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Abstract

Purpose: Sedentary time relates to higher anxiety and more negative affect in children. This 

study assessed whether interrupting sitting over 3 hours is sufficient to influence state anxiety, 

positive affect, or negative affect, and tested weight status as a moderator.

Methods: Analyses were the second (preplanned) purpose of a larger study. Children (N = 61; 

age: mean [SD] = 9.5 [1.3]; 43% healthy weight) completed 2 experimental conditions: continuous 

sitting for 3 hours and sitting for 3 hours interrupted with walking for 3 minutes in every 30 

minutes. State anxiety, positive affect, and negative affect were reported at pretest and posttest. 

Multilevel models for repeated measures assessed whether experimental condition predicted 

posttest scores.

Results: Experimental condition was unrelated to posttest state anxiety or positive affect. Weight 

status moderated how experimental condition influenced posttest negative affect (P = .003). 
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Negative affect was lower in the children of healthy weight after interrupted sitting (vs continuous 

sitting; β = −0.8; 95% confidence interval, −1.5 to 0.0, P = .05), but it was higher in the children 

with overweight/obesity after interrupted sitting (vs continuous sitting; β = 0.6; 95% confidence 

interval, 0.0 to 1.2, P = .06).

Conclusions: Interrupting sitting acutely reduced negative affect in children of healthy weight, 

but not in children with overweight. Further research is needed to better understand the potential 

emotional benefits of sitting interruptions in youth.

Keywords

pediatrics; sedentary behavior; mood; experimental research

Childhood overweight and obesity remain prevalent (31) and is associated with an increased 

risk for adult obesity (19), certain cancers (24), and cardiometabolic morbidity later in life 

(44). Pediatric obesity is also associated with numerous detrimental mental health outcomes 

(42). Children with obesity are twice as likely to suffer from anxiety compared with their 

healthy weight peers (53). Furthermore, a recent longitudinal study indicated that compared 

with their healthy weight counterparts, children with overweight and obesity are more likely 

to demonstrate elevated negative affect and decreased positive affect during adolescence 

(23).

Emerging epidemiological evidence suggests that sedentary behavior (SB), a constellation of 

low-energy behaviors performed in the sitting or lying position, such as time spent for 

watching television or computer screens, is associated with increased cardiometabolic risk 

(10,11,25) and poorer emotional health (51,59) independent of physical activity. 

Observational studies indicate that SB is positively associated with risk of anxiety (54), and 

that increases in screen time are linked to increases in anxiety throughout adolescence (22). 

Furthermore, high levels of SB have been found to have an association with negative 

affective states related to depression (52), and adolescents who are more sedentary at a given 

time in the day compared with their typical level of SB are at greater risk for subsequent 

decreased positive affect (57). Thus, SB may have detrimental effects on both anxiety and 

affective states, which could increase the risk for depression in children. Subsequently, even 

more concerning, youth with greater depressive symptoms compared with their peers are 

more likely to engage in additional detrimental health behaviors (2,12), further increasing 

health risk.

One proposed strategy to ameliorate the negative consequences of excessive SB is to 

interrupt sitting time with short activity breaks (3,6,9,35). Findings from randomized 

controlled trials show that long-term physical activity interventions (eg, multiple days per 

week, for at least 4 wk) can reduce anxiety in youth, regardless of exercise intensity (29). 

Acutely, short bouts of exercise have been shown to be an effective method for increasing 

positive affect (43); however, a recent review of the acute effects of exercise on affective 

states across all ages highlights the heterogeneity of exercise protocols (intensity and 

duration), making it difficult to determine the minimum or optimal dose of activity needed to 

achieve affective improvements (4). The opponent-process theory postulates that a stressor 

invokes an initial psychological response, followed by a compensatory psychological 
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response of the opposite valence (eg, pleasure/displeasure [47]); this theory has been applied 

to the context of postexercise improvements in affective states in adults (33,41). Studies of 

affective responses to exercise in youth are suggestive that this theory may also be 

generalized to younger ages; affective states decline during bouts of both moderate and 

vigorous exercise, followed by rapid improvements in affect immediately following the 

conclusion of physical activity (46,50).

Although changes in anxiety and affect are observed after physical activity, it is currently 

unknown whether interrupting SB with short periods of moderate-intensity activity will have 

similar beneficial effects in children. To our knowledge, the extant literature on in-lab 

interruptions of SB with short activity bouts and subsequent affective outcomes is limited to 

adults (8); which may be attributed to the potential applicability to the workplace 

environment (13,32). However, with more than half of the school day comprised of sitting 

(1), children also spend a large portion of their time being sedentary (40). Therefore, there is 

a need for a greater understanding of the effects of interrupting sitting on affective outcomes 

in youth. Thus, the goal of this analysis is to examine the effects of prolonged sitting time 

versus interrupting sitting time with short activity bouts on state anxiety, positive affect, and 

negative affect in children aged 7–11 years in an in-lab randomized crossover study. In 

partial alignment with the opponent-process theory, we hypothesized that after the 

interrupted sitting condition, participants would experience less state anxiety, more positive 

affect, and less negative affect, compared with after the prolonged sitting condition. We also 

investigated whether weight status moderated the relationship between experimental 

condition and the anxiety and affective outcomes.

Methods

Study Overview

This analysis was the second (preplanned) purpose of a larger study; therefore, data in this 

report are from participants in a randomized crossover trial examining the effects of 

interrupting children’s sitting time on metabolic outcomes, which was carried out in 2 

phases (data collected first from children of healthy weight and then from children with 

overweight or obesity) (6,9) (ClinicalTrials.gov registration no. NCT01888939). Participants 

were seen at the National Institutes of Health (NIH) Clinical Center for a baseline screening 

visit to assess participant eligibility. Children who were eligible provided assent, whereas 

their parents provided informed consent. They then returned to the NIH Clinical Center on 2 

more occasions to complete both experimental conditions (uninterrupted sitting and 

interrupted sitting with walking) in random order with a washout period of 7 to 30 days in 

between experimental visits; this washout time frame was originally established to minimize 

any metabolic carry over effects of the experimental condition, according to previous studies 

in children and adults (14,49). Furthermore, a recent study of the effects of interrupting 

sitting on affective outcomes in adults also utilized a 7-day minimum washout period (8). 

Randomization was stratified by sex and participants were assigned 1:1 to uninterrupted 

sitting or interrupted sitting with walking at their first experimental visit using random 

permutations (www.randomization.com). Study team members assigned the participants to 

the experimental conditions and were, therefore, not blinded to the experimental order. Once 
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the anticipated number of participants was reached, the trial concluded. This trial was 

approved by the Eunice Kennedy Shriver National Institute of Child Health and human 

development institutional review board.

Participants

Children (aged 7–11 y) in good general health were recruited between June 2013 and 

January 2017 via flyers, listservs, word-of-mouth, and social media in the surrounding 

geographical region.

Baseline Screening Visit

As determined with a standard history and physical, children with cardiac or pulmonary 

disease, evidence of type 2 diabetes, presence of endocrinologic disorders leading to obesity, 

or taking medications for attention-deficit/hyperactivity disorder were excluded. Body 

composition (via dual-energy X-ray absorptiometry) measures were then taken. Participants 

were classified as having healthy weight (body mass index below the 85th percentile) or 

overweight/obesity (body mass index ≥85th percentile), according to Centers for Disease 

Control and Prevention standards (28). Children completed a VO2max fitness test using a 

modified Balke continuous ramp protocol. Ventilatory threshold was estimated by gas 

exchange using the V-slope method and dual criteria graphs (5). The fitness test results were 

then utilized to determine the individualized moderate-intensity walking speed and treadmill 

grade for each participant during the interrupted sitting condition.

Experimental Visits

The experimental conditions were:

1. Uninterrupted sitting (SIT): Participants were seated for 3 hours with limited 

movement, and only rising for bathroom use.

2. Sitting interrupted with walking (SIT+WALK): Participants walked on a 

treadmill at their individualized walking speed and treadmill grade (80% of 

ventilatory threshold) for 3 minutes every 30 minutes (eg, minutes 27–30, 57–60, 

etc). The participants walked a total of 18 minutes in the SIT+WALK condition. 

The SIT+WALK protocol was designed for the larger study of the metabolic 

effects of interrupting sitting, the activity dose and timing was based on previous 

work in adults (14), is consistent with other experimental studies of the benefits 

of breaking up prolonged sitting time (7), and has the potential for extrapolation 

into real-world interventions.

Participants reported to the NIH Hatfield Clinical Center Metabolic Unit at approximately 

7:30 AM for experimental visits. At pretest, participants completed the affect and state 

anxiety questionnaires. Children then completed the experimental condition (SIT or SIT

+WALK) assigned for that test visit. Immediately following the 3-hour condition (eg, within 

10 min), the affect and state anxiety questionnaires were again completed. The affect and 

state anxiety questionnaires were obtained at both test visits such that each child had pretest 

and posttest measures of affect and state anxiety for each experimental condition. The 

research team was present throughout the experimental visits to assist participants.
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Measures

Affective States.—Positive affect and negative affect were measured with the 10-item 

Positive and Negative Affect Scale-Child, which has been validated for use in children as 

young as 6 years old (17,30). The Positive and Negative Affect Scale-Child contains 5 items 

to measure positive affect (happy, cheerful, etc) and 5 items to measure negative affect (sad, 

miserable, etc). Participants were asked to report the extent to which they were currently 

feeling each item, with response options ranging from 1 (very slightly to not at all) to 5 

(extremely). Thus, scores can range from 5 to 25 for each affect subscale (positive affect: 

Cronbach α = .91; negative affect: Cronbach α = .72).

State Anxiety.—The State Trait Anxiety Inventory for Children was used to measure state 

anxiety (48). The State Trait Anxiety Inventory for Children has demonstrated favorable 

psychometric properties in children as young as kindergarten age (39). The State Trait 

Anxiety Inventory for Children consists of two 20-item scales, one intended to measure state 

anxiety and the other to measure trait anxiety; however, participants only reported on state 

anxiety in this study. Participants were asked to report the extent to which they felt each item 

(nervous, jittery, scared, etc) at that very moment. Responses ranged from 1 (not) to 3 (very) 

(eg, not nervous, nervous, very nervous). Scores on this scale can range from 20 to 60, with 

higher scores indicating more state anxiety (Cronbach α = .83).

Statistical Analysis

Frequencies and/or means were calculated for all variables. Correlations assessed the 

association between posttest affective and state anxiety measures. All correlations were run 

within each experimental condition (SIT or SIT+WALK). Independent samples t tests 

assessed differences in posttest affective and state anxiety measures by weight status, 

stratified by experimental condition. Mean (SE) differences in posttest variables (SIT − SIT

+WALK) were also calculated and plotted by weight status such that a positive value 

indicated a higher posttest score in the SIT condition (compared with the SIT+WALK 

condition), whereas a negative value indicated a higher posttest score in the SIT+WALK 

condition (compared with the SIT condition).

Separate multilevel models for repeated measures examined the association between 

experimental condition and each affective outcome. Multilevel models for repeated measures 

are often used in psychophysiological research where multiple measures are taken within 

participants (eg, affective states and state anxiety for both experimental conditions) for their 

ability to characterize individual-level (rather than group level) effects (27); therefore, these 

models do not assume that the average group level affective and state anxiety responses to 

each experimental condition are representative of each individual response. A priori 

covariates included randomization order and pretest scores. Sex, age, and race (white vs 

non-white) were tested as confounders one at a time by using the change in estimate 

criterion of 15% (56). Only race demonstrated significant confounding and was, therefore, 

included in all final models. Weight status (healthy weight vs overweight/obese) was tested 

as a moderator by further entering the main effect of weight status in addition to the 

interaction term between weight status and experimental condition into each model. The 

main effect of weight status and the interaction term between weight status and experimental 
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condition were only retained in the final model if the interaction term was significant. In 

addition, analyses were stratified by weight status following a significant interaction term at 

the P < .05 level. Finally, Cohen f2, a measure of effect size appropriate for multilevel 

models, was calculated using established methods outlined elsewhere (45). All analyses 

were conducted using SAS (version 9.4; SAS Institute, Cary, NC).

Results

Figure 1 presents a diagram of the participant flow. The sample (N = 61) was 55.7% male 

and 47.5% non-Hispanic white. The mean participant age was 9.5 years old (range: 7–11 y). 

About 43% (N = 26) of the sample had healthy weight, whereas the remaining 57% (N = 35) 

had overweight/obesity. Participants wore a triaxial accelerometer (ActiGraph GT3X+; 

ActiGraph, Pensacola, FL) on the nondominant wrist for 7 to 10 days prior to each study 

visit to measure habitual, free-living activity, and sleep. Data were recorded from the 3 axes 

at a rate of 80 Hz and the raw accelerometer data were processed with the GGIR R package 

(55). On average, participants accumulated 25.3 (±14.8) minutes per day of moderate to 

vigorous physical activity during the free-living observational period prior to each visit. As 

there were 2 measures (state anxiety and affective states for both experimental conditions) 

for each of the 61 participants, our analytic sample consisted of 122 observations (level 1) 

clustered within 61 individuals (level 2).

Among all participants, posttest state anxiety was strongly inversely correlated with posttest 

positive affect (r = −.66, P < .001) in the SIT condition and in the SIT+WALK condition (r = 

−.65, P < .001). There were very weak correlations between posttest state anxiety and 

posttest negative affect in the SIT (r = −.003, P = .98) or the SIT+WALK condition (r = .03, 

P = .79). Posttest positive affect was very weakly correlated with posttest negative affect in 

the SIT (r = .09, P = .49) and the SIT+WALK condition (r = .08, P = .56).

State Anxiety

The mean pretest state anxiety score for the SIT condition was 29.2 (range: 20–41) and was 

30.4 (range: 21–48) for the SIT+WALK condition (P = .23); the mean posttest state anxiety 

score for the SIT condition was 28.3 (range: 20–37) and was 28.7 (range: 20–37) for the SIT

+WALK condition (P = .53). Mean posttest state anxiety scores in the SIT and SIT+WALK 

conditions did not differ by weight status (Table 1). Individual pretest and posttest state 

anxiety scores in the SIT+WALK condition by weight status are plotted in Supplementary 

Figure 1 (available online). The multilevel model results (Table 2) indicate that experimental 

condition did not predict posttest state anxiety scores (β = −0.2; 95% confidence interval 

[CI], −1.1 to 0.7, P = .65, f2 = 0.002). Weight status did not moderate this relationship (β = 

0.6; 95% CI, −1.1 to 2.3, P = .51).

Positive Affect

The mean pretest positive affect score for the SIT and SIT+WALK conditions was 14.2 

(range: 5–25) (P = .97); the mean posttest positive affect score for the SIT condition was 

15.1 (range: 5–25) and 15.3 (range: 5–25) for the SIT+WALK condition (P = .88). Mean 

posttest positive affect scores in the SIT and SIT+WALK conditions did not differ by weight 
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status (Table 1). Individual pretest and posttest positive affect scores in the SIT+WALK 

condition by weight status are plotted in Supplementary Figure 1 (available online). 

Experimental condition was not related to posttest positive affect scores (β = 0.2; 95% CI, 

−1.0 to 1.3, P = .79, f2 = 0.001; Table 2). Weight status did not moderate this relationship (β 
= 0.3; 95% CI, −1.9 to 2.6, P = .77).

Negative Affect

The mean pretest negative affect score for the SIT condition was 5.5 (range: 4–10) and was 

5.9 (range: 4–20) for the SIT+WALK condition (P = .29); the mean posttest score for 

negative affect for the SIT condition was 5.4 (range: 4–12) and 5.4 (range: 3–10) for the SIT

+WALK condition (P = 1.00). The mean posttest score for the children with healthy weight 

in the SIT condition was 6.0 (range: 4–12), which was significantly higher than the mean 

score of 5.1 (range: 4–7) in the children with overweight/obesity in the same condition (P 
= .02). Mean posttest negative affect did not differ by weight status in the SIT+WALK 

condition (Table 1). Supplementary Figure 1 (available online) shows plots of the individual 

pretest and posttest negative affect scores in the SIT+WALK condition by weight status. 

Participant weight status moderated the relationship between experimental condition and 

posttest negative affect (β = −1.4; 95% CI, −2.3 to −0.5, P = .003; Table 2). The SIT+WALK 

condition was associated with decreased posttest negative affect in the healthy weight 

children, compared with the SIT condition (β = −0.8; 95% CI, −1.5 to 0.0, P = .05, f2 = 

0.08). Alternatively, the SIT +WALK condition was associated with marginally increased 

posttest negative affect in the overweight children compared with the SIT condition (β = 0.6; 

95% CI, 0.0 to 1.2, P = .06, f2 = 0.04; Figure 2).

Discussion

The aim of this study was to assess the effects of reducing children’s sedentary time via brief 

walking breaks on subsequent affective and state anxiety outcomes in an in-lab randomized 

controlled trial. A similar randomized trial conducted in adults has demonstrated the efficacy 

of interrupting prolonged sitting for improving self-rated mood (8). Although interrupting 

sitting with minibouts of walking did not influence subsequent state anxiety and positive 

affect scores in our study, it was associated with decreased negative affect in the children 

with healthy weight. Interestingly, there was a significant interaction between weight status 

and treatment group, such that interrupting sitting was associated with higher levels of 

negative affect among the children with overweight/obesity. It is worth noting that although 

statistically significant, the effect sizes of the experimental condition on negative affect were 

small.

A recent review indicates that there is likely an association between sitting time and 

symptoms of anxiety, such that increasing sitting time may increase risk for anxiety (54). 

Longitudinally, more screen time in adolescence is associated with greater anxiety up to 11 

years later, suggesting that behaviors developed in childhood can have lasting detrimental 

effects in adulthood (22). The results of our study do not indicate the efficacy of interrupting 

sedentary time as means of reducing state anxiety; however, we may not have seen 

significant effects in our trial because the SIT condition was only 3 hours in duration and 
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participants were not selected based on the presence of elevated state anxiety. The existing 

literature base typically addresses the relationship between overall daily or weekly SB levels 

and anxiety, and a longer experimental condition may be needed to have an effect on state 

anxiety via minibouts of walking. In addition, it is possible that the walking dose was too 

low (18 min in total) in the SIT+WALK condition to influence state anxiety outcomes. 

Long-term aerobic exercise interventions have been shown to be efficacious in reducing 

symptoms in youth with anxiety disorders; evidence suggests that interventions comprised 

of 120 minutes of aerobic exercise per week is sufficient to achieve reduced anxiety (38). 

Thus, there may conceivably be potential for reducing state anxiety ratings by engaging in 

higher intensity or longer bouts of walking for sedentary breaks across the week.

Other research suggests that SBs can influence affective outcomes. Observational studies in 

youth demonstrate consistent associations between SB and negative affect (21,52). In a 

recent free-living study, Endrighi et al (18) randomly assigned participants to a sedentary 

condition lasting 2 weeks and found that negative mood ratings significantly increased in the 

study sample. Our findings are consistent with those of Endrighi et al, as we observed higher 

ratings of negative affect following the prolonged sitting condition in the children of healthy 

weight, although our trial was of much shorter duration. Similarly, the reductions in negative 

affect in the participants with healthy weight following the interrupted sitting condition 

provide support for the opponent-process theory, as hypothesized. Our findings suggest that 

negative affect may be more malleable and acutely influenced by manipulations of sedentary 

time compared with other markers of mood. Because this is, to our knowledge, the first 

study of interruptions in sitting time with moderate-paced walking in relation to affective 

states in youth, future work should focus on replicating our findings prior to the 

development of intervention strategies.

Addressing negative affective states is critical, because adolescents with higher negative 

mood have been shown to engage in detrimental health behaviors, such as being less 

physically active (37), which in turn can, increase risk for cardiometabolic diseases. 

Minibouts of moderate-paced walking to reduce sedentary time may be an effective 

approach to reducing negative affect; a predictor of obesogenic behaviors. Although our 

findings are promising, it is important to note that interrupting sitting only reduced negative 

affect among the children with healthy weight in our sample; and that negative affect 

appeared to increase marginally as a result of interrupting sitting among the youth with 

overweight. It is conceivable that those with overweight could have needed a longer amount 

of time postintervention to experience the reductions in negative affect that their healthy 

weight counterparts reported. Populations with overweight/obesity are more likely to 

experience various emotional health detriments, including depressed mood (26,42) and acute 

exercise can reduce negative affect, even in previously clinically depressed populations (34). 

Therefore, it may be that a different dose of activity is needed to influence the negative 

affect ratings of children with overweight/obesity; perhaps a repetitive, sustained 

intervention is required to demonstrate an effect on negative affect. However, more data are 

needed to understand if a stronger or weaker intensity of sitting interruptions (compared 

with our moderate intensity) may be more effective at achieving affective improvements in 

children with overweight/obesity.

Zink et al. Page 9

Pediatr Exerc Sci. Author manuscript; available in PMC 2021 January 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The short activity breaks in our trial did not influence positive affect scores. In contrast, an 

ecological momentary assessment study of children aged 9–13 years found that positive 

affect was higher in the 30 minutes following moderate to vigorous physical activity (15). 

Moreover, a study in young adults using similar methods found that positive affect increased 

directly following a physical activity bout, and this affective change lasted up to 180 minutes 

(58). In addition, physical activity has been linked to affective improvements in a number of 

other populations in various settings (16,20), and even low-intensity physical activity such as 

walking has been shown to increase positive affect (36). Our findings may be inconsistent 

with this literature base due to the generally high positive affect scores within our sample. 

Of the 3 mood state outcomes measured in this study, the children scored highest on positive 

affect. Therefore, there may have been a ceiling effect resulting in little potential for 

increased positive affect after the SIT+WALK condition. It is also possible that positive 

affect was not influenced by prolonged sitting because the children were permitted to watch 

movies during the 3-hour visits, which may have increased feelings of positive affect. 

Moreover, self-selected activity may yield different affective experiences compared with the 

prescribed activity in the present study.

Limitations and Strengths

There are several limitations that warrant discussion. First, the study was originally powered 

to detect changes in metabolic biomarkers (6,9), therefore, we may have lacked sufficient 

power to detect changes in affective outcomes; post hoc power calculations indicated that the 

current sample size (N = 61) was powered to detect only a relatively large effect size (0.87). 

Having a larger sample with a broader distribution of affective outcome and state anxiety 

scores may have yielded different results. In addition, measures were only taken at the 

pretest and posttest time points; measuring affective and anxiety states throughout the 

duration of each experimental condition (eg, every 30 min) or at later time points may 

provide greater insight into the acute effects of interrupting sitting on mood states. We also 

did not collect data on each participant’s comfort level while walking at their individualized 

treadmill speed and grade; however, evidence in youth indicates that prescribed activity 

intensity at 80% of ventilatory threshold is comparable with that of self-selected activity 

(46). Future researchers should collect data on participants’ comfort and perceived exertion 

during sitting interruptions and investigate how this influences affective outcomes. Finally, 

participants were permitted to view age-appropriate movies (eg, Cars, Frozen) during the 

experimental conditions, therefore, it is plausible that our findings may be explained by the 

combination of both the experimental conditions themselves, and the movies viewed during 

the conditions. However, if this is the case, then our findings may be more generalizable to 

the real-world setting, where participants would likely be engaged in screen-based leisure 

time SB while being prompted to interrupt sitting. Despite the study limitations, our findings 

do suggest that interrupting prolonged sitting with short bouts of walking may influence 

affective outcomes, at least among children with healthy weight; future research should aim 

to replicate and extend these findings using rigorous experimental designs. Strengths of this 

study include the controlled experimental conditions and the use of previously validated 

instruments for assessing mood state outcomes. In addition, the range of weight statuses is a 

strength of the current study, as little research has examined differential effects of 
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interrupting sitting time on mood states among both, children with healthy weight and 

overweight.

Conclusions

Although the experimental condition did not significantly relate to changes in 2 of the 3 

mood state outcomes of interest, it did relate to negative affect within the children with 

healthy weight. Future research should attempt to gain a greater understanding of the effects 

of interrupted sitting on affective outcomes in youth by assessing how different “dosages” of 

walking and different types of activities performed while sedentary may differentially 

influence affective outcomes. Additional research replicating and extending our findings 

using rigorous controlled experimental designs can ultimately contribute to a larger body of 

evidence aimed at informing intervention strategies for reducing negative affect as means of 

increasing health-promoting behaviors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1 —. 
Participant flow diagram.
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Figure 2 —. 
SIT versus SIT+WALK mean posttest score differences, stratified by weight status (N = 61). 

Note: Mean and SE are presented. The negative values indicate that the posttest score was 

higher in the SIT +WALK condition compared with the SIT condition. SIT indicates 

uninterrupted sitting; SIT+WALK, sitting interrupted with walking. *P < .01 for independent 

samples t test.
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