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ABSTRACT

ARTICLE HISTORY

Public support for many policies that tackle obesity by changing
environments is low. This may reﬂect commonly held causal beliefs
about obesity, namely that it is due to failures of self-control rather
than environmental inﬂuences. Several studies have sought to increase
public support by changing these and similar causal beliefs, with mixed
results. The current review is the ﬁrst systematic synthesis of these
studies. Searches of PsycInfo, Medline, Web of Science, Scopus, and
Open Grey yielded 20 eligible studies (N = 8977) from 11,776 abstracts.
Eligible studies were controlled experiments with an intervention group
that communicated information about the environment’s role in
obesity, and a measure of support for environment-based obesity
policies. The protocol was prospectively registered on PROSPERO. Metaanalyses showed no evidence that communicating information about
the environment’s inﬂuence on obesity changed policy support or the
belief that the environment inﬂuences obesity. A likely explanation for
this null eﬀect is the ineﬀectiveness of interventions that were designed
to change the belief that the environment inﬂuences obesity. The
possibility remains, however, that the association observed between
beliefs about the causes of obesity and attitudes towards obesity
policies is correlational and not causal.
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Introduction
Scientiﬁc and policy communities now widely acknowledge that environmental factors are the driving
force behind the high and rising rates of obesity worldwide (Brandkvist et al., 2019; Davies, 2019; Swinburn et al., 2011; Tyrrell et al., 2017). Reducing the health and economic burden of obesity would be
helped by large scale changes to our physical and ﬁscal environments that enable healthier food consumption and increased physical activity (Hollands et al., 2019; Marteau et al., 2012). Changes such as
reducing the purchasing of unhealthy foods by use of taxes, restrictions on advertising, restrictions on
size, and restrictions on availability would make progress towards creating healthier food environments (Hollands et al., 2015; Hollands et al., 2019; Niebylski et al., 2015; Pechey et al., 2019;
Veerman et al., 2009). Despite the growing evidence for the eﬀectiveness of these interventions
there has been mixed success globally in the implementation of these and similar interventions.
This Policy Inertia has been attributed to three sets of factors: inadequate political leadership and
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governance; strong opposition to policies by powerful commercial interests; and lack of public
demand or support for eﬀective policies (Swinburn et al., 2019). The focus of the current review is
on public support for these policies (Cullerton et al., 2016, 2018; Jones et al., 2016).
Public support tends to be higher for policies that are least eﬀective (Diepeveen et al., 2013). This
includes information-based strategies that have little or no eﬀect at creating meaningful behaviour
change over sustained periods of time (Van Sluijs et al., 2007; Wakeﬁeld et al., 2010). In contrast, taxes
on unhealthy food and drink reduce consumption of the target product at scale (Niebylski et al.,
2015; The Task Force on Fiscal Policy for Health, 2019) yet support for these approaches is typically
lower than 50% (Eykelenboom et al., 2019).
Attribution Theory provides a framework for understanding varied support for diﬀerent obesity
policies (Heider, 1958). This theory addresses how people answer such questions as why are
people poor, why people commit crimes, and why people are aﬀected by obesity. People’s
answers to these questions reﬂect their beliefs about the causes of these phenomena, which reliably
predict their attitudes towards those groups, and towards policies that target aim to help those
groups. For example, those who attribute obesity to the environment, tend to have the highest
support for policies to reduce obesity (Hilbert et al., 2007; Petrescu et al., 2016; Reynolds et al.,
2018). This is problematic as across numerous countries, people are more likely to attribute
obesity to failures of self-control than to environmental forces (Mazzocchi et al., 2015; Reynolds
et al., 2018).
Public health advocates have attempted to galvanise support for obesity policies by including
messages that highlight the inﬂuence of food environments on excessive food intake that in turn
inﬂuences obesity (Elliott-Green et al., 2016). While correlational evidence supports this approach,
the experimental evidence provides mixed support. Several studies appear to suggest that communicating evidence of the environment’s inﬂuence on obesity has no eﬀect on support for
obesity policies (McGlynn & McGlone, 2018; Reynolds, Vasiljevic, et al., 2020; Young et al.,
2016). Other studies report some statistically signiﬁcant eﬀects (Ortiz et al., 2016; Pearl & Lebowitz, 2014), but sometimes just in one subgroup (Garbarino et al., 2018). While these studies diﬀer
somewhat in the messages that they communicated to participants, this seems unlikely to
account for these mixed eﬀects given that ﬁrst, there is a large amount of overlap in
message content and second, there are conﬂicting results between studies using the same messages (Ortiz et al., 2016; Pearl & Lebowitz, 2014; Reynolds, Vasiljevic, et al., 2020). This warrants a
systematic synthesis of the extant literature.
The messages evaluated in these studies rest on the assumption that the causal messages they
contain – that environmental cues lead to excessive food consumption and thereby inﬂuences
obesity – will change causal beliefs about obesity; which only one study has achieved (Ortiz et al.,
2016). Changing beliefs about the other inﬂuences on obesity – such as attempting to weaken
the belief that a lack willpower inﬂuences obesity – may be irrelevant. This is due to correlational
analyses which show that attributing obesity to willpower, or even to genetics, has negligible or
small positive associations with support for policies that aim to reduce obesity (Beeken & Wardle,
2013; Petrescu et al., 2016; Reynolds et al., 2018; Reynolds, Vasiljevic, et al., 2020). The hypothesis
implicit in many of these studies is that any meaningful increase in support follows strengthening
the belief that environmental cues inﬂuence obesity regardless of changes in beliefs about the
role of willpower or genetics.
The primary aim of the current review is to investigate whether communicating information
about environmental factors that inﬂuence obesity changes support for polices that aim to
reduce obesity. Secondary aims are whether these messages also change beliefs about the
role of the environment, genetics, and willpower in obesity. Beliefs about the role of genetics
and willpower in obesity were examined to determine if the messages had any unintended
eﬀects. See Figure 1 for a conceptual model of the relationships between the constructs
described here. To our knowledge, this is the ﬁrst systematic review and meta-analysis addressing
these questions.
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Figure 1. A conceptual model of the hypothesised relationships between the key constructs.

Method
This systematic review is reported in line with PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines (Moher et al., 2009). The review protocol was prospectively
registered in the PROSPERO database (CRD: CRD42018099764). Data and code are available on the
Open Science Framework (https://doi.org/10.17605/OSF.IO/ET49N).

Eligibility criteria
Studies. Eligible studies were randomised experiments in which at least one group received information about the role of the obesogenic environment and at least one group was an eligible
control or comparator.
Interventions. Eligible interventions were those that provided information or evidence that the
obesogenic environment (e.g., the cost of foods, availability of unhealthy foods, lack of space for
physical activity) is at least partly responsible for obesity. This included evidence presented in the
form of results arising from research studies or statements from experts or recognised bodies
(e.g., WHO). Also eligible were narratives describing an individual having diﬃculty losing weight
due to the obesogenic environment in which they lived. Eligible interventions could be presented
in any medium including text, infographic, audio, or video. An extract of an intervention from
(Ortiz et al., 2016) is provided below which highlights inﬂuences of advertising and food placement:
Lately there has been a lot of talk about the factors that inﬂuence food choices in America. For example, food
advertising can lead to the selection of unhealthy food and beverages. Certain food additives, such as extra salt,
sugar, and caﬀeine, can also increase the desire for unhealthy food. And the placement of snack food and sugary
beverages at checkout counters, especially in nongrocery retail stores, can often result in unintended food purchases and overeating. Consumers should be able to make their own dietary choices. But they also need to be
free from the inﬂuence of heavy advertising, exposures to habit forming food ingredients, and invasive food
product placement.

Control groups. Eligible control groups were those that received either no message or a message
unrelated to the causes of obesity. For example, in one study (Niederdeppe et al., 2014) participants
in the control group were provided with a text statement about a woman’s quest to discover a lost
species of bird.
Comparator groups. Eligible comparator groups were those that received a message about the
causes of obesity unrelated to food environments. This included messages describing the role of willpower or genetics in obesity.
Participants. There were no restrictions on participants.
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Primary outcome. The primary outcome was the acceptability of a policy, deﬁned as the level of
support or attitude toward the implementation of that policy, using rating scales that allow a binary
assessment (e.g., support or oppose) or a gradation of support or opposition such as seven point
response scales. Ineligible measures of support were those that measured support for societal
action in general and not linked to a speciﬁc action or policy (e.g., van der Linden et al., 2015).
Also ineligible were indirect measures of support such as willingness to pay for a policy rather
than actual support (e.g., Oliver & Lee, 2005).
Secondary outcomes. Secondary outcomes included beliefs about the causes of obesity including:
(a) the belief that the obesogenic environment/society/food industry is responsible for obesity; (b)
the belief that willpower/self-control/personal responsibility is responsible for obesity; and (c) the
belief that genetics/biology/heredity is responsible for obesity.
Policies. Eligible policies were those that aimed to tackle obesity by changing cues in the physical environment (e.g., changing the availability of healthier food outlets, restricting marketing of
unhealthy foods, changing the availability of larger portion sizes, or providing facilities for
outdoor physical activity) or the economic environment (e.g., taxes on unhealthier foods, subsidies on healthier foods). Ineligible policies included those that were unrelated to obesity, or
were not aimed at changing the environment to tackle obesity, such as those that aimed to
reduce prejudice, oﬀer legal protections, or punish people with obesity such as by increasing
insurance premiums.

Literature search
The search strategy was developed with the assistance of an information scientist. Four electronic
databases of published studies were searched: PsycInfo, Medline, Web of Science, and Scopus,
and one grey literature database: Open Grey. There were no restrictions made on publication
date. The search terms were as follows:
(acceptab* OR support* OR attitude* OR oppose* OR opinion* OR favour*) AND (policy OR policies OR intervention* OR treatment* OR prevent* OR propos*) AND (attribution OR caus* OR “fundamental attribution error” OR
“correspondence bias” OR environment* OR context OR situation) AND (obesity OR obese OR overweight OR
weight) AND (experiment* OR “random allocation” OR “randomly allocated” OR “randomly assigned” OR “allocated randomly” OR “assigned randomly” OR "randomised controlled trial" OR RCT)

Database searches were completed up to September 2018. Title-abstract records were divided
between two researchers and screened by one researcher only, with the advice to be lenient
towards inclusion if unsure (Higgins & Green, 2008). Full texts of potentially eligible articles were
screened by two researchers working independently. Any discrepancies were resolved by discussion
or with a third researcher arbitrating as appropriate. Database searches were supplemented with
forward and backward citation tracking (using Google Scholar) of eligible articles and contacting
authors of eligible papers to request any further relevant studies or unpublished data.

Data extraction
Information extracted. All information was extracted in duplicate with discrepancies resolved by discussion or with a third researcher arbitrating as appropriate.
Coding. A coding scheme was developed prior to data extraction. Five features of the interventions were coded: other information included in the interventions (information about the nature/
magnitude/consequences of obesity; information about the eﬀectiveness of the policies to tackle
obesity; further information as described by the primary study’s authors), length of the intervention,
readability of the intervention (as assessed by the Gunning Fog index), source of the information
(experts, studies/research, member of the public, organisation), and medium (text, image, audio,
video).
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Missing data. There were 11 primary studies that did not report means, standard deviations, or
sample sizes per group, which were the primary data that we used to conduct meta-analyses.
Requests for data were sent to the corresponding authors from these 11 studies. Data were received
for six of these studies. Most eﬀect sizes were calculated from reported means, standard deviations,
and sample size information. When these data were not available eﬀect sizes were calculated from F
statistics and sample sizes or odds ratios and sample size, using formulas available in Borenstein et al.
(2011) or Wilson (n.d.). For the primary meta-analysis on policy support, there were 3/15 eligible
studies for which we were unable to estimate eﬀect sizes.

Risk of bias
The Quality Assessment Tool for Quantitative Studies (Eﬀective Public Health Practice Project, 1998)
was used to assess the quality of each study based on: selection bias, study design, confounders, blinding, data collection methods, and withdrawals and dropouts. An overall quality score was derived from
these categories: weak, moderate, or strong. The initial agreement between the two primary reviewers
was moderate (linear weighted κ = .57) however all discrepancies were resolved by discussion or with a
third researcher arbitrating as appropriate. Sensitivity analyses were conducted to determine if the
main results were unchanged after only including studies that were not at high risk of bias. Funnel
plots and Egger’s regression were used to assess small study bias (e.g., publication bias).

Synthesis of results
Quantitative synthesis (meta-analysis) was used to calculate summary eﬀect sizes using R v3.6.1. The
primary meta-analyses examined the eﬀect of communicating interventions compared to control
groups. Two strategies were used to ensure independence of observations in each meta-analysis:
i. in studies that included multiple eligible outcome measures, the combined means and variances
were calculated based on guidance reported in Borenstein et al. (2011), taking the conservative
approach of assuming correlations between variables were 1.0; and, ii. when multiple interventions
were eligible, the least confounded intervention message was selected. For example, an intervention
containing (1) information on the environment’s inﬂuence on obesity would be chosen over an intervention containing (1) this same information, and (2) information on the role of willpower in the
development of obesity. Multiple eligible intervention groups were combined into a single group
if no one intervention could be selected using this approach, as recommended in the Cochrane
Handbook (Higgins & Green, 2008).
The secondary meta-analyses examined the eﬀect of interventions communicating the environment’s inﬂuence on obesity against comparators, i.e., those that communicated information that
obesity is caused by non-environmental factors such as genetics or willpower. All meta-analyses
reported used random eﬀects models and the eﬀect sizes are reported in Hedge’s g.
An exploratory meta-regression was also conducted which aimed to examine whether greater
changes in the belief that the environment causes obesity were associated with greater changes
in public support for obesity policies.

Results
Study selection
Figure 2 displays the ﬂow of studies through the systematic review process. 9979 study records were
screened based on their titles and abstracts. Full-text screening of 52 articles that were judged to be
potentially eligible resulted in 20 eligible studies from 17 articles (N = 8977 participants). Of these, 12
studies (N = 7353) were analysed in the primary analysis testing the impact of the interventions vs.
control groups on support for obesity policies.
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Figure 2. PRISMA ﬂow chart displaying study ﬂow.

Study characteristics
There were 20 eligible studies in current review. The majority were conducted in the USA (85%), with
the others in the UK (10%), and South Korea (5%). The majority used adults sampled from the general
population (80%), with others recruiting university students (5%), parents of elementary school children (5%), state legislators (5%), or adults with obesity or an unhealthy BMI (5%). The interventions
were mostly communicated via text (55%), followed by text + image(s) (35%), text + infographics (%),
and text + audio (5%). Most of the included studies had one control group (60%), some had no
control group but one or more comparator groups (25%), and some included both a control
group and one or more comparator groups (15%). There were a wide range of eligible policies to
tackle obesity and all studies assessed support for multiple policies (range: 3–12 policies). Items
measuring support for policies were typically combined into one or more outcome measures.
Examples of policies include: prohibit advertising of unhealthy foods high in fat and sugar in
schools; warning labels on foods with high sugar, eliminate fast-food from schools; have zoning
laws requiring that all new residential and commercial developments include sidewalks and other
safe paths to encourage physical activity; tax on sugar-sweetened beverages; limit on the size of
sugar-sweetened beverages sold in restaurants; calorie labels on restaurant menus; a policy to
increase the availability of healthy foods in worksites, schools, and hospitals; and provide grants
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to independent grocery stores to sell healthy products in locations where supermarkets are not available. Further details can be found in the summary of studies table (see Table S1).
The studies were funded by the Robert Wood Johnson Foundation (35%), departments within
individual universities (15%), and the National Institute for Health Research (15%). The authors of
one study declared that the study was not funded. The remaining (30%) studies did not report
the source of their funding.

Risk of bias within studies
The modal quality score was low quality, with nine out of 20 studies being thus scored. Five were
rated moderate quality and six were deemed high quality. The most common reason for lower
scores was studies recruiting non-representative samples.

Risk of bias across studies
There was no evidence of small study bias across the studies. Examination of the funnel plots and
Egger’s regressions suggested no asymmetry for the policy support outcome, z = 1.50, p = .132
(see Figure 3), for the causal beliefs: environment outcome, z = 1.48, p = .138 (see Figure 4), for
the causal beliefs: genetics outcome, z = 1.19, p = .235 (see Figure S2), or for the causal beliefs: willpower outcome, z = 0.12, p = .907 (see Figure S4).

Main results
Policy support
Communicating information that the environment inﬂuences obesity had no meaningful eﬀect on
support for obesity policies when compared to a control group, g = .05, 95% CI [−.01, .10], p
= .105, k = 12 (see Figure 5). There was some evidence that low heterogeneity was present, Q(11)
= 21.52, p = .028, I2 = 17%, τ 2 = .002, τ = .04, suggesting that the results vary more than would be
expected by chance alone. Removing an outlier (Pearl & Lebowitz, 2014) from this analysis did
not substantively change the results, g = .04, 95% CI [-.02, .09], p = .171, k = 11, but reduced some
of the heterogeneity between studies, Q(10) = 10.62, p = .388, I2 = 10%, τ 2 = .001, τ = .03.

Figure 3. Funnel plot: Information about the environment’s role in obesity vs. no message control group on support for obesityrelated policies.
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Figure 4. Funnel plot: Information about the environment’s role in obesity vs. a no message control group on beliefs about the
environment’s inﬂuence on obesity.

Excluding studies that were rated as low quality also had no substantive eﬀect on the results, g
= .04, 95% CI [-.02, .11], p = .192, k = 7. This suggests that the main results are robust to variations in
study quality.

Causal beliefs: environment
Communicating information that the environment inﬂuences obesity had no meaningful eﬀect on
the belief that the environment inﬂuences obesity when compared to a control group, g = .03,
95% CI [−.07, .13], p = .524, k = 10 (see Figure 6). There was signiﬁcant and substantial heterogeneity,
Q(9) = 25.67, p = .002, I2 = 70%, τ 2 = .02, τ = .13. This suggests that the results vary more than would
be expected by chance alone.
Excluding studies that were rated as low quality did not substantively change the results, g = −.01,
95% CI [−.10, .08], p = .853, k = 7. This suggests that the main results are robust to variations in study
quality.

Further analyses
The secondary analyses investigating the eﬀect of the interventions on beliefs about the role of genetics and willpower in obesity are reported in the supplement.

Figure 5. Forest plot of comparison: Information about the environment’s role in obesity vs. no message control group on
support for obesity-related policies.
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Figure 6. Forest plot of comparison: Information about the environment’s role in obesity vs. a no message control group on
beliefs about the environment’s inﬂuence on obesity.

Further meta-analyses were run that compared interventions communicating the inﬂuence of
environments on obesity against comparator messages for each of the four outcome measures.
These are also reported in the supplement. The inclusion of information about a range of
causes of obesity in the comparator messages makes any inferences about the impact of the
interventions unreliable and there were too few studies to run subgroup analyses to explore
this further.

Exploratory analyses
An exploratory meta-regression was conducted to assess whether changes in the belief that the
environment inﬂuences obesity engenders changes in support for obesity policies. In this regression
model, y = Hedge’s g (outcome: policy support; comparison: intervention vs. control) and x = Hedge’s
g (outcome: belief that the environmental inﬂuence obesity; comparison: intervention vs. control).
The results suggested a positive, but statistically non-signiﬁcant relationship between changes in
belief that the environment causes obesity and changes in support for obesity policies, B = .29, 95%
CI [−.17, .75], p = .181.

Discussion
The results of this systematic review provide no evidence that communicating information about the
role of the environment on obesity leads to changes either in support for obesity policies to change
the environment or beliefs about the inﬂuence of the environment on obesity. As this latter belief did
not change following exposure to the intervention messages, it remains possible that changing this
belief would change public support. An exploratory meta-regression analysis suggested a positive
albeit non-signiﬁcant relationship between belief change and policy support change. Therefore,
there is no evidence that the messages which were more persuasive at changing causal beliefs
were more successful at changing attitudes. The possibility remains that the association observed
between beliefs about the causes of obesity and attitudes towards obesity policies is correlational
and not causal.
Two of the 20 included studies provided evidence that the intervention message increased
support for obesity policies as a main eﬀect – i.e., across the whole study sample (Ortiz et al.,
2016; Pearl & Lebowitz, 2014). Although the interventions mostly diﬀered across studies, there are
two principle reasons why intervention content is unlikely to fully account for these discrepant
results. First, interventions sourced from these two studies were used in a third study that did not
replicate the results (Reynolds, Vasiljevic, et al., 2020). Second, the intervention messages across
all studies contained largely overlapping information. It is possible that diﬀerent intervention
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content does vary the eﬀectiveness of the message to some extent but, due to the large variation in
eﬀect sizes, it is unlikely to fully account for the discrepant results. Although it is not clear why these
discrepant results occurred, a further study ruled out the possibility that this was due to two characteristics of participants across studies: country of residence and BMI (Reynolds, Vasiljevic, et al., 2020).
Secondary meta-analyses showed that the interventions did not change beliefs about the roles of
the environment and genetics in obesity, but they did strengthen the belief that willpower inﬂuences obesity. This eﬀect is at odds with the content of the messages which did not aim to target
this speciﬁc belief. This may be a back-ﬁre eﬀect in which participants react to information with
which they disagree by strengthening their initial causal beliefs to the neglect of new evidence
(e.g., Nyhan & Reiﬂer, 2010). As no studies in the current review measured causal beliefs before
and after intervention messages, it is not possible to test this hypothesis, i.e., that pre-existing
causal beliefs about obesity moderate the eﬀect of messages about these causes. Despite the
current review ﬁnding no evidence that the target belief – that the environment inﬂuences
obesity – was changed by messages designed to change it, the increase in the belief that willpower
causes obesity was not accompanied by a statistically signiﬁcant decrease (or increase) in policy
support. Numerous correlational analyses also show that attributing obesity to failures of willpower
has at best negligible associations with policy support and not negative associations (Beeken &
Wardle, 2013; Petrescu et al., 2016; Reynolds et al., 2018; Reynolds, Vasiljevic, et al., 2020). It may
then not matter if causal beliefs about willpower are changed provided the belief that the environment causes obesity is strengthened.
Even if the proximal causal belief is changed, the causal chain that leads from changes in beliefs to
support for policy is unclear. Some of the studies included in this review shed some light on possibilities. For example, if people believe that certain aspects of the environment cause obesity, then
they may ascribe responsibility to change these aspects of the environment to certain groups
such as governments or business (Jeong et al., 2018; Niederdeppe et al., 2011). A further route
through which causal beliefs may aﬀect attitudes is the aﬀective component of attitudes. For
example, if a person is perceived to have obesity due to environmental causes then others may
feel greater empathy for their situation, which may lead to greater desire for government to help
such individuals (Niederdeppe et al., 2015). The attribution-value model of prejudice also predicts
that attributions alone are not suﬃcient in predicting attitudes, but that they depend on cultural
values (Crandall et al., 2001). This was shown in samples from six countries, in which attributing
obesity to personal responsibility and having a negative cultural value toward obesity improved predictions of prejudice above the individual eﬀects of these two variables. Testing these diﬀerent
hypothetical causal chains is diﬃcult without successfully changing the belief that the environment
causes obesity, and the current meta-analysis found no evidence that many diﬀerent messages were
suﬃciently persuasive to accomplish this.

Limitations and future directions
This systematic review with meta-analysis provides the ﬁrst synthesis of evidence for the role of
causal beliefs about obesity and attitudes toward obesity policies. The results are also robust
given the use of Cochrane methods for the review.
Several limitations should, however, be noted. Although there was no evidence of a small study
bias for the primary analysis, there was one obvious outlier visible from observing the funnel plot
and the forest plot (Pearl & Lebowitz, 2014). After the analysis was re-run without this study, the
ﬁndings were unchanged. There was evidence of heterogeneity in the secondary meta-analysis
that examined the eﬀect of the interventions on beliefs about the environment’s inﬂuence on
obesity. This suggests that the results vary more than would be expected by chance and indicates
the presence of eﬀect moderators, however it is not clear what these may be. One possible explanation is that diﬀerent studies measured beliefs about diﬀerent aspects of the environment, including: food advertising, the food industry, lack of safe and aﬀordable places to exercise, the high
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availability of unhealthy foods, the high cost of healthy food, and the low cost of unhealthy food.
Despite the high heterogeneity for this secondary outcome, the heterogeneity was low for the
primary outcome, suggesting that there is consistently no eﬀect of communicating information
about the environment’s inﬂuence on obesity on policy support.
There were 15 eligible studies for the primary analysis however we were only able to estimate eﬀect sizes for 12 of these due to incomplete reporting of statistics. The description of
the results in one these studies with incomplete data reports mixed results (Zhou & Niederdeppe, 2017), and the two remaining studies support the conclusions reached in the current
meta-analysis: that there is no eﬀect of these messages on policy support (Barry et al., 2013;
Husmann, 2015).
The quality assessment process suggested that although the mode quality score was low (45%),
the majority of studies were either of moderate or high quality (55%). The main reason for lower
quality scores was the recruitment of non-representative samples and failure to report primary outcomes that had received validity testing which should be addressed in future research. This potentially could suggest that the results may not generalise to wider populations and that the outcome
may not be measuring what the authors intended. Against this, the results were robust to variations
in quality as sensitivity analyses showed similar results to the original results after excluding low
quality studies. While this suggests that the results are robust, there are further concerns about
the generalisability of the results. The majority of studies (19/20) took place in either the USA or
the UK. Further research needs to test these hypotheses amongst non-WEIRD samples, i.e., those
who are not just from Western, Educated, Industrialised, Rich, and Democratic countries (Henrich
et al., 2010).
This review identiﬁed the failure of intervention messages to change target causal beliefs.
Some of these messages did include established persuasive techniques such as the use of
images to highlight the key message (Miniard et al., 1991), citing an authority as the origin of
any evidence (Petty & Cacioppo, 1986; Pornpitakpan, 2004), and combining both evidence and
individual narratives. These and techniques from other ﬁelds could be used to improve the eﬀectiveness of intervention messages. For example, reporting that there is a scientiﬁc consensus on
the causes of obesity (van der Linden et al., 2015), repeating the key message multiple times
(Cacioppo & Petty, 1979), or using video as a medium to communicate the message (Goldberg
et al., 2019; Luecking et al., 2017). While these techniques oﬀer promise, there is evidence that
support for policies is diﬃcult to change via altering characteristics of messages (Reynolds
et al., 2019; Reynolds, Stautz, et al., 2020).

Conclusions
The current systematic review with meta-analysis found no evidence that communicating information on the role of the environment in obesity can increase support for obesity policies or
change beliefs about the inﬂuence of the environment on obesity. This is likely due to the insuﬃciently persuasive messages that were used in the primary studies and it remains possible that if
new approaches change the belief that the environment causes obesity, then support for obesity
policies may increase. However, based on the presently available evidence, it cannot be concluded
that causal beliefs are important in shaping or forming attitudes – at least within the context of
obesity policies – and therefore targeting causal beliefs does not currently represent a viable strategy
for increasing public support.

Acknowledgements
We are grateful to Daina Kosīte, Aldabra Stoddart, Minna Ventsel, and Natasha Clarke for help with the coding, to Isla
Kuhn for help developing the search strategy, and to Richard Crisp and Natasha Clarke for providing critical comments
on an earlier version of this manuscript.

12

J. P. REYNOLDS ET AL.

Disclosure statement
No potential conﬂict of interest was reported by the author(s).

Funding
This report is independent research commissioned and funded by the National Institute for Health Research Policy
Research Programme (Policy Research Unit in Behaviour and Health [grant number PR-UN-0409-10109]). The views
expressed in this publication are those of the authors and not necessarily those of the NHS, the National Institute
for Health Research, the Department of Health and Social Care or its arm’s length bodies, and other Government
Departments.

ORCID
James P. Reynolds
http://orcid.org/0000-0003-1536-1557
Milica Vasiljevic
http://orcid.org/0000-0001-7454-7744
Mark Pilling
http://orcid.org/0000-0002-7446-6597
Theresa M. Marteau
http://orcid.org/0000-0003-3025-1129

References
Barry, C. L., Brescoll, V. L., & Gollust, S. E. (2013). Framing childhood obesity: How individualizing the problem aﬀects
public support for prevention. Political Psychology, 34(3), 327–349. https://doi.org/10.1111/pops.12018
Beeken, R. J., & Wardle, J. (2013). Public beliefs about the causes of obesity and attitudes towards policy initiatives in
Great Britain. Public Health Nutrition, 16(12), 2132–2137. https://doi.org/10.1017/S1368980013001821
Borenstein, M., Hedges, L. V., Higgins, J. P., & Rothstein, H. R. (2011). Introduction to meta-analysis. John Wiley & Sons.
Brandkvist, M., Bjørngaard, J. H., Ødegård, R. A., Åsvold, B. O., Sund, E. R., & Vie, GÅ. (2019). Quantifying the impact of
genes on body mass index during the obesity epidemic: Longitudinal ﬁndings from the HUNT study. British
Medical Journal, 366, l4067. https://doi.org/10.1136/bmj.l4067
Cacioppo, J. T., & Petty, R. E. (1979). Eﬀects of message repetition and position on cognitive response, recall, and persuasion. Journal of Personality and Social Psychology, 37(1), 97–109. https://doi.org/10.1037/0022-3514.37.1.97
Crandall, C., D’Anello, S., Sakalli, N., Lazarus, E., Nejtardt, G. W., & Feather, N. (2001). An attribution-value model of prejudice: Anti-fat attitudes in six nations. Personality and Social Psychology Bulletin, 27(1), 30–37. https://doi.org/10.1177/
0146167201271003
Cullerton, K., Donnet, T., Lee, A., & Gallegos, D. (2016). Playing the policy game: A review of the barriers to and enablers
of nutrition policy change. Public Health Nutrition, 19(14), 2643–2653. https://doi.org/10.1017/S1368980016000677
Cullerton, K., Donnet, T., Lee, A., & Gallegos, D. (2018). Eﬀective advocacy strategies for inﬂuencing government nutrition
policy: A conceptual model. Internation Journal of Behavioural Nutrition and Physical Activity, 15(1), 83. https://doi.org/
10.1186/s12966-018-0716-y
Davies, S. (2019). Time to solve childhood obesity: An independent report by the chief medical oﬃce, 2019. https://www.
gov.uk/government/publications/time-to-solve-childhood-obesity-cmo-special-report
Diepeveen, S., Ling, T., Suhrcke, M., Roland, M., & Marteau, T. M. (2013). Public acceptability of government intervention
to change health-related behaviours: A systematic review and narrative synthesis. BMC Public Health, 13(1), 756.
https://doi.org/10.1186/1471-2458-13-756
Eﬀective Public Health Practice Project. (1998). Quality assessment tool for quantitative studies. https://www.ephpp.ca/
quality-assessment-tool-for-quantitative-studies/
Elliott-Green, A., Hyseni, L., Lloyd-Williams, F., Bromley, H., & Capewell, S. (2016). Sugar-sweetened beverages coverage
in the British media: An analysis of public health advocacy versus pro-industry messaging. BMJ Open, 6(7), e011295.
https://doi.org/10.1136/bmjopen-2016-011295
Eykelenboom, M., Van Stralen, M. M., Olthof, M. R., Schoonmade, L. J., Steenhuis, I. H., Renders, C. M., & Consortium, P.
(2019). Political and public acceptability of a sugar-sweetened beverages tax: A mixed-method systematic review
and meta-analysis. International Journal of Behavioral Nutrition and Physical Activity, 16(1), 78. https://doi.org/10.
1186/s12966-019-0843-0
Garbarino, E., Henry, P., & Kerfoot, S. (2018). Using attribution to foster public support for alternative policies to combat
obesity. European Journal of Marketing, 52(1/2), 418–438. https://doi.org/10.1108/ejm-08-2016-0445
Goldberg, M. H., van der Linden, S., Ballew, M. T., Rosenthal, S. A., Gustafson, A., & Leiserowitz, A. (2019). The Experience
of consensus: Video as an eﬀective medium to communicate scientiﬁc agreement on Climate change. Science
Communication, 41(5), 659–673. https://doi.org/10.1177/1075547019874361
Heider, F. (1958). The psychology of interpersonal relations. Wiley.

HEALTH PSYCHOLOGY REVIEW

13

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). Most people are not WEIRD. Nature, 466(7302), 29. https://doi.org/10.
1038/466029a
Higgins, J. P., & Green, S. (2008). Cochrane handbook for systematic reviews of interventions. John Wiley & Sons.
Hilbert, A., Rief, W., & Braehler, E. (2007). What determines public support of obesity prevention? Journal of Epidemiology
and Community Health, 61(7), 585–590. https://doi.org/10.1136/jech.2006.050906
Hollands, G. J., Carter, P., Anwer, S., King, S. E., Jebb, S. A., Ogilvie, D., Shemilt, I., Higgins, J. P. T., & Marteau, T. M. (2019).
Altering the availability or proximity of food, alcohol, and tobacco products to change their selection and consumption. Cochrane Database of Systematic Reviews. https://doi.org/10.1002/14651858.CD012573.pub2
Hollands, G. J., Shemilt, I., Marteau, T. M., Jebb, S. A., Lewis, H. B., Wei, Y., Higgins, J. P. T., & Ogilvie, D. (2015). Portion,
package or tableware size for changing selection and consumption of food, alcohol and tobacco. The Cochrane
Database of Systematic Reviews, 9. https://doi.org/10.1002/14651858.CD011045.pub2
Husmann, M. A. (2015). Social constructions of obesity target population: An empirical look at obesity policy narratives.
Policy Sciences, 48(4), 415–442. https://doi.org/10.1007/s11077-015-9229-6
Jeong, S.-H., Yum, J., & Hwang, Y. (2018). Eﬀects of media attributions on responsibility judgments and policy opinions.
Mass Communication and Society, 21(1), 24–49. https://doi.org/10.1080/15205436.2017.1362002
Jones, M. D., Peterson, H. L., Pierce, J. J., Herweg, N., Bernal, A., Lamberta Raney, H., & Zahariadis, N. (2016). A river runs
through it: A multiple streams meta-review. Policy Studies Journal, 44(1), 13–36. https://doi.org/10.1111/psj.12115
Luecking, C. T., Noar, S. M., Dooley, R. M., Gizlice, Z., & Ammerman, A. S. (2017). Impact of weight of the nation community screenings on obesity-related beliefs. American Journal of Preventive Medicine, 52(3), S315–S321. https://doi.org/
10.1016/j.amepre.2016.08.037
Marteau, T. M., Hollands, G. J., & Fletcher, P. C. (2012). Changing human behavior to prevent disease: The importance of
targeting automatic processes. Science, 337(6101), 1492–1495. https://doi.org/10.1126/science.1226918
Mazzocchi, M., Cagnone, S., Bech-Larsen, T., Niedzwiedzka, B., Saba, A., Shankar, B., Verbeke, W., & Traill, W. B. (2015).
What is the public appetite for healthy eating policies? Evidence from a cross-European survey. Health Econonics,
Policy and Law, 10(3), 267–292. https://doi.org/10.1017/S1744133114000346
McGlynn, J., & McGlone, M. S. (2018). Desire or disease? Framing obesity to inﬂuence attributions of responsibility and
policy support. Health Communication, 1–13. https://doi.org/10.1080/10410236.2018.1431025
Miniard, P. W., Bhatla, S., Lord, K. R., Dickson, P. R., & Unnava, H. R. (1991). Picture-based persuasion processes and the
moderating role of involvement. Journal of Consumer Research, 18(1), 92–107. https://doi.org/10.1086/209244
Moher, D., Liberati, A., Tetzlaﬀ, J., Altman, D. G., & the Prisma Group. (2009). Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. PLoS Medicine, 6(7), e1000097. https://doi.org/10.1371/journal.
pmed.1000097
Niebylski, M. L., Redburn, K. A., Duhaney, T., & Campbell, N. R. (2015). Healthy food subsidies and unhealthy food taxation: A systematic review of the evidence. Nutrition, 31(6), 787–795. https://doi.org/10.1016/j.nut.2014.12.010
Niederdeppe, J., Roh, S., & Shapiro, M. A. (2015). Acknowledging individual responsibility while emphasizing social
determinants in narratives to promote obesity-reducing public policy: A randomized experiment. PLoS One, 10(2),
e0117565. https://doi.org/10.1371/journal.pone.0117565
Niederdeppe, J., Shapiro, M. A., Kim, H. K., Bartolo, D., & Porticella, N. (2014). Narrative persuasion, causality, complex
integration, and support for obesity policy. Health Communication, 29(5), 431–444. https://doi.org/10.1080/
10410236.2012.761805
Niederdeppe, J., Shapiro, M. A., & Porticella, N. (2011). Attributions of responsibility for obesity: Narrative communication
reduces reactive counterarguing among liberals. Human Communication Research, 37(3), 295–323. https://doi.org/10.
1111/j.1468-2958.2011.01409.x
Nyhan, B., & Reiﬂer, J. (2010). When corrections fail: The persistence of political misperceptions. Political Behavior, 32(2),
303–330. https://doi.org/10.1007/s11109-010-9112-2
Oliver, J. E., & Lee, T. (2005). Public opinion and the politices of obesity in America. Journal of Health Politics, Policy, and
Law, 30(5), 923–954. https://doi.org/10.1215/03616878-30-5-923
Ortiz, S. E., Zimmerman, F. J., & Adler Jr., G. J. (2016). Increasing public support for food-industry related, obesity prevention policies: The role of a taste-engineering frame and contextualized values. Social Science & Medicine, 156,
142–153. https://doi.org/10.1016/j.socscimed.2016.02.042
Pearl, R. L., & Lebowitz, M. S. (2014). Beyond personal responsibility: Eﬀects of causal attributions for overweight and
obesity on weight-related beliefs, stigma, and policy support. Psychology & Health, 29(10), 1176–1191. https://doi.
org/10.1080/08870446.2014.916807
Pechey, R., Cartwright, E., Pilling, M., Hollands, G. J., Vasiljevic, M., Jebb, S. A., & Marteau, T. M. (2019). Impact of increasing
the proportion of healthier foods available on energy purchased in worksite cafeterias: A stepped wedge randomized controlled pilot trial. Appetite, 133, 286–296. https://doi.org/10.1016/j.appet.2018.11.013
Petrescu, D. C., Hollands, G. J., Couturier, D. L., Ng, Y. L., & Marteau, T. M. (2016). Public acceptability in the UK and USA of
Nudging to reduce obesity: The example of reducing sugar-sweetened beverages consumption. PLoS One, 11(6),
e0155995. https://doi.org/10.1371/journal.pone.0155995
Petty, R. E., & Cacioppo, J. T. (1986). The elaboration likelihood model of persuasion. In Communication and persuasion
(pp. 123–205). Springer.

14

J. P. REYNOLDS ET AL.

Pornpitakpan, C. (2004). The persuasiveness of source credibility: A critical review of ﬁve decades’ evidence. Journal of
Applied Social Psychology, 34(2), 243–281. https://doi.org/10.1111/j.1559-1816.2004.tb02547.x
Reynolds, J. P., Archer, S., Pilling, M., Kenny, M., Hollands, G. J., & Marteau, T. (2019). Public acceptability of nudging and
taxing to reduce consumption of alcohol, tobacco, and food: A population-based survey experiment. Social Science &
Medicine, 236, 112395. https://doi.org/10.1016/j.socscimed.2019.112395
Reynolds, J. P., Pilling, M., & Marteau, T. M. (2018). Communicating quantitative evidence of policy eﬀectiveness and
support for the policy: Three experimental studies. Social Science & Medicine, 218, 1–12. https://doi.org/10.1016/j.
socscimed.2018.09.037
Reynolds, J. P., Stautz, K., Pilling, M., van der Linden, S., & Marteau, T. (2020). Communicating the eﬀectiveness and
ineﬀectiveness of government policies and their impact on public support: A systematic review with meta-analysis.
Royal Society Open Science, 7(1), 190522. https://doi.org/10.1098/rsos.190522
Reynolds, J. P., Vasiljevic, M., Pilling, M., Hall, M. G., Ribisl, K. M., & Marteau, T. M. (2020). Communicating evidence about
the causes of obesity and support for obesity policies: Two population-based Survey experiments: OSF pre-registration. International Journal of Environmental Research and Public Health, 17(18). https://doi.org/10.3390/
ijerph17186539
Swinburn, B. A., Kraak, V. I., Allender, S., Atkins, V. J., Baker, P. I., Bogard, J. R., Brinsden, H., Calvillo, A., De Schutter, O.,
Devarajan, R., Ezzati, M., Friel, S., Goenka, S., Hammond, R. A., Hastings, G., Hawkes, C., Herrero, M., Hovmand, P. S.,
Howden, M., … Dietz, W. H. (2019). The global syndemic of obesity, undernutrition, and climate change: The Lancet
Commission report. The Lancet, 393(10173), 791–846. https://doi.org/10.1016/S0140-6736(18)32822-8
Swinburn, B. A., Sacks, G., Hall, K. D., McPherson, K., Finegood, D. T., Moodie, M. L., & Gortmaker, S. L. (2011). The global
obesity pandemic: Shaped by global drivers and local environments. The Lancet, 378(9793), 804–814. https://doi.org/
10.1016/S0140-6736(11)60813-1
The Task Force on Fiscal Policy for Health. (2019). Health taxes to save lives: Employing eﬀective excise taxes on tobacco,
alcohol, and sugary beverages. https://www.bloomberg.org/program/public-health/who-global-ambassador/taskforce-ﬁscal-policy-health/
Tyrrell, J., Wood, A. R., Ames, R. M., Yaghootkar, H., Beaumont, R. N., Jones, S. E., Tuke, M. A., Ruth, K. S., Freathy, R. M.,
Davey Smith, G., Joost, S., Guessous, I., Murray, A., Strachan, D. P., Kutalik, Z., Weedon, M. N., & Frayling, T. M. (2017).
Gene–obesogenic environment interactions in the UK Biobank study. International Journal of Epidemiology, 46(2),
559–575. https://doi.org/10.1093/ije/dyw337
van der Linden, S. L., Leiserowitz, A. A., Feinberg, G. D., & Maibach, E. W. (2015). The scientiﬁc consensus on climate
change as a gateway belief: Experimental evidence. PLoS One, 10(2), e0118489. https://doi.org/10.1371/journal.
pone.0118489
Van Sluijs, E. M., McMinn, A. M., & Griﬃn, S. J. (2007). Eﬀectiveness of interventions to promote physical activity in children and adolescents: Systematic review of controlled trials. British Medical Journal, 335(7622), 703. https://doi.org/
10.1136/bmj.39320.843947.BE
Veerman, J. L., Van Beeck, E. F., Barendregt, J. J., & Mackenbach, J. P. (2009). By how much would limiting TV food advertising reduce childhood obesity? The European Journal of Public Health, 19(4), 365–369. https://doi.org/10.1093/
eurpub/ckp039
Wakeﬁeld, M. A., Loken, B., & Hornik, R. C. (2010). Use of mass media campaigns to change health behaviour. The Lancet,
376(9748), 1261–1271. https://doi.org/10.1016/S0140-6736(10)60809-4
Wilson, D. B. (n.d.). Practical meta-analysis eﬀect size caluclate [Online calculator]. https:/www.campbellcollaboration.
org/research-resources/research-for-resources/eﬀect-size-calculator.html
Young, R., Hinnant, A., & Leshner, G. (2016). Individual and social determinants of obesity in strategic health messages:
Interaction with political ideology. Health Communication, 31(7), 903–910. https://doi.org/10.1080/10410236.2015.
1018699
Zhou, S., & Niederdeppe, J. (2017). The promises and pitfalls of personalization in narratives to promote social change.
Communication Monographs, 84(3), 319–342. https://doi.org/10.1080/03637751.2016.1246348

