




















Appendix 

 
Supplement 1 – Detailed search strategy  
 
Pubmed  
(Sedentary Behavior[MeSH] OR sitting position[MeSH] OR sedentary[tiab] OR sitting[tiab] ) 
AND (Aged[MeSH] OR middle aged[MeSH] OR older adult[tiab] OR older adults[tiab] OR elderly[tiab] 
OR elders[tiab] OR older men[tiab] OR older women[tiab] OR older people[tiab] OR geriatric[tiab] OR 
geriatrics[tiab] OR senior[tiab] OR seniors[tiab] OR older population[tiab] OR old people[tiab] OR 
older-age[tiab] OR old age[tiab] OR mid-age[tiab] OR middle-age[tiab] OR middle-aged[tiab] OR 
adult[tiab] OR adults[tiab] ) 
AND (Brain[MeSH] OR brain[tiab] OR cerebral[tiab] OR neur*[tiab] OR cephalic[tiab] OR grey 
matter[tiab] OR gray matter[tiab] OR white matter[tiab] OR hippocamp*[tiab] OR 
parahippocampal[tiab] OR temporal lobe[tiab] OR prefrontal cortex[tiab] OR ventricles[tiab] OR 
limbic[tiab] OR amygdala[tiab] OR cortical thickness[tiab] OR cerebrum[tiab] OR cerebrovascular 
circulation[MeSH] OR cerebrovascular[tiab] OR perfusion[tiab] OR CBF[tiab] OR angiogenesis[tiab] 
OR blood oxygenation[tiab] OR hypoperfusion[tiab] OR oxygen extraction[tiab] OR 
autoregulation[tiab] OR CO2 reactivity[tiab] OR vasomotor reactivity[tiab] OR carbon dioxide 
reactivity[tiab] OR arteriogenesis[tiab] OR vascular endothelium[tiab] OR hyperperfusion[tiab] OR 
Neurogenesis[MeSH] OR neuronal plasticity [MeSH] OR plasticity[tiab] OR BDNF[tiab] OR growth 
factor*[tiab] OR atrophy[tiab] OR hyperintensit*[tiab] OR HPA axis[tiab] OR amyloid[tiab] OR 
tau[tiab] OR neural activ*[tiab] OR default mode network[tiab] OR frontal executive network[tiab] 
OR connectivity[tiab] ) 
NOT (rat[ti] OR rats[ti] OR mice[ti]) 
 
 
Embase  
(Sedentary lifestyle/ OR Sedentary time/ OR sitting/ OR sedentary.ti,ab OR sitting.ti,ab ) 
AND (Aged/ OR middle aged/ OR older adult.ti,ab OR older adults.ti,ab OR elderly.ti,ab OR 
elders.ti,ab OR older men.ti,ab OR older women.ti,ab OR older people.ti,ab OR geriatric.ti,ab OR 
geriatrics.ti,ab OR senior.ti,ab OR seniors.ti,ab OR older population.ti,ab OR old people.ti,ab OR 
older-age.ti,ab OR old age.ti,ab OR mid-age.ti,ab OR middle-age.ti,ab OR middle-aged.ti,ab OR 
adult.ti,ab OR adults.ti,ab ) 
AND (Exp brain/ OR brain atrophy/ OR brain function/ OR brain.ti,ab OR cerebral.ti,ab OR neur*.ti,ab 
OR cephalic.ti,ab OR grey matter.ti,ab OR gray matter.ti,ab OR white matter.ti,ab OR 
hippocamp*.ti,ab OR parahippocampal.ti,ab OR temporal lobe.ti,ab OR prefrontal cortex.ti,ab OR 
ventricles.ti,ab OR limbic.ti,ab OR amygdala.ti,ab OR cortical thickness.ti,ab OR cerebrum.ti,ab OR 
Exp Brain blood flow/ OR Exp brain circulation/ OR cerebrovascular.ti,ab OR perfusion.ti,ab OR 
CBF.ti,ab OR angiogenesis.ti,ab OR blood oxygenation.ti,ab OR hypoperfusion.ti,ab OR oxygen 
extraction.ti,ab OR autoregulation.ti,ab OR CO2 reactivity.ti,ab OR vasomotor reactivity.ti,ab OR 
carbon dioxide reactivity.ti,ab OR arteriogenesis.ti,ab OR vascular endothelium.ti,ab OR 
hyperperfusion.ti,ab OR Nervous system development/ OR nerve cell plasticity/ OR plasticity.ti,ab OR 
BDNF.ti,ab OR growth factor*.ti,ab OR atrophy.ti,ab OR hyperintensit*.ti,ab OR HPA axis.ti,ab OR 
amyloid.ti,ab OR tau.ti,ab OR neural activ*.ti,ab OR default mode network.ti,ab OR frontal executive 
network.ti,ab OR connectivity.ti,ab ) 
NOT (rat.ti OR rats.ti OR mice.ti) 
 
  



PsycINFO  
(Sedentary behavior/ OR sedentary.tw. OR sitting.tw. ) 
AND (older adult.tw. OR older adults.tw. OR elderly.tw. OR elders.tw. OR older men.tw. OR older 
women.tw. OR older people.tw. OR geriatric.tw. OR geriatrics.tw. OR senior.tw. OR seniors.tw. OR 
older population.tw. OR old people.tw. OR older-age.tw. OR old age.tw. OR mid-age.tw. OR middle-
age.tw. OR middle-aged.tw. OR adult.tw. OR adults.tw. ) 
AND (Exp brain/ OR cerebral atrophy/ OR brain.tw. OR cerebral.tw. OR neur*.tw. OR cephalic.tw. OR 
grey matter.tw. OR gray matter.tw. OR white matter.tw. OR hippocamp*.tw. OR 
parahippocampal.tw. OR temporal lobe.tw. OR prefrontal cortex.tw. OR ventricles.tw. OR limbic.tw. 
OR amygdala.tw. OR cortical thickness.tw. OR cerebrum.tw. OR Cerebral blood flow/ OR 
cerebrovascular.tw. OR perfusion.tw. OR CBF.tw. OR angiogenesis.tw. OR blood oxygenation.tw. OR 
hypoperfusion.tw. OR oxygen extraction.tw. OR autoregulation.tw. OR CO2 reactivity.tw. OR 
vasomotor reactivity.tw. OR carbon dioxide reactivity.tw. OR arteriogenesis.tw. OR vascular 
endothelium.tw. OR hyperperfusion.tw. OR plasticity.tw. OR BDNF.tw. OR growth factor*.tw. OR 
atrophy.tw. OR hyperintensit*.tw. OR HPA axis.tw. OR amyloid.tw. OR tau.tw. OR neural activ*.tw. 
OR default mode network.tw. OR frontal executive network.tw. OR connectivity.tw. ) 
NOT (rat.ti. OR rats.ti. OR mice.ti.) 
 
 
Web of science  
(TS=(sedentary OR sitting) ) 
AND (TS=(older adult OR older adults OR elderly OR elders OR older men OR older women OR older 
people OR geriatric OR geriatrics OR senior OR seniors OR older population OR old people OR older-
age OR old age OR mid-age OR middle-age OR middle-aged OR older age OR old-age OR mid age OR 
middle age OR middle aged OR adult OR adults) ) 
AND (TS=(Brain OR cerebral OR neur* OR cephalic OR grey matter OR gray matter OR white matter 
OR hippocamp* OR parahippocampal OR temporal lobe OR prefrontal cortex OR ventricles OR limbic 
OR amygdala OR cortical thickness OR cerebrum OR cerebrovascular OR perfusion OR CBF OR 
angiogenesis OR blood oxygenation OR hypoperfusion OR oxygen extraction OR autoregulation OR 
CO2 reactivity OR vasomotor reactivity OR carbon dioxide reactivity OR arteriogenesis OR vascular 
endothelium OR hyperperfusion OR Neurogenesis OR plasticity OR BDNF OR growth factor* OR 
atrophy OR hyperintensit* OR HPA axis OR amyloid OR tau OR neural activ* OR default mode 
network OR frontal executive network OR connectivity) ) 
NOT (TI=(rat OR rats OR mice) ) 
  



Supplement 2 – PRISMA Flow chart 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
*Form reasons: wrong publication type, n=22; reviews, n=14; unavailability of full-text, n=2; foreign language, n=1.  

 

 

Records identified through database searching 
N=10,755 

(PubMed, n=2,895; 
Embase, n=3,750; 
PsycINFO, n=444; 

Web of Science, n=3,666) 
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Records after duplicates removed 
(n=7,026) 

Records screened 
(n=6,695) 

Non-English records excluded 
(n=331) 

Full-text articles assessed 
for eligibility 

(n=115) 

Studies eligible 
(n=25) 

Records excluded 
(n=6,580) 

Records excluded 
n=90 

(Form reasons*, n=39; 
Wrong population, n=12; 
Wrong measure SB, n=19; 

Wrong outcome, n=3; 
No sedentary analysis, n=4; 
Wrong comparison, n=13) 

  
 Studies included 

(n=29) 

Additional records 
identified 

(n=4) 



Supplement 3 – QualSyst scoring of included studies  

  Arnardottir et al. (2016)  

Bergm
an et al. (2020) 

Bronas et al. (2019) 

Burzynska et al. (2014)  

Burzynska et al. (2015) 

Burzynska et al. (2017)  

Dom
ingos et al. (2021) 

Doughertya et al. (2017) 

Engeroff et al. (2018) 

Hartm
an et al. (2021) 

Heiland et al. (2021) 

Judice et al. (2021) 

Launer et al. (2014)  

Law
 et al. (2018)  

M
aasakkers et al. (2020) 

M
aasakkers et al. (2021) 

M
achida et al. (2021) 

Paxton et al. (2014) 

Siddarth et al. (2018) 

Sm
ith et al. (2021) 

Spartano et al (2017) 

Spartano et al. (2019) 

Spartano et al. (2022) 

Vergoossen et al. (2021) 

W
ennberg et al. (2016)  

W
heeler et al. (2019)  

W
heeler et al. (2020) 

Zlatar et al. (2014)  

Zlatar et al. (2019) 

1. Question or objective  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2. Design  2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2 2 2 2 2 1 2 
3. Method of subject selection 2 2 2 1 1 1 2 1 2 2 2 2 2 2 1 2 2 2 2 1 1 2 2 2 2 2 2 2 2 
4. Subject characteristics  2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
5. Random allocation  NA 1 NA NA NA 2 NA NA NA 1 1 NA NA NA 1 NA NA NA NA NA NA NA NA NA 2 2 2 NA NA 
6. Blinding of investigators  NA 0 NA NA NA 0 NA NA NA NA NA NA NA NA 0 NA NA NA NA NA NA NA NA NA 0 2 2 NA NA 
7. Blinding of subjects  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
8. Outcome/exposure measure 2 2 1 2 2 2 2 2 2 2 2 2 1 2 2 2 2 1 1 2 2 1 2 2 2 2 2 2 2 
9. Sample size  2 1 2 2 2 2 2 2 1 2 1 2 2 2 1 2 1 2 2 1 2 2 2 2 1 2 2 2 2 
10. Analysis  2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
11. Estimate of variance  2 2 2 1 2 2 0 1 2 2 2 0 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
12. Controlled for confounding 2 2 2 1 1 1 2 2 2 2 2 2 2 1 2 2 2 2 1 1 2 2 2 2 2 2 2 1 1 
13. Results reported in detail 2 2 2 1 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
14. Results support conclusions 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Total sum  22 22 20 18 19 22 19 19 20 23 22 20 19 21 21 22 21 21 19 19 20 21 22 22 23 26 26 20 21 

Total possible sum  22 26 22 22 22 26 22 22 22 24 24 22 22 22 26 22 22 22 22 22 22 22 22 22 26 26 26 22 22 

Summary score  1.00 0.85 0.91 0.82 0.86 0.85 0.86 0.86 0.91 0.96 0.92 0.91 0.86 0.95 0.81 1.00 0.95 0.95 0.86 0.86 0.91 0.95 1.00 1.00 0.88 1.00 1.00 0.91 0.95 
Items can be scored ‘yes’ (2), ‘partial’ (1), ‘no’ (0), and ‘NA’. 
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