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Abstract

Background: Physical activity mass media campaigns can deliver physical activity messages to many people, but it
remains unclear whether they offer good value for money. We aimed to investigate the cost-effectiveness, cost-utility,
and costs of physical activity mass media campaigns.

Methods: A search for economic evaluations (trial- or model-based) and costing studies of physical activity mass
media campaigns was performed in six electronic databases (June/2021). The authors reviewed studies indepen-
dently. A GRADE style rating was used to assess the overall certainty of each modelled economic evaluation. Results
were summarised via narrative synthesis.

Results: Twenty-five studies (five model-based economic evaluations and 20 costing studies) were included, and

all were conducted in high-income countries except for one costing study that was conducted in a middle-income
country. The methods and assumptions used in the model-based analyses were highly heterogeneous and the results
varied, ranging from the intervention being more effective and less costly (dominant) in two models to an incremen-
tal cost of US$130,740 (2020 base year) per QALY gained. The level of certainty of the models ranged from very low
(n=2) to low (n=3). Overall, intervention costs were poorly reported.

Conclusions: There are few economic evaluations of physical activity mass media campaigns available. The level of
certainty of the models was judged to be very low to low, indicating that we have very little to little confidence that
the results are reliable for decision making. Therefore, it remains unclear to what extent physical activity mass media
campaigns offer good value for money. Future economic evaluations should consider selecting appropriate and
comprehensive measures of campaign effectiveness, clearly report the assumptions of the models and fully explore
the impact of assumptions in the results.
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cancers including bladder, endometrium, esophagus,
kidney, lung, and stomach cancers [2]. Physical activity
also has a positive impact on mental health, sleep, cogni-
tive health, dementia and falls prevention [3-5]. Despite
compelling evidence of the benefits of physical activity,
high levels of physical inactivity continue to be observed
worldwide with 25% of adults and 75% of adolescents
globally not meeting the global recommendations for
physical activity set by WHO [1, 6, 7]. Population-wide
comprehensive strategies are urgently needed to address
this issue.

Public education communication campaigns, also
known as mass media campaigns, are recognised as one
of the components of a comprehensive approach to pro-
moting physical activity. Mass-media campaigns are
mentioned in the policy recommendations outlined in
the World Health Organization (WHO) Global Action
Plan on Physical Activity (GAPPA) 2018-2030 [7]. The
recommendation is to implement national and commu-
nity-level communication campaigns as part of a compre-
hensive physical activity strategy. Mass media campaigns
are also among the “Eight best investments for physical
activity” developed by the International Society for Phys-
ical Activity and Health (ISPAH) [8].

There are several examples in the literature of mass
media campaigns for physical activity promotion, such as
the Verb campaign in the USA [9], Push Play campaign
in New Zealand [10] and the ParticipACTION campaign
in Canada [11]. They employed population-wide strate-
gies, typically using a combination of the mass media
communication channels of television, radio and print
media [12-14]. These campaigns were intended to raise
awareness of, improve knowledge about and change atti-
tudes and social norms regarding physical activity, and
ultimately influence behaviour change. They are com-
monly linked to other community-based initiatives,
motivational and environmental programs, as well as
other strategies to enhance message reach and support
behavioural change in order to increase physical activ-
ity and examples include the use of pedometers, crea-
tion pf physical activity facilities and community-based
programs.

Mass media campaigns can deliver specific physical
activity messages to a large proportion of the popula-
tion but do require substantial resources and costs. It is
important therefore to establish whether these interven-
tions offer good value for money. Cost-effectiveness anal-
ysis is a way to examine the costs and health outcomes
of alternative interventions, revealing the trade-offs
involved in choosing one intervention over another [15].
Cost-utility analysis is a form of cost-effectiveness analy-
sis in which health effects are measured as multi-dimen-
sional health outcomes that are reduced to a single index,
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such as quality-adjusted life years (QALYs) or disability
adjusted life years (DALYs). The use of a single index pro-
vides a common metric that allows broader comparison
to be made between treatments for different conditions
and populations [16]. To the best of our knowledge there
is no systematic review of economic evaluations of physi-
cal activity mass media campaigns currently available in
the literature.

This review aims to summarise the evidence on eco-
nomic evaluations and costing studies of physical activ-
ity mass media campaigns. It was commissioned by the
WHO to inform the development of the WHO ACTIVE
toolkits [17] which support countries to implement the
policy recommendations outlined in the GAPPA 2018-
2030 [7], and the updating of the WHO CHOICE model-
ling of cost effective interventions for physical activity [7,
18]. The review questions were:

1) What is the cost-effectiveness of physical activity
mass media campaigns?

2) What are the costs of developing and implementing
physical activity mass media campaigns?

Methods

We followed the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA, Additional
file 1: Appendix 1) and guideline recommendations for
conducting systematic reviews of economic evaluations
for informing evidence-based healthcare decisions [19—
22]. A protocol was prospectively registered and pub-
lished on the Open Science Framework website (https://
bit.ly/3tKSBZ3) [23]. A glossary with definitions of key
health economic terms to help understanding of the arti-
cles is available in Additional file 1: Appendix 2.

Searches

We searched the following specialised databases and
registries from inception to June 2021: Medline (Ovid),
Embase (Ovid), the National Institute for Health
Research Economic Evaluation Database (NHS EED,
via Centre for Reviews and Dissemination (CRD) up
to 2015), Health Technology Assessment (HTA) data-
base (via CRD), Research Papers in Economics (RePEc,
via EconPapers) and EconLit (Ebsco) (Additional file 1:
Appendix 3). We also checked reference lists of other
relevant systematic reviews as well as studies included in
this review.

Eligibility

Type of study

We included full (cost-effectiveness, cost-utility, or cost-
benefit analysis) and partial (cost or cost-consequences
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analysis) economic evaluations of physical activity mass
media campaigns. We used the WHO’s definition of
physical activity (“any bodily movement produced by
skeletal muscles” [7]). Physical activity mass media cam-
paigns were defined as programs that used persuasive
mass media communications to promote physical activity
and persuade people to increase or adopt some form of
physical activity. We considered both trial-based analysis,
where all information used to perform the evaluation is
obtained from intervention evidence from single source
data, and model-based economic evaluations, where
external sources are used to inform inputs for an analy-
sis. We only included peer-reviewed manuscripts and
relevant policy reports from trustworthy organisations
(e.g. endorsed by governments, conducted independently
from the funding body). We excluded systematic reviews
and economic evaluations investigating interventions
conducted in single settings (e.g., a physical activity cam-
paign in a single school or a workplace). We did not apply
any restrictions on publication date, language, or country.

Intervention and population

We included mass media campaigns that used mass
media or public communications to persuade, inform,
direct or motivate a population to think about, initi-
ate or increase any type of physical activity. Examples of
media included TV, radio and newspaper. We excluded
narrow reach media, such as brochures and posters. We
only included studies reporting media campaigns target-
ing a whole population or a population subgroup, which
could be any age group, the general population, or people
with existing conditions. Obesity or non-communicable
disease prevention campaigns were included if physical
activity was a clearly defined sub-component and physi-
cal activity outcomes were reported.

Outcomes

Eligible studies had to report at least one of the follow-
ing outcomes: mass media campaign awareness, ante-
cedents of physical activity (e.g., attitudes, intentions),
and physical activity behaviour change. Incremental
cost effectiveness ratio (ICER) was the main outcome of
this review. ICERs could be expressed as the incremen-
tal cost per change in physical activity, or the incremen-
tal cost per QALY gained, or DALY avoided. Secondary
outcomes included intervention costs. Additional details
on the eligibility criteria are provided in Additional file 1:
Appendix 4.

Study selection and data extraction

Two independent reviewers screened all titles and
abstracts, followed by full text screening. Any disa-
greements were discussed and a third reviewer was
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involved if needed to reach consensus. One reviewer
extracted information into a standardised form and a
second reviewer checked all data. For costing studies
that reported multiple physical activity outcomes, we
only extracted data for one selected outcome following
this hierarchical order: i) physical activity behaviour; ii)
physical activity antecedents, such as knowledge, atti-
tudes, efficacy or intention; iii) mass media campaign
awareness, campaign recognition, or campaign message
understanding.

Methodological quality assessment

Methodological quality assessment was conducted
using the Extended Consensus on Health Economic
Criteria list (CHEC-list) (Additional file 1: Appen-
dix 5) [24, 25]. We created a modified version of the
CHEC-list to assess the quality of the costing stud-
ies (Additional file 1: Appendix 6). The final version
was reviewed and approved by three authors. Two
independent reviewers rated each study, and a third
reviewer was involved in case of disagreements. We
considered the information provided in the included
study as well as that from any other relevant publica-
tion cited in the study, such as an economic evaluation
protocol or a second paper where the main trial results
were reported.

We also identified additional items relevant to assess-
ing the quality of included studies in the context of the
present review questions that were not captured by the
CHEC-list (Additional file 1: Appendix 7). All economic
evaluations were rated using additional context-specific
questions, referred to here as the ‘expanded CHEC-list!

Assessment of the certainty of model-based economic
evaluations for WHO decision-making

We developed a Grading of Recommendations Assess-
ment, Development, and Evaluation (GRADE) style
rating to assess the overall quality of the model-based
analyses (Additional file 1: Appendix 8). The GRADE
style rating was created based on the concepts identified
in the GRADE approach [26] as well as previous recom-
mendations for assessing the certainty of evidence from
modelling studies [27]. The following domains were con-
sidered: A) Quality of model reporting, B) Certainty of
model inputs, C) Credibility of model, D) Certainty of
model outputs, E) Directness of model. Each domain was
rated as “poor’, “fair” or “good” (Additional file 1: Appen-
dix 8, Table 7.A). The overall certainty of each economic
model for WHO decision-making was rated as high,
moderate, low, or very low by considering the ratings for



Pinheiro et al. Int J Behav Nutr Phys Act (2022) 19:107

the individual domains (Additional file 1: Appendix 8,
Table 7.B).

Data synthesis

As the included studies were heterogenous in their inter-
ventions, methods, data and context, pooling of results
was considered inappropriate. Consequently, we present
a narrative synthesis of the findings from included stud-
ies. Summaries of effect size, cost-effectiveness and costs
are reported for each study (where available).

Studies reported costs in different currencies and from
different years. Therefore, we expressed monetary val-
ues in two ways: i) by year and currency as reported by
the authors of the included study, ii) converted to 2020
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US dollars to enable comparison of findings. We initially
inflated the costs to 2020 using the inflation rate for each
country according to inflation rates from the OECD data-
base [28]. Then we transformed the costs in respective
currencies into US dollars using purchasing power parity
(PPP) conversion factors for 2020 [29].

Results
The electronic search yielded 2088 records. An additional
15 studies were identified from hand searching, includ-
ing screening of other systematic reviews in the field and
contact with experts in the field (Fig. 1).

A total of 25 studies, five model-based analyses [30—34]
and 20 costing studies [10, 35-53], were included in this

Records identified through database
searching: (n=2,088)

Embase: 673

Medline: 363

NHS EED: 71

HTA database: 24

RePEc: 59

EconLit: 898

Total after removing duplicates:
(n=1,842)

Excluded by screening of titles and

\ 4

\ 4

Full-text records assessed for eligibility
(n=35)

abstract (n=1,807)

Full-text records excluded: (n=25)
Irrelevant intervention: (n=15)
Irrelevant study design: (n=2)

Eligible records identified (n=10)

v

Duplicate: (n=2)
Irrelevant outcomes (n=5)
Irrelevant publication type
(n=1)

Relevant records retrieved from other

A

v

Eligible records identified (n=25)
Model-based analyses (n=5)
Costing studies (n=20)

sources (n=15)

Fig. 1 Flow chart of selection of studies investigating economic evaluations and costs of physical activity mass media campaigns
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review (Additional file 1: Appendix Table 1). The records
excluded at full-text screening and the reasons for exclu-
sion are presented in Additional file 1: Appendix 9.

Question 1: what is the cost-effectiveness and cost-utility
of physical activity mass media campaigns?

Study characteristics

We found five model-based analyses investigating the
cost-effectiveness of mass media campaigns (Table 1).
The types of models used varied across studies and
included Markov model [31, 34], OECD SHPeP-NCD
(microsimulation 31years) [32] and Multistate lifestate
model [33]. One study did not provide model details [30].
The campaigns varied in terms of type, target popula-
tion, duration and whether they targeted the regional or
national level (Additional file 1: Appendix Table 1). The
target populations of the campaigns were adults (n=3,
age range 25-64years) and both adults and older adults
(n=2, age range 15-79years) (Additional file 1: Appendix
Table 2). These models were all applied to high-income
country populations (United States, Australia, New Zea-
land, Belgium and Italy). The geographical location of
the campaigns is presented in Additional file 1: Appen-
dix Table 3. Four studies applied the model to the whole
country [30, 32-34] whereas one study applied the model
to one city in Belgium (Ghent) [31].

The campaigns investigated varied and included: i) one
mostly comprised of mass media (“Exercise, you only
have to take it regularly not seriously”), ii) two commu-
nity-wide programs supported by mass media cam-
paigns (“10,000 steps Ghent” and “Wheeling Walks”),
iii) a hypothetical mass media campaign following the
principles developed in the campaign “Exercise, you
only have to take it regularly not seriously’; and iv) a
hypothetical mass media campaign promoting the use
of physical activity apps. Only three studies reported
the baseline physical activity level of the population and
only one study reported the impact of the campaign on
physical activity in relation to baseline physical activ-
ity levels. The impact of physical activity was expressed
using different measures, such as Metabolic Equivalent
(MET)-min/week (n=2), moderate-vigorous physical
activity (MVPA) MET-min/week (n=1), walking min/
week (n=1) and percent increase in people considered at
least moderately active (n=1) (Additional file 1: Appen-
dix Table 1).

Additional file 1: Appendix Table 4 presents a descrip-
tion of the approach to model-based analyses used by the
five studies. The methods and assumptions used were
highly heterogeneous, particularly in terms of selection
of physical activity effectiveness measures and assump-
tions regarding the attenuation of physical activity impact
over time. Three studies [30, 31, 34] used the physical
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activity impact estimates from effectiveness studies, one
[32] used the median effectiveness of previous mass
media campaigns reported in 12 papers included in
a literature review [54], and one [33] used the estimate
from a systematic review of interventions that used apps
or pedometers to promote physical activity. Overall, the
future health benefits of physical activity assumed by the
authors were similar, but the reporting of the parameters
used (and their sources) was incomplete for most stud-
ies. Three studies used parameters that were relevant and
appropriate for the population investigated. One study
used parameters that were to some extent relevant to the
population. One study did not report the parameters and
sources, so it is unclear if they were appropriate for the
modelled population.

Cost-effectiveness results

The most common perspective adopted was a health sys-
tem perspective (n=3) [30, 32, 33], with one [34] study
adopting a societal perspective and one [31] a public
payer perspective. The time horizon of the models ranged
from 20years to the lifetime of the population investi-
gated. All studies reported the results as additional cost
per QALY gained (n=4) [30, 31, 33, 34] or DALY avoided
(n=1) [32]. Most studies (n=4) did not report the ques-
tionnaires used to generate QALYs and DALYs and one
study reported using EQ-5D [31] and used Belgian util-
ity data. The results of the model-based cost-effective
analyses studies varied. They ranged from the interven-
tion being more effective and less costly (dominant) in
two models [30, 31] to an incremental cost of $130,740
(US 2020) per QALY gained (Table 1) [33]. The results of
four models [30-32, 34] were considered to show accept-
able cost-effectiveness according to implicit thresholds
for willingness to pay for each country, as provided by
the WHO (Additional file 1: Appendix 10), with Mizdrak
(2020) being the only exception (Table 1). Additional
file 1: Appendix Table 5 provides additional details on
the main economic evaluation findings of the five model-
based analyses. Additional file 1: Appendix Table 6 pro-
vides a description of cost items and valuation sources
used in the model-based analyses.

Methodological quality and certainty of the evidence
Overall, the quality of the model-based analyses, based
on the extended CHEC-list, ranged from 11 to 16 out of
20 (Additional file 1: Appendix Table 7). General limi-
tations in the economic evaluations included: limited
uncertainty analyses, lack of transparency in the report-
ing of modelling methods, and lack of systematic meth-
ods to identify relevant outcomes and to appraise the
quality of the sources of clinical evidence.
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Table 2 presents the included studies authors’
conclusions and detailed reviewers’ comments on
the approach to the model-based analyses. Overall,
studies made overly optimistic assumptions about
the sustainability of campaign effects beyond the
campaign period, selected inappropriate measures
of effectiveness, failed to explore all relevant param-
eters in sensitivity analyses, did not report all param-
eters used in the model as well as their sources. In
addition, they only reported results for the end of
the time horizon investigated instead of present-
ing intermediate measures which would enhance
the interpretability of the findings (Additional file 1:
Appendix Table 8).

Our GRADE style rating revealed that the level of
certainty of the models ranged from very low (n=2) to
low (n=3). This indicatesthat we have very little or lit-
tle confidence that the outputs from the model are reli-
able for decision making (Additional file 1: Appendix
Table 10).

Page 11 0f 18

Question 2: what are the costs of physical activity mass
media campaigns?

All but one of the model-based analyses (2=5) [34] reported
intervention costs. All of the 20 identified costing studies [10,
35-53] reported intervention costs only, without performing an
economic evaluation (Additional file 1: Appendix Table 1).
The campaigns targeted adults (n=38) [10, 37, 39, 41, 42, 44,
49, 50], both adults and older adults (z=5) [35, 43, 45, 48,
51], older adults only (n=1) [36], adolescents (n=1) [38],
children (n=1) [46], and people across the lifespan (n=4)
[40, 47, 52, 53] (Additional file 1: Appendix Table 2).

All costing studies were conducted in high-income
countries except one campaign that was conducted in a
middle-income country (Brazil). The geographical loca-
tion of the campaigns investigated in the costing stud-
ies is summarised in Additional file 1: Appendix 4.
Amongst the costing studies, the campaign approaches
varied and were classified as: mostly mass media (#=9),
community-wide intervention with a mass media cam-
paign (n=6), mostly community-wide intervention with

Table 3 Summary of results of the costing studies investigating physical activity mass media campaigns

Campaign names Countries

costs

# studies reporting total

Cost/week (range in US
2020 where available)

Reported impact on PA
(# studies with a+ve
impact)

Mostly mass media

ACTIVE for LIFE

Find Thirty every day

Make healthy normal
Measure-up

ParticipACTION's 150 Play List
Push Play

Step-up Hawaii

VERB campaign

Australia (h=4), Canada
(n=1),New Zealand (n=1),
United Kingdom (n=1),
United States (n=2)

Community-wide interventions with mass media

10,000 Steps Rockhampton
Agita Séo Paulo

BC Walks

Get up and do something
Make a Move

Walk Missouri

Australia (n=2), Brazil (n-1),
United States (n=3)

6 (2 studies where it was
unclear if there were other
costs that contributed to the
campaign total cost)

3 (1 study where it was
unclear if there were other
costs that contributed to the
total campaign cost)

$14,284 10 $1,951,906
(n=9)

PA behavior: 5/7
PA antecedents: 1/1
Campaign awareness: 0/1

$27,374 10 $56,667 (n=3) PA behavior: 4/6
PA antecedents: n/a

Campaign awareness: n/a

Mostly community-wide interventions with supportive mass media or media promotions

Australia (n=2) United States 3
(n=1)

Activate Omaha

Good for Kids

To be young at heart - Stay
active Stay independent
Mass media promotions for single day events, trails, parks

Australia (h=1), United States 2
(n=1)

Happy trails
Walk to Work Day

$5050 to $307,495 (n=3) PA behavior: 2/2
PA antecedents: n/a

Campaign awareness: 1/1

$14,598-5189,391 (n=2)  PA behavior: 2/2
PA antecedents: n/a

Campaign awareness: n/a

Only campaign category types for which costing studies were included are listed in this table

PA physical activity, n/a information not available in Additional file 1: Appendix Table 1

For costing studies that reported multiple physical activity outcome measures we only extracted data for one outcome following this hierarchical order: i) physical
activity behaviour; ii) physical activity antecedents, such as knowledge, attitudes, efficacy or intention; iii) mass media campaign awareness, campaign recognition, or

campaign message understanding

For additional information on intervention costs please see Table 4 and Additional file 1: Appendix Table 10
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supportive mass media or media promotions (n=3), and
mass media promotions for single-day events, trails or
parks (n=2) (Table 3). The quality of the costing stud-
ies ranged from 3 to 9 out of 15 (median=6, Additional
file 1: Appendix Table 9).

Overall, intervention costs were poorly reported across
the 25 included studies, with only Eight (32%) [10, 30,
33, 37-39, 43, 45] reporting the total costs as well as the
costs of the items contributing to the total costs (Table 4).
Eight studies (32%) [32, 36, 41, 44, 46, 47, 49, 53] reported
total costs only, without giving details of how the costs
were derived. Three studies (12%) [40, 48, 51] reported
some costs, but it is unclear if all costs involved in devel-
oping and implementing the intervention were consid-
ered. Additional file 1: Appendix Table 10 provides a
detailed description of total cost, cost per item, cost in
the reported currency and year, as well as costs trans-
formed to 2020 US dollars, and cost per week for each of
the campaigns.

As limited information on costs was available for the
only campaign conducted in a middle-income country
(Agita Sao Paulo), we have reported additional informa-
tion about this program, from grey literature, in Addi-
tional file 1: Appendix 12.

Discussion

There are few economic evaluations of physical activity
mass media campaigns available in the literature; all are
model-based analyses, and none were conducted in a low,
low-middle or middle-income country. The ICER esti-
mates ranged from two interventions being found to be
more effective and less costly (dominant) [30, 31], to the
highest base case ICER of US$130,740 per QALY gained
(US dollars price year 2020) [33]. The level of certainty of
the models ranged from very low to low, indicating that
we have very little or little confidence that the outputs
from the model are reliable for decision making. There-
fore, it is unclear to what extent physical activity mass
media campaigns offer good value for money.

Overall, it is difficult to estimate the impact of the
campaigns on physical activity as studies used different
definitions and measures of physical activity, methods
of collecting data, and statistical methods. Assessing the
effectiveness and long-term benefits of complex pop-
ulation-level public health interventions, such as mass
media campaigns, has intrinsic challenges as these inter-
ventions cannot be easily evaluated in randomised con-
trolled trials. Additionally, the effectiveness estimates are
potentially subject to confounding by other co-occurring
community-level interventions. Most of the model-based
analyses (n=4) did not critically appraise the clinical evi-
dence relied on for the modelling. These factors and oth-
ers that may impact on the effectiveness estimates need

Page 12 0of 18

to be considered when interpreting the results of the eco-
nomic evaluations.

The studies included in this review reported on sev-
eral types of campaigns. No pattern emerged by cam-
paign type, so conclusions cannot be made regarding
whether certain types of campaigns are typically more
cost-effective than others. The wide range of campaign
types, including community-wide interventions and
mass media to support the use of a physical activity app,
as well as the variety of additional components added to
diverse mass media campaigns have made the interpreta-
tion of results difficult. It is expected that a mass media
campaign conducted within a comprehensive physical
activity strategy will be more likely to influence physical
activity behaviour in large populations [55]. Unfortu-
nately, it was not possible to explore whether this type of
campaign was more cost effective given the small num-
ber of economic evaluations included in this review.

All the model-based analyses extrapolated short-term
effectiveness results over the long-term to DALYs and
QALYS by making assumptions about key parameters,
such as attenuation of physical activity impact over time
and impact on other health conditions. This introduced
further uncertainty into the results reported. Although
such assumptions are important for building a model to
investigate the long-term impact of interventions, these
assumptions were not clearly reported or fully explored
in sensitivity analyses. For instance, typically the effec-
tiveness of these campaigns was measured immediately
at the end of the campaign, with all the models assum-
ing that the full campaign effect would last for at least 1
year, and any loss in effect was only applied from the sec-
ond year. It is unclear how sustainable behaviour changes
generated by physical activity mass media campaigns are.
There is a scarcity of studies reporting physical activ-
ity behaviour post-campaign duration, and these studies
suggest no change from baseline [10, 56—58] or a decline
since the post-campaign measure [10, 48, 59]. Therefore
the assumption that the effects of the campaign will per-
sist for any period of time beyond the campaign is not
supported by the literature.

The results of the current review are aligned with pre-
vious reviews of economic evaluations of physical activity
interventions, which commonly find scattered evidence
[60, 61]. Previous reviews have also highlighted the lack
of economic evaluations of physical activity interven-
tions and challenges in interpreting and comparing their
results due to the heterogenous methods used, poor
reporting and low methodological quality [60, 62, 63].
A previous review conducted by our group investigating
the cost-utility of physical activity interventions for older
people found that the interventions ranged from cost-
saving to $88,000/QALY (US dollar 2018), but all of the
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interventions investigated structured exercise programs
[61], which precludes direct comparison with the results
of the current review.

Overall, intervention costs of the mass media cam-
paigns were poorly reported. There is no information on
intervention costs for any low and low-middle income
countries and only one study reported partial interven-
tion costs for one middle-income country (Agita Sao
Paulo”). We were able to retrieve additional information
on the costs of the campaign by contacting the authors
and performing a grey literature search. This information
should be interpreted with caution as we were unable
to find peer-reviewed publications reporting the data
and limited information was provided, hindering our
appraisal of the quality and usability of the data.

It is unclear whether there is an investment thresh-
old for physical activity mass media campaigns, but it is
believed that at least similar levels of investment to those
used to fund tobacco control campaigns [64] would be
required given the enduring and high prevalence levels of
inactivity and the lack of policy levers that are currently
available for tobacco. The Centers for Disease Control
(CDC) have established investment standards for mass
media campaigns for tobacco control [65] and indicated
a per capita investment threshold of $1.24 in 2014 US
dollar ($1.36 in 2020 US dollar). This threshold is higher
than the cost per capita reported in the studies included
in this review, which ranged from $0.02 to 0.75 US 2020
dollar. These findings highlight that it is likely that more
funding would be needed for physical activity mass
media campaigns to generate adequate results.

The overview of the intervention costs presented in this
report should be interpreted in the context of the type of
campaign, duration and reach. Policymakers and govern-
ments who are considering implementation of a physical
activity mass media campaign can use this information to
inform their budget and campaign planning. The inter-
vention cost information can also be used as an input for
future model-based analyses.

Limitations

Although we used a comprehensive search strategy, it is
possible that we may have missed economic evaluations
of campaigns that were not published in peer-reviewed
journals. We did not apply any language restrictions, but
we only used keywords in English to search the data-
bases. Therefore, we may have missed studies investigat-
ing mass media campaigns in lower- and middle-income
countries if they were published in other languages and
not indexed in the searched databases. Additionally, the
GRADE-style rating was developed and modified for the
current review by the authors but its use has yet to be
evaluated.
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Recommendations for future research

Future modelled economic evaluations should consider
selecting appropriate measures of campaign effective-
ness, preferably from a systematic review, and mak-
ing realistic assumptions about attenuation of physical
activity effects that are supported by the available evi-
dence. Additionally, future studies should also con-
sider testing all the assumptions in sensitivity analyses,
reporting the unit costs and the total cost of the cam-
paigns, clearly reporting the parameters used as well as
their sources. In addition to results for the end of the
time horizon, authors should also report intermediate
results to enhance the interpretability of the models,
and these may include: cost-effectiveness considering
only trial data, results after utility-weights are applied
and results for when time horizon is extended.

Future primary studies investigating physical activ-
ity mass media campaigns should consider includ-
ing a trial-based economic evaluation, particularly
those conducted in low-and-middle-income countries.
Future costing studies should include and present a
detailed breakdown of the elements of an intervention,
and these could be grouped into set-up, recurrent, and
capital costs. More specifically, authors should report
unit costs and all costs involved in the development
(set-up) and implementation of physical activity mass
media campaigns, such as materials (capital), media
(e.g., TV, radio, Billboards), staff (recurrent) and in-
kind contributions.

It is strongly recommended that future primary stud-
ies and reviews follow standard economic evaluation
best-practice recommendations and reporting guide-
lines, such as the Consolidated Health Economic Evalu-
ation Reporting Standards (CHEERS) statement. Future
reviews could focus on social media campaigns as the
cost-effectiveness of these may differ to traditional media
campaigns.

Conclusion

This review only found five economic evaluations of
physical activity mass media campaigns and 20 costing
studies reporting the costs of developing and implement-
ing the intervention. All studies were conducted in high-
income countries, with exception of one costing study
that was conducted in a middle-income country. Over-
all, it is difficult to interpret the results of the economic
evaluations given their high heterogeneity in terms of
campaigns characteristics, methods and assumptions,
ambiguous reporting and lack of sensitivity analyses
exploring uncertainty. The level of certainty of the mod-
els were low and therefore it is unclear to what extent
physical activity mass media campaign offer good value
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for money. The information regarding intervention costs
should be interpreted considering the type, duration and
reach of the campaign. This information can be used for
planning future physical activity mass media campaigns
or future models investigating the value for money of
such campaigns.
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