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Background: Structural nutrition interventions like a sugar tax or a product reformulation are strongly supported
among the public health community but may cause a considerable backlash (e.g. inspiring aversion to institutions
initiating the interventions among citizens). Such a backlash potentially undermines future health-promotion
strategies. This study aims to uncover whether such backlash exists. Methods: We fielded a pre-registered
randomized, population-based survey experiment among adults from the Longitudinal Internet Studies for the
Social Sciences panel (n¼ 1765; based on a random sampling of the Dutch population register). Participants were
randomly allocated to the control condition (brief facts about health-information provision/nudging), or one of
two experimental groups (the same facts, expanded with either a proposed sugar tax on or reformulation of
sugar-sweetened beverages). Ordinary least squares regression was used to estimate the proposed interventions’
effects on four outcome variables: trust in health-promotion institutions involved; perceptions that these insti-
tutions have citizens’ well-being in mind (i.e. benevolence); perceptions that these institutions’ perspectives are
similar to those of citizens (i.e. alignment of perspectives); and attitudes toward nutrition information. Results:
Trust, perceived benevolence and perceived alignment of perspectives were affected negatively by a proposed
sugar tax (−0.24, 95% CI −0.38 to −0.10; −0.15, −0.29 to −0.01; −0.15, −0.30 to 0.00) or product reformulation
(−0.32, −0.46 to −0.18; −0.24, −0.37 to −0.11; −0.18, 0.33 to −0.03), particularly among the non-tertiary educated
respondents. Conclusions: Sugar taxes or product reformulations may delegitimize health-promotion institutions,
potentially causing public distancing from or opposition to these bodies. This may be exploited by political and
commercial parties to undermine official institutions. Trial registration: https://osf.io/qr9jy/?view_only=
5e2e875a1fc348f3b28115b7a3fdfd90. Registered 3 February 2022.
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Introduction

Improving citizens’ nutritional intake has taken centre stage in
health promotion in countries dealing with rising obesity rates.

Health professionals, scientists and governments are collaborating
to improve and equitize nutritional health using information and
public policies. The latter, typically taking the form of structural
health interventions, are generally most effective, as they ‘change
the social, physical, economic, or political environments that may
shape or constrain health behaviours and outcomes, altering the
larger social context by which health disparities emerge and persist’,1

thus restricting individual agency.2 Structural interventions can
broadly be subdivided into three groups: interventions that focus
on availability, acceptability or accessibility.3 In this study, we focus
on two interventions in the first category: a sugar tax, affecting the
availability through price changes, and a product reformulation,
affecting the availability through regulations for the sugar-
sweetened beverages (SSBs) industry.
Such restrictive interventions, however, have relatively low levels

of public acceptance.4 Although the lack of choice related to such
interventions makes this less important (compared with agentic
interventions), the pushback may be cause for concern, as it may
create a feedback loop that negatively impacts the perceived legit-
imacy of the institutions involved and, consequently, their future

initiatives.5 Especially in times of surging political populism, a vul-
nerability in the position of public health bodies is concerning, as it
may be exploited to further undermine their legitimacy. Ultimately,
this can produce movements that attempt to counteract public
health promotions, as exemplified by the politicized anti-
vaccination groups operating during the COVID-19 pandemic, pos-
ing an even greater threat to public health.6

This pushback may particularly arise among non-tertiary-
educated individuals. Diminishing socioeconomic inequality in nu-
tritional health is one of the key interests of health professionals and
governments alike,7 leading to strong advocacy for structural inter-
ventions, since these have been found to have a greater effect among
the lower social strata,8 whereas more downstream interventions
(e.g. information campaigns) often widen health inequalities.9

Nevertheless, this group seems more opposed to structural interven-
tions than members of higher social strata, although the patterns
identified are inconsistent.10,11 Furthermore, health-promotion
institutions are perceived as less legitimate by non-tertiary
educated citizens,12–14 possibly due to the perceived differences
in perceptions between themselves and the institutions.15 Indeed,
a recent study has shown that opposition to the tertiary
educated and the institutions they inhabit may be why nutrition
health interventions are less effective among non-tertiary edu-
cated citizens.16
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This study aimed to uncover if and how proposing structural
interventions affect the perceived legitimacy of involved institutions,
among citizens with or without tertiary education. To this end, we
used examples of interventions seeking to reduce SSB consumption
in the Netherlands, where they are a leading cause of obesity and
overweight but are not the subject of any relevant structural inter-
ventions. This allowed us to evaluate how Dutch citizens confronted
with such proposals perceive the legitimacy of the health-promotion
institutions involved versus the views of those who only receive a
description of the current situation. Accordingly, we asked: ‘Does
proposing structural interventions to reduce the consumption of
SSBs have a negative impact on the perceived legitimacy of health-
promotion institutions, and is this effect stronger among non-
tertiary educated citizens?’

Methods
This study was preregistered with the Open Science Framework and
received ethical approval from the DPAS Research Ethics Review
Committee (ETH2122-0115) before the start of data collection. For
the anonymized pre-registration, see: https://osf.io/qr9jy/?view_
only=5e2e875a1fc348f3b28115b7a3fdfd90

Study participants
Participants were recruited from the Longitudinal Internet Studies
for the Social Sciences (LISS) panel, which is administered by
Centerdata (Tilburg University, the Netherlands). The panel is com-
posed of a true probability sample of households based on the offi-
cial population register and comprises about 7500 individuals. In
this study, fielded in February 2022, 2440 Dutch adults (18 years and
above) were sampled from the panel, with a completion rate of
80.8%. We only selected those who spent longer than 20 s on the
page setting out the experimental condition, as this was considered
to be the minimum time required to read the text comprehensively.
The final sample comprised 1880 respondents.

Study design
The study was a survey experiment with a between-subjects design.
The respondents were asked to complete an online survey and, when
they started, were allocated randomly to one of three groups. A
control group read brief facts about the approach to health promo-
tion of collaborating public health bodies seeking to advance nutri-
tional health in the Netherlands, including nudging and information
provision. The experimental groups were confronted with the same
information, supplemented with a short text explaining the need for
further measures around SSBs and a proposal of either a sugar tax or
the regulated reduction of the sugar content, achieved by product
reformulation. In both cases, it was specified that the collaborating
public health bodies are ‘the government, and health care and sci-
ence organizations’. The subsequent survey questions were the same
for each condition.

Intervention design
Our information texts were constructed using information about
extant health-promotion initiatives in the Netherlands, and sug-
gested approaches that may be implemented in the future. They
were designed so that each text contained a clear treatment17 and,
for each one, we provided respondents with neutral information
about the proposed interventions and their direct consequences
for citizens. We based this information on official (governmental)
reports on similar interventions. To ensure that a proposed inter-
vention came across well, it was explained in clear terms and the text
on the central elements was in bold type. Both the original and
English translations of the interventions are contained in the
Supplementary material (see Supplementary file S1).

Measures
We used various indicators for perceived legitimacy. These were
preceded by a short sentence highlighting the institutions discussed
in the texts, which stated that the questions were ‘about the various
institutions that are named in the text you have just read’. Unless
noted otherwise, the answer categories for each item were on a
seven-point range: (1) completely disagree; (2) disagree; (3) some-
what disagree; (4) neither disagree nor agree; (5) somewhat agree;
(6) agree; (7) completely agree.

‘Trust’ in health-promotion institutions was measured with a
three-item scale.18 The items are as follows: These organizations
are (i) honest; (ii) trustworthy; (iii) genuine. A reliable scale
(Cronbach’s alpha¼ 0.97) was created by taking the mean score of
those who provided valid answers to each question. Higher scores
indicated more trust.

‘Perceived benevolence’ (i.e. the perception that health-promotion
institutions have citizens’ well-being in mind) was measured with a
three-item scale: These organizations (1) truly care about improving
the health of Dutch citizens; (2) have the best intentions; (3) are
concerned about Dutch citizens. A reliable scale (Cronbach’s
alpha¼ 0.94) was created by taking the mean score of those who
provided valid answers to each question. Higher scores indicated
more perceived benevolence.

‘Perceived alignment of perspectives’ (i.e. citizens’ perceptions
that perspectives of health-promotion institutions match their
own) was measured with a three-item scale adapted from items
used in studies on various indicators of incongruity in perspectives
between institutions and citizens:19,20 These organizations (1) do not
understand me well; (2) focus on things that do not reflect my
wishes; (3) place the interests of others above mine. A reliable scale
(Cronbach’s alpha¼ 0.87) was created by reverse coding the items
and taking the mean score of those who provided valid answers to
each question. Higher scores indicated more perceived alignment.

‘Attitudes toward information provision’ as a way to reduce SSBs
consumption was measured with a three-item scale based on items
used in other studies on attitudes toward health interventions.21 The
respondents were asked to indicate whether they find information
provision as a way to reduce the intake of SSBs: Very bad (1) to very
good (7); very unnecessary (1) to very necessary (7); and very unwise
(1) to very wise (7). A reliable scale (Cronbach’s alpha¼ 0.81) was
created by taking the mean score of those who provided valid
answers to each question. Higher scores indicated a greater accept-
ance of the information-provision approach.

Our treatment variable measured the experimental condition to
which a respondent was assigned: (0) control; (1) sugar tax; (2)
product reformulation. These were included as dummy variables,
with (0) being the reference category.

Our moderation analysis interacted with the variable measuring
the treatment assigned to a respondent with our measure of educa-
tional attainment. The measure was derived from the LISS back-
ground variables (automatically provided with each data collection
by Centerdata) and assesses the highest level of completed educa-
tion. Respondents with a degree but currently still in education
(n¼ 76) were excluded, as were those who had not (yet) completed,
or started any education (n¼ 39). As official institutions are primar-
ily peopled by those with a tertiary education, and since recent
studies have shown that attitudinal differences toward institutions
mainly exist between individuals with or without a tertiary educa-
tion15,16 we recoded this variable into two categories: (0) tertiary
education (ISCED 5-7), and (1) non-tertiary education (ISCED
0-4). We deliberately chose ‘tertiary education’ as the reference cat-
egory for clarity, as our theoretical focus in the moderation hypoth-
eses was on the non-tertiary educated respondents.

Analytical strategy
Ordinary least squares regression models were estimated to identify
the effects of the intervention proposals on our outcome measures.
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For the main confirmatory analyses, we fitted a separate model for
each outcome measure. The model was similar for the four out-
come variables:

Y ¼ b0 þ b1sugartax þ b2productreformulation þ e (1)

where Y is the outcome measure; sugartax is a dichotomous variable
indicating the sugar tax treatment; productreformulation is a dichot-
omous variable indicating the product reformulation treatment and
e is the error term. The reference category was the control condition.
For the confirmatory moderation analyses, we also fitted a separ-

ate model for each outcome measure:

Y ¼ b0 þ b1sugartax þ b2productreformulation þ b3ntedu

þ b4ðntedu � sugartaxÞ þ b5ðntedu � productreformulationÞ þ e
(2)

where ntedu is a dichotomous variable indicating whether a re-
spondent was non-tertiary (1) or tertiary educated (0); (nte-
du � sugartax) is the interaction between educational attainment
and the first treatment and (ntedu � productreformulation) is the
interaction between educational attainment and the se-
cond treatment.

Results
There were 1765 respondents in our sample after exclusions based
on the time spent on the treatment page and educational attainment.
The median age was 61 (mean age 58), 55% were female, and 56%
non-tertiary educated.
The structural intervention proposals strongly impacted the per-

ceived legitimacy of the health-promotion institutions involved
(table 1). They were trusted significantly less by the respondents
confronted with a proposed sugar tax (b¼−0.24, 95% CI −0.38 to
−0.10) or product reformulation (b¼−0.32, 95% CI −0.46 to −0.18)
than by those in the control group. This was also true for perceived
benevolence: the respondents confronted with either proposal
viewed the institutions as less benevolent than their control-group
counterparts (b¼−0.15, 95% CI −0.29 to −0.01 and b¼−0.24, 95%
CI −0.37 to −0.11, for the sugar tax and product reformulation
proposals, respectively). Lastly, the institutions’ perspectives were
to a lesser extent perceived to match citizens’ own perspectives
when the respondents were confronted with the sugar tax
(b¼−0.15, 95% CI −0.30 to 0.00), or product reformulation
(b¼−0.18, 95% CI −0.33 to −0.03) proposals, although the former’s
confidence interval included the null. The attitudes toward informa-
tion provision were not obviously affected by either proposal
(b¼−0.12, 95% CI −0.26 to 0.02 and b¼−0.08, 95% CI −0.22
to 0.06).
We also tested for effect modification by education (table 2).

There was one interaction effect with confidence intervals not
including the null: the negative impact of a proposed sugar tax on
the perceived benevolence of the health-promotion institutions
involved was greater among the non-tertiary educated respondents
than among their tertiary-educated counterparts (b¼−0.30, 95% CI
−0.57 to −0.02). Nevertheless, visualizing the interaction effects
revealed large differences in the extent to which the tertiary and

non-tertiary educated respondents were affected by the experimental
conditions (figure 1). Indeed, explorative subgroup analyses stratify-
ing the results by educational attainment (table 3) showed that
perceived legitimacy fell on seven of eight occasions among the
non-tertiary educated group, but only on one of eight occasions
among those with tertiary education.

Discussion
Scholarly attention on sugar taxes and product regulation primarily
addresses the direct, intended impacts on citizen health. Findings
are overwhelmingly positive, as these measures tend to be effective
at producing healthier behaviours.22 Nonetheless, the results of our
population-based survey experiment identify a need to look beyond
these immediate health effects, demonstrating that proposing such
interventions may lead to a lower perceived legitimacy of the health-
promotion institutions involved. These unintended consequences
may have substantial implications for population health and deserve
greater emphasis in discussions on successful health-promotion
strategies. Whereas the effectivity of sugar taxes and product regu-
lation does not depend on popular trust in the institutions involved,
more agentic health interventions and the uptake of health informa-
tion do, as will be discussed below.

Our results show that while the aforementioned delegitimization
takes place among the population at large, it occurs even more
strongly among a substantial and, for health-promotion purposes,
important subgroup: citizens without tertiary education. This group
already perceives health-promotion institutions as less legitimate,
and these views became more entrenched after exposure to a pro-
posal for a sugar tax or reformulation of SSBs.

The delegitimization of health-promotion institutions may have
far-reaching consequences for population health and beyond. For
example, there are associations between institutional distrust and a
higher likelihood of harmful alcohol consumption23 and non-
compliance with health policies.24 Such distrust has also been found
to be detrimental to other institutional activities like paying tax25

and cooperating with the law26 and justice.27 As a low level of in-
stitutional legitimacy is already more prevalent among non-tertiary
educated citizens, it is important that interventions do not widen
this gap further. While this legitimacy gap is already a problematic,
but not uncommon, phenomenon, it becomes a greater concern if
political actors exploit it to drive a bigger wedge between their con-
stituents and public health institutions. One need only look at the
COVID-19 pandemic, where the dangers of populist rhetoric in a
public health crisis were clear.28,29

Our findings in the Netherlands show that this delegitimization
may occur even in a country where, relatively, institutions are
deemed to be legitimate. While we observed a reduction in perceived
legitimacy among those confronted with a structural intervention
proposal, the country’s institutions still scored reasonably well
regarding public legitimacy. In nations where such institutions are
regarded less benignly (e.g. eastern and central European coun-
tries),30 effects on the perceived legitimacy of involved institutions
may be even stronger, potentially impacting future compliance with
other health-promotion strategies. More research is therefore
required to investigate the impacts of proposing and implementing

Table 1 Effects of intervention proposals on perceived legitimacy of health-promotion institutions, n¼ 1765

Trust
Perceived
benevolence

Perceived alignment
of perspectives

Attitudes toward
information provision

b (95% CI) b (95% CI) b (95% CI) b (95% CI)

Experimental condition
Control condition Ref. Ref. Ref. Ref.
Sugar tax −0.24 (−0.38 to −0.10) −0.15 (−0.29 to −0.01) −0.15 (−0.30 to 0.00) −0.12 (−0.26 to 0.02)
Product reformulation −0.32 (−0.46 to −0.18) −0.24 (−0.38 to −0.11) −0.18 (−0.33 to −0.03) −0.08 (−0.22 to 0.06)

Constant 5.32 (5.22 to 5.42) 5.38 (5.28 to 5.48) 4.86 (4.75 to 4.97) 5.94 (5.84 to 6.04)
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structural interventions in countries with varying levels of perceived
institutional legitimacy.
Although our study was limited to proposals of a sugar tax or

product reformulation, the similarity in their effects suggests that
the impact on other policies and interventions may be comparable.
Moreover, this suggests that it is not only due to the prospect of
price increases but indicative of a wider resentment toward struc-
tural interventions targeted at unhealthy consumer products among
non-tertiary educated citizens. In order to improve the public ac-
ceptance of health-promotion efforts and prevent backlash on the
perceived legitimacy of involved institutions, it is imperative to

better understand why this resentment occurs, for which interven-
tions, and if it is maintained after such interventions are
implemented.

For example, while we observed a considerable backlash against
proposals aiming to make it harder to consume unhealthy products,
interventions seeking to make the consumption of healthy items
easier (e.g. by reducing taxes on healthy foods), might instead in-
crease trust in the institutions involved. Similarly, non-tertiary edu-
cated citizens may feel particularly stigmatized by policies that seem
to target their ‘unwanted’ behaviours while also disregarding the
wider societal conditions that shape their health chances.31

Table 2 Effects of intervention proposals on perceived legitimacy of health-promotion institutions, with effect modification by
education, n¼1765

Trust
Perceived
benevolence

Perceived alignment
of perspectives

Attitudes toward
information provision

b (95% CI) b (95% CI) b (95% CI) b (95% CI)

Experimental condition
Control condition Ref. Ref. Ref. Ref.
Sugar tax −0.20 (−0.41 to 0.01) −0.00 (−0.21 to 0.20) −0.02 (−0.24 to 0.20) 0.01 (−0.20 to 0.22)
Product reformulation −0.25 (−0.46 to −0.04) −0.14 (−0.34 to 0.07) −0.03 (−0.25 to 0.19) 0.02 (−0.19 to 0.23)

Non-tertiary education −0.35 (−0.55 to −0.14) −0.21 (−0.41 to −0.01) −0.30 (−0.52 to −0.08) −0.17 (−0.38 to 0.03)
Sugar tax � non-tertiary education −0.11 (−0.40 to 0.17) −0.30 (−0.57 to −0.02) −0.28 (−0.59 to 0.02) −0.26 (−0.54 to 0.03)
Product reformulation � non-tertiary

education
−0.11 (−0.39 to 0.16) −0.17 (−0.44 to 0.10) −0.24 (−0.54 to 0.05) −0.18 (−0.45 to 0.10)

Constant 5.52 (5.36 to 5.67) 5.49 (5.35 to 5.64) 5.03 (4.86 to 5.19) 6.04 (5.88 to 6.19)

Figure 1 Visualization of intervention effects on the perceived legitimacy of health-promotion institutions, stratified by education
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Additional research is required to determine whether health inter-
ventions are deemed more legitimate if they are part of a balanced
effort to improve the societal conditions in which various groups are
born, live, work and age.
Nonetheless, given their undeniable health benefits, it is also vital

to identify how commonly employed interventions that restrict the
intake of unhealthy products can be employed without delegitimiz-
ing the institutions involved. A first endeavour would be to scrutin-
ize how citizens think of various interventions. While this study
has identified a clear aversion, primarily among those with a non-
tertiary education, more in-depth research could uncover the
reasons underlying this disdain and illuminate ways to produce
interventions that do not cause the same (degree of) backlash.
Such efforts should also consider how industry actors try to frame
health debates and undermine the public’s acceptance of related
policies and find ways to counteract these framings.32

Furthermore, while our survey experiment was designed to spe-
cifically test the effect of the factual characteristics of a proposal of
structural interventions without including any positive or negative
framing, effects may differ if, for example, more emphasis is placed
on its potential health effects, whether it will be implemented as a
singular policy or as part of a wider strategy, and how the revenues
gained from, e.g. the sugar tax will be used. Future research could
study whether delegitimization effects depend on such conditions
while keeping in mind that how this is communicated to the public
may also depend on the source through which this occurs.
Our study is limited by the relatively high number of excluded

respondents due to the pre-registered exclusion criterion relating to
the minimum time required to read the informational text properly.
This eliminated 560 respondents and affected the representativeness
of our sample: these individuals were generally younger, male and
non-tertiary educated. Nonetheless, our view is that 20 s was appro-
priate for reading the text properly, which was crucial to the study.
Moreover, the exclusion of a high number of respondents was in-
evitable for achieving some certainty that the text was read com-
pletely: less time still excluded many individuals (438 and 328 with
times of 15 and 10 s, respectively). These exclusions would again
have involved younger, male and non-tertiary educated respondents
more. As a sensitivity analysis, we also included participants who
spent at least 10 s (but not 20 s as per our pre-registered protocol) on
the page setting out the experimental condition. This resulted in a
slight attenuation of the observed effects, but did not impact our
substantive conclusions (see the Supplementary file S2).
An additional limitation is that respondents might have had dif-

ferent things in mind regarding the public health institutions they
were told and asked questions about. The treatment texts include an
allusion to ‘various organizations [that] collaborate [such as] the
government, and health care and science organization’, and as an
introduction to the questions the respondents were asked to keep in
mind the organizations they just read about in the treatment text. As

government, health care and science organizations are rather general
and different entities, respondents might still vary in what they ac-
tually had in mind when making their evaluations. For the current
study, the focus was mainly on the overarching collaboration of the
aforementioned institutions, rather than on any specific institution,
but future research could delve deeper into which institutional enti-
ties are particularly susceptible to the reported backlash. We would
expect that those with an already lower baseline legitimacy (e.g. the
government) will be more subject to it than, e.g. healthcare
organizations.

Conclusion
While structural interventions are a very promising form of health
promotion, their success should be evaluated for more than their
immediate health outcomes. Without careful consideration of how
various societal groups respond to such interventions, institutional
legitimacy may suffer, especially among citizens with a non-tertiary
education. This may have far-reaching consequences for the support
given to institutions, and consequently hamper the uptake of the
health information they provide, and the compliance with their
more agentic health interventions. It also puts them in a vulnerable
position which may be exploited by politicians and commercial
parties to further undermine health-promotion efforts. We therefore
urge for more consideration of the wider societal consequences of
health-promotion efforts and avoiding potential unintended conse-
quences. This will possibly paint a less optimistic image than a focus
on health outcomes, but a more realistic one too.
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Supplementary data are available at EURPUB online.
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Table 3 Effects of intervention proposals on perceived legitimacy of health-promotion institutions, stratified by education

Trust
Perceived
benevolence

Perceived alignment
of perspectives

Attitudes toward
information provision

b (95% CI) b (95% CI) b (95% CI) b (95% CI)

Non-tertiary educated, n¼ 980
Experimental condition
Control condition Ref. Ref. Ref. Ref.
Sugar tax −0.31 (−0.50 to −0.12) −0.30 (−0.49 to −0.11) −0.30 (−0.50 to −0.10) −0.25 (−0.45 to −0.04)
Product reformulation −0.36 (−0.55 to −0.18) −0.31 (−0.49 to −0.13) −0.28 (−0.46 to −0.09) −0.15 (−0.35 to 0.04)

Constant 5.17 (5.03 to 5.30) 5.28 (5.15 to 5.42) 4.73 (4.59 to 4.87) 5.87 (5.72 to 6.01)
Tertiary educated, n¼785
Experimental condition
Control condition Ref. Ref. Ref. Ref.
Sugar tax −0.20 (−0.40 to 0.01) −0.00 (−0.20 to 0.19) −0.02 (−0.25 to 0.21) 0.01 (−0.18 to 0.20)
Product reformulation −0.25 (−0.46 to −0.04) −0.14 (−0.34 to 0.06) −0.03 (−0.26 to 0.20) 0.02 (−0.17 to 0.22)

Constant 5.52 (5.37 to 5.67) 5.49 (5.35 to 5.64) 5.03 (4.86 to 5.20) 6.04 (5.90 to 6.18)
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Key points

• Proposals for structural interventions reduce trust in health-
promotion institutions, and the perception that they have
citizens’ well-being in mind and that their perspectives align
with those of citizens.

• This reduction is especially potent among non-tertiary
educated citizens, in addition to their already lower baseline
levels of perceived legitimacy.

• This reduction in perceived legitimacy can cause an
undermining of the position health-promotion institutions
take during critical health crises (e.g. COVID-19).
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