3I
'9DURAS3] ‘SS3U
-|nyasn ‘jeadde)
ubredwed yum
uondeysies
painsesw osje dn
-MO||0} 1Y “AAINS
dn-moj|oy Jo awin
1e PaInNseaw ains

dip

UOIRWIUR O3PIA
e BIA PAJSAIIDP
JUSWS[1IDAPE

35PISIP
|exuoponad

ubledwed-1504 ubredwed jo synpe |6/=N -odxs ubledwed UOISIA3|} pue yieay |eio ueJ| ‘ubled [o€ ‘€]
abpajmouy/ 2I1eMEe 940¢ QUI|9SeQ 1Y UOIDN|DAS 532014 92IAIS DI|gNd Jo abpajmouy s1eak 05-81 -Wwied |euolieN ‘e 13 IWejoyn

abueypd Jnoireyaq
‘apnyne ainsodxa 9)e4 asuodsal spoylaw SUBWIdD sabessaw uonedo|  Jeak ubledwed
‘abpajmouy] ubredwed ‘azis a|dwes uonenjeny ubledwed JBYylQ s|pUUERYD RIPI ubledwe) aduaipneabie] pue 3jeds ‘loyiny

(panunuOd) | 3jqey



Goldberg et al. BMC Oral Health (2022) 22:182

Little information was available in any of the evalu-
ations concerning finance, personnel and other
resources required to deliver the MMCs and associated
activities. The article reporting on the water fluorida-
tion advocacy campaign in Australia [34] was the only
instance where this detail was given, in which it was
stated that the cost of printing posters, “how to vote
cards,” and media advertisements was approximately
AUS$1,000 (in 2004).

Campaign evaluation methods

Formative evaluation, in the form of pre-testing of cam-
paign messages and/or resources prior to their imple-
mentation, was reported in two campaigns [22, 28]. In
the “Go for good teeth” campaign in Scotland [22] the
television advertisements were pre-tested with groups of
5-7 years and their parents (number not given) to assess
their acceptability and clarity. The development of the
“Bottle it up” campaign in the Netherlands [28] included
interviews with parents attending child health clinics to
pre-test the campaign posters (with 100 parents) and
brochures (with 40 parents), in regard to their salience,
clarity, and comprehensibility.

Process evaluation was reported in eight campaigns
[19, 22, 23, 25, 27, 29, 30, 35]. While it was common for
elements of campaign delivery (e.g., frequency, dura-
tion, scale) to be stated, there was only one study which
reported the methods used to record this information.
This was described in the “Love Teeth Day” oral health
awareness campaigns in southern China [25], in which
program organizers in two cities and two counties in
each province reported on the establishment of consulta-
tion stations and dissemination of written materials.

The methods used to evaluate campaign reach were
stated in three studies [23, 25, 27]. In the “Bottle it up”
campaign in the Netherlands these data were collected
by means of follow-up surveys of target groups [27],
which comprised Child Health Clinic staff and parents.
In the “Love Teeth Day” campaign in China, the number
of people reached was documented by program organis-
ers in cities and counties [25], while in the “Perio-Year”
campaign in Norway reach via different media channels
was measured by respondent self-report at the follow-up
surveys [23].

Campaign exposure was the most common form of
process evaluation, which was reported in six campaigns
[19, 22, 23, 29, 30, 35]. In all cases, this was measured by
asking questions within follow-up surveys to elicit cam-
paign message recall.

Three of the evaluations incorporated an assessment
of satisfaction with campaign messages and/or mate-
rials [22, 27, 35]. In the national oral health and peri-
odontal disease campaign in Iran, this was undertaken
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by inclusion of questions about the appeal, value and
relevance of the campaign content in follow-up surveys
[35], while in the national “Go for good teeth” campaign
in Scotland satisfaction was assessed by asking those who
could recalled messages whether they considered these
to be likeable [22]. In the “Bottle it up” campaign in the
Netherlands follow-up surveys with intermediaries (pub-
lic health, child health, and dental health staff) were used
to determine the extent to which they considered the
posters that were disseminated to be clear, eye-catching
and realistic [27].

The evaluation of the infant feeding campaign in the
Netherlands was the only instance where there was
examination of contextual factors which affected the
implementation process. This was undertaken by follow-
up interviews with the public health and childcare inter-
mediaries [27].

In terms of the evaluation of campaign impacts, two
of the studies used a quasi-experimental, controlled pre-
and post-test design [29, 32]. In the oral hygiene cam-
paign in Ireland, children were followed up after 8 weeks
at control and intervention sites [29], while in the tooth-
brushing campaign undertaken in Finland there was
follow-up of parents and children after both 1 year and
3.5 years [32].

Five of the studies assessed campaign impacts using a
pre- and post-test design [21, 23, 27, 30, 35]. In two of
these, cohorts underwent assessment at baseline and fol-
low-up, which was after 3 months in one study [35] and
6 months in the other [30]. Two studies recruited inde-
pendent samples at the pre-and post-test measurement
points, with one of these undertaking follow-up after
1 year [21] and the other at multiple time-points (1, 2 and
3 years) [23]. In one study, follow-up was conducted after
18 months and included a cohort measured at baseline as
well as newly recruited participants [27].

A post-test only design was used for impact evaluation
in four of the studies [19, 22, 25, 34]. The evaluation of
the long-term national campaign in China was notable
because follow-up was conducted in every year of the
campaign over 20 years [25]. In other studies follow-up
was carried out immediately after the campaign [34], or
2 months later [19], while in one study follow-up was
conducted at both of these timepoints [22].

None of the campaigns included an economic evalua-
tion to assess cost—benefit, cost effectiveness, or return
on investment from the oral health MMCs.

Effects on awareness, knowledge, attitudes and behaviours
In the five evaluations that included measures of cam-
paign awareness at up to 2 months, four reported levels
of media and/or message recall among adults that ranged
from 30-79% [19, 22, 23, 35] and two reported message
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recall levels among children ranging from 63-97% [22,
29]. The highest levels of awareness were reported in the
study that collected measures from relatively small, quota
samples of adults and children [22]. A further study
reported awareness among adults at 18 months follow-
up, which was reported to be 50% in the small sample
measured [27].

Impacts upon oral health knowledge were reported in
eight studies, with measures that examined understand-
ing of risk factors and symptoms of poor oral health (e.g.,
nursing caries, mobile teeth, plaque), and/or related pre-
vention behaviours (e.g., tooth brushing, use of inter-den-
tal aids). The evaluation of the “Once a day is not enough”
campaign in regional Finland was the only instance
where changes in knowledge were compared between an
intervention and control group and, while this found a
trend towards improved knowledge of oral health behav-
iours after 3.5 years in the campaign region, this was not
significantly higher than in the control region [32].

Four uncontrolled studies showed significant improve-
ments in measures of oral health knowledge, including
those investigating change after 6 months [30], 18 months
[27] and 3 years [25]. In the “Perio-Year” campaign in
Norway there was no increase in oral health knowledge
at the immediate post-campaign measurement point,
whereas knowledge improvement was found between
the 1 and 2 year follow-up intervals [23]. In three further
studies there was investigation of whether those report-
ing campaign exposure at follow-up had higher levels of
oral health knowledge than the unexposed. Each of these
reported a significant association between campaign
exposure and oral health knowledge, with follow-ups
between 2 and 3 months in all cases [19, 29, 35].

Only two studies investigated changes in oral health
attitudes. In the quasi-experimental campaign evaluation
undertaken in regional Finland there was no improve-
ment found in attitudes towards oral health among par-
ents or children in the intervention town after 3.5 years
[32]. In the other study, support for water fluoridation
was found to have a prevalence of 55.8% in a post-cam-
paign plebiscite in a rural Australian town [34], however
the baseline level of support was not measured before the
campaign.

Eight studies reported impacts of campaigns upon oral
health behaviours, which included toothbrushing, use
of fluoride toothpaste, dental flossing, consumption of
sugary foods and drinks, smoking, use of infant feeding
bottles, and use of dental service. Two of the controlled
quasi-experimental studies found improvements in oral
health behaviours among children who were exposed to
campaign interventions. In the study conducted in Ire-
land, at 8 weeks’ follow-up children aged 7-8 years in the
campaign intervention group had greater improvements
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than controls in toothbrushing frequency, while both
7-8 year olds and 11-12 year olds in the intervention
group had greater increases in toothbrushing duration
and appropriate use of toothpaste [29]. Follow-up after
3.5 years in the evaluation of the oral health campaign
in regional Finland found lower levels of sugary snack,
sports drink and xylitol consumption, and lower smoking
prevalence among children in the intervention city com-
pared with the control city, but no greater improvements
in oral health behaviours among parents [32].

The studies using pre-and post-test designs reported
improvements in selected behavioural outcomes: in
the campaign addressing nursing caries in the Neth-
erlands there was a reduction in infant bottle feeding
after 18 months, but not higher adherence to recom-
mendations for switching from bottles to drinking cups
[27]; follow-up at 12 and 24 months in the national oral
health campaign in Finland found an increase in vis-
its to dentists, but not in attendance for general den-
tal examinations [30]; and, in the campaign in Norway
which promoted the use of interdental aids there was
found to be an increase in levels of flossing between the
immediate post-campaign and 12 month follow-ups,
but no improvements were reported in other outcomes
[23]. In the serial post-test surveys conducted follow-
ing the annual campaigns in China there was a marked
improvement in twice daily toothbrushing and use of
recommended toothbrushes and fluoride toothpaste,
over a three year period, but little change in the preva-
lence of dental visits [25]. In the other two studies that
assessed impact using post-test designs, one did not find
differences in preventive dental visits between those who
recalled and did not recall the campaign [19], while the
other reported improvements in oral health behaviours
among children who recalled the campaign (but did not
compare these with outcomes in the non-recallers [22]).

Discussion

This is the first synthesis of peer-reviewed studies con-
cerning the delivery and impact of oral health MMCs
implemented over a 50-year period. Although reviews
have been conducted of health education programs for
oral health [6, 9, 10] there has not been a structured
assessment of those using mass-reach media channels.
There was wide variation in the evaluation and report-
ing of these interventions, which may reflect a limited
adoption of the planning frameworks and models used
in MMCs conducted for other health-risk behaviours
[15, 16, 18, 37], as well as the under-developed status
of research and practice in this area. Notwithstanding
these limitations, the findings indicate potential for oral
health campaigns to achieve good levels of population
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engagement, and to influence knowledge and behaviours
across diverse oral health topics.

All of the studies included in this review used tra-
ditional media channels. Television was the most fre-
quently adopted mass-reach strategy, and some MMCs
used combinations of radio, print, billboards and bus-
side advertisements, supported by public relations strate-
gies. The fact that none of the campaigns were conducted
within the past decade may account for the absence of
online and social media methods of delivery, which are
now widely used communication channels within pub-
lic health campaigns given their potential reach and
relatively low cost [16]. Only one of the included studies
reported a systematic method of recording the delivery
of campaign components, and none appeared to adopt
commonly used metrics of mass media reach (e.g., gross
ratings points). These gaps in standard monitoring prac-
tices suggest a lack of attention to campaign targeting,
and perhaps limited resources and/or expertise for cam-
paign evaluation.

The messages delivered in campaigns aligned with
the recommendations of leading dental health agencies,
including the adoption of oral hygiene behaviours (e.g.,
tooth brushing, use of fluoride toothpaste), reduction
in sugary food and drinks, appropriate bottle feeding of
infants, and regular use of dental services [38, 39]. One
campaign was distinguished by its focus on advocat-
ing for public support of water fluoridation, rather than
a personal behaviour. The breadth of issues addressed
across the MMCs highlights the scope for public health
interventions in this field, as well as the opportunity to
focus on well-defined behaviours, which is a factor that is
likely to improve campaign effectiveness [40]. However,
only two of the studies reported preliminary formative
evaluation to guide the development of messages and
design of media content and resources, which is recog-
nised as a standard element of good practice in MMCs
[37, 41]. There was also an apparent lack of use of best
practice logic models that propose a roadmap linking
campaign activities to message exposure, knowledge
development, attitude formation, intentions and behav-
iours [37].

In several oral health MMCs, health opinion leaders
(e.g., health clinic nurses, dentists and general practi-
tioners) were targeted to reinforce campaign messages.
It would benefit future oral public health endeavours to
harness wider community influencers and social net-
works [16]. There is also scope to move beyond a reli-
ance upon mass media communication alone, towards
a social marketing approach that involves the stra-
tegic use of an appropriate “intervention mix” [42]. It
has been posited that social marketing initiatives can
comprise strategies across five domains: altering the
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environment; regulation and enforcement; provision of
services; education; and the communication of informa-
tion for attitude change. Some of the MMCs reviewed
here attended to the provision of services to support
behaviour change, and others incorporated education
initiatives in the intervention mix [42]. Building upon
this, and applying a social ecological analysis of the
determinants of oral health, other important targets of
change may include public policies that affect costs of
sugar sweetened beverages, access to dental services,
incentives for primary care practitioners to promote
oral health behaviours, and partnerships with agencies
and groups that have engagement with priority popu-
lation groups (e.g., older adults, cultural minorities). A
social marketing approach that incorporates actions at
these multiple levels will not only increase enablers for
behaviour change, but may also achieve more sustained
delivery and impact than is possible through MMCs
alone. [16, 42].

Building support among policy makers is needed to
increase public investment in mass reach oral health pro-
motion campaigns, and researchers can assist by provid-
ing evidence concerning the cost effectiveness of different
intervention methods and the potential co-benefits that
these will have for the prevention of other chronic con-
ditions (e.g., cardiovascular disease, diabetes). None of
the MMCs examined in this review provided evidence of
cost effectiveness in relation to behaviour change or den-
tal services utilisation, and only one gave details about
the cost of intervention components. It should be noted
that this has been identified as a common limitation of
the evaluation of MMCs across multiple areas of public
health [13]. Given the established relationships between
oral disease and major conditions like cardiovascu-
lar disease and diabetes [5, 43, 44], and the risk factors
that oral disease shares with these conditions (e.g., sugar
consumption, smoking), there is potential value in mod-
elling the health and economic benefits of MMCs (and
other strategies) to promote oral health. There is also an
opportunity to communicate these linkages between oral
health and NCDs in MMC:s; this review did not find any
examples where this had been attempted.

Limitations of this review included the exclusion of
studies not reported in English, as well as those which
were published in the grey (non peer-reviewed) litera-
ture. Further, given that the impact measures and follow-
up time points in the studies varied considerably, and
that four of the 11 campaign evaluations used a post-test
design, it was not possible to estimate campaign effect
sizes.

It is recommended that future campaigns follow best
practice campaign guidelines, including identification of
priority population segments, development of program
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logic models to guide implementation and evaluation,
formative pre-testing of messages, use of a mix of strat-
egies that include mobilisation of professional and com-
munity influencers, and provision of resources and
services to support behaviour change. Building an evi-
dence base to inform policy-makers and campaign
managers will require comprehensive evaluation of oral
health MMCs at the process and impact levels.

Conclusion

While there is a substantial body of evidence concern-
ing the impact of narrow reach oral health education
strategies in clinical and school settings, this review
has found far fewer studies reporting on population-
wide oral health MMCs. As is the case with a number
of public health programs, these mid-stream interven-
tions can utilise an expansive range of electronic and
digital communication channels to extend the reach of
oral health promotion efforts. However, there remains
a need to better understand the impact that MMCs can
have upon oral health knowledge, attitudes and behav-
iours, and the use of preventive dental services.
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