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Epigrafe

Nunca é tarde para lutar pelos seus sonhos, desde que a sua

determinacéo seja maior que qualquer obstaculo.
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Resumo geral

Introducdo: Esta dissertacdo foi realizada tendo por base dois objetivos principais. O objetivo
inicial foi a realizacdo de uma revisdo sistematica da literatura (RSL) com a intencdo de
examinar a potencial influéncia da utilizacdo de uma secretéria ajustavel em altura e que permite
trabalhar em pé (SSD) nos comportamentos alimentares. O segundo objetivo desta dissertacdo
foi realizar um estudo original com base nos dados obtidos numa intervengdo randomizada e
controlada (RCT), com o objetivo de comparar os individuos que utilizaram SSD e 0s que
permaneceram no grupo de controlo (secretaria tradicional), e observar diferencas nos habitos
alimentares no que diz respeito a adesdo a dieta mediterranica.

Método: Na RSL foram identificados 2209 estudos, dos quais 1778 foram excluidos, resultando
em cinco artigos selecionados para analise de texto completo. No final, quatro estudos foram
incluidos na RSL. Uma pesquisa abrangente de varias bases de dados foi realizada para
identificar todos os RCTs publicados em inglés entre 2014 e 2023, que envolveram 119
participantes e implicaram a SSD e comportamentos alimentares.

O RCT original incluiu 38 trabalhadores de escritdrio da Universidade Lus6fona e decorreu no
ambiente de trabalho dos participantes e teve a duracdo de seis meses. Os participantes foram
aleatoriamente alocados para um de dois grupos (i.e., intervencdo ou controlo). Foi efetuada
uma avaliacdo nutricional dos habitos/comportamentos alimentares utilizando um questionario
de 11 itens para avaliar a adesdo a dieta mediterranica no inicio e no final dos 6 meses.
Resultados: A RSL sugere que as SSD podem ter o potencial de reduzir o apetite e a ingestao
energética. No artigo original foram encontradas diferencgas entre os grupos, apds 6 meses de
utilizacdo da SSD, favorecendo o grupo de intervencdo com uma maior adesdo a dieta
mediterranica (+3,37 pontuacdo) (p=0,013) e consumo de peixe (+0,79 porc¢des/semana)
(p=0,022) e vegetais (+1,0 por¢cdes/semana) (p=0,002).

Conclustes: Parece que as SSD podem ter o potencial de afetar positivamente as sensacgdes de
apetite e a ingestdo energética. Os resultados do estudo original vao no sentido dos da RSL e
indicam que a acessibilidade as SSD pode possivelmente promover selecdes alimentares mais
saudaveis e melhorar a adesdo a uma dieta de estilo mediterranico. No entanto, dada a falta de

estudos sobre este tema, sdo necessarios mais estudos para confirmar estes resultados.

Palavras-chave: escritdrio; trabalho; secretaria ajustavel; dieta; padrdes alimentares.
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General abstract

Introduction: This dissertation was undertaken with two main goals. The initial aim was to
conduct a systematic literature review (SLR) with the intention of examining the potential
impact of sit-stand desk (SSD) utilization on eating behaviors. The second goal of this
dissertation was to conduct an original study based on the data obtained from a clustered
randomized controlled trial (RCT), with the aim of comparing the individuals who used SSD
with those who remained in the control group (i.e., traditional desk), and observing any
differences in eating behaviors about adherence to the Mediterranean diet.

Method: A total of 2209 studies were identified, 1778 of which were excluded, resulting in five
articles that were selected for full-text analysis. Four studies were ultimately included in the
SLR. A comprehensive search of multiple databases was conducted to identify all RCT
published in English between 2014 and 2023 that involved 119 participants and were related to
SSD and eating behaviors.

The original RCT included 38 office workers from Lus6fona University. The study was
conducted in the participants’ work environment and lasted six months. Participants were
randomly assigned to one of two groups (i.e., intervention using SSD or control using traditional
desks). A nutritional assessment of eating behaviors was conducted using an 11-item
questionnaire to assess adherence to the Mediterranean diet at the beginning and end of the six-
month study period.

Results: SSD may have the potential to reduce appetite and energy intake. From the original
study, differences were found between groups after 6 months of using the SSD, favoring the
intervention group with greater adherence to the Mediterranean diet (+3.37 points) (p=0.013)
and consumption of fish (+0.79 portions/week) (p=0.022), and vegetables (+1.0 portions/week)
(p=0.002).

Conclusions: It appears that SSD may have the potential to positively impact appetite sensations
and energy intake. The findings from the original study indicate that the accessibility to SSD
can possibly foster healthier dietary choices and enhance the adherence to a Mediterranean-
style diet, which correlates with a multitude of health advantages. However, given the lack of

studies on this topic, more studies are needed to confirm these findings.

Keywords: office; workplace; sit-stand desk; diet; eating behaviors.
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Abbreviation list

EE — Energy Expenditure

ESC — European Society of Cardiology
NCD — Non-Communicable Diseases
PA — Physical Activity

Pl — Physical Inactivity

SB — Sedentary Behavior

SLR — Systematic Literature Review
SSD - Sit Stand Desks

RCT — Randomized controlled trial

WHO — World Health Organization
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CHAPTERII

GENERAL INTRODUCTION

The concept of standing desk dates back to the 18th century, when Thomas Jefferson
used a standing desk to work on the Declaration of Independence Contributions of Thomas
Jefferson to American medicine (Cohn, 1979). Also, the famous Portuguese writer, Eca de
Queirds, used to write their books while standing. However, standing desks haven't gained
widespread attention and popularity in the developing world until recent research elucidated
about the health risks of sedentary behavior (SB). Due to their potential health benefits and
ergonomic design, sit-stand desks (SSD), also known as standing desks or height-adjustable
desks, have become increasingly popular in recent years.

These desks allow users to easily switch between sitting and standing, while working.
This encourages movement and reduces the negative effects of prolonged sitting (Pronk et al.,
2012; Healy et al., 2016). SSD may be classified into several categories, the first of which is
manual height-adjustable desk. These desks require manual adjustment using a crank or lever,
whereas electric height-adjustable desks feature a motorized mechanism that enables the user
to adjust the height of the desk with greater ease. Desk converters represent a third category of
standing desks. These devices are placed on top of a normal desk and can be raised or lowered
to facilitate the transition to a standing work environment. The main goal of SSD is to facilitate
movement and mitigate the adverse health consequences associated with prolonged periods of
SB.

The few negative points that have been reported include possible discomfort or fatigue
when moving to a standing position for long periods of time, the cost may be a barrier for some
individuals or organizations, not all SSD are adjustable enough to accommodate different
heights and preferences. The ergonomic benefits of SSD extend beyond the reduction of SB
and the promotion of movement. They can also facilitate the adoption of more optimal postures,
mitigate the risk of musculoskeletal problems, boost productivity, enhance general well-being,
and potentially influence dietary habits and weight management (Starrett & Cordoza, 2016;
Sharmaet al., 2019).

Nutritional or eating behaviors in the workplace are of significant consequence to the
health and well-being of workers (Hyzy et al., 2023). Prolonged periods of sitting and frequent
snacking can have a considerable impact on the health and productivity of workers (Rosiek et

al., 2015; Anderson et al., 2009). The Mediterranean Diet has been demonstrated to have a
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profound beneficial impact on health, encouraging the consumption of a variety of fresh, whole,
and nutritionally dense foods, such as fruit, vegetables, olive oil, fish, and nuts. It places
particular emphasis on the moderation of red meat, processed foods, and refined sugars as part
of a comprehensive and well-balanced lifestyle (Trichopoulou, 2021; Biggi et al., 2024). The
promotion of optimal nutritional habits within the workplace is a fundamental aspect for
ensuring the health and well-being of employees, as individuals spend a large portion of their
lives in the work setting. Various strategies can be implemented by workplaces to facilitate the
selection of healthy food choices amongst employees, including the provision of healthy
alternatives, the promotion of nutrition awareness, the encouragement of shared healthy meals,
and the establishment of a supportive environment (Hyzy et al., 2023; Bélter et al., 2024).

It is known that physical activity (PA) can somehow interact with the eating choices of
people, but the associations between SB and eating behaviors is less explored, with some
indications of a deleterious association (Judice et al., 2024). Moreover, evidence on the impact
that interventions designed to reduce SB while at work, such as the SSD-based interventions
and its impact on eating behaviors is not explored. Thus, the aim of the present thesis, is first to
gather the most recent evidence (i.e., RCTs) on the impact that SSD can have on eating and
eating behaviors with a systematic review. Secondly, we used data from a clustered RCT to
assess the impact of introducing SSD in the office for 6 months, on eating behaviors of

sedentary workers, based on the adherence to the Mediterranean diet (i.e., questionnaire).
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CHAPTER I

The impact of sit-stand desk interventions on eating behaviors: a Systematic Review of

Randomized Controlled Trials
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ABSTRACT

Introduction: Excessive sedentary behavior (SB) has been identified as an independent risk
factor for numerous adverse health outcomes, including non-communicable diseases (NCDs),
which are responsible for a significant number of deaths worldwide. Sit-stand desks (SSD)
represent a strategy to reduce SB and may interfere with diet. This systematic review aims to
analyze the effect of SSD-based interventions on eating behaviors.

Methods: A comprehensive search for peer-reviewed articles published until February 2024
was conducted in several databases (e.g., PubMed, ScienceDirect, Google Scholar, B-On, and
EBSCO) to identify all randomized controlled trials (RCT) published in English language
related to SSD and eating behaviors.

Results: In total, 2,209 potentially relevant studies were identified, with 1,778 excluded at the
preliminary stage based on their titles and abstracts. This resulted in five articles being selected
for full-text analysis, and four studies were ultimately included. The studies were conducted
between 2014 and 2023 and involved 119 participants. The use of SSD was found to
significantly influence sitting time, with those in the intervention group spending less time
sitting and more time standing, than the seated control group. Overall, two studies showed no
differences between groups for the eating-related outcomes and two investigations showed
favorable impact of SSD usage on eating outcomes, with less energy intake and an improvement
in appetite sensations, resulting in a lower hunger sensation and enhanced control over
prospective food consumption.

Conclusions: It appears that SSD may have the potential to positively impact appetite sensations
and energy intake. However, more RCT studies are needed to confirm these indications,
especially with larger samples, extended periods of observation, and a more ecological
approach.

Registration: PROSPERO (CRD42024503964).

Keywords: Adjustable height workstations; sit-stand workstation; adjustable desk; diet; eating

behaviors; dietary patterns.
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INTRODUCTION

Evidence shows that sedentary behavior (SB), especially when accumulated in a
prolonged and uninterrupted manner, can be an independent risk factor for numerous adverse
health outcomes, and the impact of a sedentary lifestyle is a global concern. SB is defined as
any waking behavior that involves an energy expenditure (EE) below 1.5 metabolic equivalents
(METSs) while sitting, reclining, or lying down. Nowadays, people spend significant time in SB
activities (e.g., computer-related work, car travel, and screen viewing) (Boudet et al., 2019).
Office workers, for instance, may engage in SB for about 77% of their workday (Beretta et al.,
2023), and in general, individuals spend between 5 and 10 or more hours a day sitting, which
is associated with a higher all-cause mortality rate (Rillamas-Sun et al., 2018). Moreover,
approximately 31% of the world’s population aged 15 and above do not attain the recommended
PA levels (Park et al., 2020). Six or more hours of daily television viewing is linked to an
increased risk of death (Hamer et al., 2017; Imran et al., 2018). A recent study by Zhao et al.
(2020) found that overall sitting time significantly increases the risk of cardiovascular disease,
cancer, and mortality in a dose-dependent manner. However, the current evidence does not
provide guidelines for daily SB (King et al., 2019).

Height-adjustable sit-stand desks (SSD) are an excellent strategy for reducing SB,
especially in the workplace (Shrestha et al., 2016). Additionally, strategies such as taking a
walk when a worker has a coffee break, doing some squats, upper body stretches, shoulder
movements every 45-60 minutes, or getting up and moving during television commercial breaks
can be other strategies to help reduce SB (Kravitz and Vella, 2016).

Non-communicable diseases (NCDs) are responsible for 15 million deaths annually
among individuals aged 30 to 70. These deaths can be prevented by reducing four primary risk
factors: tobacco consumption, alcohol consumption, unhealthy diet, and physical inactivity (PI)
(Hellevik et al., 2023). According to Snetselaar et al. (2021), a healthy diet must include plant-
based foods, fresh fruits, and vegetables, antioxidants, soya, nuts, sources of omega-3 fatty
acids, and should be low in saturated and trans fats, animal proteins, and added/refined sugars
and salt consumption (Pistollato et al., 2018).

A healthy diet also involves consuming macronutrients, namely carbohydrates, proteins,
and fats, in appropriate proportions to meet energy and physiological requirements, without
excessive intake (Cena & Calder, 2020).

Individuals interact with the environment in various microenvironments, such as schools and

workplaces. These microenvironments are influenced by macro factors such as health systems,
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governments, and the food industry, that impact the individuals’ dietary choices and indirectly
obesity (Kremers et al., 2006).

Introducing SSD in the work setting represents a contextual change in one of the
environments where people spend most of their time. To the authors’ best knowledge, no
systematic review has gathered and analyzed any existing links between changes in SB (i.e.,
sitting time) and eating behaviors. Therefore, the present systematic review analyzed the effects

of SSD interventions (i.e., SB reduction) in the eating behaviors.
METHODS

This review followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Page et al., 2021), and it is registered on PROSPERO
(CRD42024503964).

Search strategy

A comprehensive search for peer-reviewed articles published until February 10th, 2024,
was performed in various databases (i.e., PubMed, ScienceDirect, Google Scholar, B-On, and
EBSCO). Additionally, manual searches were performed on PubMed and Google Scholar and
included articles references were crosschecked. The search strategy followed PICOS and
included five sets of keywords and their respective derivatives, synonyms, and combinations:
P: All ages and healthy population which involved interventions with SSD; I. Assessment of
changes in SB or sitting time; C: Group that will not use the sit-stand desk (control); O:
Assessment of changes in eating behaviors/habits S: RCTs, randomized, cluster or crossover
controlled trials.

Eligible articles were retrieved and divided among the two authors (MF & PGFR) for
full-text examination. All doubts were discussed with a third author (PBJ) and resolved by

consensus.

Eligibility criteria

Included studies were randomized controlled trials (RCT), published in English until
February 10th, 2024, involving the use of SSD, including both objective and subjective
measures of SB, including any measure of nutrition/diet or eating behaviors in healthy people
from all ages.
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Studies not involving SSD and not assessing nutrition/diet or eating behaviors were excluded,

as well as studies including diet or nutritional-based interventions.

Data extraction and coding

Two authors performed the data extraction. The extracted data included study details
(authors, year, country), intervention design, sample characteristics, duration, intervention,
outcomes of interest and assessment tools, and main findings. Any divergences or doubts were

solved through discussion and consensus with the third author.

Quality assessment

The Effective Public Health Practice Project (EPHPP) tool assessed the studies' risk of
bias (Thomas et al., 2004). This tool was used based on several authors’ recommendations,
showing appropriate content and construct validity. It appraises the methodological quality of
the studies according to eight domains: study design, blinding, selection bias,
withdrawals/dropouts, confounders, data collection, data analysis, and reporting. Each domain
was classified as strong, moderate, or weak based on specific criteria, and their combined score
provides an overall quality rating of the evidence (i.e., weak if two or more domains are
classified as weak; moderate if one domain is classified as weak, and strong if all the domains
are classified as moderate or strong). Two authors critically appraised all the articles selected,

and any disagreements were solved through consensus or discussion with a third author (PBJ).

Data synthesis

A narrative analysis of the evidence was performed on the effects of SSD on eating
behaviors. The information synthesis was presented in table form. The information was
organized by characterizing and quantifying SB (through specific devices), and dietary

outcomes (through questionnaires or weighing the food provided).
RESULTS

Literature search

A total of 2209 records were added to CADIMA after all database and manual searches

were concluded. After duplicates removal, 1778 were excluded by title and abstract, leaving 5

Universidade Lusofona — C.U.L. Faculdade de Educagéo Fisica e Desporto 20



Mario Rui Ramos Falacho. The impact of sit-stand desk interventions on eating behaviors

articles remained for full-text screening. Four articles were included in this review. The
PRISMA flowchart (Page et al., 2021) is presented in Figure 1.

Identification

Screening

Eliaibility

Included

Identification of studies via databases and registers

Records identified from
Databases (n = 2209)

(PubMed n = 1456)
(B-Onn=232)
(ScienceDirect n = 402)
(Google Scholar n =72)
(EBSCO n = 46)
(Manual Research n = 1)

Records removed before
screening:

Duplicate records removed
(n =426)

Records screened
(n=1783)

Reports not retrieved
(n=1778)

Reports assessed for eligibility
(n=5)

Reports excluded:
Wrong outcome (n=1)

Reports of total included studies
(n=4)

Figure 1 - This study flow diagram follows the preferred reporting items of systematic reviews

and meta-analyses.
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Studies” characteristics

The included studies are from 2014 to 2023, all randomized controlled trials or crossover
trials comparing one (n=1) or two intervention groups (n=3) with a control group.

Sample. Data from 119 individuals was collected, the sample sizes varied from 15 to 39, with
ages ranging from 23 to 40 years old.

The interventions” duration varied from one 75-minute session (Josaphat et al., 2020),
three 45-minute sessions (Metz et al., 2023), 4 weeks (Dutta et al., 2014), and 2 months
(Daneshmandi et al., 2021).

SSD were used in all four studies but of different types, such as desk attachments (Dutta
et al., 2014; Daneshmandi et al., 2021) and full SSD units (Josaphat et al., 2020; Metz et al.,
2023; Dutta et al., 2014).

Self-reported energy and nutrient intake were measured through 24-hour dietary recall
(Dutta et al., 2014), nutritionist questionnaire (Daneshmandi et al., 2021), food preference
questionnaire (Metz et al., 2023) and Ecological momentary assessment (EMA) questionnaire
(Dutta et al., 2014). The satiety quotients were measured through 100-mm visual analog scales
and energy intake (Josaphat et al., 2020) and 150-millimeter visual analog scales (Metz et al.,
2023).

SB and EE were measured through wearables (Fitbit, accelerometers, ActivPAL, and
heart rate monitors) (Metz et al., 2023; Dutta et al., 2014; Daneshmandi et al., 2021), and
indirect calorimetry (Metz et al., 2023).

Quality assessment

Of the four included studies, two were classified as having an overall moderate quality
(Josaphat et al., 2020; Dutta et al., 2014), and the other two as weak (Metz et al., 2023;
Daneshmandi et al., 2021).

All participants were volunteers selected from companies (office workers) or
universities (students). The blinding of the interventions did not exist or was not fully followed.
For the data collection tools, the authors did not discuss them but often provided adequate
information to find the sources. Dropout reasons were not discriminated in most interventions
except in Dutta’s study. Detailed information on the quality assessment can be found in Table
1.
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Table 1- Quality appraisal of selected studies using Effective Public Health Practice Project.

Study Design

(Dutta et al., 2014) Strong

(Josaphat et al., 2020) Strong

(Daneshmandi et al., 2021)  Strong

(Metz et al., 2023) Strong

Abbreviations: N/A, not applicable

Blinding

Weak

Moderate

Weak

Weak

Selection
Bias
Moderate

Moderate

Moderate

Moderate

Dropouts

Strong

Weak

Weak

Weak

Confounders

Moderate

Strong

Moderate

Moderate

Data
Collection
N/A

N/A

N/A

N/A

Data
Analysis
Strong

Strong

Strong

Strong

Report

Strong

Strong

Strong

Strong

Global
Rating
Moderate

Moderate

Weak

Weak
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Table 2 - Included studies’ details.

Authors

Dutta et al.,
(2014),
USA

Josaphat et
al., (2020),

Canada

Study
Design
Crossover
RCT

RCT

Sample

N=28 (40.4yrs)
19 Female

9 Male
Intervention = 16
Control = 12

N=37

16 Female

21 Male
Intervention = 19
(25.1 yrs)
Control = 18
(23.5 yrs)

Duration

10 weeks
Intervention: 4
weeks

Washout: 2 weeks

Control: 4 weeks

One day

Intervention

Normal office days
Intervention:

Sit-Stand desks Workfit-S,
Workfit-A, Workfit-D.

Control: Usual work desks

Laboratory experimental
station with 75" cognitive
task.

Intervention: Sit-Stand desks
Standing Desk (Anthro
Etobicoke, ON, Canada)
Control: Usual work desks

Continue on next page

Outcomes

During intervention
Sedentary behavior:
Accelerometer

Energy and relaxation levels:
EMA

Energy and nutrient intake:

24-hour dietary recall

Baseline and post-intervention
Standardized cognitive task
adapted from the Corsi block-
tapping task

100-mm visual analog scales
Satiety quotients (SQs)
Appetite Sensations and

Energy Intake

Universidade Lusé6fona — C.U.L. Faculdade de Educacéo Fisica e Desporto

Results

Sitting time:
intervention { vs control
Standing time: intervention
T vs control

Kcal consumed:
intervention { vs control
Macronutrients intake:
intervention { vs control
Total energy intake:
intervention = control
Macronutrients intake:
intervention = control
Satiety quotients:
intervention = control
Hunger sensation and
prospective food
consumption:

intervention { vs control
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Table 2 - Included studies details (continued)

Danesh
mandi et
al.,
(2021),

Iran

Metz et
al.,

(2023),
France

RCT

Crossover
RCT

N=39

23 Female

16 Male
Intervention

TR1 = 12 (36yrs)
TR2 = 12 (33yrs)
Control = 15 (32
yrs)

N=15 (23.4yrs)
15 Male
Intervention/Cont
rol =15

months

Three
days

Normal office days
Intervention: Sit-Stand desks
TR1 (30sitting and
30"standing)

TR2 (45’sitting and
15"standing)

Control: Usual work desks

Laboratory experimental
station with 45" cognitive task
in three different days
separated by 7 days
Intervention:

Standing position and
Walking position - Desk
(Activ’UP, Collonges sous
Saléve, France)

Control: Usual work desks

Baseline and during intervention
Energy and nutrient intake: NUT4
software 24-hour dietary recall

Energy expenditure: Fitbit

Baseline and post-intervention
Indirect calorimetry

HR monitor

ActiGraph wGT3X-BT
accelerometer

ActivPAL3 inclinometer
Dietary analysis software
Restraint, disinhibition, and
susceptibility to hunger

Ad libitum meals and energy intake
Subjective appetite sensations

Food preference and reward.

Energy expenditure: intervention
T vs control
Energy and macronutrient intake:

intervention = control

Energy expenditure:

Walking Desk T vs Standing
Desk/Sitting Desk

Energy expenditure:

StD = SitD

METs:

Walking Desk T vs SitD/StD
Absolute energy intake/ Kcal
consumed/ Macronutrients intake:
Walking Desk = StD/SitD
Appetite sensations:

Walking Desk = StD/SitD

Abbreviations: EMA, Ecological momentary assessment; TR, time regime; StD, standing desk; SitD, sitting desk; Metabolic Equivalent Task (METS), in comparison

with control group; N, number of persons. Workfit-S®, desk set-up stand-up attachment; Workfit-A®, setup that attaches to the back of one’s existing desk; Workfit-

D®, a whole desk that is easily moved up and down; T significant increase/effect; = no effect; | significant decrease
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Effects of SSD in SB

The studies conducted by Dutta (2014), Daneshmandi (2021), and Metz (2023) suggest
that SSD interventions significantly reduced sitting time. Dutta (2014) found that the SSD
intervention group spent less time sitting and more time standing than the control group,
resulting in increased EE. Daneshmandi (2021) results indicated an increased EE in the
intervention groups compared to the baseline and control group. Additionally, Metz (2023)
study demonstrated that the utilization of a walking desk (WD) significantly increased EE and
METs compared to the standing or traditional desks, where the former two demonstrated to be

similar.

Effects of SSD on dietary outcomes

Dutta (2014) found that the intervention group consumed fewer calories and had a lower
macronutrient intake than the control group, in addition, reported a significant improvement in
appetite sensations, leading to a lower hunger sensation and better control over prospective food
consumption in the intervention group.

In contrast, the studies by Daneshmandi, Josephat, and Metz and colleagues which
examined total energy intake (kilocalories), macronutrient intake, and satiety, demonstrated that
both groups exhibited comparable effects. Additionally, the study by Josephat (2020) yielded
consistent results regarding satiety quotient formulas for both groups. Metz (2023) showed a

non-significant trend in appetite sensation, with the standing groups showing the lowest values.

DISCUSSION

As technology dominance increases, people spend more time sitting, particularly in front
of screens (e.g., computers) (Boudet et al., 2019). Sedentary lifestyles pose significant
deleterious effects on health, making it crucial to find ways to reduce it (Bull et al., 2020; Dey
et al., 2023). This systematic review aimed to analyze the existing literature regarding the
potential effect of SSD-based interventions on diet and eating behaviors. To the best of our
knowledge, this is the first review that sought to gather and synthesize information about
potential associations between sitting time reduction and eating behaviors.

The findings suggest that increasing standing time and light PA, while reducing sitting
time potentially decreases appetite through neuroendocrine mechanisms, thus reducing caloric

intake (Novak & Levine, 2007). Appetite and eating behaviors are controlled by a variety of
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signals, deriving from leptin and insulin, and by a compound known as Lac-Phe (i.e., a
downstream lactate and phenylalanine) responsible for appetite suppression (Caruso et al.,
2023; Lietal., 2022). Change in response to food intake and appetite control can be influenced
by exercise through hormone release and metabolism regulation (Ueda et al., 2009; Thackray
& Stensel, 2023). It has been shown that light PA decreases the postprandial
triglyceride concentration and increases fat oxidation the next day, whereas, conversely, Pl and
SB can trigger a metabolic state of inflexibility, which translates into the body's inability to
alternate between the oxidation of lipids and carbohydrates (Chiu et al., 2020; Rynders et al.,
2018). Adopting a low to moderate activity after a meal is key to improving postprandial
glucose and regulating blood levels (Solomon et al., 2020). Therefore, although the evidence
suggests that reducing sitting and replacing it with standing time through SSD intervention can
potentially promote positive effects on eating behaviors, combining it with more intense PA
may result in superior results.

The use of SSD effectively encourages an increase in standing time, as well as in light
PA during working hours. Additionally, EE is higher when using a SSD compared to a
traditional seated desk (Dutta et al., 2014; Daneshmandi et al., 2021; Benden et al., 2011). In
comparison, notorious differences were found when using a walking desk (WD), which showed
higher EE when compared with SSD (Metz et al., 2023). This finding suggests, that using WD,
may be more efficient for improving eating behaviors, since in addition to reducing sitting time,
these desks promote EE, which was previously showed to positively alter insulin response
(Metz et al., 2023; Diaz et al., 2017; Podrekar et al., 2021).

In contrast to other studies, Dutta (2014) used a longer intervention period and it was
carried out on a natural environment, which resulted in a perceptible reduction in food intake
among participants in the intervention group, compared to the seated control group. These
results suggest that working in an office environment, in a seated position, with intensive mental
work, can potentially cause stress and encourage excessive energy intake increasing their
consumption at the next meal (Beretta et al., 2023; Dutta et al., 2014; Michels et al., 2020).
Also, Josaphat (2020) demonstrated a higher hunger sensation and prospective food
consumption in the seated group, when compared to the group working with a SSD.

The utilization of SSD in the workplace and academic settings represents an efficacious
methodology for the reduction of SB and the potential modulation of appetite sensations
(Boudet et al., 2019; Ma et al., 2021). This outcome can be achieved by promoting and
encouraging light PA, which has been demonstrated to influence the postprandial glycemic
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index (Chiu et al., 2020; Rynders et al., 2018). These concomitant behaviors reflect the benefits
at the metabolic level and also impact food choices throughout the day (Thackray & Stensel,
2023). It has been shown that WD and cycling desks produce more EE and, as a result, are more
effective in this regard (Metz et al., 2023; Podrekar et al., 2021; Torbeyns et al., 2017).

To gain a more comprehensive understanding on how SSD can affect eating behaviors,
further studies are needed, especially with larger samples, with the inclusion of participants
from a diverse range of age, gender, and physical condition, and with more extended periods of
observation in order to obtain more consistent results. Additionally, studies conducted in a
realistic setting are essential for providing more reliable insights, as findings from studies in the

laboratory context can hardly be translated to the real world.

Limitations

Several potential biases were identified in the studies included in this systematic review.
Firstly, there were few studies that investigated the use of SSD with eating behaviors.
Additionally, it should be noted that all studies had a relatively small sample size. Furthermore,
the participants were all young and moderately active. Finally, it is important to consider that
some experiments lasted for a too short period of time and were carried out in laboratory
conditions that may not accurately reflect the true environment and the experiences of all

workers.

CONCLUSION

The findings from this systematic review seem to indicate that the usage of SSD appears
to favorably affect appetite sensations and the number of calories consumed. However, from
the few studies identified, the results were far from being consistent, with half presenting a
positive impact of SSD on dietary outcomes, while the other half showed no differences
between the intervention and control groups. However, no study found a deleterious impact of
SSD on dietary-related outcomes, thus SSD may represent a convenient, efficient, and
autonomous strategy for interrupting prolonged periods of SB, with all the benefits associated
with that “breaker” pattern, with no harms concerning the eating behaviors. More studies are
needed to confirm these findings, especially with higher samples sizes and longer follow-up

periods.

OTHER INFORMATION
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CHAPTER 111

The impact of a sit-stand desk intervention on eating behaviors: results from the SUFHA
clustered RCT
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ABSTRACT

Background: It has been observed that populations who adhere to a Mediterranean dietary
pattern demonstrate a significant reduction in mortality rates from non-communicable diseases
(NCD) and greater longevity. The implementation of sit-stand desks (SSD) has been
demonstrated to be an efficacious strategy for interrupting prolonged periods of sedentary
behavior (SB). This approach has been shown to increase EE, enhance daily PA, and has the
potential to modify the microenvironment, by influencing workers' eating behaviors. The aim
of this study was to analyze the impact of a 6-month SSD intervention, the Stand Up for Healthy
Aging (SUFHA) cluster randomized controlled trial, on eating behaviors.

Methods: The study involved two groups of office workers from the University of Luséfona
and was conducted in the participants' work environment over a six-month period. The study
included 38 participants that attended a psychoeducational session at baseline and then half of
them (i.e., intervention group) used the SSD while the control group continued working in their
traditional desks. All participants were assessed at baseline and at the end of the 6 months, using
an 11-item questionnaire to assess the adherence to the Mediterranean diet.

Results: The results demonstrated a significant difference between the two groups at baseline,
only for the fish consumption (p=0.043), favoring the intervention group. At six months, the
intervention group exhibited enhanced adherence to the Mediterranean diet (+3.37 score)
(p=0.013), consumption of fish (+0.79 portions/week) (p=0.022), and consumption of
vegetables (+1.0 portions/week) (p=0.002), in comparison to the control group.

Conclusion: The relationship between SSD and eating behaviors is a relatively new area of
research, with a notable lack of studies examining how SSD can influence eating behaviors.
The use of SSD has come under increasing scrutiny with the goal of establishing their
effectiveness as a tool to reduce and interrupt SB and improve health outcomes. Our results
suggest that accessibility to SSD may potentially promote healthier food selection and increase
adherence to a Mediterranean-style diet, which is associated with numerous health advantages.
However, given the dearth of studies on this topic, further research is required to substantiate

these findings.

Keywords: Sit-stand desk; sedentary time; diet; standing time; dietary intake.
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INTRODUCTION

The Mediterranean Diet has its origins in the regions bordering the Mediterranean Sea.
These include countries such as Portugal, Spain, Morocco, Italy, Greece, Cyprus, and Croatia.
In 2010, the Mediterranean Diet was recognized by UNESCO as Intangible Cultural Heritage
of Humanity (Trichopoulou, 2021). The term "diet" has etymological roots in the Greek
"diaita," which translates to "way of life". In the 1950s, Ancel Keys' work established the
largely vegetable-based Mediterranean diet as the prototype for today's dietary guidelines
Dominguez et al., 2021).

The UNESCO recognition highlights these long-loved and recognized culinary practices
as part of a wider popular culture. This culture is characterized by the quality, simplicity and
healthiness of indigenous foods, combined with popular eating behaviors, territoriality,
biodiversity and full respect and consideration for seasonality (Saulle & La Torre, 2010). The
Mediterranean diet is not merely a nutritional regime, it is, rather, a culture, a tradition and an
exemplification of high-quality, sustainable "art" (Saulle & La Torre, 2010). A number of
authors have identified the following dietary pattern as the foundation of this diet, a high
consumption of vegetables, pulses (beans, lentils, etc.), fruit and cereals; a medium-high
consumption of fish; a low consumption of meat and saturated fats; a high consumption of
unsaturated fats (especially olive oil); a medium-low consumption of dairy products (especially
yoghurt and cheese); and a moderate consumption of wine (Ricco et al., 2024).

Populations that adhere to a Mediterranean dietary pattern have been observed to exhibit
a 50% reduction in mortality rates from cardiovascular diseases and a greater longevity, which
favor’s the primary prevention of the main chronic diseases and the improvement of health
status (Becerra-Tomas et al., 2020). Furthermore, social and cultural factors, such as cooking
and socializing, as well as PA patterns, sedentary and rest habits, and dietary practices, also
contribute to the longevity observed in these populations . The Blue Zones, which include
Sardinia (Italy) and Ikaria (Greece), serve as excellent exemplars of the sociocultural factors
that shape eating behaviors. Their distinctive characteristics remain a topic of ongoing scholarly
debate (Gil, 2015; Pes et al., 2022). However, it can be posited that the environmental factors
and the accessibility of food play a pivotal role in determining dietary choices (Bonaccio et al.,
2012; Kremers et al., 2006). One potential barrier preventing the adoption of healthy diets is

the higher cost associated with such diets. However, reducing consumption of food components
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not representative of a Mediterranean diet, including high-calorie snacks and fast food, while
substituting with less expensive, yet nutritionally lacking, options can help to offset these costs
(Tong et al., 2018; Bonaccio et al., 2012).

The data indicate that the majority of the World Health Organization's (WHO)
objectives for noncommunicable diseases (NCDs) are unlikely to be achieved by 2025.
Furthermore, the prevalence of Pl is estimated to affect approximately one in three adults
residing in the European Society of Cardiology (ESC) member countries. The observed increase
in sedentary time, including extended periods spent sitting at work, leisure activities, and in
front of a computer, is not aligned with current recommendations (Ross et al., 2020). These
recommendations indicate that recreational screen time should be limited to less than two hours
a day and are associated with unhealthy eating behaviors (Giménez-Legarre et al., 2019; Trott
et al., 2022). In countries with a high-income level, eating behaviors that are positively
associated with cardiovascular disease (CVD) are more common than those that are negatively
associated. These include diets that contain high amounts of trans fats and added sugars
(Timmis et al., 2022).

The implementation of sit-stand desks (SSD) has been demonstrated as an efficacious
strategy for disrupting extended periods of inactivity. This approach has been shown to increase
EE, enhance daily PA and has the potential to modify the microenvironment, influencing
workers' eating behaviors (Dutta et al., 2014; Josaphat et al., 2020; Metz et al., 2023).

Its notorious the gap in literature about the direct link between SSD based interventions
and its impact on eating behaviors, then the aim of this study is to analyze the impact of a SSD
intervention for 6 months - Stand Up for Healthy Aging (SUFHA) cluster randomized
controlled trial (Judice et al., 2023) - on eating behaviors. The study will specifically examine
the responses provided to the questionnaire on the adherence to the Mediterranean diet, as
outlined by Panagiotakos and colleagues (2007), which was administered on both the control
group (those who continue working on their traditional sitting desks) and the intervention group
(those who used SSD).

METHODS

Study design

A parallel-group superiority clustered randomized control trial (RCT) was conducted
with two groups of office workers from the Lus6fona University. The trial spanned six months

and was conducted in the participants' actual work environment. To facilitate informed consent
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and enhance engagement with the trial, a digital resource was created: a website containing
comprehensive trial information, evaluation materials, and strategies to encourage SSD usage.
This website can be accessed via the following link: https://sufha.ulusofona.pt/. At the outset
of the study, all participants were given a psycho-educational session led by an expert in this
field of research, during which the potential benefits of reducing and interrupting periods of
sitting with activities that involve standing or other movements were discussed. Subsequently,
only those individuals who had consented to participate in an intervention were given the
opportunity to engage with the SSD in addition to receiving prompts and information regarding
sedentary behaviors reduction and the use of sit-stand desks. Any queries raised by these
participants were addressed before the written informed consent form was signed. The
intervention was considered low risk, and therefore, interim analyses and formal stopping rules

were not deemed necessary by the research team.

Participants and Recruitment

The inclusion criteria were being more than 20 years old, spending at least 70% of a
working week performing desk-related activities, not have musculoskeletal disorders/health
conditions making it impossible to work in a standing posture. Opportunity to have a SSD in
their workplace (Vinsetto, Model 923-043, which was installed on top of a conventional
workplace desk by means of a clamping arm), allowing them to work seated or standing and
change between these postures as many times as they desire. Also, participants could not be

using an SSD prior to the intervention.

Data Collection

Eating behaviors were assessed using an 11-item original questionnaire evaluating the
adherence to the Mediterranean diet (Panagiotakos et al., 2007), in which the participants
reported the weekly consumption of 9 food groups (i.e., non-refined cereals, fruits, vegetables,
legumes, potatoes, fish, meat and meat products, poultry, and full-fat dairy products including
cheese), plus olive oil use in cooking and alcoholic beverage intake, based on the principles of
the traditional Mediterranean Diet, on a scale of 0 to 5 (never, rare, frequent, very frequent,
weekly, and daily consumption), and then a composite score was calculated. The age of the

participants was obtained through self-declaration using an online questionnaire. Height was
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determined with precision to the nearest 0.1 cm through the utilization of a stadiometer (Seca,
Hamburg, Germany).

Participants were weighed to the nearest 0.01 kg, in the absence of footwear and wearing
minimal clothing, on an electronic scale (TANITA BC-601 scale). Body mass index (BMI) was
calculated as body mass (kg)/height?(m).

The outcomes were assessed at baseline and 6 months for the whole sample.

Data Analysis

Statistical analyses were performed using PASW Statistics for Windows version 29.0
(SPSS Inc., an IBM Company, Chicago IL, USA) and statistical significance was set at 5%. To
evaluate the effects of the intervention on the main outcomes (eating behaviors and adherence
to the Mediterranean diet), One-way ANOVAs were used, to compare the two groups at

baseline and then at 6-month follow-up.

Ethical approval

The project was approved by the ethics commission of the Faculty of Physical Education
and Sport at the University of Lusofona in Lisbon (Approval number D0522). All participants
provided written informed consent prior to their participation.

RESULTS

The characteristics of the sample at baseline are presented on table 3. To assess whether
there were significant differences between the two groups, a one-way ANOVA was employed.
The resulting P-values indicated no differences between groups at baseline, indicating that the

two groups were comparable.

Table 3 - Baseline characteristics of both randomized groups: usual practice (control) and

SUFHA intervention. Values are means + standard deviations.

Characteristics Control (n=19) Intervention (n=19) P-value
Age (years) 42.26 +9.51 45.68 +5.91 0.191
Height (m) 164.13 +8.19 162.87 £ 8.84 0.650
Body mass (kg) 82.29 £ 21.09 72.60 + 16.80 0.126
BMI (kg/m?) 30.50+7.43 27.36 £6.20 0.165
Sitting Time (min/day) 475.87 £ 130.43 471.39 + 71.56 0.896
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Standing Time (min/day) 248.37 £82.19 278.29 £ 93.13 0.301

Total Number Steps per day | 6519.21 + 2239.69 7992.79 + 2500.65 0.064

BMI- Body Mass Index.
Note: The p-values come from the one way ANOVA.

Table 4 shows the main outcomes of this study at baseline and 6 months for both groups.

Table 4 - Differences between groups at baseline and 6 months for the main outcomes.

Baseline 6 Months
Mediterranean Diet - -
questionnaire Control Intervention p- Control Intervention p-
(n=19) (n=19) value (n=19) (n=19) value

Unrefined cereals

X 1.79+1.27 1.47 £0.84 0.373 1.37£0.90 1.05+0.78 0.254
(portions/week)

Potatoes

; 2.42 +0.69 2.26+0.87 0.540 253+x0.84 | 216+0.96 0.216
(portions/week)

Fruit (portions/week) 221+151 2.42 £0.96 0.612 211+£1.20 2.63+£1.17 0.178

Vegetables

. 1.74 £ 0.93 2.05+1.08 0.341 1.42+0.70 | 242+1.07 | 0.002*
(portions/week)

Legumes

. 2.26+1.28 2.00+0.88 0.466 211115 | 237+0.76 0.411
(portions/week)

Fish (portions/week) 2.05+1.08 2.79+1.08 0.043* | 2.05+1.10 2.84+0.96 | 0.022*

Red meat

. 1.47+1.26 1.37 £1.07 0.783 1.21+£0.71 1.26 +0.93 0.846
(portions/week)

White meat

; 1.74+1.24 1.32+£1.06 0.267 1.68+1.16 1.42+0.84 0.427
(portions/week)

Full-fat dairy products (

. 0.58 +1.17 0.58+0.90 1.000 0.42+069 | 053+0.77 | 0.661
portions/week)

Use of olive oil in

. . 442 +0.84 4.79+0.54 0.115 432+0.95 | 442+112 0.756
cooking (times/week)

Alcoholic drinks

4.26 +1.63 3.68+2.26 0.371 411+188 | 2.84+241 0.080
(ml/day)

Score Adherence to the

- . 28.84+4.15 | 30.84+4.60 0.168 | 28.47+3.20 | 31.84+4.59 | 0.013*
Mediterranean Diet

*Significant differences between groups based on the one way ANOVA at each moment.

Table 4 demonstrates that at the outset, a single discrepancy was identified between
groups, specifically regarding fish consumption with a difference of (+0.47 portions/week)
(p=0.043), with the intervention group presenting a higher consumption. At the 6-month follow-

up, further differences were observed regarding vegetable consumption with a difference of
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(+1.0 portions/week) (p=0.002), fish consumption (+0.79 portions/week) (p=0.022), and
adherence to the Mediterranean diet with a difference of (+3.37 score) (p=0.013).

DISCUSSION

The relationship between SSD and eating behaviors represents a relatively embryonic
field of research, despite the fact it is already the topic of very few studies. There is a notable
absence of studies that examine how SSD influence eating behaviors. Consistent with the
findings of Dutta et al. (2014), who documented decreased calories consumed in the
intervention group, our study suggests an increased intake of healthier foods (fish, vegetables,
translating to a higher score of adherence to the mediterranean diet). In contrast, other studies
(Josaphat et al., 2020; Daneshmandi et al., 2021; Metz et al., 2023) that have examined the
relationship between SSD and eating behaviors have found no differences in dietary outcomes
between groups.

The use of SSD has been the subject of increasing scrutiny with the goal of establishing
their efficacy as a tool for reducing and interrupting SB (Smith et al., 2015; Shrestha et al.,
2016; Weatherson et al., 2020). The findings revealed an advancement and enhancement in
dietary habits amongst the intervention group. This was accompanied by a concurrent reduction
in SB, an augmentation in PA levels, and an elevated consciousness of associated salutary
habits. These factors collectively contributed to the observed dietary outcomes, both regarding
specific food groups (fish and veggie intake) and in terms of adherence to the Mediterranean
diet as a unified outcome. Overall adherence to the Mediterranean diet, which reflects a dietary
concern with positive effects, was observed.

The aim is to facilitate change and foster a comprehensive, conscious, and tangible
understanding among organizations and governments of the necessity for transformative
change and the implementation of sustainable solutions to enhance mobility behaviors, well-
being, and the reduction of non-communicable diseases (NCDs) and the costs associated with
them (Dempsey et al., 2016; Young et al., 2016). In addition to the fact that EE in the standing
position exerts a significant influence, prolonging this stance during work has been linked to
strategies with the potential for markedly favorable effects on weight management and
maintaining a healthy weight. This approach entails reshaping the environment that fosters
overeating and underactivity (Saeidifard et al., 2018; Nyhus Dhillon & Ortenzi, 2023).

The term NEAT stands for non-exercise activity thermogenesis and represents the main

variable component of total daily EE. This term is used to describe the part of daily EE resulting
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from spontaneous PA that does not result especially from voluntary exercise. It could explain
why some individuals who are predisposed to developing obesity tend to engage in sedentary
activities and eat more than their energy needs. The interplay of environmental and biological
factors, shaped by an individual's occupational and recreational pursuits, along with molecular
and genetic variations, can significantly influence EE and eating behaviors (Levine et al., 1999;
Chung et al., 2018; Rizzato et al., 2022).

In addition to the potential benefits of SSD (Healy et al., 2016), other researchers have
not found significant correlations between the use of SSD and changes in eating behaviors
(Josaphat et al., 2020; Daneshmandi et al., 2021; Metz et al., 2023). However, these findings
may lead to an optimistic view of SSD use in interrupting and reducing SB, while encouraging
more light activity and frequent breaks. Where the disruption of routine encourages users to
take more frequent breaks. This could disrupt habitual snacking patterns, for example (Kono et
al., 2023). This could lead to either a reduction in unnecessary eating or, conversely, an increase
in eating during breaks due to altered routines (Villablanca et al., 2015; Hamilton et al., 2018).
The data obtained in this study, in terms of its length, real-world context, and primary focus,
demonstrate a noteworthy depth of interest and engagement with SSD among the researchers
involved. Of note is the convergence of nutrition, which has emerged as a distinctive area of
innovation and interest, with a view to enriching the existing body of literature on this subject.
This has the potential to empower SSD users, enabling them to make informed decisions and

contribute to improved population health.
Limitations

The sample size was relatively limited, as it was not calculated based on the dietary
derived outcomes. The baseline measurements were conducted during the winter months
(January), while the six-month follow-up measurements were taken in the summer. This
temporal discrepancy could potentially introduce bias into the results, given the inherent
differences between the two seasons. However, the study design (including a control group)
can somehow eliminate this bias. The completion of the questionnaire is facilitated by a trained
evaluator who helped in its completion and interpretation. However, the accuracy of the results
is dependent on the individual's ability to accurately recall their dietary intake. Therefore,
alternative methods, such as food records or food diaries, may provide a more reliable
representation of the results. Further investigation should be conducted to elucidate the
following aspects: the applicability of the findings to other work contexts; the impact of sex on

the results.
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CONCLUSION

Following a six-month intervention period, individuals with access to SSD exhibited a
more favorable dietary pattern, characterized by a higher consumption of vegetables and fish,
resulting in a superior adherence to the Mediterranean diet, in comparison to the control group.
The findings indicate that the accessibility of SSD can possibly foster healthier dietary
selections and enhance the adherence to a Mediterranean-style diet, which correlates with a
multitude of health advantages. However, given the lack of studies on this topic, more
investigation is needed to confirm these findings. Organizations and governments can play a
pivotal role in the prevention of NCD and the promotion of an active and health-conscious
workforce, as strategies for tackling some deleterious behaviors (i.e., sitting time) may

simultaneously help participants attain other health benefits (i.e., dietary intake).
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CHAPTER IV

GENERAL DISCUSSION

As reported by the World Health Organization, approximately 3.2 million deaths per
year are attributable to a sedentary lifestyle. In 2022, one in eight individuals was affected by
obesity, while 2.5 billion adults (aged 18 and above) were classified as overweight (Strain et
al., 2024).

The findings deriving from the conjunction of the two investigations conducted in this
thesis suggest some importance of SSD in nutrition of sedentary office workers. The reduction
of sitting time in conjunction with an increase in standing time through SSD intervention seems
to have the potential to engender favorable effects on dietary habits.

The utilization of SSD effectively encourages an increase in standing time, as well as in
low intensity PA during working hours (Michalchuk et al., 2022). Furthermore, EE in the
standing position exerts a modest influence, showing modest energetic costs regardless of sex
and body composition, and can become pronounced when this practice is maintained over an
extended period (Judice et al., 2016; Saeidifard et al., 2018; Nakagata et al., 2019; Saeidifard
et al., 2018). The prolongation of the seated position during the workday has been found to
contribute to an environment that fosters overeating and underactivity (Daneshmandi et al.,
2021; Nyhus Dhillon & Ortenzi, 2023). The act of maintained sitting can exert a psychological
influence on the individual, prompting to engage in fewer movements and consume food in a
less healthy and more excessive manner (Josaphat et al., 2020; Alosaimi et al., 2023).

Individuals who experience elevated levels of stress also demonstrate a diminished
capacity to regulate their eating behaviors. In the workplace, intense mental work may have the
potential to induce stress and promote excessive energy intake, which in turn can increase
subsequent meal consumption (Tan & Chow, 2014; Dutta et al., 2014; Michels et al., 2020). It
is also crucial to engage in low to moderate physical activity following a meal. This can
effectively enhance postprandial glycemia and regulate blood levels, which has beneficial
implications for metabolism and influences food choices across the day. This is because

exercise prompts changes in the production of the appetite hormone ghrelin. The reduction in
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circulating ghrelin resulting from prior physical exertion has been linked to diminished cravings
for sweet and unhealthy foods. Additionally, it has been observed that such exertion fosters
greater cognitive restraint with regard to less healthy dietary choices (Rocha et al., 2016; Leow
etal., 2021; Solomon et al., 2020; Thackray & Stensel, 2023).

In addition to these effects, SSD have been shown to contribute to positive outcomes
with regard to health in the workplace and subjective well-being, as well as reducing instances
of neck and shoulder discomfort, improving work efficiency, productivity, and commitment at
work, and positively affecting self-assessment (Ma et al., 2021; Chau et al., 2016; Arguello et
al., 2023), thus contributing to less stress and therefore, potential eating behaviors.

These factors combine to provide numerous reasons for the implementation of various
small-scale options that contribute to the creation of an encouraging work environment. Such
an environment can promote health and well-being of employees, and the incentive to interrupt
SB with the use of SSD contributes to this change in the work context. This is evidenced by the
results presented in the systematic review. A reduction in feelings of hunger and desire to eat
was observed in the intervention group (Dutta et al., 2014; Josaphat et al., 2020). These findings
are consistent with those from our original study, which demonstrated a higher adherence to the
Mediterranean diet and an increase in nutritional awareness and consumption of healthier foods,
including fish and vegetables in the intervention group.

The data suggests that increased accessibility to SSD may potentially encourage
healthier dietary selections with a multitude of health benefits. These include reduced time spent
sitting, increased time standing, and consequently, enhanced light physical activity, as well as

enhanced nutritional awareness, which is associated with improved dietary choices.

Limitations

To gain a deeper insight into the impact of SSD on eating behaviors, further research is
necessary. Specifically, larger samples and longer observation periods are required to assess
and quantify nutritional data. Additionally, employing alternative methods, such as food
records or diaries, and increasing the frequency of data collection during the studies will

enhance our understanding of the phenomenon under study.
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GENERAL CONCLUSION

Although SSDs at first sight may seem a relatively low-impact intervention, the extant
evidence suggests that they can facilitate the desired physical behavioral changes with benefits
in terms of well-being, and according to the findings of this thesis, the benefits may extend to
the nutritional field. The use of SSD demonstrated to enhance the dietary habits of office-based
employees, who frequently spend most of the workday in a seated position. Modifying the
working environment in general and adopting progressive measures, including the use of SSD,
may represent an effective approach to counteract some health problems such as obesity, with
quantifiable and achievable results for the population. This can be achieved by encouraging a
break from prolonged periods of SB and promoting low intensity but essential physical activity.
Concurrently, providing nutritionally balanced meals and other vital foods in specific cafeterias
of the workplace may even boost the adoption of nutritional choices that have the potential to
improve overall well-being.

The use of SSDs has been demonstrated to be an effective means of inducing healthy
food choices. Further research should examine the long-term (i.e., over 1 year) and sustained
impact of SSD, investigating whether observed changes occur after their use, and whether they
result in enduring psychological and physiological effects. The findings from this thesis
reinforce the need for more companies and worksites to adhere to this strategy, with promising

results ahead.
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APPENDICES

Mediterranean Food Pattern Adherence Questionnaire:

Com que frequéncia Frequéncia de consumo
consome: {numero de porcées requlares por semana)

(1 porcéo equivale a 1 fatia de pdo/1 bola, ¥ chdvena de arroz ou massa)

(1 porgdo equivale a % chdvena de batata cozida/pure, 1 chavena de batatas fritas, 1,5
batatas cruas)

(1 porcdo equivale a 1 peca de fruta média, por exemplo, 1 macd/laranja, 1 banana pequena,
1 fatia de melancia/meléo, 10-12 cerejas/morangos/uvas)

(1 porcdo equivale a 1 chdvena almogadeira de horticolas crus e ¥ chdvena cozinhados)

(1 porcdo equivale a 1 chdvena)

(1 porcdo equivale a 120g de peixe cozinhado)

(1 porcdo equivale a 120q de carne cozinhada)

(1 porcdo equivale a 120g de carne cozinhada)

(1 porcdo equivale a 1 chdvena de leite, 1 iogurte de 180g, 30g de queijo; se consome apenas
leite meio-gordo ou magro, escolher a opgcdo <10 por semana.)

Bebidas alcodlicas <300 300 400 500 600 >=7000u0

(ml/dia, 1 copo de vinho
= 100ml)
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