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Abstract

Background The use of standing desks may reduce sedentary behavior and, in turn, improve other health and aca-
demic outcomes. However, the evidence is sparse among university settings. The aim of this scoping review

was to identify and map evidence for the effects of standing desk interventions on sedentary behavior and physical,
mental, and academic outcomes in university students, as well as instructors and students’ perceptions of this type
of equipment in the classroom.

Methods A scoping review was conducted in accordance with the Joanna Briggs Institute and the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Review guidelines. PubMed, Web
of Science, Scopus, PsycINFO, PubPsych and ERIC databases were searched for qualitative and quantitative studies
from their inception to 2024. Narrative synthesis and network plots were used to summarize the available evidence.

Results Seventeen studies involving 2886 university students and 163 instructors were included. Fourteen studies
were experimental and three were cross-sectional. In seven studies standing desks improved movement patterns
(sitting and standing time in the classroom) and in four studies improved mental health outcomes (anxiety, mood,
stress, and positive or negative feelings). Four studies analyzed pain and discomfort, one found significant improve-
ments and three found mixed results. Eleven studies analyzed academic and classroom outcomes and seven found
significant improvements in the standing desks group and five did not. Additionally, the use of standing desks

was accepted and positively perceived by students in ten studies and by instructors in two.

Conclusions The implementation of standing desks at university settings could be a behavioral intervention

for improving movement patterns and mental health. However, the extant evidence is sparse; further long-term, high-
quality trials are needed to draw robust conclusions.
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Background

Physical inactivity and sedentary behavior among young
adults are growing health problems worldwide [1]. Sed-
entary behavior has been defined as sitting, lying down,
and expending very little energy (approximately 1.0-1.5
metabolic equivalents) [2]. This behavior has far-reach-
ing consequences for public health, contributing to an
increase in cardiovascular diseases, and other related
conditions [3, 4]. Sedentary lifestyles are not only asso-
ciated with physical health risks, but also affect mental
well-being, leading to increased stress and depression,
reduced overall quality of life and decreased cognitive
function [4, 5]. Furthermore, university students are
at risk of high levels of sedentary behavior due to the
amount of time spent in class, studying or in front of a
computer [6]. It has been estimated that university stu-
dents spend more than 7 h per day sitting, resulting in
more sedentary time than the general young adult popu-
lation does, which has been associated with an increased
risk of adverse health outcomes [7]. Therefore, effective
interventions to reduce sedentary time during the uni-
versity stage are needed.

Non-exercise physical activity (NEPA), refers to the
physical motion of the body in activities that do not per-
tain to volitional exercise, including all activities of daily
living (fidgeting, maintaining posture and ambulation),
whereas non-exercise activity thermogenesis (NEAT)
defines the energy expenditure associated with these
activities [8]. This term has gained increasing attention
as a determinant of metabolic and mental health [9]. In
academic settings, standing desks may promote NEPA by
encouraging postural transitions and reducing prolonged
sedentary time, to increase physical activity levels and
the subsequent levels of NEAT [9]. Given that students
spend much of their time attending lectures and sitting in
classrooms [7], replacing traditional university desks with
standing desks can reduce sitting time and provide other
benefits [10]. Standing desks, also known as sit-stand
desks, involve the use of height-adjustable or standing
workstations. Replacing traditional desks in classrooms
with standing workstations is expected to reduce sitting
time, increase standing and light ambulatory movement,
improve postural control and musculoskeletal symptoms
and increase energy expenditure in adults and in school
contexts [11-13]. Studies in schoolchildren and young
adults have suggested that standing desks may also have
benefits for academic performance, cognitive function,
time spent on tasks, and other important academic and
behavioral outcomes [14, 15], although evidence is sparse
and inconclusive results have also been reported [15, 16].

A previous systematic review on the effects of stand-
ing desks in school classrooms revealed an increase in
standing time (ranging from 24-40 min per school day)
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and a decrease in sitting time (ranging from 59-64 min),
whereas some studies reported increased physical activ-
ity and energy expenditure and improved classroom
behavior in children and adolescents aged 5-18 years
[17]. Other studies reported that an increase in energy
expenditure was the only consistently reported positive
outcome, while mixed results were found for sitting and
standing time and step counts [10].

Regarding academic outcomes, previous research has
suggested that sedentary time is associated with poor
academic and cognitive outcomes in children and ado-
lescents. Therefore, a reduction in sedentarism may
have a beneficial effect on these outcomes [5]. Two con-
trolled trials have shown no differences in cognition or
academic outcomes in a classroom with standing desks
as opposed to a traditional classroom [18, 19]. However,
some research has identified indirect benefits, including
improvements in better on-task attention and executive
function [20], as well as higher self-reported focus and
engagement [21]. Notably, from the findings of these
studies suggests that implementing standing desks in the
classroom is feasible, and does not adversely affect learn-
ing outcomes [10, 17].

To our knowledge, no study has comprehensively
reviewed the available evidence on the impact of standing
desks in university classrooms on health and academic
outcomes. Previous reviews primarily focused on school-
aged children and adolescents; however, there is a lack of
studies involving university students, a crucial period for
the establishment of long-term health behaviors in a pop-
ulation characterized by high levels of sedentary behavior
[6]. The high cost of standing desk interventions makes
it necessary to collect more evidence on its effect before
being widely implemented. Furthermore, the inclusion
of instructors is key to the implementation of interven-
tions in the classroom. Despite the high cost, wide-scale
adoption of standing desks could have long-term eco-
nomic benefits compared to the healthcare costs associ-
ated with high sitting time [22]. In this context, the aim of
this scoping review was to identify and map evidence on
the effects of standing desk interventions on university
classrooms. Specifically, this study aimed to (i) describe
standing desk interventions in university classrooms; (ii)
explore their impact on physical and mental health and
academic outcomes; and (iii) synthesize the perceptions
and acceptability of standing desk interventions among
students and instructors.

Methods

Protocol and registration

This scoping review followed the guidelines of the Joanna
Briggs Methods Manual for Scoping Reviews [23] and the
Preferred Reporting Items for Systematic Reviews and
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Meta-Analyses extension for Scoping Review (PRISMA-
ScR) [24]. The study protocol was registered at the Open
Science Framework (https://doi.org/10.17605/OSEIO/
X8BYD).

Eligibility criteria

Participants

Undergraduate or postgraduate university students
attending classes in person and their instructors (e.g.,
lecturers, professors). Studies conducted with primary
or secondary school children, administrative and service
staff, or work officers were excluded. Studies with univer-
sity staff who did not attend classes were excluded.

Concept

Studies that investigated the effects and perceptions of
standing desks in university classrooms. Any interven-
tion that increased standing time but did not use stand-
ing desks (e.g., active learning classrooms, or open/
flexible classrooms or spaces) was excluded.

Studies that analyzed movement behaviors (i.e., physi-
cal activity, sedentary time, standing and sitting time),
physical health (i.e., body mass index, cardiometabolic
risk factors, musculoskeletal pain), mental health (i.e.,
anxiety, stress, depression, psychological well-being),
academic and classroom outcomes (e.g., academic per-
formance, fatigue, attention), or student and instructors’
perceptions (e.g., acceptability, perceived barriers and
facilitators) of standing desks were of interest for this
review.

Context

Studies conducted in university classrooms or laborato-
ries. Non-university classrooms (e.g., vocational training)
and out-of-class interventions (e.g., standing desks placed
at home or in the library) were excluded. Intervention
studies (randomized controlled trials [RCTs], non-RCT,
quasi-experimental studies, pre-post studies and inter-
rupted time-series studies) and observational studies
(prospective and retrospective cohort studies, case-con-
trol studies, case series and individual case studies, and
cross-sectional studies) were considered for inclusion.
Text and opinion articles, conferences and reviews were
excluded.

Search strategy

First, two authors (MEVA and MSL) independently
conducted a systematic search of peer-reviewed sci-
entific articles in the PubMed, Web of Science, Scopus,
PsycINFO, PubPsych and ERIC databases. A complete
search strategy (Supplementary Material Table 1) was
developed using the text words contained in the titles
and abstracts of relevant articles, and the index terms
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used to describe the articles. The search strategy, includ-
ing all identified keywords and index terms, was adapted
for each electronic database and information source.
Furthermore, the reference lists of all included studies
were screened for additional studies. Second, gray lit-
erature was searched through Google Scholar to identify
other eligible studies. Studies published from inception
to 20 January 2024 were included. No language or other
restrictions were applied.

Study selection

The search terms were entered into each electronic
database and all identified citations were collated and
uploaded into EndNote (version 20, Clarivate Analytics).
Duplicates were removed, and titles and abstracts were
then screened by two independent reviewers (MEVA
and MSL) for eligibility against the inclusion/exclusion
criteria. These independent reviewers assessed the full
texts of the selected articles. The reasons for the exclu-
sion of those studies that did not meet the inclusion cri-
teria were recorded and reported in the scoping review.
Disagreements between the reviewers at each stage of
the selection process were resolved by discussion, and
if disagreements persisted, a third author (VMV) was
consulted. The results of the search and study inclusion
process are fully reported in the final scoping review and
presented in a PRISMA-ScR flowchart [24].

Data extraction

Two independent reviewers (MEVA and MSL) extracted
the data from the studies included in the scoping review
using an Excel spreadsheet developed by the authors. The
extracted data included specific details on study char-
acteristics (e.g., authors, year of publication, country,
design, aims), population (i.e., sample size, mean age, %
female, recruitment method), standing desk intervention
protocols, control groups, and key findings of the stud-
ies. The data are provided as tables in the results section.
Any disagreement that arose between the reviewers was
resolved through discussion, and when disagreement
persisted, a third author (VMV) was consulted.

Data analysis and synthesis

A narrative synthesis was conducted to summarize the
results. Additionally, we performed a series of network
geometry graphs to show the associations between the
study designs and outcome groups. These data were used
to identify the main topics on the research question. Net-
work geometry plots were generated using STATA SE
software (v.18, StataCorp, College Station, TX, USA).
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Quality assessment of included studies

Two investigators independently assessed the methodo-
logical quality of the included studies using The Quality
Assessment Tool for Observational Cohort and Cross-
Sectional Studies, the Quality Assessment Tool for
Before-After (Pre-Post) Studies with No Control Group,
and The Quality Assessment of Controlled Intervention
Studies [25]. This tool evaluates 14 items for cross-sec-
tional, longitudinal and intervention studies, and 12 for
pre-post studies. Each item was rated as ‘Yes, ‘No, cannot
determine, not applicable, or not reported. Each study
was rated as follows: “good" when the study had the least
risk of bias, and the results were considered valid; "fair"
when the study was susceptible to some bias deemed not
sufficient to invalidate its results; and “poor" when the
study had a significant risk of bias.

Results

The electronic searches retrieved 675 references. After
the removal of duplicate studies, 608 studies were
reviewed based on title and abstract. Following this pro-
cess, the full texts of 32 studies were reviewed and 15
were excluded (Supplementary Material Table 2). Five
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additional studies were identified after screening the
reference lists of eligible articles, three of which were
selected. Finally, 17 studies that met the eligibility criteria
were included. The selection process is shown in Fig. 1.

Study design and participants

The 17 selected studies were published from 2016 to 2023
and included 2886 university students aged 18.7 to 25.0
years. Two studies also included a sample of instructors
(n =163) [26, 27]. Among the 17 studies included in this
scoping review, three studies were cross-sectional studies
[26, 28, 29]; seven were RCTs [30—-36], of which two were
counterbalanced trials [31, 36], one was a cross-over trial
[32] and four were parallel trials [30, 33—-35]; and seven
were non-RCTs [20, 30—35], of which three studies used
a quasi-experimental design [37, 38, 41] and used a pre-
test—posttest design [20, 32, 33, 35]. Furthermore, two of
these studies used qualitative analyses [29, 39]. The sam-
ple sizes ranged from 21 to 993 students for the quantita-
tive studies and from 25 to 210 for the qualitative studies.
The main characteristics of the included studies are dis-
played in Tables 1 and 2.

Identification

Papers identified
through citation

searching (n=15)

Screening

Papers identified through database
searching (n=675)
PubMed (n=180)

Scopus (n=96)
SportDiscus (n=17)

Web of Science (n=80)
ERIC (n=121)
PubPsych (n=81)

Google Schoolar (n=100)

A4

Duplicate papers removed (n=67)

Eligibility

Papers sought for
retrieval
(=5)

l

Papers screened (n=608)

l

Papers assessed
for eligibility
(1=3)

A

Full-text papers assessed for
eligibility (n=29)

Y

Irrelevant papers excluded
based on title and abstract
review (n=582)

Included

Fig. 1 PRISMA flow chart of the study selection process

Papers included for review
(n=17)

Full-text papers excluded
with reasons (n=12):
No classroom context
(n=4)

No university education
(n=5)

No used standing desk
intervention (n=3)
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Table 1 Characteristics of the included studies
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Author (year)

Country

Study design

N (% female)

Age, mean (SD)

Recruitment

Bantoft et al. (2016) [31]
Benzo et al. (2016) [26]

Butler et al. (2018) [32]
Chim et al. (2021) [35]

Chrisman et al. (2020)
[42]

Chrisman et al. (2021)
[30]

Finch et al. (2017) [36]

Frost & Terbizan (2018)
(34]

Frost & Terbizan (2020)
[33]

Goodrich et al. (2020)
[29]

Green et al. (2020) [37]
Grosprétre et al. (2021)
[27]

Jerome et al. (2017) [38]

Moulin et al. (2022) [39]

Raulli (2017) [40]
Rostami et al. (2022) [41]

Sengupta & Kuilan
(2023) [28]

Australia
United States

United States

The Netherlands

United States

United States

United States

United States

United States

United States

United States

France

United States

Canada

United States

Iran

United States

Counterbalanced RCT
Cross-sectional

Cross-over RCT
Parallel RCT
Pre-post trial
Parallel RCT

Counterbalanced RCT

Parallel RCT
Parallel RCT

Cross-sectional
and qualitative

Quasi-experimental
crossover

Pre-post trial

Quasi-experimental
crossover

Pre-post trial and quali-
tative

Pre-post trial

Quasi-experimental
crossover

Cross-sectional

45 students (71.1)

993 students (69.7); 149
instructors (57.1)

21 students (38.1)
96 students (53.0)
22 students (73.0)

48 students (90.0); 1G: 21;
CG: 27

96 students (80.2)

23 students (NR); IG: 14;
CG:9

23 students (NR); IG: 14;
CG:9

210 students (NR)
88 students (54.5)

663 students (37.1); 14
instructors (75.0)

304 students (73.9)

Study 1: 25 students
(95.0)
Study 2: 28 students
(82.0)

50 students (58.0)

40 students (50.0)

178 students (33.0)

227 (6.3)
204 (4.1);43.1 (13.7)

22.7 (64)

199 (1.4)

253(6.2)

21.5(49)

20.9(3.0)

IG:21.2 (3.5); CG: 238
(6.6)

1G:23.8 (6.6); CG: 21.2
(3.5

NR

216 (6.6)

18.7 (1.6); NR

20.1(1.3)

NR

213(2.6)

25.0(1.6)

224 (4.7)

University, NR
By email, university

Poster advertisement
and word-of-mouth

Convenience sample
of first year students

Flyers on campus
and word of mouth

Flyers and posters
on the campus

Convenience sample
from psychology uni-
versity

Two classes of a university
Two classes of a university

Purposive sampling
at business school

Purposive sampling
of a classroom

Purposive sample of one
classroom

Purposive sample of two
classrooms

Email and social networks
in university

Purposive sample of a uni-
versity course

Random sampling

Random sampling
by email

Abbreviations: CG control group, /G intervention group, N sample size, NR not reported, RCT randomized controlled trial, SD standard deviation

Study aims

Seven studies evaluated movement patterns, such as
physical activity, sedentarism, standing and sitting time
[26, 30, 34, 35, 38—40]; two studies assessed general phys-
ical health [29, 38]; three studies estimated musculoskel-
etal pain and physical discomfort [27, 33, 40]; one study
evaluated cardiometabolic risk [32]; four studies analyzed
mental health (i.e., anxiety, depression, or mood) [27, 33,
36, 37]; eight studies measured academic and classroom
indicators (i.e., academic performance, fatigue, attention,
or engagement) [26, 27, 33, 34, 36-38, 40]; and two stud-
ies evaluated cognitive functions [31, 41].

Studies using quantitative and qualitative techniques
aimed to explore the following: 10 studies on students’
perceptions, such as acceptability and feasibility [26-28,
33, 38, 39], preferences [42], self-perceived usage of the

standing desks [34], attitudes [29], and experiences [39]
toward standing desk interventions in college classrooms;
and two studies on reasons for using/not using standing
desks [38, 42] and instructors’ perceptions [26, 27].

Interventions

This review includes interventions conducted in a single
session [30, 31, 36, 41], in 4 sessions [42] and in 6 sessions
[37]. Interventions lasted 2 weeks [40], 3 weeks [32],
4 weeks [39], 9 weeks [35], 12 weeks [38], 13 weeks [33]
and 24 weeks [27, 34]. All the 14 studies that included
interventions involved replacing traditional desks with
standing desks, which were provided with adjustable
stools. The specific modalities and characteristics of the
intervention and control groups are detailed in Table 2.



Page 6 of 17

(2025) 25:1726

Visier-Alfonso et al. BMC Public Health

Apuanbauy asow wsueIuapas
pabuojoid dn a301q ‘Ajjeuonippy ‘dnolb
11s 941 01 pasedwiod AuAnde [edisAyd sno
-10B1A 01-91e19pOW 14bI| S10W pue Wi
AIe1USPaS SS9 pamoys dnoib puels ay |

BunIIs bulNp ueyl UORIPUOD

3sap buipuels ul1aybiy Apuedyiubis
2I9M S| I ‘SI01DB) ¥SH DjO0geISUIoIpIeD
|[e paAoIdul UOIUSAIRIUI 3SSP Bulpuels

sysap buipuels yym aacidwil pjnom
SSOUSS|IS2I pUR UOIIUNE ‘Yijeay [edisAyd
113Y1 1243 pariodal SJUIpNIS JO JjeH 9|qe
-|leAe J| Buipuels g PINom 9/ / 'sasse|d
2113UD 3Y1 BuIMIS JUSS ‘9%EQ ‘SUDPNIS
SO "S4sop Bulpuels buidnpoiul jo

JOARJ Ul 219M SIUSPNIS PUB SI0}DNIISU|

SUOIIRISYIOM BUIPURIS JO SN AU YIIM
p21RIOIS1IP 10U sem dduewIopad aARIU
-60> "uoniubod Ul aBuUrYD JUEDYIUDIS ON

(€ TvdANDE) Bulf| pue

Auainoe [edisAyd snosobia-01-alesspow
‘Aianoe [esisAyd 1ybi| ‘loineyaq Aiey
-Upas Iolneyaq ANANDe [eDISAY

(W1SAS 1usWaIN

-Se3|\ D1|0GRISN 00FC SUQSNI] SIIPIN
OAJed) Bulpuels pue bunis Jo s|Jw
(W1SAS X7 Y29159)

-0yD) 3502N|6 poo|q pue spidi| bupise
(1219WouewowbAYds) ainssaid poolg

(AaAnIns) s3sap Bulpuels Yum

SIUSPNIS 10§ 9BUBYD PINOM S3UIODINO
DIWped. pUR Y3eay ‘sysap bulpuesls jo
UOI1BDO| B3PI ‘$HSaP BulpuRlS PJeMO]
apnine ‘sysap bulpuels yim adualadxy
:$1030NIISU|

(AonIns) sabueyd

JIWRpPeIE pUe Yljeay aAisod paiediad
'3]ge|IBAR 219M SYSP BuIpUElS §I pURlS
pinom Aay3 ssejd Jo abeuadiad ‘Bunn

-)1S Juads aw sse|d Jo aberuaiag
SIUSPNIS

(fseL uonIppy [e1as Ao}

-IpNy Paded) UONUSIIR PaUIRISNS ‘(S|
uooeay 3d10yD) paads buissadoid
UOoMPWIOJUI [BNSIA ‘(353] PIOAA INOJOD
doo11S) uonu31e AIND33S [equaA ‘(Bul
-DUaNbag JaquUIN J31197) UonUSLIe pue
Alowaw Bulyiom [eglan ‘(buipod
|oqUIAS 1B1Q) Bulules| pue paads Jojow
-ONSIA ‘(plemydeq ueds 161q) Alowaw
Bupiom [eglan ‘(piemioy ueds 1ubIQq)
AJOWAW WI)-10YS [BQISA :UOIUBOD

SHOIM 6
ysop bumis [euonipesl 5
SYSop Bulpuels ;o)

(Bumis) Inoysem jo

yoam | Ag paresedas a1om seli) Y1og,
Sy9am ¢ Bumls ;oD

SY99M € :BUIPUELS JO YoM

/Y G JO WNWIUIUW B 0] P3|e10] SIY1 oM
/spouad ssepd 1uaiayip OM1 1ses)| 1e bul
-Inp Buipuels ‘sysap buipuels o)

VN

UoISSS |

SHsop

BuIpueS 18 BUIIOM S[IUM |[IUdpeai1 B Ul
Bupjiem Aysusiul moj :bunyjepn

Sysap Bul

-puels |geisn(pe buisn :buipuels dnieis
3S3P [eUORIPRIY BY3 UO Bug

Joineyaq
Aunnoe [ed1sAyd uo UonUSAISIUL 4SIp
Bulpuels e Jo s10ay9 ay1 a1ebnsaAul o)

S Dljogeiawolpied
Bulrenualie Joj Wooisse|d sysap bul
-puels e JO SSAUSANDRYD Y1 $S3SSe O]

SUI00ISSe|D 969|100
[eUOLIPRIY U SYSap Buipuels Jo AN|IqIs
-89} pue Ayjigerdande ayy a10|dxe oL

[lupeail e uo
Bupyiem ajiym syssp buipueis buisn pue

Sysop bulpuels buisn ‘bunis Jo
s92uanNbasuod aAIUHOD 21eH61SAAUI O]

[S€1 (1200) e 18 wiyD

[¢€1(8107) e 38 Japng

[9¢] (9107) '|e 32 Ozuag

[1€] (9107) ‘|e 19 Houeg

sbuipuy Aoy

(3uswinaysuy) sajqeriep

9|qedijdde 1 uoneinp
‘10)esedWOd puE UOIIUBAIRIU|

swiy

ETIEYEIEN]

SalpN1s papn|dUl 9yl JO S1 NSal UleW pue So|gelieA \A_Ujpm ‘UOIUSAIIUI 'SWIIY T 3]qeL



Page 7 of 17

(2025) 25:1726

Visier-Alfonso et al. BMC Public Health

parviodal alam

A)ANDE [eDISAYd SPISINO Ul S9DURISHIP
ON 'SSEJD Ul iom 01 AMjige 412y panoidul
S3ysop buipuels 1eyl paaediad pue
9AINISOd 219Mm SYsap BulpurlS PIRMO)Y
suondadiad ‘pariodal atem spolad
19159UISS pUB S|eNPIAIPUI U93M1SG
Aujiqelien ybiH -swi buipuels ajow

pey pue pooss syueddiied swog

BuINIS 110JWOD Si0W

pa10dal JISAIMOY ‘UOIIPUOD Bulpuels Ul
suonows anisod aiow payodal
syuedidilied ‘puUNOy 21aM $Ysel 9yl
219|dwod 03 3w} 3Y3 JO Loy pue
AYNDUJP %se1 paAadIad Ul ‘AlIAIRID JO
uoIsuaya1dwod Bulpeal ul SaoUIaHIP ON

a1enbape sydwioid ayi punoy sJUIPNIS JO
15Ol “Bulpuels aUo AjUo ayi bulaq Jo
SI9Y10 10eIISIP 0} BUUBM 10U 249M
SI31JeQ UleW 'SNJ0J pUB UOolIUS1E Bul
-seadul pue ‘uled yoeq adnpal ‘buis dn
Buiyeaiq papnpoul buipuels Joj sioleyl|ioeq
‘pariodal 219M SUONISUEI] Ul S9OUID)
-JIp OU ‘S| JN SJ0W pue swn bus ssa|
‘awn buipuels aiow pey dnoib syssp
Buipuels SERIaYM ‘S| N SS9| PUE SN
Buipuels ssa| ‘Buinis awil 1o 1uads 5

Azz|p Jo XIS ‘Uny bul

-1994 ‘Bumis 4aja.1d ‘paly Bulaq S4am SYSop
Buipuels Buisn 10U J0J SUOSEY "WOPI0G
Bulieq pue ayeme pue Lae ‘9AnuUe
alow bulaq ‘Buis 01 buipuels Jaaid
‘y1eay 2A0IdUll 01 a19M SHSIP BuIpuels
95N 01 SUOSEaJ S| "WAY1 3SN 10U PINOM
A3y1 pa1iodal aUO AJUO ‘WO0ISSeD SY3 Ul
SYS9p Bulpuels asn 01 ssaubulfim
pauodal 7/ | pue ‘a|qeirdadde |003s pue
1835 91 PUNOJ 1s0W sap doi-a|gel syl
pa.1aya1d SIUSPNIS JO J|BY UBY) IO

(211euuonsanb) sysap bul

-puels pieMO} 3pNniIe pue uoidadiad
(+ X€15 ydeibnoy) skep / 1o uon
-eINP JUSWaAOW pue ‘Buipuels ‘bunis
(eJBWED O3PIA)

WI00ISSE|D 31 1 SWI} PURIS pue IS

(311U

-uoisanb) uoneadxe 9dURUIIOIS]
(@INpayds

103)Jy 9A1ED3N PUB 3AIISO) POON
(d11eUUONSIND)

1ioya pue A} NdY4Ip 3Se) PaAIadId

(1sa

AJIAIIRID) URDOY PUB YDB|[BAA) ALAIIRDID)
(159 |pJ2USD) UONRUIWIEX] PIODSY
91enpein) uolsusayaiduwod pue Bulpeay

(2J1euuon

-sanb) sydwoid noge uojuido ‘sseps ul
pueis 0} 3w} Jo Junowe jewndo ‘bul
-puUeIs 0} SIBLIBQ 10U JO Bulpuels 10}
SUOSeal ‘sysap Bulpuess Jo asn
(I¥dAdY) 13N pue suonisuesl
pueis-03-}is ‘aui} buipuels pue buinig

(ASAINS) sUOseal pue
‘Aljigerdande ‘saduaisjaid Juspnis

Syuow 9
ysop Bums [euonipeil 5
uonIsod Y1ys 03 pue Juem
Asy3 se yonw se uopisod buipuels uj
S4s9p Bulpuels ay3 asn 01 PaIdNIISUl
alom syuedpinied ‘sysap bulpuels o)

uoIsSas |
poddns 3oeq yim

11BYD 95LJO UB UM UONIPUOD 1S
UOoNIPUOD puUelg

(eulyD ‘Bueydury ‘sialer) ajgeisnipe Ajjed
-UOJID3]3 UOIBISHIOM YSap Bulpuels

uoIssas |
sydwoid INoyUm $HSIP Bulpuels i)
pueis 01 sydwoid [eio pue [ensia
PapPIA0Id-103DNIISUL + UM S|CRIIOJUIOD
2IaM ASU1 J9AS

-UDIYM ‘puUEIS 1O IS PIN0d A3Y3 pjo3 pue
10015 B Y1M (YSN ‘0D ‘Iuowbuon

'X8C 19514 453() Ssap Bulpuels o)

SUOISSDS INO4

ulw Q| Buipueis pue uiw 0| bun

-US ‘Ul G Bulpuels ‘Ui G bunus a1am
SUOLIPUOD Yioq 1o} |030104d ApNIS,
$|003S Yum ‘sbumas 1ybiay

93JU1 YUM %{S9P B JO WD 9¢ 0} § WO}
s|qeisnipe ‘(ySn ‘Opelojod ‘X8z 1asty
3$9Q) $ysop doi-a|ge1 sjgeniod ;7o)
S|001S YHM

‘wd €11 01 /9 wol 3|geisnipe ‘(ysn
‘BuadIely D) SHSOP SUO[R-PUBIS : | D)

sysap buipuels sy buisn pay| siued
-D11Jed 3y §I pUe ‘sse| Jo 3PISINO JuSW
-aA0W 01 diysuolie|a ayi ‘obesn sysap
Buipuels jo ulened ay1 aulwIRISP O]

}S9P BUNIS SNSIDA SYSIP
Bulpuels ul A11Aea1D pue uoisuayald
-W0d BuIpeal Ul SOOUBIBYIP J0§ 1591 O]

Sysop Bulpurls Buisn 01 sIaLLIRG PUE $10)
-B11|128} 2UIWEXD O} pue bulpuels a10w
-0ld 01 sydwoid [e10 pue [ensiA Yim
papiroid Bulag pue s3sap Bulpuels 01
$5920P UDAID Uy SIUSPNIS Ul swil
Buipuels pue Buls sulWIP O

Sysop Bulpuels 1sulebe 4o 1oy
SUOSEaJ PUB $YS9p BuIpuels JO S9dUD
-19421d s3uspnis 969)|0d $5355€ O]

[¥€] (8107) urZIqIaL 73 35014

[9€] (£107) e 39 Yyoul4

[0€] (1Z07) '[e 32 uewsuyd

[¢¥] (0207) '[e 18 uewisuy>

sbuipuy Aay

(uswinaysul) ssjqeriep

9|qedijdde j1 uoneinp
‘{101e12dWOD PUR UOIIUBAIDIU|

swy

EMIEFETEN ]

(panunuod) g ajqey



Page 8 of 17

(2025) 25:1726

(A9AINs) a1n1ny Ul s3sap Bulpuels

35NaJ 01 ssauUbUI||IM ‘S1D3dse dlusp
-ede pue 9AIUHOD-0ydAsd UO JolreYySq
,S1USPNIS 3Y3 INOge SUONPAISSGQ

S4s9p Bulpues asn 01 buljim 1S103ONAISU|

2U9M $J3IN1D3| 1O\ "S3Sap buipuels ul (ASAINS) 21N1Ny Ul SYSSP Juasald

uled pue 1JoJuI0DSIp Ul 95ealdul ue Buipuels 95N 03 UOIIUIUI ‘S3D3dSE  ||13S I9M SUOIIRISHIOM [BUOIIIPEI} JOU JO
PaAIS2Iad SIUSPNIS JO 949€ ‘A[9SISAUOD)  DIUISPEDE PUe (UoNor.sIp ‘uolteddiied  SYS9p Bulpuels pue SUOIPISYIOM SA11DE M3IA JO
*SUOIIRISHIOM [BUOINPRI} YIM paieduiod ‘A12IXUe ‘SSa11S ‘UoIUSNE) S1oadse 9U1 10U JO 35N 0} 93§ UM SIUSPNIS, jujod S121n303| 941 puUB UO[IRIIUDD
S3ysop buipuels ul snbiey ul aseaidsp SANIUB0D-0YdAsd ‘(11ojuI0d ‘anbiey SYUOW 9 'SpJeoq  -UOD pue uonu1e ‘anbiiey) Jo sisxiew
%97 e pue uled pue Lojuodsip ul - ‘uted ‘A1Anoe) s1oadse [edisAyd uo sysep  -1addais 9 isysap BulPAd 9 's|jeq sSIMS 9 9AI123[qNs uo 1oedwl S)I pUR ‘(SYsap
95P2.D9P B PAAISIR 96 | (UOIIRISHIOM Buipuels Jo asn ay1Inoge sbules  SieyD Yum (dUel ‘Isie|d ‘'eay| ‘e1sieys)  buipuels buipn|oul) SUOIRISHIOM SAIIDR

U350 PUODI3S 33 UM SHSaP Bulpuels SIUSPNIS  SYSIP Bulpuels 9 :suoiesyiom aande - Alljiqeidasde pue Aljiqises) ayi 1593 0 [£2] (1207) ‘e 19 9119ids0iD
SYETe)

Buipuels 243 sn 01 103]2 PINOM A3y3 18y}
pauIodal 9|6 'SP Bulpuels Ul 1saIaiul

pPamoys Wwayi Jo 1soul ‘uoneddiied pue (A9AINs) Ysop
ABJ2UD ‘SSaULIDE ‘'91RJIUIDUOD ‘UOIIUSNIE  [BUOIIPEIY IO SHSIP DUIPUERILS JO 9210UD SUI00ISSe Ul
Ked ‘sn2oj 01 AMjiqe J12ys sAcudwl sysap  ‘sysap Buipueis ul 3salaiul ‘uonediiied suondo Bulpueis Ul 153191U pue poow
Buipuels 1eyl paAiddIad pue ‘sysap ssepd ‘ssepd ayy buunp Abiaus pue SUOISSaS 9 1USpNIS Uo bulpuels snsiaA bumis
Buipuels pausjaud syueddinied 150\ SSSULIS|E ‘UOIIRIIUSDUOD PUE UOIUSNY 3S9p BuniIs [euoIpeI DD 9Jedwod 0} pue Bulpuels SNSIaA Buly
"S9P BUIPUPRIS Ul Pse3IDUl POOI (9825 D0y pe) PO Sysop buipuels o -1IS 0} $9SUOAS3I JUIPNIS SUIWEXD O] [£€] (0207) ‘| 32 udain
95N 0} SUOUSIU| pa1dedul]
Ajnisod ydiym ‘sysap Buipueis spiemoy (A3nJns auljuo) [ooYds 18
2pNII11e P1D3Ye SIY2USQ SAINUDOD e SS9 BUIPURIS 3Y1 SN O UOUSIUI
-usjod pue uopdNpal aLoeD “uled yoeq 'UONUSIIR SAINUDHOD ‘1OJUIODSIP ‘UoH
pacnpal pue AlAonpoid padueyua  -dnpal aliojed Jo aduenodwl paAiedlad SYS9p DBulpuUelS pieMO) 9pNn1IIe SIasn
'ssO| 1yb1am 219m S1yauaq paniediad SJUSPNIS ‘SSEUSNOIDISUOD SN[PA ‘SI9YI0 210|dx3 0} puUe S}YaUS] Y3eay JO aduer}
3y 92102 3y pey A3y 41 Wayl asn 2duanyyul 01 Alljige paAlediad sauo -Jodwl paAa2Jad ay1 UO SUORIUBLIO
pinom Aay3 pue ‘sysap Buipuels apiacid  'SUOIIRIUSIIO SSSU||SM ‘UOIIBAIIOW Yi[edy SSaU|[PM pUB Y3[eay,S1Uuspnis Uo Syssp
pINoYs A3sIaAIUN 1By} 1yBNoya s1uspnis 'Sys9p BulpurlS 9l PJeMOl IPNINY VN Buipuess jo 10edwll ay3 SulUIeXD O] [62] (0Z0T) ‘[ 18 YoLpPOOD)
SHIM €|

%sop bunis [euonipesy 19D
J3Y10 81 01
uonisod auo woi YIys o} pue

sdnoib usamiag 1us (PI0OD2J O3PIA) IOINRYDQ XSeY 1uem A3y1 se yonuw se uonisod bul
-I3J41p 10U 9J9M UOUSLIE JO UONPAISSGO  -UO PUB UOIUSIIR JO UOIIRAISSTO 123110 -PURIS SU1 Ul SYS9P 95N 01 Pa1dNAISUl 9duewopad Jlwep
1031Ip PUE JOIABY] ¥SE1-UO ‘1I0JWODSIP (3]eds anbojeuy  a19m syuedidiued ay ureydybIY e yum -BDE PUB ‘LI0JWODSIP [P1S[9%SOINDSNW
[P12]9XSO|NISNUI MO| PUE $S41S SS3] ‘U0 [BNSIA) LIOJUIODSIP [B19]9%S0|NJSNW (e10S3UUI ‘INed 1S “DU| Uonobig 'A13IXUE ‘S$2.1S ‘UOIIUS1IR UO $ysop Bul
-Ua11e 9AN23[gNs 210w paniodal Df ay | ‘A13IXU ‘SS211S 'UOIIUR1IR 9ANDIGNS  |9pOWl 114uIeaT) sysap BulpuelS G| D] -puels Bulsn JO 19949 Y3 SUIULIDIP O [€€] (0Z0Q) ueZIQUa] 3 15014

9|qedijdde j1 uoneinp
sbuipuy Aa)y| (Juswinasul) ssjqeliep ‘101e42dWOD pUR UOIUSAIRIU| swiy ERIIEIETCH |

Visier-Alfonso et al. BMC Public Health

(panunuod) g ajqey



Page 9 of 17

(2025) 25:1726

Visier-Alfonso et al. BMC Public Health

suonisod

Bulpuels Ul Pa1dRIISIP A|ISeS 9J0W pue
suonisod Bumis Ul 9|gP1IOJWIOD 3I0W
2Jam syued|diiied ‘pieogbad snpind pue
‘UOIPUIPIOOD ULIE OM] ‘SWI UOI1Deal
pasueApe ‘dooiis Soeq-u uj suopisod
Buipuels pue Bumis 9yl Usamiaq
90URI2YIP 1UBDLIUBIS A|jeDd11S11els ON

[BAINSU 01 350|2 SB 101DNASUI DU JO
UoIINgLIUOD 3Y} PaN|eA SJUSPNIS ‘PUNo}
SI9M SS3ULISE JO LIOJUIODSIP panledlad ul
S3DUIIAYIP OU ‘suonisuel) pue Buipuels
‘Bunyis ssepd Jo sbejusdiad Jejiwis

pey sysap Buipuels suonipuod yiog

$I9U10 01 M3IA 3}
20| 10U 01 WOOISSED 31 JO 30eq Y1 18
%S9p e 3sn 0} pey Aay) 9sned3q dl1ews)|
-goid Sem WOOISSe|D SY1 Ul sap Bul
-puels a3 Buisn 1ey) pue a|genojuwoduN
A||120s Sem BUIIS 949M SS1PUISSE[D S[IYM
Buipuels 1eyy pauodas syuedidiied A
-AnoNpoid aseasdul pue ‘Buns Jo s1eb
-Uep Jo abpajmous snoiaald ‘pueis o3
uondo 2y 9ABY 01 2UISIP UM SHSOP
BulpuelIS JO 3N BY1 J0J SI0IRYI|IDB DU
AJRIUSPIS PadNPaI $4S9P Bulpuels 3|IGo

SUI00ISSe|D 01 Sysap Bul

-pues buippe panoddns suapnis Jo %1/
'pasealdap Ssaussajisal pue anbiie) ‘uwop
-210q pue ‘paroidull Juswabebus pue
‘snooy ‘uonedpiyied ‘uonualie 1eyy
payiodal SIUSPNIS JO PAIYL B UBYL IO
"pasealdap aulll BUInIS 'awiy ssepd Jo

1ed Ja1ea.b 1oy pue y/uiw ajow Apued
-LIubIs poo1s WOOISSe|D SYSIP Bulpuelg

(3]e2S anbojeuy [eNnsiA) 1IOJWOD
(1531 pJeogbad anping)

DS puey Ssoib pue sj|is Jojou Jsbuy
’(1591 UOI1RUIPIOOD Uie OM] ) Uol1eu
-IpJO0D [enueWIg ‘(3531 SWIl UonDeal
paduRAPY) SWIl uoldeal ‘(359 doons)
AN|IQIX3|4 9AIIUDOD pue UoUS1Ie SAI
-2395 (3531 32eg-N) Alowaw Bulyiopn

(Aanuns) ssep buunp Juswabebuy
(3|86 ssauIdad|S PIRPURIS) SSBULID)Y
(CIERN

1I0JUI0D) [BJ2UID) LIOJWODSIP [BDISAYJ
(ledADY) SLIW ‘sdais ‘suonisuel) 1s-0)
-pueis pue awi Buns ‘awi buipuels

(¢ Apnas ul

ASAINS BUIUO puUe | APN3S Ul MIIAIDIUI
PaIN1ONIIS-IWDS) SYsap bulpuels piemol
3pN1e pue 3sn ‘sisllieq/siolell|ie)
‘Sys9p bulpuels 9yl yum asuaiadxg
(2112UUONSIND N-YFIM

-ATLHOIN) Wi A1ejuspas aAida(gng
(7 1vdADY) swin Aleiuapas aAld[qO

(AoAIns auljuo) 10U Jo bulpuels 1oy
SUOSPRIJ 'S9UI0DIN0 SAIID3YE PUE USW
-abebus uo sysep buipuels buisn Jo
1oedw panaiad ‘sysap bulpuels
Buidnpo.iul 1oy uoddns syuspnis
(UOIPAISSCO) WOOI

-SSepD Ul JolAeYaq bulpuels pue buimig

pouad

1531 e AQ pa1eledas a1am sjelil Yiog,
UOISSS | Sap BUNIS :Z UoRIpUoD
UOISS3S | ‘Sysap Buipuels :| Uopipuod

Soam 7
ulw O€ A19AS syjeaiq AlAIDe Pa|-1o)
-dNJISUl+ $4S9p Bulpuels ;g UonIpuod
S|001S LM

sysap Buipuels a|gelsn(pe :| UonIpuoD

yruowl | iz Apnig
Soam | 1| Apnis
Sysop buipuels 3|Igo

SIIIM 9 'SHSOP Pa1eS [PUONIPRIL DD
SY29M 9 '$3S9P BuIpuels Yyoea Jo doy uo
pade|d sem 1dwiold uoeAlIOW B INg
papiaoid a19m Buipuels 1o bunis

0}

pa1e|al s|eob dydads ou ‘s|o03s pue (du|
0DI00W '3|qle] WapMS ay-dn 11ve)
S3ysop bulpuels a|geisnipe 1ybiay Gz o)

suoeIsyIom bunis yum patedwod
YS9 BuIpUEIS Ul SYUIPNIS JO aduUBW
-1op12d ||14S pue aAIUbOD Ssasse o]

WIOO0ISSe|D SYSop
Bulpuels BulNp ssauLIsje Pue LOJUI0D
-SIp |es1sAyd ‘suoiisuel] puels-03-1is Jo
JagWinu pue ‘Wil BURIS JUSPNIS Dl
Buipuels JUSPNIS UO Syealq bulpes)
-JOIDNIISUL JO 10949 S} SUIUIIP O

sysap Buipuels Yim

s9OUBLRdX3 SIUSPNIS JO Bulpuelsiapun
uleb 01 pue 2wy A1eauspas uo 1oedul
S1 pUe UOIUAIRIUI YSap Bulpuels
3|Igow e JO A1|IGISe) SU1 SUIWIIP O

Sys9p bul

-pue3s Buisn 10u/Bulsn 10} SUOSea)l pue
‘S3S9p Bulpuels Jo Aljigeidadoe quaw
-9bebua ‘yieay uo 1oedw pardsad
5,1USPNI1S SUIWEXS O} PUe 'sUolIsuel}
puUe1S-1S pue ‘swin Bunus ‘swn buipues
UO WOOJSSe|D AUSIDAIUN

po1e3S [PUONIPRIL B UO $YS9p

Buipuels Buljjeisul Jo 109)s aY1 1591 O

[L¥] (2207) '8 1° Iwelsoy

[0¥] (£102) liney

[6€] (€202) "2 12 uinow

[8€] (£107) "[e 132 dwiousr

sbuipuy Aay

(uswinaysul) ssjqeriep

9|qedijdde j1 uoneinp
‘{101e12dWOD PUR UOIIUBAIDIU|

swy

EMIEFETEN ]

(panunuod) g ajqey



Page 10 of 17

(2025) 25:1726

Visier-Alfonso et al. BMC Public Health

3|qedijdde Jou ) ‘syusjeainbs o1joqelaw sy 3y ‘dnoib uonusAISIuL O] ‘dnoib [043U0D D) SUONIDIASIGQY

surewlop (uted oeq

‘anbiiey) Yijeay pue (WopaJiog ‘uonualie
'SS2USSD[1531 ‘'SND0J) DILWSpede aburyd
3AIs0d 10 abueyd ou Jayya paiipald
SIUSPNIS Y1 JO 1SOU PUB SWOOISSe|D Ul
ysap bulpuels e bulrey jo Aunyioddo
ayl

P2I0ARY SIUSPNIS 950/ 120 ‘3|qeidande
Sysop buipuels paaiediad syuspnig

(Aanans) sysap buipuels yum
yijeay pue djuapede uj ssbueyd jo
uonoIpaid S1UsPNIS ‘puURlS IO

1S 0} 9dUI3JR1d ‘WIO0ISSEe|D 3Y) Ul
Sys9p bulpuels inoge uoluido

WI00ISSe[D 9yl Ul Sysap buipuess jo
saniunyuoddo pue Ayjigeidande ayi uo
¥N suoluidosiuspnis a1oidxa o] [87] (£207) ue|iny i3 eIdNbuSS

sbuipuy Aay

(3uawinasul) ssjqeriep

9|qedijdde j1 uoneinp
‘101e4edWOD pUR UOIUIAIDIU| swiy ERITEIETEN |

(PanunUOd) Z 3jqey



Visier-Alfonso et al. BMC Public Health (2025) 25:1726

Quality assessment

Of the seven controlled studies included all were rated
as good quality [30-36]. The items on which most stud-
ies failed were the treatment allocation concealed, the
blinding of research who assessed the outcomes, not
reporting sample size calculations or lack of subgroup
analyses. Of the cross-sectional studies one was rated
as good [29] and two fair quality [26, 28]. The items on
which most studies failed were that the exposure(s) of
interest was not measured prior to the outcome, the
timeframe was not sufficient to expect to see an associ-
ation between exposure and outcome, and the assessors
were not blinded. Of the seven quasi-experimental and
pre-post studies, six were rated as good [37-42] and
one as fair [27] quality. The items on which most stud-
ies failed were that the people assessing the outcomes
were not blinded to the participants’ intervention, and
the outcome was not measured multiple times. See
Supplementary Table 4.

Summary of key findings

Tables 2 and 3 present the descriptions and key findings
by movement patterns, pain/discomfort, cardiometabolic
health, mental health, academic and classroom behav-
ior, cognition function, and participant perceptions. The
associations between the study designs and outcome
groups are displayed in Fig. 2.

Movement patterns

Among the studies (1 =7) assessing sitting and stand-
ing time in the classroom [26, 30, 34, 35, 38—40], five
(two RCTs [30, 35, 38], two pre-post [39, 40]) reported
significant improvements for the standing desks group
compared with the control group; one pre-post study
showed that both standing desks conditions had simi-
lar percentages of class sitting, standing and transitions
[40]; one RCT did not find a clear pattern [34]; and one
cross-sectional study reported that students were seated
for a mean of 83% class time and that 77% of participants
would stand for at least 25% class time if standing desks
were applied [26].

Pain and discomfort outcomes

Among the studies (n =4) that analyzed pain and dis-
comfort [27, 33, 40, 41], one reported significant
improvements in the standing desks group compared
with the control group [33], one quasi-experimental
crossover study indicated higher discomfort in standing
positions [41], one pre-post study reported no differences
in discomfort in 2 standing interventions with no sitting
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control group [40], and one pre-post showed mixed
results [27].

Cardiometabolic outcomes

The only study [32] that analyzed the effects of the use
of standing desks on cardiometabolic health reported
improvements in cardiometabolic risk factors (i.e., blood
glucose, blood pressure, high-density lipoprotein choles-
terol, and triglycerides) and increased caloric expendi-
ture in the intervention group.

Mental health outcomes

Among the studies (n =4) that analyzed mental health
[27, 33, 36, 37], three reported significant improvements
in the standing desks group compared with the control
group [27, 33, 36, 37], and one reported significant pre-
post benefits in the standing desk intervention [27].

Academic and classroom outcomes

Among the studies (n =11) that analyzed academic
and classroom outcomes (e.g., academic performance,
fatigue, attention, restlessness, or boredom during lec-
tures) [26-28, 33, 33, 36-41], two studies reported
significant improvements in the standing desk group
compared with the control group [34, 37, 38], two stud-
ies reported significant pre-post benefits in the standing
desk interventions [27, 38—40], three studies indicated no
significant differences between standing and control con-
ditions [29, 31, 34, 36], one study reported no significant
pre-post differences in alertness in 2 standing interven-
tions [40], and two studies suggested positive expecta-
tions to improve academic outcomes [26, 28].

Cognitive function

The two studies [31, 41] assessing cognitive function did
not report differences between the sitting and standing
groups in working memory, selective attention and cog-
nitive flexibility, reaction time, bimanual coordination
and finger motor skills or gross hand skills [41] or in ver-
bal short-term memory, verbal working memory, visuo-
motor speed and learning, verbal working memory and
attention, verbal selective attention, visual information
processing speed, or sustained attention [31]. One cross-
sectional study [29] reported that students’ perceptions
of cognitive enhancements were among the most impor-
tant influences on the use of standing desks.

Students’ perceptions

Perceptions, acceptability, feasibility, preferences, reasons
for use barriers and facilitators, and experiences were
assessed in 10 studies [26-30, 33, 34, 38, 39, 42]. Over-
all, Grosprétre et al. [27] reported that the majority of
students were in favor of using active workstations and
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Table 3 Summary of the effects of standing desk interventions in university students®[27, 29-41]
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Movement Pain/discomf Cardio Mental Academic / Cognitive
Reference Study design

patterns ort metabolic health classroom function
Bantoft et al. (2016) RCT - - - - -
Butler et al. (2018) RCT - - A - - -
Chim et al. (2021) RCT A - - - - -
Chrisman et al. (2021) RCT A - - - - -
Finch et al. (2017) RCT - - - A -
Frost & Terbizan (2018) RCT - - - A -
Frost & Terbizan (2020) RCT - A - A -
Goodrich et al. (2020) Cross-sectional - - - - A
Green et al. (2020) Quasi-experimental - - - A A -
Grosprétre et al. (2021)  Pre-post trial - - A A -
Jerome et al. (2017) Quasi-experimental A - - - A -
Moulin et al. (2021) Pre-post trial A - - - A -
Raulli (2017) Pre-post trial A - - -
Rostami et al. (2020) Quasi-experimental - v - - -
Total 5A1 1A2 1V 1A 4A 5A4 1A2

Upward arrows A = positive effects of standing desk interventions
sideways arrows = no differences or mixed results;
downward arrows ¥ = negative effects.

Abbreviations: RCT randomized controlled trial

2 Prevalence data and results on students’and instructors’ perceptions are not reported in this table

Cross-sectional I

Cogpnitive function

Mental health

Movement patterns

Pain/discomfort

Perceptions of StDs

Quasi-experimental
Pre-post

Cardiometabolic health

Academic/classroom

Fig. 2 Network geometry plots of the associations between the study designs and outcome groups. Note: The size of the diamond nodes (study
designs) was relative to the number of available data on outcome groups analyzing these components. The size of the circular nodes (outcome
groups) was related to the number of studies analyzing these components. The width of the solid line connecting the nodes was relative

to the number of studies analyzing the outcome groups (circular nodes) according to study design (diamond nodes). Abbreviations: RCT,

randomized controlled trial
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Frost and Terbizan [34] reported positive perceptions
of standing desks and were acceptable to students [42].
Similarly, Green et al. [37] found that most students were
interested in having standing desks in their classrooms
and that they would use the standing desks if available. In
two studies, students indicated a preference to alternate
between sitting and standing during class [26, 28] and
that they would use standing desks if they were available
[28]. Moreover, these studies reported that students held
positive expectations regarding the benefits of standing
desks, anticipating improvements in physical health and
reductions in joint pain [29] as well as back pain [27].

Three studies reported reasons for using or not using
standing desks. Chrisman et al. [42] showed that stu-
dents using standing desks stay more alert and prefer
standing over sitting. The reasons for not using standing
desks included fatigue, a preference for sitting, or feeling
unwell. In a same group study [30], the students reported
breaking sitting time, reducing back pain, and improv-
ing as reasons to stand, whereas concerns about blocking
others’views, distracting others, and tiredness were rea-
sons against standing. Another study [38] reported that
students used standing desks to relieve restlessness and
that seeing others use standing desks increased their will-
ingness to stand. Goodrich et al. [29] found that health
motivation, wellness orientation, weight loss and cogni-
tive enhancements influenced a positive attitude toward
standing desks.

Moulin et al. [39] identified three main facilitators for
using standing desks: the desire to stand more, reduce
sitting, and increase awareness of the health risks of pro-
longed sitting. Barriers included the social norm of sit-
ting, desk size, classroom design, and loss of interest.
Most participants appreciated the option to stand and
expressed interest in using standing desks in the future.

Instructors’ perceptions

Two studies also analyzed instructors’ perceptions
of standing desks; those studies included a variety of
teaching positions from teaching assistants to full-time
instructors. One study reported that 85% supported the
introduction of standing desks, considering the inter-
vention feasible and beneficial for physical health, atten-
tion, and engagement [26]. Another study indicated that
instructors noticed that students were less tired, bored,
and distracted, with no negative impact on lesson qual-
ity. Most were willing to use standing desks in their class-
rooms [27].

Discussion

To our knowledge, this is the first scoping review to
map the existing evidence on the use of standing desks
in the classroom with university students. Overall, the
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results of this study suggest that the use of standing desks
in classrooms could have beneficial effects on move-
ment patterns (i.e., sitting and standing during class
time, and sedentary behavior) and mental health out-
comes (i.e., anxiety, mood, stress, and specific positive or
negative feelings). Conversely, mixed results have been
reported for pain and discomfort, academic and class-
room outcomes (e.g., academic performance, fatigue,
attention, restlessness, boredom during lectures), and
cognitive function. Standing desk interventions were
generally accepted and positively perceived by students
and instructors, indicating a preference for the possibility
of alternating sitting and standing periods during lessons.
This evidence is far from consistent; thus, long-term,
high-quality intervention studies are needed to confirm
these preliminary findings.

The effects of standing desks on movement patterns
in university classrooms show promising potential for
reducing sedentary time, with most studies reporting a
decrease in sitting and an increase in standing [35, 38—
40, 42] suggesting that standing desks may be an effective
tool for reducing sitting time. In this way, standing desks
could be particularly relevant in sedentary academic
environments, as they could contribute to the improve-
ment of cardiometabolic health by reducing sedentary
lifestyles and increasing NEPA and NEAT. This finding
is consistent with previous studies in pre-university sam-
ples, which also reported reductions in sitting time [17],
although mixed evidence has been reported in school-
children [10]. These inconsistencies may be due to dif-
ferences in the outcome measurement methods such as
sitting and standing by accelerometers, observation or
self-report questionnaires. Variability was also found
in how standing desks were integrated into classrooms
because some studies allowed students to use stand-
ing desks freely, whereas others encouraged their use or
implementation of specific protocols. Furthermore, dif-
ferences in teaching methodologies could also play a role;
for example, in more interactive or active classes, the
reduction in sedentary time might be less noticeable than
in theoretical lectures, where students are more likely to
sit for longer periods. Finally, low statistical power is a
characteristic of most studies [17]. Consequently, future
research should focus on standardized protocols for the
use of standing desks, monitor students’actual usage, and
use consistent, objective methods to measure sitting and
standing time to better understand their true impact.

Regarding pain and discomfort, the results of the stud-
ies included were mixed. Although previous studies have
shown that standing desks reduce discomfort and mus-
culoskeletal pain [43, 44], the lack of habits and muscle
tone, the detrimental effects of prolonged standing on
musculoskeletal symptoms [45], and the existence of
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some individuals who are intolerant to standing [46] may
explain why discomfort increases in some participants.

In terms of cardiometabolic benefits, only one study
reported an increase in energy expenditure and improve-
ments in cardiometabolic risk [32], which is consistent
with a previous study in school samples [10], and may be
due to the well-established relationship between seden-
tary behavior and cardiometabolic risk indicators [47].

The evidence regarding the positive impact on mental
health was limited but consistent. Four studies [27, 33,
37] confirmed that standing desks reduced anxiety and
stress, and improved mood, which is consistent with the
findings of a previous study in which spending much of
one’s time sitting was associated with more symptoms
of depression and anxiety [48]. Research suggests that
working while standing can improve concentration and
productivity [49]. Feeling more productive and perform-
ing better at work can reduce the frustration and stress
associated with work. Additionally, standing desks pro-
mote regular changes in posture and movement, which
facilitates the release of endorphins that improve mood
and reduce stress and anxiety, which may explain the
positive effects observed in the studies reviewed.

Overall, most studies highlight that standing desks
improve attention, engagement, commitment and con-
centration, while reducing restlessness and fatigue. How-
ever, some studies have not reported a positive effect on
reading and comprehension [37] or attention [31, 34].
These contradictory results may be due to differences
in the methods of behavior measurement because while
observations of classroom behavior were used in some
studies, self-report questionnaires or qualitative inter-
views were used in others; differences in the ages of the
participants may explain, at least in part, these differ-
ences. Notably, neither our review nor previous studies
reported negative effects on academic engagement, rein-
forcing the overall positive influence of standing desks on
classroom behavior [10, 15, 16, 34]. To fully understand
the effects of standing desks on academic outcomes,
future research should use longitudinal and experimen-
tal designs that include validated cognitive measures and
objectively assessed academic achievement.

Sedentarism has been associated with brain health
structure and function and cognition throughout the
lifespan [50]. The mechanisms that might explain the
association between sedentary behavior and brain health
are changes on molecular and cellular levels (e.g., brain-
derived neurotrophic factor), functional and structural
brain changes (i.e. grey matter volume), and psychologi-
cal changes (e.g., stress, sleep) [50]. Recent evidence from
a systematic review and meta-analysis by Sémen et al.
[51] examined the impact of standing versus sitting on
Stroop task performance among healthy young adults
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and found no significant differences in selective attention
and cognitive control between postures. This aligns with
our findings, in which only two studies [31, 41] included
cognitive tests and found no statistically significant dif-
ferences between standing and sitting conditions. It is
important to note that standing did not impair cogni-
tive performance indicating that standing desk interven-
tions do not negatively affect cognitive performance in
university settings. Furthermore, evidence suggests that
sedentarism is not a unitary concept and different types
of sedentary behavior (e.g., cognitively active sedentary
behavior versus cognitively passive sedentary behav-
ior) that might influence brain health differentially [52].
Thus, as sedentary classroom behaviors were cognitively
demanding, their reduction may not have the expected
impact on cognition. All these findings suggest that
standing desks did not adversely affect cognitive tasks,
but the lack of significant differences also raises ques-
tions about their cognitive benefits. To fully understand
the effects of standing desks on academic and cognitive
outcomes, future research should use longitudinal and
experimental designs that include validated cognitive
measures and objectively assessed academic achievement
and brain function measures such as EEG and neuroim-
aging studies.

Studies of the acceptability of standing desks in univer-
sity classrooms have shown that most students find it a
suitable intervention, which is consistent with findings in
school and vocational education contexts [53, 54]. Stu-
dents generally prefer the option to alternate between sit-
ting and standing during class [26, 28], and both students
and instructors report perceived physical and mental
benefits from the use of standing desks. However, barri-
ers such as the social norm of sitting, increased fatigue
and lack of habits have been identified. To address these
issues, studies have suggested interventions that actively
encourage standing [54] and provide guidance on the
correct use of standing desks [19, 23]. Notably, few stud-
ies have explored instructors’perceptions, although initial
findings suggest that instructors’ view of standing desks
was positive without any negative impact on teaching.
Further research is necessary to explore the experiences
of both students and instructors regarding standing desks
in academic settings.

While standing desks show promise as an intervention
to reduce sedentary behavior and improve health among
students, their successful implementation in real-world
educational settings requires consideration of several
practical factors. Institutional support is critical, includ-
ing administrative buy-in and alignment with pedagogi-
cal goals. Classroom design must also accommodate
ensuring that standing desks do not interfere with visibil-
ity, movement, or instructional flow and sometimes is not



Visier-Alfonso et al. BMC Public Health (2025) 25:1726

feasible. Cost remains a significant barrier, particularly in
resource-limited institutions. Previous studies about the
cost of standing desks show that it can be effective and
feasible [55] and the cost benefit positive [22, 56]. While
there is a significant initial expense, the widespread
adoption of standing desks has the potential to generate
long-term economic advantages, especially when consid-
ering the healthcare costs associated with extended peri-
ods of sedentary behavior [22]. However, there is a lack
of research in university settings, cost—benefit studies are
needed. Finally, sustained student adherence over time is
essential; initial novelty may wane, making it necessary to
integrate behavioral support or curricular reinforcement.
Addressing these factors is essential for the scalability
and sustainability of standing desk interventions in edu-
cational contexts.

Strengths and limitations

This scoping review is strengthened by its focused exami-
nation of university students, the use of network plots to
map thematic relationships, the inclusion of both student
and instructors’ perspectives, and a systematic literature
review following PRISMA for Scoping Reviews criteria.
These elements contribute to a comprehensive and visu-
ally structured synthesis of literature. Some limitations
of this review must be acknowledged, most of which are
inherent to the nature of scoping reviews. First, the het-
erogeneity of the included studies, i.e., the wide range of
study designs, intervention protocols and control condi-
tions, and outcome measures. Second, methodological
limitations were found in many of the included studies,
such as a lack of control groups (e.g., Moulin et al. [39],
and Grospetrere et al., [27]), failures in the treatment
allocation concealed (e.g., Bantoft et al., [31]; Butler et al.,
[32]; Chim et al., [35]), or problems with the representa-
tivity of the sample, as being volunteers (e.g., Jerome
et al,, [38] and Raulli et al., [40]). Third, a scoping review
methodology, such as that used in this study, is limited
in its capacity to make recommendations about the effec-
tiveness of interventions and causal inferences. These
suggestions should be addressed in future systematic
reviews and meta-analyses of empirical studies. Another
limitation relates to the population included, only stud-
ies with the perceptions of students and instructors were
analyzed, and other interested stakeholders (e.g., aca-
demic administration staff and management staff with
decision-making power in classroom furniture decisions)
were not included.

Recommendations for future studies

The findings and limitations of this scoping review pro-
vide arguments for recommendations for future stud-
ies. First, it is necessary to measure accurately whether
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standing desks reduce sedentary behavior by using valid
instruments. Second, it is recommended that future stud-
ies utilize direct tests to establish a correlation between
increases in standing time and favorable changes in other
outcomes, such as energy expenditure, health markers,
or classroom behavior. The utilization of validated tools
is imperative to enhance the internal and external valid-
ity of conclusions derived from these studies. Third, most
studies evaluated the effect of reducing sedentary time
in the classroom; however, to assess whether the use of
standing desks decreases total sedentary time, it is neces-
sary to account for the potential compensatory behaviors
throughout the day. Fourth, further studies are required
on the implementation of the intervention, as this could
influence students’use of standing desks and therefore
the effectiveness of the intervention. In addition, it is nec-
essary to measure indicators of the use of standing desks
during the intervention. Drawing from the findings of our
review, we suggest that efficacious interventions demand
the incorporation of meticulous instructions and an edu-
cational component, imparting knowledge on the utiliza-
tion of standing desks to engender favorable outcomes in
both health and academic domains. Fourth, the interven-
tions encompassed in the present review were of a limited
duration; thus, we suggest that long-term, well-designed
studies be conducted, with a duration ranging from one
academic semester to one academic year. Finally, cost
remains a significant barrier, particularly in resource-lim-
ited institutions. Previous studies on the cost of standing
desks have shown that they can be effective and feasible
[55], with a positive cost benefit [22, 56]. While there is
a significant initial expense, the widespread adoption of
standing desks has the potential to generate long-term
economic advantages, especially when considering the
healthcare costs associated with extended periods of sed-
entary behavior [22]. However, there is a lack of research
in university settings, cost—benefit studies are needed.

Conclusions

This is the first scoping review to summarize the avail-
able evidence on standing desks in university students. The
results of this review suggest that the use of standing desks
in university classrooms may have benefits in reducing sit-
ting time and increasing standing behavior during lessons,
as well as improving mental health outcomes. Additionally,
students expressed a willingness to employ standing desks,
perceiving them to have the potential to confer both health
and academic benefits. However, the evidence was limited,
and several methodological weaknesses were identified.
Consequently, the execution of well-designed, long-term tri-
als is imperative to evaluate the impact of standing desks on
reducing sedentary behavior and enhancing standing time,
as well as its correlation with health and academic outcomes.
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