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Abstract

Background Altering the choice architecture of decision contexts can assist behaviour change, but the accept-
ability of this approach has sparked debate. Considering hypothetical interventions, people generally welcome

the approach for promoting health, but little evidence exists on acceptance in the real world. Furthermore, research
has yet to explore the implementers’ perspective, acknowledging the multidimensionality of the acceptability con-
struct. Addressing these knowledge gaps, this study evaluated the acceptability of a quasi-experimental implementa-
tion-effectiveness trial that modified the worksite choice architecture for healthy eating and daily physical activity.

Methods Fifty-three worksites participated in the 12-month intervention and implemented altogether 23 choice
architecture strategies (Mdn 3/site), including point-of-choice prompts and changes to choice availability or accessi-
bility. Retrospective acceptability evaluation built on deductive qualitative content analysis of implementer interviews
(n=65) and quantitative analysis of an employee questionnaire (n=1124). Qualitative analysis examined implement-
ers'thoughts and observations of the intervention and its implementation, considering six domains of the Theoretical
Framework of Acceptability: ethicality, affective attitude, burden, intervention coherence, opportunity costs, and per-
ceived effectiveness. Quantitative analysis examined employees’acceptance (7-point Likert scale) of eight specific
intervention strategies using Friedman test and mixed-effects logistic regression.

Results Implementers considered the choice architecture approach ethical for workplace health promotion,
reported mostly positive affective attitudes to and little burden because of the intervention. Intervention coherence
supported acceptance through increased interest in implementation, whereas low perceived utility and high inten-
sity of implementation reduced cost acceptance. Perceived effectiveness was mixed and varied along factors related
to the implementer, social/physical work environment, employer, and employee. Employees showed overall high
acceptance of evaluated strategies (Mdn 7, IQR 6.4-7), though strategies replacing unhealthy foods with healthier
alternatives appeared less supported than providing information or enhancing healthy option availability or accessi-
bility (p-values <0.02). Greater proportion of male employees per site predicted lower overall acceptance (OR 4.4, 95%
C11.2-16.5).

Conclusions Work communities appear to approve workplace choice architecture interventions for healthy eating
and physical activity, but numerous factors influence acceptance and warrant consideration in future interventions.
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The study contributes with a theory-based, multidimensional evaluation that considered the perspectives of imple-
menters and influenced individuals across heterogeneous real-world settings.

Keywords Acceptability, Choice architecture, Nudge, Workplace, Health promotion, Prevention, Type 2 diabetes

Background

Altering the choice architecture—the way available
options are presented in behavioural contexts—is a sub-
tle approach to “nudge” healthy behaviours without bans
or substantial changes to incentives [1, 2]. The approach
exploits people’s sensitivity to contextual cues and ten-
dency to invest little deliberation in everyday choices [3],
such as those related to eating or daily physical activity.
The approach is rooted in the dual-systems models that
assume behaviour to result from the interplay of auto-
matic and reflective processes [4], and in the evidence of
cognitive biases and heuristics that may prevent rational
behaviour [2, 5]. At the workplace, choice architectures
conducive to healthy eating and physical activity can pro-
mote the wellbeing and health of the workforce, which
benefits the employer and the society as well [6, 7].

Choice architecture interventions typically work by
increasing the salience or attractiveness of healthy options,
by reducing the effort required to choose such options, or
by leveraging social norms [8]. Due to the subtleness of
these interventions and ability to change behaviour with-
out people being aware of their presence or influence on
behaviour [9], the ethicality of the choice architecture
approach has stimulated a lively debate [10, 11]. While
choice architecture strategies in principle maintain tar-
geted individuals’ freedom of choice, in practice this free-
dom is questionable as the strategies target contexts where
people typically fail to deliberate on their actions and to
follow their reasoned preferences [10]. Hence, the inten-
tional use of choice architecture strategies calls for careful
consideration and responsibility, including comprehen-
sive acceptability evaluation. Such evaluation reveals the
approval of interventions among deliverers and receivers
and facilitates the detection of factors that may influence
implementation and effectiveness, hence supporting the
interpretation of study outcomes and the development of
enhanced interventions [12, 13].

Research on the acceptability of choice architecture
interventions for healthy eating or daily physical activ-
ity relies predominantly on surveys that have examined
public opinions on hypothetical interventions [14-27].
In these studies, the portrayed sources behind interven-
tions have often been policymakers [14—20, 24, 27] but
rarely employers [26] or related actors such as cater-
ing services [14, 21, 22]. Few studies have measured

people’s approval of interventions after they have expe-
rienced the interventions in the real world [28-31].
Acceptability has been evaluated from the perspective
of influenced individuals [14—31], and evaluations have
covered varying interventions, including ones that alter
the availability [15, 20, 24, 27], visibility and accessibility
[16-20, 23, 25, 26, 28, 29], or labelling of choice options
[15-17, 19, 24-27], or that provide tips, leverage social
norms, or encourage commitment [21, 22, 25]. Whether
measured as the proportion of approving respondents
or as the degree of respondents’ approval, study par-
ticipants have expressed overall support for evaluated
interventions [14—-31]. Acceptance appears to depend
on various factors, however, including the type [15-21,
24, 26, 27], perceived effectiveness [14, 15, 18, 19], and
intention of interventions [14, 16, 17, 23].

Henceforth, research on the acceptability of choice
architecture interventions could start shifting focus
from the public acceptance of hypothetical interventions
towards the evaluation of real-world implementations,
because predicted responses to imagined scenarios may
not translate to interventions actually encountered [11].
Workplaces, in turn, merit more attention because the
majority of working age population spends a substantial
part of their time at work, making workplaces a suitable
setting for health-promoting choice architecture inter-
ventions. Acceptability evaluations could also broaden
their scope from the perspective of influenced individuals
to that of the implementers who determine how interven-
tions materialise. Moreover, besides commonly measured
overall approval or beliefs about intervention effective-
ness [14-31], studies could evaluate also other dimen-
sions of acceptability. Acceptability has been defined
as a multi-faceted construct that reflects the extent to
which intervention deliverers or receivers consider the
intervention appropriate, based on anticipated or experi-
enced cognitive and emotional responses to the interven-
tion [13]. An accompanying framework, the Theoretical
Framework of Acceptability (TFA), proposes seven key
dimensions of acceptability: ethicality, affective attitude,
burden, intervention coherence, opportunity costs, per-
ceived effectiveness, and self-efficacy [13]. The frame-
work has served the acceptability evaluation of various
health-promotion programmes (e.g., [32, 33]), including
choice architecture interventions [34].
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To broaden our understanding of the acceptability of
the choice architecture approach, we aimed to evaluate
the acceptability of a choice architecture intervention
for healthy eating and daily physical activity at the work-
place. The work contributes with a theory-based, multi-
dimensional evaluation that included the perspectives of
implementers and influenced employees once they had
experienced the intervention. Simultaneously, the work
provides insights on the feasibility of upscaling a broad
range of choice architecture strategies to heterogene-
ous worksites. Such insights are valuable, as the success
in translating promising interventions from controlled
behavioural labs [35] or realistic living labs [36] to real-
world operations is not guaranteed [37].

Methods

Study design and setting

The acceptability evaluation built on data collected dur-
ing a 12-month quasi-experimental hybrid type 2 imple-
mentation-effectiveness trial [38], “StopDia at Work’,
that was conducted between 2017 and 2019 in natural
settings at workplaces in three regions of Finland (North-
ern Savo, South Carelia, and Piijat-Hame) [39]. The
intervention promoted healthy dietary choices and daily
physical activity with subtle modifications to the work-
site choice architecture. The intervention was a part of a
larger type 2 diabetes prevention study “StopDia” (Trial
registration: NCT03156478) [40, 41] that was reviewed
by the research ethics committee of the hospital district

Table 1 Characteristics of participating organisations
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of Northern Savo (statement number: 467/2016, date of
approval: 3 January 2017). The employees of interven-
tion sites received general information on the StopDia
study and the collaboration between their workplace and
the study. However, the employees were not disclosed
the specific aim of the StopDia at Work-intervention to
alter the worksite choice architecture to promote healthy
behaviours. This non-disclosure was to avoid interfering
with employees’ natural responses to the intervention.

Participating organisations

Sixteen organisations from various fields participated
in the intervention with altogether 53 distinct worksites
that employed in total 5100 employees (M 43% men)
(Table 1). Ten of the organisations represented private
sector and six public sector. Four organisations had
worksite cafeterias that were involved in the intervention.

Intervention content and implementation

The content and implementation of the intervention
were tailored to each worksite to fit local contexts (facili-
ties, resources, and employees’ needs concerning diet
and physical activity), as detailed elsewhere [39]. Follow-
ing bilateral dialogues between the research team and
the participating organisations, intervention strategies
were selected individually for each site from the StopDia
Toolkit for creating health-promoting worksite environ-
ments [39]. The toolkit comprised evidence-based strate-
gies that either altered the availability of healthy and/or

Region? Organisation® Field of operation Types of sites n Sites n Employees® % Men
A 01 Retail Grocery 5 360 21
A 02 Metal industry Factory 1 600 80
A 03 Forest industry Factory® 1 950 78
B 04 Retail Grocery 3 300 20
B 05 Higher education University building 5 370 34
B 06 Municipality Bureau 1 70 29
B o7 Chemical industry Factory® 1 400 75
C 08 Farming Farm 1 140 35
C 09 Municipality Bureau 1 80 39
C 010 Municipality Bureau, kindergarten 3 250 32
C o1 Construction industry Construction yard, office 5 180 91
C 012 Healthcare Hospital department® 20 490 46
@ 013 Food industry Factory 1 250 70
C 014 Retail Grocery 3 320 18
C 015 Municipality Bureau® 1 300 20
C 016 Welfare Welfare services centre 1 40 5

2 Geographical regions and organisations are indicated with codes due to data protection

b Approximate number of employees exposed to the intervention

“Worksite cafeterias involved in the intervention
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less healthy options or that redesigned the arrangement,
properties, or presentation of already available opportu-
nities. The content built on the nudge approach [1, 2], the
dual-systems models [4], and frameworks that character-
ise diverse choice architecture interventions [42—44].

Each organisation had at least one member of their
personnel involved in designing and delivering the
intervention at their sites. While designing included the
planning of the content and implementation of the inter-
vention to the worksite, delivery included the launch of
selected intervention strategies and sustaining them over
the 12-month intervention. Depending on the organisa-
tion, the designers and the deliverers could be the same
or different individuals. Either way, we consider both
the designers and the deliverers the implementers of the
intervention. The implementers could also change over
the intervention year due to staff turnover at the partici-
pating organisations.

In total 23 choice architecture strategies were imple-
mented across participating worksites, sixteen promoting
healthy eating and seven physical activity (Table 2). The
strategies applied numerous behaviour change mecha-
nisms, including primes, prompts, and alterations to
the availability, visibility, accessibility, convenience, or
size of choice options. The median number of strategies
intended to implement per site was three (range 2—14),
a median of two (range 1—9) focusing on healthy eating
and one (range 1—5) on physical activity. Except for one
site, all sites also implemented at least one strategy. The
three most often implemented strategies were a packed
lunch recipe campaign (#15), a movement prompt strat-
egy (#20), and a fruit crew-strategy (#16), respectively
(Table 2, Fig. 1). Implementation settings comprised caf-
eterias, meetings, coffee rooms, common working areas,
personal workstations, stairwells, and elevators. Partici-
pation was free of charge for the organisations, and the
study provided intervention sites with materials for prim-
ing and prompting strategies, including posters, labels,
and signs. If the sites chose to implement strategies that
required other materials, such as exercise equipment or
new food products to cafeterias, the sites were responsi-
ble for their procurement.

We defined the ease of implementation of each inter-
vention strategy on a three-point scale (easy, moderate,
demanding) based on discussion within the research
team (Table 2) [39]. The classification reflected the
amount of knowledge and effort required from the imple-
menter to sustain the strategy after its launch. Easy strat-
egies required little specialised knowledge, and besides
occasional check-ups, no actions after launch. Examples
included laying out posters and introducing new equip-
ment or furniture. Moderate strategies required some
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knowledge on correct implementation and light main-
tenance on a regular basis. Examples included main-
taining exercise equipment in pre-defined places and
running the packed lunch recipe campaign that required
a weekly delivery of materials. Demanding strategies
required more specialised knowledge on correct imple-
mentation and daily maintenance. Examples included the
use of nutrition labels and the placement of healthy vs.
unhealthy foods at worksite cafeterias. We judged ten of
the employed strategies easy to sustain, nine moderate,
and four demanding. The three most often implemented
strategies fell under the categories easy and moderate.

Data collection

Implementer perspective

For qualitative, implementer-level evaluation of accept-
ability, we collected data with semi-structured interviews
from the implementers of participating organisations
(Additional file 1). Email and text messages received from
the implementers complemented the interview data. As
applicable, we portray the qualitative data collection and
analysis following the checklist of the consolidated crite-
ria for reporting qualitative studies (COREQ) [46].

The first two authors (E.R., female MSc student in
nutrition, and S.V., female PhD in nutrition) interviewed
the implementers twice along the intervention. Major-
ing in clinical nutrition, both interviewers had received
training in interviewing people. The interviewers had
become acquainted with 55% of the implementers over
the recruitment of participating organisations and the
development and launch of the intervention. The imple-
menters were familiar with the purpose of the interven-
tion and the interviewers’ institutional affiliations, job
titles, and roles in the study. In a healthcare organisation
(O12) with 20 intervention sites, sites with patients were
not accessible to externals. Hence, the head implementer
of this organisation (female HR assistant) conducted the
data collection at these sites with instructions from the
research team.

In total 65 implementers contributed to the accept-
ability evaluation, at least one from each participating
organisation (Table 3). The implementers represented
diverse occupational groups and both management- and
employee-level personnel. Of the implementers, 49% had
been involved in designing the content and implementa-
tion of the intervention to their sites (i.e., "designers”),
and 28% had jobs that essentially focused on the pro-
motion of employee wellbeing and health (i.e., “health
promoters”). The health promoters comprised HR, occu-
pational wellbeing, and work ability personnel, and health
and safety representatives. Without a couple of excep-
tions, the health promoters were also designers. The
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Fig. 1 Examples of materials of most frequently implemented intervention strategies: #15 (top), #20 (middle), #16 (bottom). For descriptions
of content, see Table 2

proportion of implementers without the designer’s and
health promoter’s role (i.e., “other implementers’, such as
assistants and catering personnel) was 48%. Information
on gender was available for 51/65 implementers, and of
these, 40 were female. Unknown gender concerned the
implementers who were interviewed by the head imple-
menter of O12.

The first interview round took place halfway
through the intervention approximately at month six
and the second round at the end of the intervention
approximately at month twelve. The interviews were
conducted in person at the intervention sites as part
of follow-up visits for monitoring implementation.
The median duration of the follow-up sessions was
60 min on the first round and 30 min on the second
round. These sessions comprised the interview and an
implementation quality assurance tour in the worksite

environment. The interviews took place at meet-
ing rooms or at the implementers’ personal worksta-
tions. In open and shared workspaces, personnel not
involved in the interviews could be within earshot. If
on-site visits were not feasible, the interviews were
conducted via Skype for Business-online meeting tool
(Microsoft Corp., Redmond, WA, USA), on the phone,
or by email. The interviewers made notes during the
interviews and typed the notes up after the inter-
views. The transcribed notes were not returned to the
interviewees. The number of interviews per organi-
sation and the number of interviewees per interview
varied along the number of intervention sites and
implementers each organisation had. Additionally,
the interviewees of each organisation could vary from
one time point to another, for example, due to staff
turnover.
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Table 3 Number and work substance of implementers who contributed to the acceptability evaluation

Organisation Total® Designers® Health Other Substance of work
promoters© implementers®

o1 1 1 1 0 HR, communication

02 1 1 1 0 Occupational wellbeing

03 4 2 2 1 Work ability, communication, supervision
of employees'interests regarding employment,
physical activity coaching

04 1 1 1 0 Occupational wellbeing

Q05 5 2 2 3 HR, assistance

06 1 1 1 0 Occupational wellbeing

o7 7 4 2 2 HR, production, catering

08 1 1 1 0 HR, finance

09 2 2 2 0 HR, work ability

010 6 1 1 5 HR, finance, building security and maintenance,
early childhood education, administrative assis-
tance, catering

011 6 5 0 1 Housing construction, housekeeping

012 18 3 1 15 HR, catering, healthcare

013 1 1 1 0 HR

014 5 3 0 2 Management, sales

o15 3 3 2 0 HR, health and safety, catering

Q16 3 1 0 2 Management, administrative assistance, social work

Total 65 32 18 31

@ Total number does not equal the sum of designers, health promoters, and other implementers because most health promoters were also designers

® Involved in intervention design

¢ Substance of work focused on the promotion of employee wellbeing and health

9 Implementers who were not designers nor health promoters

The interviews followed a semi-structured outline
devised by the research team (E.R., S.V,, K.P,, LK., PA.).
Besides the first two authors, the team included profes-
sors and senior lecturers with expertise in the fields
of public health, nutrition, behavioural sciences, and
implementation research. See Additional file 1 for Eng-
lish translations of the interview questions relevant to
the acceptability evaluation. The first interview round
mapped the implementers’ views on the ethicality of
the employer’s attempts to influence the employees’
health behaviour and enquired about the acceptability
of the choice architecture approach in the promotion of
healthy eating and physical activity among employees.
Choice architecture interventions were portrayed to alter
the worksite environment to subtly guide employees to
health-promoting choices. In addition, the interviews
asked about the implementers’ experiences of the imple-
mentation and about observed effects of the intervention.
The second interview round collected complementary
data on implementation and observed effects. Regarding
the sites of O12 that were not accessible to externals, the
head implementer toured the sites once after six months
and collected experiences of the intervention and its
implementation with an adapted interview outline.

Employee perspective

For quantitative, employee-level acceptability evaluation,
we conducted a questionnaire at the end of the inter-
vention among the employees of intervention sites. The
employees were invited to answer a short questionnaire
either online via the Questback®-tool (www.questback.
com) or with paper and pen, depending on which was
feasible for the worksite. A cover letter informed that the
questionnaire was a part of the StopDia study and aimed
to explore employees’ thoughts on workplace wellbeing
promotion. Completing the questionnaire was voluntary
and anonymous, took approximately five minutes, and
required no identifiable information.

The questionnaire included nine acceptability-related
items. One item asked whether the respondent finds
acceptable (yes/no) that the employer seeks to influence
the employees’ dietary and physical activity patterns with
the aim of promoting the employees’ wellbeing. Eight
items were informed by measures used in prior accept-
ability evaluations [20, 21, 24] and asked the respondent
to rate on a seven-point Likert scale (completely disap-
prove—completely approve) the acceptability of eight
specific choice architecture strategies that would be
implemented by the employer (for strategy descriptions,


http://www.questback.com
http://www.questback.com

Rantala et al. BMC Public Health (2023) 23:2451

see results). Additionally, the respondent could choose
an opt-out option “I cannot say” The rated strategies
employed four types of behaviour change mechanisms:
1) the provision of information/tips, 2) point-of-choice
prompts, 3) alterations to the availability of healthy
options, and 4) enhancements to the visibility and acces-
sibility of healthy options. The strategies resembled
those most frequently implemented in the StopDia at
Work-intervention.

The questionnaire also asked the respondent’s predom-
inant quality of work (physical vs. less physical), typical
meal location (worksite cafeteria vs. else), and whether
the respondent wished for support for healthy eating or
physical activity from the employer. Data on the percent-
age of male employees per intervention site during the
intervention year were received from the implementers
(Table 1).

Analyses

Implementer perspective

The implementer-level acceptability evaluation applied
deductive qualitative content analysis [47], building the
coding framework upon the domains of the Theoretical
Framework of Acceptability (TFA): ethicality, affective
attitude, burden, intervention coherence, opportunity
costs, perceived effectiveness, and self-efficacy [13]. The
TFA defines ethicality as the extent to which the inter-
vention fits an individual’s value system; affective attitude
as how an individual feels about the intervention; burden
as the perceived amount of effort that is required to par-
ticipate in the intervention; intervention coherence as the
extent to which an individual understands the interven-
tion and how it works; opportunity costs as the extent
to which benefits, profits, or values must be given up to
engage in the intervention; perceived effectiveness as the
extent to which the intervention is perceived as likely
to achieve its purpose; and self-efficacy as the partici-
pants’ confidence that they can perform the behaviours
required to participate in the intervention [13].

The analysis built on pooled data from the two inter-
view rounds. Comparison between the two rounds was
not meaningful, as the samples of interviewees and dis-
cussed topics were not identical across the two time
points. The first author (E.R.) familiarised herself with
the interview data through reading and rereading, simul-
taneously coding the data according to the domains of
the TFA. The coding was not mutually exclusive, mean-
ing that the same comment could relate to multiple
themes and hence receive several codes. As the analysis
identified no content related to the self-efficacy domain,
we removed the domain from the coding framework.

We promoted the validity and reliability of the coding
through a peer-checking process common in qualitative
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research [48, 49]. The first author reviewed quotes from
the interview data against suggested coding with three
other authors (S.V.,, LK., PA.), and the four authors
refined and agreed on the coding. For data management
and analysis, we used NVivo R1 (QRS International) and
Microsoft Excel® 2016 (Redmond, WA, USA). As the
period between data collection and analysis was substan-
tial, contacts were lost to many interviewees and asking
the interviewees to provide feedback on the results was
not feasible.

Employee perspective

The employee-level acceptability evaluation examined
the questionnaire data with descriptive statistics (fre-
quencies/percentages, measures of central tendency and
dispersion). Friedman test—the non-parametric alterna-
tive for repeated measures ANOVA—with Dunn-Bonfer-
roni post hoc analysis for pairwise comparisons tested for
differences in the distributions of acceptance across the
eight specific choice architecture strategies rated. A non-
parametric test was appropriate because the acceptance
of the strategies proved non-normally distributed based
on visual inspection of histograms and the Kolmogorov—
Smirnov test of normality (p-values<0.001). An overall
acceptance score of the specific strategies was computed
by averaging the ratings of respondents who rated all
eight strategies. A mixed-effects logistic regression
model with site-level random intercept explored associa-
tions between the overall acceptance score and relevant
available site-level predictors: the proportion of male
employees, respondents with physical work, respond-
ents eating at the worksite cafeteria, and respondents
hoping for support in healthy eating or physical activ-
ity (for details of the model, see Additional file 1). For
the model, the acceptance score was transformed into a
dichotomous variable, with scores below the 25™ percen-
tile treated as the target category and scores at or above
the 25 percentile as the reference category. This cut-off
point ensured both categories had sufficient sample sizes
and variation in the predictors and the acceptance score.
Statistical analyses were performed with IBM SPSS® Sta-
tistics 29.0 (IBM Corp., Armonk, NY, USA), considering
p-values < 0.05 statistically significant.

In questionnaires completed with paper and pen,
responses that fell between two options or that indicated
multiple options were coded missing in the dichotomous
yes/no-item (0.1% of total responses) and according to
the lower rating in the scale items (0.1% of total). The
overall percentage of missing data ranged from 0 to 0.9%
across the questionnaire items. Opt-out responses (“I
cannot say”) to the scale items were examined separate
from the numeric responses.
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Results

Implementer perspective

Acceptability-related findings drawn from the imple-
menter interviews reflected six of the seven domains
of the Theoretical Framework of Acceptability (TFA):
ethicality, affective attitude, burden, intervention coher-
ence, opportunity costs, and perceived effectiveness
[13] (Table 4). The findings projected the implementers’
thoughts and observations on the content, implementa-
tion, and effectiveness of the StopDia at Work-interven-
tion, as well as engagement in the promoted behaviours.
The absence of the seventh TFA domain, self-efficacy
(i.e., confidence in ability to participate in the interven-
tion [13]), was unsurprising because choice architecture
interventions are relatively simple to implement and
typically encourage behaviours that require no advanced
skills.

The domains with the greatest number of contribut-
ing implementers were perceived effectiveness, ethical-
ity, and affective attitude, respectively (Fig. 2). Among the
implementers who contributed to each domain, the share
of designers (i.e., implementers involved in the design-
ing phase of the intervention), health promoters (i.e.,
implementers whose work focused on the promotion of
employee wellbeing and health), and other implementers
(i.e., individuals not involved in designing nor health pro-
motion) varied across domains.

The following sections portray our findings related
to each included domain. In accordance with the cod-
ing used in Tables 1 and 3, we indicate the organisations
whose implementers contributed to each finding with
the identifiers O1-16. Where feasible, we refer to spe-
cific intervention strategies to which the implementers
referred using the numbering (#) presented in Table 2.

Ethicality

Regarding the legitimacy of workplace health promotion
in general, implementers across participating organisa-
tions (O1-16) and implementer groups (27 designers,
16 health promoters, 11 other implementers) considered
acceptable that the employer attempts to influence the
employees’ health behaviour to promote the employees’
wellbeing and health. The employer’s efforts to support
healthy behaviours were considered to benefit everyone,
the employer and the employee (O11, O13), as well as
the society (O15). Omitting such efforts could at worst
lead to dismissals if employees were no longer able to
work (O15), and societal resources would not suffice to
cover health care costs (O15). Another argument was
that when hiring personnel, employers have the right to
expect employees to stay able to work (O10). Yet, some
implementers noted that the line between acceptable and
non-acceptable attempts to influence employees’ health
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behaviour is fine (O3, O16); while some greet health
promotion measures with enthusiasm, some find them
fraught (014).

When the implementers were asked to specify the
ways in which the employer may attempt to influence the
employees’ health behaviour, they characterised accept-
able attempts as positive (O3, O5, O15) and encouraging
(02, 08, 010, O14-15) measures that provide voluntary
opportunities (O1—16). Mentioned opportunities could
target the worksite environment with various choice
architecture strategies or rely on the provision of infor-
mation, incentives, or work arrangements.

Choice architecture interventions were considered
ethical across organisations (O1-016) and implementer
groups (27 designers, 16 health promoters, 11 other
implementers), mainly because they maintain employees’
freedom of choice (04-6, 010, O12)—or as one imple-
menter (O9) put it: “because they do not force employees
to do anything. The environment just offers opportuni-
ties, and employees may choose whether to follow the
cues” Mentioned opportunities through which the work-
site environment could promote healthy behaviours
included ergonomic furniture such as height-adjustable
desks (010, O16); the availability, arrangement, and
presentation of healthy foods at worksite cafeterias and
meetings (01, O7, 09, 012), as well as facilities and
equipment for physical activity (O10). Implementers also
supported the way in which choice architecture interven-
tions can create contexts that “wake up” (O1) without
being too “flagrant” and hence “pushing” (O11), and how
these contexts can facilitate choices that experts have
evaluated beneficial for health (O13). One implementer
(O15) expressed their support for choice architecture
strategies by noting: “The living environment influences
behaviour anyway, so we can just as well build an envi-
ronment that guides to healthy choices”.

Affective attitudes

Positive affective attitudes Positive affective attitudes
were expressed by 26 implementers (18 designers, 11
health promoters, 8 other implementers), at least one
from each participating organisation. Positive attitudes
focused on the choice architecture approach, imple-
mented intervention strategies, intervention materi-
als, intervention implementation, and the StopDia pro-
ject as a whole. The choice architecture approach was
well received, as implementers described the approach
“very nice’, “good’, “friendly’, and/or “sensitive” (02,
04). Regarding implemented strategies and materials,
implementers reported positive attitudes towards strat-
egies targeting the food provision at worksite cafeterias
(Table 2: strategies #1, 2, 4, 5, 8, 9, 12, 13; organisation
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Fig. 2 The number of implementers who contributed to the acceptability evaluation overall and by domain. Total does not equal the sum
of designers, health promoters, and other implementers because most health promoters were also designers

03), strategies targeting packed lunches (#15; O3, O7,
09, 010-13, 015-16) and snacks (#16; 012, O14) in
coffee rooms, and strategies encouraging physical activ-
ity (#18—20; O1, 03, 09, 016). In one organisation (03),
implementers described strategies implemented at the
worksite cafeteria “brilliant” and “the best offering of
the project” and found the changed look of the cafeteria
“refreshing” These implementers were satisfied also with
the materials provided for other implemented strategies,
which encouraged smart packed lunches (#15), stair use
(#18—19), and context-specific movement (#20): “The
materials were good, clear, and easily accessible, and
instructions were good. Particularly the packed lunch
recipes were good material”. The implementer of another
organisation (O13) was content with the tone of the
packed lunch recipes (#15): “The recipe cards do not feel
pushing or imposing; their health-promoting message
does not come across negatively”. In a couple of organi-
sations (O1, O8), implementers found that the strategies
implemented (#1, 10, 15, 20) suited their organisation
and supported prior occupational wellbeing measures.

As for the implementation, several implementers were
gladly involved (010, O12), particularly after the imple-
mentation had formed into a routine (010). Additionally,
implementers welcomed the opportunities for breaks
and physical activity that their implementation tasks
afforded (O7-8, O11). One implementer (O5) was unable

to suggest any improvements to the implementation
process. In addition, implementers were content with
the 12-month duration of the intervention (010, O14).
Regarding the StopDia project, several implementers
expressed their satisfaction and found the project and its
cause good, positive, and/or useful (O3—4, 06, 08, O14).

Critical affective attitudes More critical attitudes came
from altogether eleven implementers (6 designers, 1
health promoter, 5 other implementers) who represented
five organisations. These attitudes focused on the packed
lunch recipe strategy (Table 2, Fig. 1: #15), including
its materials and their implementation. Regarding the
materials, comments showed the variability of inter- and
intra-individual food preferences. On one hand, imple-
menters could hope for more basic recipes that include
common, local ingredients (08, O16). On the other
hand, they could state that the recipes appeared taste-
less and required “tuning’, for example, with added fat or
seasoning (O16, 010). In terms of implementation, one
implementer (O10) struggled finding motivation in the
beginning of the intervention: “At first, I didn’t find moti-
vating to change the recipe cards because the job felt an
additional, unconnected work task that required remem-
bering” However, once the task formed into a routine,
motivation increased. Related to perceived effectiveness,
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implementers at three sites (O11, O14) lost their moti-
vation to sustain the recipe strategy due to perceived
ineffectiveness.

Burden

Burden-related comments referred to implementa-
tion and engagement in the promoted behaviours. Fif-
teen implementers (11 designers, 6 health promoters, 4
other implementers) from nine organisations (O1, O5-6,
09-12, O14, O16) considered the implementation to
cause little or no burden, portraying the implementation
“easy’, “simple”, “natural’; and/or “effortless” A couple of
implementers, however, experienced the packed lunch
recipe strategy (Table 2: #15) more burdensome. Accord-
ing to our categorisation, this strategy was moderate to
sustain, defined as requiring some knowledge on cor-
rect implementation and light maintenance on a regular
basis. One of the implementers (O10, other implementer)
noted that remembering to update the recipe materi-
als weekly was challenging at first. This burden reduced
over time, however, as the implementation “fell into a
routine” The other implementer (O1, designer and health
promoter) found the recipe strategy too burdening to
sustain, as regards uploading the recipes on info screens
and timing their display. Regarding the engagement in
the promoted behaviour, two implementers (O8, designer
and health promoter; O11, designer) felt that the packed
lunch recipes should have been less burdensome, mean-
ing “simpler” and “quicker” to prepare.

Intervention coherence

Comments that reflected intervention coherence were
related to implementation. One implementer (012,
designer and health promoter) portrayed that under-
standing the rationale behind the intervention motivated
them to implement: “The study woke me to think of type
2 diabetes and that I wouldnt want to get it. That raised
my interest in the choice architecture approach as well”
Via personal interest, this comment draws a link between
intervention coherence and affective attitudes. Another
implementer (O4, designer and health promoter) had
an opposite experience. This implementer participated
in intervention design but delegated the responsibility
of delivery to site managers via email instructions. The
implementation in this organisation proved less success-
ful. The implementer pondered that the lack of under-
standing could explain the poor performance: “the site
managers might not see the connection between health
promotion activities, diabetes, and, for example, absence
from work”.
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Opportunity costs

Cost-related remarks concerned the financial invest-
ments that intervention materials and their imple-
mentation required. Two implementers (O12, other
implementers) criticised the public funding and efforts
invested in the packed lunch recipe strategy (Table 2:
#15). These comments reflected frustration with the
labour policy that the ruling government had imple-
mented. One implementer said: “I dont really under-
stand why they (i.e., the recipe cards) are like this (i.e.,
printed). Wouldn't electronic materials be more contem-
porary? The cards have consumed plenty of money and
printing materials. I admit that the past years’ cuts in
hourly wages nag me while I change the cards and sign
the checklist—that this can be afforded” The other imple-
menter thought: “taxpayers’ money should not be spent
on this (i.e., the recipe materials) but on something more
important”.

At one site (O14) that chose to implement the fruit
crew strategy (#16) by treating employees with unlim-
ited fruit daily, costs appeared too high for sustained
implementation. Interestingly, at another site of the same
organisation, no cost-related issues emerged once the
same strategy was delivered with less intensive imple-
mentation; by providing each employee one fruit on two
days of the week.

Perceived effectiveness

Perceived effectiveness was overall mixed, cluster-
ing around positive and negligible findings and varying
both between and within strategies, organisations, and
implementers (designers, health promoters, other imple-
menters). Reports of perceived effectiveness consisted
mostly of implementers’ observations of effects that spe-
cific intervention strategies had elicited in themselves
or in the rest of the personnel of their worksites. These
observations concerned strategies that targeted the food
provision at worksite cafeterias or meetings, drinking
water, packed lunches and snacks, stair use, and move-
ment breaks (Fig. 3, Table 5). Across the strategy-specific
observations, positive perceived effects were reported
from 15, negligible from 12, and negative from four
organisations. In addition, the comments of a few imple-
menters reflected beliefs rather than actual observations,
and some implementers discussed effectiveness more
generally.

Positive perceived effects of eating-related strat-
egies appeared in increased availability and con-
sumption of nutritionally high-quality foods, such as
vegetables and fruit at worksite cafeterias, meetings, or
coffee rooms (Table 5). Further positive observations
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Food provision at worksite cafeterias

Food provision at meetings  JE3EAEHBIEE

Drinking water ~ EEEHESE

Packed lunches and snacks / recipes
s

Packed lunches and snacks / fruit crew
YIS

Stair use HEEHRIERE

Target of intervention strategies

Movement breaks / poster prompts
I,

Movement breaks / exercise equipment
V///7/

Intention to implement 0 2
# Positive perceived effects

Negligible perceived effects
% Negative perceived effects
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4 6 8 10 12 14 16
n organisations

Fig. 3 Strategy-specific perceived effects reported from organisations that intended to implement corresponding strategies. Total number

of participating organisations 16. Coding is not mutually exclusive

included employees’ interest in and the use of the pro-
moted packed lunch recipes, as well as the use of water
bottles provided for employees. With strategies pro-
moting daily physical activity, positive perceived effects
emerged as increased movement and the use of stairs
and available exercise equipment. Factors that accom-
panied positive observations were related to the imple-
menter, the social and physical work environment, and
the employer. Examples included the implementers’ ini-
tiative to present and deliver print intervention materi-
als to employees personally (O10), positive behavioural
examples set by colleagues (O11), high community spirit
and active employees that were used to organising com-
mon activities (O15), the opportunity to use working
hours and worksite facilities to prepare and enjoy packed
lunches together with colleagues (016), and the employ-
er’s financial support for organising fruit provision in cof-
fee rooms (O14).

Reports of negligible perceived effects were nearly as
common as reports of positive perceived effects. In addi-
tion, perceptions of positive and negligible effects often
coexisted, as implementers could observe positive effects
in some employees or behaviours while negligible effects
in other employees or behaviours. Regarding strategies
targeting packed lunches and snacks (Table 2: #15-16),
implementers reflected potential reasons for the mixed
or negligible effects. Suggested explanations included

employees’ varying needs for (010, O12, O16) and
understanding of (O1, O8) the strategies, varying food
preferences (09, O11), as well as large work communities
and shift work that challenged the organisation of and
engagement in common activities (O1, O12).

Negative perceived effects were rare and appeared
in tearing down of posters (O2, O7), in hoarding of
fruit that the employer provided (O14), and in reports
of unpleasant feelings after the use of certain exercise
equipment (09). Some of these effects occurred only
in the beginning of the intervention and disappeared
through enhanced implementation and communication
with the employees (07, O14).

Besides actual observations, a few implementers
expressed sceptical beliefs in the effectiveness of strate-
gies promoting healthier eating. While one implementer
(010, other implementer) considered that “eating at
work can hardly be influenced’, another (O15, designer)
thought that strategies at the worksite cafeteria “won’t
help if people have no motivation” and “matter little
because people eat what they wish at home”. One imple-
menter of a healthcare organisation (O12, other imple-
menter) expected the packed lunch recipes to bear little
effect: “I doubt the resulting health benefits are very sig-
nificant. Particularly in hospitals people have so much
nutrition knowledge that a few recipe cards will hardly
prevent any type 2 diabetes case” This comment was
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Table 5 Examples of positive (+), negligible (~), and negative (—) perceived effects of specific intervention strategies

Target and corresponding intervention strategies

Examples of perceived effects (O =organisation, # =strategies
implemented)

Healthy eating

Food provision at worksite cafeterias
2. Widen selection
4. Increase visibility and proximity
5. Decrease visibility and proximity
7.Increase perceived variety
8. Use smaller serving dishes
9. Use smaller serving utensils
11. One plate-policy
12. Point-of-choice prompts
13. Prime for better choices

Food provision at meetings
1. Enable healthy choices
3. Replace with better alternatives
6. Increase convenience
10. Use smaller serving sizes

Drinking water
14. Facilitate and remind of drinking water

Packed lunches and snacks
15. Encourage smart packed lunches (the packed lunch recipe campaign)

Packed lunches and snacks
16. Encourage the provision of fruit at work (the Fruit Crew-strategy)

Physical activity

Stair use
18. Enhance stairwell visibility
19. Prompt choosing the stairs

+Changes in the cafeteria were eye opening; how small changes
influenced behaviour. Implementers perceived that the intervention had
resulted in lighter eating (03: #2,4,5,8,9, 12, 13)

+Consumption of salads and fruit increased, consumption of main courses
and carbohydrate accompaniments (i.e., mashed/boiled potatoes, rice,
pasta) decreased. The implementers also noticed that they themselves
started to consume more salad in the cafeteria (O7: #2,4,5,11—13)
+/~Some customers noticed the point-of-choice Heart symbols

and chose corresponding foods, some did not (O12: #2,4,5,7,12,13)
~No observed effects on customers' food choices (O15: #2,4,5,12,13)
~No observed effects on breakfast porridge consumption (O7: #2, 4, 5,
11-13)

+Meeting organisers increased orders of fruit and decreased orders

of sweet buns (O10: #1; O11: #1, 3, 6)

+Serving fruit ready to eat (e.g., peeled) reduced food waste (O11)
+Employees gave positive feedback on fruit served at meetings (O11). [A
positive change in attitudes over the intervention]

+Water bottles were used (05, 09)

+ At least some employees/implementers took recipes (01-2, 06-12,
014-16)

+ At least some employees/implementers tried recipes (02, 05-6, 09-10,
012-13,016)

+The employees were allowed to try a recipe at work during working
hours, and the prepared food was served at the worksite’s weekly brunch
O16)

+More recipes were taken when presented and handed out to employees
personally (010)

+If one employee reviewed and commented on a recipe, other employees
could take the recipe as well (O11)

+Employees looked forward to upcoming recipes (07, 012-13,015)

and asked when they appear (012-13)

+Employees who did not speak Finnish as their first language tried

to translate the recipes in English (O8)

~Qverall, few recipe cards were taken (O1, 06, 09-12, 014-16)

~Recipes were taken but not prepared (014, 016)

~Recipes could remain unused if they included ingredients not available
at home or ingredients not usually used in home cooking (011,014, 016)
— Posters were torn down over the intervention year (02)

+The strategy was in active use at least in some coffee rooms or some parts
of the worksite, with the costs of provided fruit covered by the employees
(09, O15) or by the employer (014)

+The strategy was in use in coffee rooms where the community spirit

was high and where the employees actively organised events and common
activities (O15)

+Employees occasionally brought fruit for everyone to enjoy, e.g., dur-

ing the harvest season (O10) or Christmas (O16)

+/- In the beginning of the intervention, employees in the day shift took
so many fruit that none were left for employees in the evening shift. Once
instructions were clarified (one fruit/employee), the strategy began to work,
and the fruit sufficed for everyone (014)

~The strategy was not in active use (01,010,012, 015,016)

~No fruit crews were formed because the employees ate plenty of fruit
anyway and found the strategy useless (012)

~The fruit basket of the “Fruit Crew"-starter set was used for something else
than for serving fruit, e.g,, for keeping pens (015, 012)

+Implementers perceived increased stair use (03, 06)
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Table 5 (continued)
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Target and corresponding intervention strategies

Examples of perceived effects (O = organisation, # = strategies
implemented)

Movement breaks
20. Prompt context-specific movement

Movement breaks
21. Enable movement with exercise equipment
22.Increase visibility and proximity of exercise equipment

+Movements were performed (05-12, 014)

~Implementers saw no one perform any movements (O10-14)
~Implementers themselves performed no movements although the post-
ers were in sight (012, 016)

—In the beginning of the intervention, the posters were removed

from bathrooms (07)

+ At least some employees used at least some of the available equipment
(03,09,014)

+The equipment tended to disappear/travel away from its intended place,
indicating potential use (09)

+/~Balance cushions on seats shared opinions; some used them, some
not (09)

~Equipment was not used (014)

—For some, sitting on balance cushions caused nausea (09)

related to the criticism of intervention costs that was
described in the opportunity costs section.

Regarding general reflections on effectiveness, several
implementers (O3, O4, O11, O14) discussed the time
needed for interventions to take effect. The implement-
ers noted that changes rarely happen overnight, referring
both to intervention implementation, which may require
changes in organisational culture and practices, and
to intervention impact, which requires readiness from
the employees to adopt the intervention and to change
own behaviour. Hence, to enhance adoption, one imple-
menter (O14) suggested leveraging messengers that show
the way and encourage colleagues to try out new things.
This suggestion aligns with the observation on how the
social work environment can enhance effectiveness. Fur-
ther propositions included a digital app-assisted delivery
besides print materials (O14) and the provision of inter-
vention materials in English besides Finnish to consider
employees with immigrant background (O8).

Concerning the persistence of intervention effects,
the reports of several implementers (02, 010, O11,
012) indicated that over time people may get numb to
the intervention and initial effects may begin to fade.
This remark applied to strategies that prompt suggested
behaviours with attention-capturing cues and to strate-
gies that require commitment and active participation. To
sustain the effectiveness of attention-capturing prompts,
one implementer (O2) suggested refreshing intervention
materials and their placement occasionally. To encourage
the continuation of commitment-requiring activities, the
same implementer suggested minor rewards. For exam-
ple, the employees might find more motivating to keep
arranging fruit provision in coffee rooms if the employer
occasionally organised the fruit service for them. This
remark aligns with the above-mentioned observation that
the employer’s financial support for the arrangement of

healthy food provision at the worksite, either in the form
of money, time, or facilities needed for implementation,
appeared to accompany positive perceived effects.

Employee perspective

In total 1124 employees from 15/16 participating organi-
sations completed the questionnaire at the end of the
intervention. The sample represents approximately 22%
of the total number of employees who worked at the
intervention sites. The mean response rate across organi-
sations, including the one with zero respondents, was
31% (SD 23, range 0—68%). Of the respondents, 20% had
a physical work, 29% used to eat at the worksite cafeteria,
37% wished that the employer would provide support for
healthy eating, and 61% wished for support in physical
activity.

Of all respondents, 95% considered acceptable that
the employer seeks to influence the employees’ dietary
and physical activity patterns to promote the employees’
wellbeing. The median overall acceptance of the specific
choice architecture strategies evaluated was 7 (inter-
quartile range IQR 6.4-7) (Table 6). The same applied
to each specific strategy (Mdn 7, IQRs 6-7 to 7-7). Yet,
we observed statistically significant differences between
the distributions of acceptance of specific strategies
(x*(7)=150.421, p<0.001, n=977). The level of accept-
ance of strategy (f.) that would improve the healthiness of
foods and beverages available at the worksite—or in other
words, replace less healthy options with healthier alterna-
tives—was significantly lower compared to strategies that
would (a.) provide information or tips on healthy eating
and physical activity (p<0.001), (c.) increase the relative
availability of healthy options at the worksite cafeteria
(»<0.001), (d.) enhance the visibility and accessibility of
healthy options at the worksite cafeteria (p=0.018), (e.)
clearly indicate healthy options at the worksite cafeteria
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Table 6 Acceptance among employees of specific strategies that the employer would implement

Strategy Behaviour change mechanism n (%)? Mdn® IQR Range Opt-out, n (%)°

a. Information or tips related to healthy eating and physical Provision of information 1103 (98.1) 7° 7-7 1-7 20(1.8)

activity distributed at the workplace

b. Reminders of wellbeing-promoting acts during working Point-of-choice prompt 1107 (985) 7% 6-7 1-7 15(1.3)

hours placed in the worksite environment

. The proportion of healthy options increased at the worksite ~ Availability 1040 (92.5) 7° 7-7 1-7 77 (6.9)

cafeteria supply

d. Healthy options placed on the most visible spots Visibility, accessibility 1030 (91.6) 7° 7-7 1-7 85 (7.6)

with the easiest access at the worksite cafeteria

e. Healthy options clearly marked at the worksite cafeteria Provision of information, point- 1032 (91.8) 7° 7-7 1-7 82(7.3)
of-choice prompt

f. Foods and beverages served at the worksite made Availability 1068 (95.0) 7° 67 1-7 49 (4.4)

healthier, for example, at meetings or coffee breaks

g. Physically more active working enabled at the worksite, Availability 1078 (95.9) 7° 7-7 1-7 40 (3.6)

for example, with standing desks or exercise equipment

for employees

h. Using the stairs instead of the elevator encouraged Point-of-choice prompt 1069 (95.1) 7% 6-7 1-7 48 (4.3)

at the worksite, for example, with encouraging illustrations
or markings that lead to the stairs

Overall acceptance score

977 (869) 7 64-7 1-7 na

@ Number of numeric responses (% of total responses)

b Rating scale: 1=completely disapprove, 7=completely approve. Different superscript letters indicate statistically significant differences (p-value <0.05) in pairwise

comparisons

¢ Number of opt-out responses “l cannot say” (% of total responses). na= not applicable

(p=0.005), and (g.) increase opportunities for physical
activity at the worksite (p<0.001). No significant dif-
ferences were observed between any other strategies.
Greater proportion of male employees at the interven-
tion site was significantly associated with a lower overall
acceptance score (OR 4.4, 95% CI 1.2 to 16.5) (Additional
file 1). Physical work, eating at the worksite cafeteria, and
wish for support in healthy eating or physical activity
appeared unrelated with the acceptance. The proportion
of opt-out responses (“I cannot say”) ranged from 1.3% to
7.6% across the strategies evaluated.

Discussion

This study evaluated the acceptability of a large-scale
choice architecture intervention for healthy eating and
daily physical activity at the workplace, considering the
perspectives of implementers and influenced employ-
ees. The intervention applied a broad range of strategies,
including primes, prompts, and alterations to the availa-
bility, visibility, and accessibility of choice options. Imple-
menters considered the choice architecture approach
ethical for workplace health promotion, expressed mostly
positive affective attitudes to the intervention, and expe-
rienced little burden due to implementation. Interven-
tion coherence supported acceptance through increased
interest in implementation, whereas cost acceptance
appeared dependent on the perceived utility and inten-
sity of implementation. Perceived effectiveness was

mixed. Employees expressed overall high acceptance of
evaluated choice architecture strategies.

The support we observed for the choice architecture
approach in workplace health promotion aligns with the
results of population surveys that have demonstrated
overall support for a range of choice architecture strat-
egies implemented by various actors, including the
employer [26], catering services [14, 21, 22], and poli-
cymakers [14—19, 24, 27]. The acceptance we observed
might be partly explained by the intention of our inter-
vention to promote small daily choices that contribute
to the targeted individuals’ wellbeing and health. Popu-
lations across the globe appear to support choice archi-
tecture interventions perceived to have legitimate goals
that serve the interests or values of most choosers [16,
17]. Relatedly, interventions intended to promote social
good such as health have proved better accepted com-
pared to interventions intended to increase the profits of
the implementer [14, 23].

Another factor that may have contributed to the high
acceptance of our intervention is the type of strategies
implemented. Besides a few less transparent strategies in
cafeterias and meetings, such as changed placement and
portion sizes, most strategies and their intentions were
transparent to the influenced employees. These trans-
parent strategies either introduced new healthy choice
options or cued the selection of such options with visual,
attention-capturing cues that encouraged the promoted
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choices by making them attractive or salient, or by lever-
aging social norms and commitment. The dominance of
these strategies in our intervention may be related to their
applicability to diverse worksites regardless of resources,
such as cafeterias or vending machines [39], or to their
appeal to the designers who participated in their selec-
tion. The transparent strategies have been characterised
as “epistemic transparent type 2 nudges’, or “empower-
ment nudges’, that engage automatic attention processes
to facilitate reflected choices that individuals themselves
evaluate as consistent with their preferences and inter-
ests [10]. While intentionally guiding people towards
certain behaviours, these strategies promote autono-
mous decision-making and count as the least intrusive
choice architecture interventions [10]. When disagreeing
with the cues, people can easily and consciously neglect
them. In prior acceptability evaluations, more transpar-
ent and less intrusive strategies such as nutrition labels
have consistently received greater support compared to
less transparent and more intrusive strategies, such as
reductions to portion sizes or limitations to availability
[15-21, 24, 26, 27]. Our employee-level data lent support
for these findings. While the employees expressed high
approval for all evaluated strategies, the data indicated
that more intrusive strategies that replace less healthy
foods with healthier alternatives may receive less support
compared to less intrusive strategies that provide infor-
mation or enhance the availability, visibility, or accessibil-
ity of healthier choices. Nevertheless, work communities
and people in general appear to welcome the assistance
that behavioural contexts can provide in overcoming the
obesogenic influence of the contemporary living environ-
ment, which often translates to energy-dense and nutri-
tionally poor food choices and sedentariness.

In terms of intervention coherence, our interview data
indicated the importance of ensuring that implement-
ers reach sufficient understanding of the purpose and
working mechanism of applied intervention strategies.
Such understanding could remain poor among imple-
menters who did not participate in the designing phase
of the intervention and whose role was to merely deliver
the intervention. Relatedly, low perceived utility of the
intervention was linked to poor approval of opportunity
costs. Greater intervention coherence, in turn, not only
promoted acceptability but appeared to enhance motiva-
tion for implementation as well. This observation sup-
ports the findings of our implementation evaluation [39]
that demonstrated the importance of proper knowledge
transfer to everyone involved in the implementation pro-
cess, including those who miss the initial orientation and
planning phase. Such knowledge sharing should help
implementers to see the purpose and relevance of the
intervention for themselves, their work community, and
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the organisation [39]. These insights provide empirical
support for the Normalization Process Theory according
to which the implementation, embedding, and integra-
tion of new practices in social contexts require that the
practices are apprehended as meaningful, valuable, and
useful [50].

Implementers expressed mostly positive affective
attitudes to the content and implementation of the
intervention, experienced overall little burden due to
implementation, and rarely criticised costs; thus captur-
ing the principle of choice architecture interventions
being simple and inexpensive to implement [1, 42]. Yet,
a small group of implementers criticised the content and
costs of the intervention, as well as the burden related
to engaging in the promoted behaviour. This criticism
concerned particularly the packed lunch recipe cam-
paign, which all sites intended to implement and which
was the most extensively discussed intervention strat-
egy. The critique applied to the type of recipes included
in the campaign, the money spent on producing the
materials (although the worksites received the materials
free of charge), and the resources needed to deliver the
materials. The criticism is understandable taken peo-
ple’s varying values, food preferences, and resources for
food preparation. People tend to agree with choice archi-
tecture interventions that meet their preferences and
support needs [25, 26]. Yet, our employee-level data pro-
vided no evidence of an association between employees’
wish for support in healthy eating or physical activity and
their overall approval of the evaluated strategies. Greater
proportion of male employees per site, however, pre-
dicted lower acceptance; corroborating earlier evidence
of a gender difference in the acceptance of choice archi-
tecture interventions [15-17, 19, 20, 24, 27].

An interesting feature of the received critique was
that it often (though not always) came from implement-
ers who were not involved in designing the interven-
tion. While we tailored the content and implementation
of the intervention to fit local contexts in collaboration
with selected members of the personnel of the participat-
ing organisations, the personnel involved in the design
process may have been insufficiently familiar with the
employees of the intervention sites and hence unable to
consider the hopes and needs of all employee groups. On
the other hand, related to the above-discussed observa-
tions on intervention coherence, the implementers who
missed the design process may have had poorer under-
standing of the purpose, rationale, and working mecha-
nism of the intervention, which may have negatively
influenced their attitudes to the intervention. In addition,
the implementers behind the critique were mostly indi-
viduals whose work substance was unrelated to the pro-
motion of employee wellbeing and health. Consequently,
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they might have been overall less interested in activities
for nutrition and health. While these findings highlight
the importance of designing publicly funded health-pro-
motion interventions that acknowledge the target popu-
lation’s preferences, they simultaneously demonstrate
the difficulty of finding population-level strategies that
appeal to everyone.

Although the implementers perceived many strate-
gies to elicit positive effects, reports of negligible effects
were also common. Factors accompanying positive
effects involved an active implementer, supportive social
and physical work environment, and employer-granted
financial support for implementation. Besides support-
ing the target audience in engaging in the promoted
behaviour, these factors facilitate implementation [39],
which in turn predicts greater effectiveness [51, 52]. In
terms of perceived ineffectiveness, the explanations our
implementers suggested included varying individual
preferences, needs, and understanding of the interven-
tion. The suggestions relate to the discussed relationship
between preferences and affective attitudes to the inter-
vention and receive support from prior choice architec-
ture research in which conflicts between the intervention
and the target group’s preferences have proved barriers to
intervention effectiveness [11, 53].

Another potential explanation to the varying per-
ceived effectiveness is the type of intervention strategies
employed. As mentioned, the most frequently imple-
mented strategies in our intervention count as so-called
epistemic transparent type 2 nudges [10]—also known as
cognitively oriented nudges [54]—that promote reflected
choices. While such strategies are the least intrusive
and appear best accepted within the choice architecture
approach [15-21, 24, 26, 27], their effect sizes tend to be
small [54, 55]. Yet, anticipated and true effectiveness of
choice architecture strategies seem inversely correlated
[19]. This misconception may have contributed to our
designers’ proneness to select strategies that yield rela-
tively small effects.

In our implementer reports, perceived effectiveness
was linked with affective attitudes and views on oppor-
tunity costs. More specifically, perceived effectiveness
could influence the implementers’ interest in sustaining
the intervention and their approval of the resources that
were invested in the intervention. These observations
are analogous to our findings on factors that facilitate
implementation [39] and support prior research that has
found perceived effectiveness an important predictor of
acceptability [14, 15, 18, 19]. Yet, we remind that per-
ceived effectiveness may deviate from true effectiveness
[19] and can depend on, for example, received informa-
tion on expected impact [15] or personal experiences of
intervention effects [14]. Hence, perceived effectiveness
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mainly reflects the implementers’ attitudes to the useful-
ness of the intervention [23].

Strengths and limitations
The strengths of this study include the theory-based,
multidimensional acceptability evaluation of a broad
range of choice architecture strategies that were selected
for implementation in collaboration with participating
organisations and integrated into the daily operations
of heterogeneous worksites. The evaluation covered the
perspectives of two key groups within work communi-
ties, implementers and influenced employees, finding
both groups to support the choice architecture approach
for promoting healthy eating and daily physical activity at
the workplace. The implementers included both individ-
uals who had participated in designing the intervention
to their worksites and individuals who had not. Regard-
ing the implementers, the evaluation covered experi-
enced (i.e., concurrent and retrospective) acceptability of
the intervention and its implementation, acknowledging
the multi-faceted definition of acceptability. The evalua-
tion drew a nuanced view of the multitude of factors that
influence acceptance and consequently implementation
and effectiveness, providing support for the development
of improved interventions [12, 13]. The study stretches
beyond prior research that has mainly evaluated antici-
pated (i.e., prospective) acceptability of hypothetical
choice architecture interventions among potential target
audiences [14-27]. Regarding employees, our evalua-
tion covered the retrospective evaluation of eight specific
intervention strategies employed in the intervention. In
this respect, the work adds to the few existing choice
architecture studies that have examined the influenced
individuals’ experienced acceptance in the real world
[28-31]. Moreover, with rich data from the field, the pre-
sent study contributes to the translation and upscaling of
choice architecture interventions from controlled behav-
ioural laboratories and living labs to diverse real-world
settings, providing insights on the feasibility of various
choice architecture strategies in the workplace context.
The study has its limitations as well. The strate-
gies most frequently implemented in the interven-
tion either introduced new healthy choice options or
prompted healthy choices with attention-capturing
visual cues. Such strategies represent the least intru-
sive choice architecture interventions that leave the
freedom of choice fully to the targeted individuals.
Hence, our results largely reflect the acceptability of
the gentlest nudges. In addition, since the participat-
ing worksites implemented several intervention strate-
gies simultaneously, the implementer-level analysis was
unable to evaluate the acceptability of each individual
strategy. Yet, where feasible, we indicated the specific
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strategies to which our implementers referred. Another
limitation of the implementer-level assessment is that
our implementers’ interview reports reflected to some
extent a dual perspective, that of the intervention deliv-
erer and that of the intervention receiver, and in cer-
tain domains, these two perspectives were impossible
to distinguish. The reason for this mixing was that the
implementers were selected among the personnel of the
intervention sites. Consequently and unavoidably, simi-
lar to other employees at their sites, the implementers
too became exposed to and influenced by the interven-
tion. The positive side of this dual perspective is that
the implementer-level data partly complements the
employee-level data. As for the employee-level analy-
sis, due to privacy protection, our questionnaire did
not collect identifiable data on individual respondents.
We were hence unable to examine the extent to which
our sample represents the employee population across
the participating organisations, and whether individual
characteristics such socio-economic background influ-
ence acceptance.

Implications for practice and research

Our empirical findings suggest that from the perspective
of acceptability, workplaces can safely adopt the choice
architecture approach as a tool to create worksite envi-
ronments that support the personnel in adopting and
maintaining healthy lifestyles. For a broad acceptance
within the work community, including both implement-
ers and influenced employees, we recommend involv-
ing representative members of each personnel group in
designing intervention content and implementation,
acknowledging the factors this study identified to influ-
ence acceptance. Particularly, we recommend ensur-
ing sufficient understanding of the intervention among
implementers, and tailoring intervention content to the
personnel’s needs, values, and preferences as far as pos-
sible within a group-level intervention. Future studies
could evaluate the acceptability of more intrusive choice
architecture strategies for promoting healthy eating and
daily physical activity at the workplace, for example, set-
ting healthy options the default choices. Additionally,
studies could compare the acceptance of choice architec-
ture interventions with other types of workplace inter-
ventions for healthy eating and daily physical activity,
for example, limitations to the availability of unhealthy
options at the worksite, knowledge-based lifestyle coach-
ing programs, and financial (dis)incentives for (un)
healthy choices. Regarding the perspective of influenced
employees, collecting demographic data on individual
respondents would enable the comparison of acceptance
between diverse employee groups.
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Conclusions

This acceptability evaluation of a large-scale choice archi-
tecture intervention for healthy eating and daily physical
activity at the workplace found a broad range of choice
architecture strategies overall acceptable for workplace
health promotion, yet identified numerous facilita-
tors and barriers of acceptance. The work adds to prior
research with a theory-based analysis that considered
multiple dimensions of acceptability and included the
perspectives of two key groups within work communi-
ties, implementers and influenced employees, once they
had experienced the intervention. The work provides
insights on the upscaling of choice architecture interven-
tions to heterogeneous real-world settings and supports
the development of improved interventions.
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