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Abstract – Sedentary behavior tends to increase with aging and several studies have focused 
on analyzing the components which may influence this pattern of behavior. Indirect and direct 
measuring have been used to determine the relative parameters to this phenomenon while 
there is no consensus about which parameter should be adopted to conceptualize sedentary 
behavior, making difficulty to establish comparisons among the studies on this population. 
The aim of this study was to systematically review the characterization of low level of physi-
cal activity and sedentary behavior in studies with older people. Electronic search on Scielo, 
LILACS, MEDLINE, PubMed, and ISI Web of Knowledge was carried out. Selection of the 
studies included: original manuscripts, with elderly analyzing sedentary behavior or low-level pf 
physical activity through direct and indirect measure. Search initially screened 190 manuscripts 
yielding 10 relevant studies. Questionnaire, self-reported questionnaire and accelerometer were 
the instruments used in the studies. Sedentary behavior or low level of physical activity was 
characterized by analyzing sitting time, physical activity on leisure time, counts per minute, 
engaging in moderate or vigorous intensity during day or performing physical activities with 
MET <1.5. There is no standardization of the parameters adopted to characterize sedentary 
behavior on studies, generating divergent results and making it difficult to establish comparisons.
Key words: Aging; Leisure activities; Motor activity; Sedentary behavior. 

Resumo –O comportamento sedentário tende a aumentar com o envelhecimento e vários estudos têm se 
concentrado em analisar os componentes que podem influenciar esse padrão de comportamento. A men-
suração indireta e direta tem sido utilizada para determinar os parâmetros relativos a esse fenômeno, 
enquanto não há consenso sobre qual parâmetro deve ser adotado para conceituar o comportamento 
sedentário, dificultando a comparação entre os estudos sobre essa população. O objetivo deste estudo 
foi revisar sistematicamente a caracterização do baixo nível de atividade física e comportamento 
sedentário em estudos com idosos. Pesquisa eletrônica no Scielo, LILACS, MEDLINE, PubMed e 
ISI Web of Knowledge foi realizada. Seleção dos estudos incluídos: manuscritos originais, com idosos 
analisando comportamento sedentário ou baixo nível de atividade física por meio de medida direta 
e indireta. A pesquisa inicialmente selecionou 190 manuscritos, resultando em 10 estudos relevantes. 
Questionário, questionário de autorrelato e acelerômetro foram os instrumentos utilizados nos estudos. 
Comportamento sedentário ou baixo nível de atividade física foi caracterizado pela análise do tempo 
sentado, atividade física no lazer, contagens por minuto, intensidade moderada ou vigorosa durante 
o dia ou atividades físicas com MET <1,5. Não há padronização dos parâmetros adotados para 
caracterizar o comportamento sedentário em estudos, gerando resultados divergentes e dificultando 
estabelecimento de comparações.
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INTRODUCTION

The population worldwide is becoming old. The aging process is known 
for being accompanied of some conditions or illnesses, which are not 
necessarily results of aging; they are mostly triggered by modifiable risk 
factors related to lifestyle. The individual lifestyle’s impact in the health 
outcomes has been investigated in the past years1. The decisions about being 
sedentary or physically active, eating healthy and sleeping well through the 
years cause an effect in some characteristics such as the body composition, 
blood pressure, cognitive function and glycemic levels that, if the choices 
were not appropriate, might lead to poor health consequences2.

Practicing regular physical activity influences positively the health3,4. 

In general, it has been recommended to perform at least 150 minutes of 
moderate to vigorous physical activity per week to increase physical activity 
levels and reduce sedentary behavior5. It may reduce body fat, blood pres-
sure, glycemic levels and increase muscle and bone mass, preserve functional 
capacity and memory, ameliorate cognitive function and many others ben-
efits6,7. Physical inactivity is associated with the development of many chronic 
diseases such as hypertension, diabetes, obesity and cancer8,9. Furthermore, 
sedentary behavior is generally characterized by any activity that requires 
an energetic demand between 1.0 and 1.5 METs in a sitting or reclined 
position, using the computer or watching television, for example, and it is 
a risk factor independent of physical activity practice10-12, and it is also as-
sociated with others unhealthy behaviors and negative health outcomes13-16.

Although physical activity has been widely explored in studies aiming 
to promote a more active lifestyle5,17-19, sedentary behavior and low levels of 
physical activity have emerged in the last years as an important key factor 
to be considered when discussing about threats against physically active 
lifestyle on public health scenario20. Indeed,therehas been an increase in 
exposed time to sedentary behavior in the last decade21 and prevalence of 
people who have sedentary behaviors is high between aged people22, this 
may be demonstrated by a report from CDC data in 2005 showing that 
only 37.7% of United States population have sedentary behavior or low 
levels of physical activity23. In addition, conversely to physical activity, 
sedentary behavior is associated to several poor health indexes in elderly 
people (high blood pressure, obesity and high levels of blood glucose)24,25. 
However, differently from physical activity, studies investigating sedentary 
behavior or low levels of physical activity in this population have adopted 
several and different parameters to determine their concepts, including 
direct measures from electronic devices (accelerometer and pedometers)26-29 

and indirect from self-report questionnaires and diaries30-32, which in 
turnvarybetween reporting sitting activities more than four hours a day 
more than five days a weekand daily activities equivalent to <1.5 Metabolic 
Equivalent of Task (MET)33. Thus, this lack of standardization between 
sedentary behavior concepts adopted in the several studies makes hard to 
establish parameters to compare the reports about this issue. 
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Hence, considering there is an increase in time exposed to sedentary 
behavior in the last decade and the necessity to standardize the charac-
terization of it, that could help to establish more suitable parameters to 
oppose this phenomenon, the aim of the study was to systematically review 
and identify the characterization of sedentary behavior and/or low levels 
of physical activity in original studies with older people.

METHOD

This study is characterized as a systematic review, previously registered in 
PROSPERO under the protocol CRD42016038647. Information about 
sedentary behavior and/or low level of physical activity in elderly were 
analyzed, previous research was made at COCHRANE database and 
PROSPERO library to a better definition of the objectives and methods 
applied and to avoid replicate any finished or ongoing study.

Search strategy
Original studies – published between January 2006 and July 2018 in Eng-
lish and Portuguese – were examined about interventions with sedentary 
behavior or low levels of physical activity definitions in elderly. The studies 
search was realized in these electronic databases: Scielo, LILACS, MED-
LINE, PubMed, and ISI Web of Knowledge.  The following entry terms 
were utilized in Portuguese and English respectively: atividade motora – 
motor activity, exercício físico – physical exercise, atividade física – physical 
activity, idosos – elderly, idosos sedentários – sedentary elderly, comporta-
mento – behavior, comportamento sedentário – sedentary behavior. The 
Boolean operators “and” and “or” were used to combine the entry terms in the 
article search. No filters were applied to the search and characteristics differ-
ing from the criteria adopted were excluded after the search was completed.

Studies selection 
It was made accordingly the ensuing steps: i) search by “titles” using the 
entry terms and Boolean operators, applying filters to year of publication, 
original studies and population age; ii) selecting those presenting “seden-
tary behavior” or “physical activity” or “exercise” in the title; iii) reading 
the abstracts of those with samples that included elderly above 60 years; 
vi) reading full text of the articles selected from the abstracts. Two inde-
pendent reviewers realized each step and a third reviewer was consulted 
in case of dispute. 

The inclusion criteria were: published original articles from January 
2006 to July 2018; studies that included participants above 60 years that 
presented defined criteria for low level of physical activity and/or sedentary 
behavior. Case reports and opinion articles were excluded. Furthermore, 
studies presenting individuals inactive due to serious injuries or in rehabili-
tation process or diagnosed with specific diseases such as mental disorders 
were also excluded. 
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The following items were obtained from the selected articles: i) title; 
ii) population; iii) gender iv) objectives; v) study design vi) outcomes vii) 
sedentary behavior description viii) physical activity description ix) results 
x) instruments. The description about quantitative survey from the Database 
to the selection of the studies included in this review is present in Figure 1. 

Data management
The results obtained from the research studies were imported into Excel 
data management software. After analysis, the third reviewer manually 
removed the duplicates.

Data extraction
Two reviewers independently extracted data from the selected studies from 
the Excel data management foundation using a data extraction form. The 
form was developed considering the characteristics of studies to ensure 
consistency of this process. In case of disagreement, a third reviewer was 
consulted. The data extraction used the following categories: Author, 
Journal, Sample (amount of people studied), Study Design (Observational, 
Longitudinal, Clinical Trial, Cohort, Prospective Cohort), Instruments 
(direct or indirect measures), Purpose, Definition of Sedentary Behavior 
and/or Low-Level Physical Activity, Results and Conclusions. 

The primary outcomes were parameters related to low levels of physical 
activity and sedentary behavior. Sedentary behavior outcomes included ob-
jectively measured sedentary behavior or sitting time using accelerometers 
or pedometers. Self-report sedentary behavior outcomes included time 
spent watching TV, computer usage, total screen time (TV, computer and 
phone/iPad use combined) or sitting (travel, relaxing and workplace). Self-
report outcomes of low levels of physical activity included reporting how 
often they took part of several ranges of physical activity intensities and 
objectively measuring low levels of physical activity including calculating 
the intensities of the physical activity bouts.

RESULTS

The present study shows that there is a high prevalence of sedentary be-
havior in the elderly population and a predisposition for this behavior to 
increase with age. The practice of physical activity occurs mostly during 
daytime and it is more likely to be in a light or moderate intensity. Higher 
levels of sedentary behavior are associated with poorer physical strength31; 
younger age and lower body mass index may be a predictor of physical 
behavior32. Some educational interventions to change behavior may be 
effective to this population but yet more experimental studies are needed 
to verify what interventions are the most effective30.

Box 1 presents a summary of the overall characterization of the selected 
studies, in general, epidemiology and public health were the main scope 
for the journals, the sample size was between 20 and 7735 elderly, in the 
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different studies design from observational to experimental (clinical trial), 
and the questionnaire and accelerometer were the instruments more used.  

Interventions
Only two studies were categorized as clinical trials30,34. Hershenberg et al.34 
evaluated association between the participation of 20 older adults in weekly 
activities and behavioral outcomes. They carried out pre and post five weeks 
interventions measures. In another study, Schneider et al.30 compared self-
reported behavior outcomes over 1 year between three groups of older adults 
receiving different behavior education treatments. The assessments were 
performed in three months intervals. Moreover, one study met the inclu-
sion criteria, however it did not describe the parameters adopted to analyze 
sedentary behavior or low level of physical activity35. Furthermore, other 
studies had different methodological designs that are described in Box 1.

Box 2 summarizes the descriptions about the studies definition of 
sedentarybehavior or physical activity, to teach change behavior, different 
strategies were used in the definition variable was referred the amount, 
duration, intensity and/or type for physical activity. 

Figure 1. Description about quantitative survey from the Database to the selection of the studies 
included in this review. 
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Box 1. Characterization studies, aboutlow levels of physical activity and/or sedentary behavior in elderly, classified for journal, sample, 
study design and instruments, published between 2006 – 2018. 

Author Journal Sample (Country of study) Study Design Instruments

Brazão et al.36 Motriz 46 elderly men and 33 elderly 
female (Brazil) Observational study Questionnaire

Schneider et a.30 Age and Ageing 342 elderly (United States) Longitudinal study Questionnaire

Lord et al.26 Age and Ageing 56 individuals with an average 
age of 79.9 (United Kingdom)

Randomized interven-
tion Accelerometer

Hamer and Stamatakis31 PloS One 2845 elderly men and 3383 
elderly women (England) Cohort study Questionnaire

Anokye and Stamatakis27 BMC Research 
Notes

4507 adults over 16 years aver-
age age 51.7±18 (England) Observational study Accelerometer

Blodgett et al.28 Maturitas 3146 individuals above 50 years 
(United States) Cohort study Accelerometer

Smith et al.29 BMJ Open. 5186 men e 6205 women born 
before March 1952 (England) Longitudinal study Accelerometer

Sartiniet al.33 BMC Public Health 7735 elderly men (United 
Kingdom) Prospective cohort Accelerometer

Heseltine et al.32 BMC Family 
Practice

1104 elderly above 65 years 
(United Kingdom) Clinical trial Self-report Question-

naire

Hershenberg34 BMC Public Health 17 elderly men and 3 elderly 
women (United States) Clinical trial Questionnaire

Loginov et al. 37 Adv Gerontol 295 elderly, 102 men and 193 
women (Russia) Observational study Questionnaire

Aro et al. 38 Afr. j. prim. health 
care fam. med.

139 elderly above 60 years of 
residential care facility (South 
Africa)

Cross-sectional study Questionnaire

Box 2. Description of the studies, about low levels of physical activity and/or sedentary behavior in elderly, for definition of Sedentary 
Behavior and/or level Physical Activity, published between 2006 – 2018.

Author Definition of Sedentary Behavior/Physical Activity

Brazão et al.36 PA regular practice on leisure time assessed through a question with five alternatives to classify sub-
jects into one of the five behavior changing stages

Schneider et al.30 PA how Hours of activity per week were computed by dividing the product of number of times per 
month and minutes each time by 60 min/h and then by four weeks/month 

Lord et al.26 PA how Gini index (bout lengths of periods of rest or bouts characterized by their duration and cadence 
- activities)

Hamer and Stamatakis31 SB how average daily time spent watching TV/internet. For PA Participants were asked how often they 
took part in three different types of PA: vigorous, moderate- and low- intensity PA

Anokye and Stamatakis27 SB defined as the number of daily minutes with a minutely accelerometer count of <200 counts/minute. 
MVPA was defined as a minutely count of ≥2020 counts/minute

Blodgett et al.28 SB defined as 0–100 counts/min on the ActiGraph Accelerometer. Light (101–2020 counts/min), mod-
erate (2021–5999 counts/min) and vigorous (6000+ counts/min) activity

Smith et al.29 Participants were asked how often they took part in vigorous-intensity, moderate-intensity and low-
intensity PA, using prompt cards. At each time point, PA was classified as: inactive; only light activity 
at least once a week (but no moderate or vigorous); moderate activity at least once a week (but no 
vigorous), and vigorous activity at least once a week

Sartiniet al.33 The measure used to classify behavior was counts per minute. <100 CPM for SB (<1.5 Metabolic 
Equivalent of Task, MET). Another measure of SB was calculated: number of sedentary bouts of at least 
1 h (a period of 60 or more consecutive minutes where the accelerometer registers <100 CPM)

Heseltine et al.32 SB was defined as sitting activities for more than four hours in more than five days a week

Hershenberget al.34 There were no description of SB or PA

Loginov et al.37 PA: low-intensity, moderate-intensity, high-intensity; SB how average daily time spent in min/week

Aro et al.38 PA were grouped into three intensity categories as defined (low, medium and high) and regular exercise 
is engagement in exercise for at least 150 min per week; no description of SB.

Note. * PA = Physical Activity; SB = Sedentary behavior; MVPA = Moderate to vigorous physical activity; MET = Metabolic Equivalent 
of Task; CPM = Counting per minute
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Information about featuring the purpose of the studies, to test hypoth-
esis about sedentary behavior or physical activity and variables of the health 
conditions, frailty or fitness, presented the different results and conclusion 
were summarized in the Box 3.  

Box 3. Summary of the studies, about low levels of physical activity and/or sedentary behavior in elderly, classified for purpose, results 
and conclusions, published between 2006 – 2018.

Author Purpose Results Conclusions

Brazão et al.36

To analyze the prevalence of be-
havior, change stages and the main 
barriers or reasons that prevent or 
difficult the regular PA practice 

64,6% of the elderly in the study did 
not practice PA regularly

The majority of the elderly is on 
pre-contemplation stage and the 
sex does not influence on the 
perceived barriers

Schneider et al.30
To teach older adults to recognize 
and modify their thoughts, or inter-
pretation, about exercise

Therapy and educational groups 
increased their strengthening exer-
cises over time

Although the therapy group 
increased their strengthening 
exercises, they decreased their 
6-minutes walking distance

Lord et al.26 To quantify and describe habitual 
active and SB in older

Walking behavior, SB and postural 
transitions accounted for total vari-
ance of the model

Walking, sedentary and transitions 
behavior explains together daily 
functions

Hamer and 
Stamatakis31

To test the overall hypothesis that 
excess screen-based SB is inversely 
associated with muscle strength

Participants who viewed more TV 
had a lower strength than who 
viewed less TV

In elderly, association between 
sedentary activities and physical 
function are linked to context (TV 
viewing time)

Anokye and 
Stamatakis27

To test the interdependent nature 
of PA and SB and to compare two 
different modelling frameworks, 
namely independent equations us-
ing objectively-assessed PA and SB

People spend 47 minutes undertak-
ing SB per valid day; older individu-
als, were associated with lower level 
of MVPA; SB was positively correlat-
ed with age, and the MVPA equation 
was found to be correlated with SB’s 
equation (r=-0.156; p<0.001)

Studies with accelerometers sug-
gest that accounting for the inde-
pendent nature of physical activity 
and SB results in more efficient 
estimates

Smith et al.29 To investigate the stability of the 
activity about a 10-year-period 

There was a trend in decreasing 
levels of activity and reduction in 
vigorous activity over time

Time spent in vigorous activities 
decreased over time and several 
sociodemographic factors were 
associated with chance of being 
persistently active

Sartiniet al.33

To investigate diurnal variations in 
measured Light PA, Moderate-to-
Vigorous PA and SB is modified by 
key demographic, health status and 
health conditions 

Time spent with SB was lower in the 
morning meanwhile and increased 
throughout the day   

Levels of moderate-vigorous PA 
are higher in the morning and 
decreases during the day

Heseltine et al.32

To explore the SB in elderly partici-
pating in an intervention test with 
exercise and to investigate which 
health, demographic and social fac-
tors are associated with SB

The probability of being categorized 
as sedentary augmented with an 
abnormal BMI. Participants report-
ing better physical health had lower 
odds ratio of being sedentary 

In general, older participants will 
respond positively to join in an 
exercise group

Hershenberget 
al.34

To investigate the participation in 
game weekly activities in the treat-
ment outcomes

Behavioral activation was associ-
ated to a reduction in depressive 
symptoms. Participant’s total 
number of reported activities was 
not associated with their improve-
ments in symptoms

Independent of the specific type or 
total mount, activation activities 
may be associated with improve-
ments of symptomatology

Loginov et al.37
To establish gender-specific 
characteristics of PA and sedentary 
behavior in elderly

Detected that more energy is spent 
on the housework and PA in the coun-
try (moderate-intensity PA for women 
and high-intensity one for men)

Showed no statistically significant 
gender-specific differences in gen-
eral PA. SB is more popular among 
men rather than women

Aro et al.38
To explore socio-demographic and 
clinical factors that are associated 
with regular exercise

 Participant’s knowledge of the 
benefits of regular physical activities, 
opportunities to socialize, encourage-
ment by health care workers and avail-
ability of exercise facilities and trainers 
promote regular physical exercise.

Significant proportion of the elderly 
do not engage in regular physi-
cal exercise, and this behavior is 
influenced by personal health status 
and systems-related motivators and 
barriers.

Note. * PA = Physical Activity; SB = Sedentary behavior; MVPA = Moderate to vigorous physical activity; MET = Metabolic Equivalent 
of Task; CPM = Counting per minute; BMI = Body Mass Index
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DISCUSSION

The purpose of this systematic review was to summarize the literature 
discussing sedentary behavior and low levels of physical activity in elderly. 
Several studies were considered, which presented various definitions for 
sedentary behavior and/or low levels of physical activity. Different methods 
of characterizing sedentary behavior included reporting sitting activities 
more than four hours a day more than five days a week32, classifying as 
inactive accordingly prompt cards, counting per minute (<100 CPM) 
for sedentary behavior equivalent to <1.5 Metabolic Equivalent of Task 
(MET)33, number of sedentary bouts equivalent to <100 CPM counted 
through accelerometer and the number of daily minutes with a minutely 
accelerometer count of <200 counts/minute27. The characterization of low 
levels of physical activity included reporting how often they took part of a 
vigorous-intensity physical activity, moderate intensity and low intensity 
through prompt cards with different pictures of the activities to help31, 
classifying physical activity at light activity (1.5-3.0 MET) and moderate 
to vigorous physical activity (≥3 MET)33, calculating moderate to vigorous 
physical activity bouts of at least 10 minutes33. Moreover, counting hours of 
activity per week was another method used to try to determine low levels 
of physical activity30. As reported, the methods included self-reporting and 
direct measures of physical activity through accelerometer. 

Based on this assessment, the studies provide inconsistent evidences 
of how sedentary behavior and low levels of physical activity in elderly 
are being characterized. Furthermore, there is no standardization of the 
sedentary behavior and level of physical activity assessment methods. 
Thus, to compare these results and variables becomes a difficult and maybe 
inaccurate task. 

In this sense, this lack of standardization resulted in several outcomes 
related to sedentary behavior and level of physical activity. For example, 
Smith et al.29 found,  after investigate physical activity during 10 years, that 
age was associated with a lower likelihood of being physically active and 
physical activity levels decreased over time29 whereas another study verified  
that aging was associated to lower levels of moderate to vigorous physi-
cal activity27. However, while the former study used prompt cards to help 
individuals to self-report physical activity levels, second classified subjects 
in sedentary or having low level of physical activity using an accelerometer. 
Additionally, Heseltine et al.32 adopted a questionnaire to classify sedentary 
behavior thorough (defined as sitting activities for more than four hours in 
more than five days a week) and verified that sedentary behavior was not 
associated to age32. Similarly, a previous study, using an accelerometer, it 
was found that age was not a predictor for sedentary behavior26.

The conflicting results may be due, in part, to the different nature of 
the various instruments adopted to classify the sedentary behavior. Indeed, 
a previous study compared sedentary behavior indexes assessed through 
questionnaire and accelerometer39. It reported a small correlation with 
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substantial variability between the methods and a low agreement between 
self-reported sitting category and objective sedentary time. These find-
ings reinforce our conclusions indicating that different methods to assess 
sedentary behavior may promote divergent results.   

Thereby, the different parameters adopted to classify sedentary behavior 
and low levels of physical activity may partially explain the contradictory 
results presented from the several studies in this population, which in 
turn, does not allow making comparisons between the findings. Addition-
ally, the distinct instruments used in the investigations are another point 
to be considered. Direct measurement instruments (accelerometer and 
pedometer) used in some of the studies26-29 give a more reliable measure 
about sedentary behavior patterns than indirect measurement instruments 
(questionnaire and self-reports) although the second are more viable to 
apply in larger studies30-32.

To the best of our knowledge, there were no studies focusing on 
reviewing sedentary behavior or low levels of physical activity in older 
people. A preliminary study reviewed the most effective behavior chang-
ing techniques to reduce sedentary behavior or increase level of physical 
activity in middle-aged adults40. However, as reported, the review was 
carried out with adults younger than 60 years old, which in turn did not 
allow us to make any comparisons between results.

Additionally, inactive people must be a key target since they present 
a higher risk of presenting negative health outcomes. As reported previ-
ously, inactive elderly has not been targeted of studies focusing on their 
sedentary behavior of low levels of physical activity and the several studies 
that analyzed sedentary behavior or levels of physical activity adopted dif-
ferent methods to determine these outcomes and designs. Moreover, the 
objectives differed between each study.

Finally, this review was the first to evaluate sedentary behavior and lev-
els of physical activity in older people through originals studies, strength-
ening the need of more works targeting the development and evaluation 
of the interventions to increase levels of physical activity, reduce sedentary 
behavior and standardize the parameters of sedentary behavior assessment.

CONCLUSION

The results of the current study showed that there is no standardized 
method to determine sedentary behavior and/or low level of physical 
activity between the original studies discussed about these two variables 
and given the same outcomes, different instruments may elicit divergent 
results. Additionally, it is possible to emphasize the importance of the 
regular practice of moderate physical activities and the reduction of the 
sedentary behavior to improve physical functions and promote the health 
of the elderly. Thus, more studies are necessary aiming to standardize the 
methods to allow making comparisons about outcomes related to sedentary 
behavior and low level of physical activity in elderly. 
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