Moderate to Vigorous Physical Activity and Weight Outcomes: Does Every Minute Count?
1. Introduction

Physical activity recommendations for health have broadened from the 1970s “exercise”
prescription of 20+ minutes of sustained vigorous physical activity. By the 1990s,
recommendations from various agencies including the CDC expanded to include a lifestyle
activity alternative: Moderate physical activity (MPA) such as brisk walks, which totaled 30
minutes most days of the week, but which could be accumulated in 8-10 minute bouts (Suitor
and Kraak, 2007). Body mass index (BMI) benefits for accumulated bouts have been
demonstrated by randomized clinical trials that varied the duration of physical activity bouts but
kept the total amount of activity the same. For example, one study found no BMI differences
across two treatments: one daily 30-minute walking bouts versus three daily 10-minute walking
bouts (Murphy et al., 2002). A review of similar studies yielded mixed but promising results:
eight studies found moderate-to-vigorous physical activity (MVPA) training related to lower
BMI, with four studies favoring accumulated shorter bouts and only one study favoring the

longer 30-minute bout (Murphy et al., 2009).

Such studies informed the most recent 2008 MPA recommendations of 150 minutes/week
(US Department of Health and Human Services, 2008), to be accumulated in 10-minute bouts.
The review underlying the 2008 MPA guideline judged there was sufficient evidence to support
cardiovascular and fitness benefits from accumulated 8-10 minute MVPA bouts, but insufficient
evidence to recommend 8-10 minute bouts for healthier BMI (Physical Activity Guidelines
Advisory Committee, 2009). The 8-10 minute bout standard was selected because it was the
duration typically tested. Yet some clinical trials have shown cardiovascular health benefits for
shorter bouts of six minutes (Macfarlane et al., 2006), 5-10 minutes (Coleman et al., 1999;
Woolf-May et al., 1999), or even 135-second bouts of stair climbing (Boreham et al., 2000).
Evidence suggests that health benefits may accrue from a range of any additional MVPA (Powell

etal., 2011; Webb et al., 2011).

Few studies examine the effects of <10-minute MVPA bouts on BMI outcomes. One
small clinical intervention study showed that 5+ minute bouts related to lower BMI (Coleman et

al., 1999). Most relevant to the present study is a study by Strath et al. (2008), which used



2003-2004 National Health and Nutrition Examination Survey (NHANES) data. They tested
whether MVPA “nonbouts,” defined as <10 minute MVPA bouts, would predict BMI after
controlling for >10-minute MVPA bouts as well as age, race/ethnicity, smoking status, gender,
and self-reported health status. Results showed that nonbouts related to lower BMI but were
about one-fourth as powerful as 10+ minute bouts in predicting BMI (coefficients of -0.01 vs. -

0.04).

Since the publication of Strath et al. (2008), new research has suggested different
standards for both bouts and MVPA thresholds. Although Strath et al. required >10-minute
continuous MVPA bouts, more recent bout definitions allow for a 1-2 minutes below MVPA
threshold in a 10-minute bout to allow for interruptions common in lifestyle physical activity,
such as pausing for traffic before walking across streets (Troiano et al., 2008). In addition, most
MVPA definitions require higher accelerometer counts per minute (CPM) thresholds than the >
760 CPM (Matthews, 2005) used by Strath et al. Troiano et al. used an MVPA threshold of
>2020 CPM, computed from a sample-weighted average of prior accelerometer validation
studies (Brage et al., 2003; Freedson et al., 1998; Leenders et al., 2001; Yngve et al., 2003).

These new standards and definitions suggest the need to update Strath et al.’s (2008) research.

In this study we examine whether healthier BMI is associated with 1-7 minute MVPA
bouts, in addition to 8 minutes or longer MVPA bouts. We build on Strath et al.’s work in
several important ways. First, we use the recently developed modified 10-minute bouts
definition that allows 1-2 minutes below MVPA threshold in a 10-minute bout to allow for
interruptions (Troiano et al., 2008). Second, we use 2020 CPM as the intensity threshold for
MVPA. Third, we combine NHANES years 2003-2006 for a larger, more updated sample.
Fourth, we expand on Strath et al.’s control variables to include other important confounders:
poverty status, education, and caloric intake. We hypothesize that short MVPA1-7 bouts relate to

lower weight outcomes, net of recommended MVPAS8+ bouts and other confounding variables.
2. Methods

The National Health and Nutrition Examination Survey (NHANES) measures the health
of the U.S. civilian noninstitutionalized population. In 2003-2006 those who could walk were

given accelerometers (Actigraph 7164, LLC, Ft. Walton Beach, FL) to wear for a week,



following standard protocols (NHANES, 2004). We focus on adults age 18-64 in our analyses.
We exclude adults age 65+ because of the more complicated relationships between BMI and
health in older populations (Reynolds et al., 2005). We also exclude those with pregnancies,
missing marital and educational data, with BMIs <18.5 or >60, or who did not meet
accelerometer data standards, described below. The final sample size is 4,507--2,201 women

and 2,306 men.
Variables and Measures

Outcome measures include clinically measured BMI (kg/m?) and a categorical measure
of overweight/obesity (healthy BMI vs. 25-60 BMI). For physical activity measures, we follow
Troiano et al.’s (2008) processing of accelerometer data. This requires >2020 CPS for the
MVPA threshold and four days of 10+ hours of accelerometer wear. Nonwear time is defined by
> 60 consecutive minutes of zero activity intensity counts, allowing for 1-2 minutes of <100
CPS. Wear time is defined by 24 hours minus nonwear time. . Some accelerometer data are
discarded if units were out of calibration when returned or measured unlikely levels of activity

(NHANES, 2006; Troiano et al., 2008).

We test two mutually exclusive physical activity measures: MVPA8+ and MVPAL1-7
bouts. MVPAS8+ bouts is the equivalent of what Troiano et al. (2008) called a modified 10-
minute MVPA bout, which represents the recommended Centers for Disease Control and
Prevention bouts. They are defined as >10 MVPA minutes that allow for interruptions of 1-2
minutes below threshold and are terminated by 3 minutes below the 2020 CPS threshold.
MVPAI1-7 minute bouts are > 1 MVPA minute but less than an MVPAS8+ minute bout. Mean

daily time in both bouts are calculated across all valid days.

Control variables based on past research on BMI (Strath et al., 2008) include age (in
years), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanics, and other
race/ethnicity), education (less than high school, high school, some college, and college
graduate), marriage (married or cohabitating, other status), and self-reported poor health (“fair”
or “poor” health versus “good”, “very good”, or “excellent” health) . We improve upon this
model by controlling for other important predictors of weight: poverty status (below poverty

level or not, Drewnowski and Specter, 2004), smoking (self-reported current smoking status,



Sisson et al., 2010), and total calories per day (continuous) based on 2-day dietary recalls (Hill

et al., 2003). We also control for accelerometer wear time (Van Dyck et al., 2010).
Statistical Analyses

Analyses are conducted with SAS 9.2, including descriptive analyses (Surveymeans and
Surveyfreq), linear regression for BMI (Surveyreg), and logistic regression for
overweight/obesity (Surveylogistic). Diagnostic tests reveal no problematic levels of
multicollinearity. Results with all control variables are presented in tables, but analyses without

controls are also summarized in the text.

Past research has found significant gender differences in BMI determinants (Frank et al.,
2008) Accordingly, statistical analyses are gender-specific. Analyses correct for the complex
sampling design of NHANES as recommended (NHANES, 2005). Sample weights are adjusted
for combining 2003-2004 and 2005-2006, and for four days of valid accelerometer wear.

3. Results and Discussion

Individuals achieve substantially more MVPA in shorter duration bouts than the
recommended MVPAS8+ bouts, with very short 1-2 minute bouts especially prevalent ( Figure 1).
Males are physically more active than females (Table 1), Males accrue longer mean daily
minutes in MVPA1-7 bouts (27.04 daily minutes for males vs. 14.49 daily minutes for females)
and MVPAS+ bouts (8.99 daily minutes for males vs. 6.71 daily minutes for females)..
Additional frequency analyses (not shown ) reveal that 52% of females have only MVPA1-7
bouts, compared with 39% of males. About 48% of females have non-zero values in both

MVPA1-7 bouts and MVPAS8+ bouts, compared with 61% of males.
[Insert Figure 1 and Table 1 about here]

For women, the regression without control variables shows that each average daily
minute spent in MVPA bouts has a BMI point reduction of -0.08 for MVPA1-7 bouts and -0.04
for MVPAS8+ bouts. When all control variables are added (Table 2), the BMI point reductions
shrink to -0.05 for MVPA1-7 bouts but remain at -0.04 for MVPA8+ bouts. Thus after
controlling for other factors, each average daily minute spent in MVPA has the equivalent

calorie offset of 3.5 Ibs for MVPA1-7 bouts and 2.3 1bs for MVPAS&+ bouts, for a 5°6” woman.



This means when two 5°6” women are compared, holding other things equal, including caloric
intake, the woman who engages in one more minute of MVPA1-7 each day weighs 3.5 Ibs less
than the other woman, while engaging in one more minute of MVPAS8+ leads to an additional

2.31bs less weight.
[Insert Table 2 about here]

For men, the results are similar, but with smaller magnitudes of effects. Without
controlling for other factors, one MVPA minute has a BMI point reduction of -0.05 for MVPA1-
7 and -0.03 for MVPAS8+. After adding control variables, the BMI point reductions shrink to -
0.04 for MVPA1-7 but remain at -0.03 for MVPAS8+.This equals a 2.7 lbs calorie offset per
daily minute of MVPA1-7 and 2.0 1bs for MVPAR8+, for a 5’10 man. This means when two
5’10” men are compared, holding other things equal, the man who engages in one more minute
of MVPA1-7 each day weighs 2.7 Ibs less . In addition, if the man also engages in one more

minute of MVPAS8+ each day, he weight an additional 2.0 1bs less.

Absent controls, the logistic regressions indicate that both MVPA1-7 and MVPAS8+ are
associated with a significantly lower probability of overweight/obesity, for males and females.
However, when all control variables are added, MVPA1-7 is associated with a significantly
lower probability of overweight/obesity for males, but not females (see Table 3). Net of controls,
each daily minute in MVPAT1-7 bouts is associated with 0.8% lower odds of being
overweight/obese for men. Each daily minute in MVPAS+ bouts is associated with 2.1% and
0.8% lower odds of overweight/obesity for women and men, respectively. Thus, our analyses
suggest that shorter bouts are inversely related to BMI, but longer bouts may be more important

for reducing the odds of being overweight/obese for women.
[Insert Table 3 here]

Briefly, the control variables confirm known patterns, albeit with some significance
levels that vary by gender and weight measures. Table 1 shows that average BMIs are in the
overweight range. Compared to women, men are more likely to be overweight/obese (71% vs.
61%), to smoke (27% to 20%) and to consume more calories per day (2,697 vs. 1,865). Tables 2
and 3 show that older age and poorer health relate consistently to higher BMI and

overweight/obesity. Smoking and college degrees relate to lower BMI and overweight/obesity.



Less consistent effects emerge for marital status, other education categories, poverty,

ethnicity/race, calories, and accelerometer hours of wear.

In comparison to Strath et al., our BMI results are similar for longer bouts but more
powerful for shorter bouts. We find MVPAS8+ bouts have effects of -0.04 and -0.03 for women
and men, respectively, and Strath et al. found >10 MVPA bouts had effects of -0.04 for the
combined gender data set. For MVPA1-7 bouts, we find effects of -0.05 and -0.04 for MVPA1-7
bouts for women and men, respectively, compared to -0.01 for Strath et al.”s MVPA nonbouts

(1-9 minutes).

To further explore these differences we estimated models that more closely match Strath
et al., by including adults >65, estimating with 2003-2004 data only, and eliminating some
control variables. However, we are unable to duplicate their findings. We suggest our
differences are likely due to our choice of MVPA definition and operationalizations. Our
MVPAS8+ definition is more relaxed than Strath et al.’s MVPA10+ definition, so it is unlikely
that our larger MVPA1-7 coefficient results from shifting MVPA10+ minutes to MVPA1-7.
Furthermore, Figure 1 shows that few minutes are spent in the 8-10 minute bout range that
differentiates our two bout measures. We suspect the substantial increase in the accelerometer
CPM required for the MVPA threshold accounts for the difference. Strath et al. used 760 CPM
but we use 2020 CPM, suggesting that higher intensity short bouts are needed to see our stronger

associations with lower BMIs.

Further analyses reveal that MVPA1-7 drops from a significant direct predictor of female
overweight/obesity to an insignificant predictor once individual age is controlled, indicating
complex relationships among overweight/obesity status, MVPA1-7 and gender that warrants

future research.
4. Conclusions

In this study we consider the question whether shorter than recommended bouts of
MVPA relate to healthier BMIs, even after controlling for the longer recommended bout lengths
and many other confounds. Our answer is a solid “yes,” in that every daily minute spent
engaging in moderate to vigorous physical activity, in either 1 to 7 minutes or 8+ minutes, is

associated with lower BMI for both men and women.



Moreover, our results show that every minute in MVPA1-7 bouts is just as beneficial to
BMLI, if not more beneficial, compared with every minute in MVPAS8+ bouts. When two 5°6”
women are compared, the one who engages in one more minute of MVPA in 1-7 minute bouts
per day is 3.5 lbs less than the other woman, holding other things equal. When two 5’10 men
are compared, the one who engages in one more minute of MVPA1-7 per day is 2.7 Ibs less than
the other men, holding other things equal. Every minute of MVPA1-7 also relates to lower

overweight/obesity risk for men, but not for women.

The question of whether MVPA1-7 bouts relate to health is important for prevention
efforts. Longer bouts take more deliberate efforts. Although the 1995 CDC/ACSM MVPA
guideline of accruing 8-10 minute bouts to 30 or more MVPA minutes on 5/7 days per week has
demonstrable health benefits, the reality is that less than 4% of U.S. adults aged 20-59 achieve
this guideline (Troiano et al., 2008). If individuals understand that short bouts support healthier

BM]I, they may be encouraged to weave them into their daily routines.

We acknowledge study limitations and strengths. The cross-sectional data limit our
ability to determine cause and effect. In addition, although objective accelerometer measures of
MVPA are better than self-report, they do not measure the intensities of some activities, such as
swimming. Also, we focused on BMI-related measures, not other health outcomes. Nevertheless,
our study utilizes a nationally representative sample and updated MVPA measures, with an
extensive list of appropriate control variables. As such, we have more confidence than before

that physical activity in bouts shorter than MVPAS8+ is related to lower BMI.

In sum, the public health implication from our research is: “Every minute counts!” And
every minute counts in a substantial manner. The results support public health and clinical
recommendations to make small life-style changes such as taking stairs instead of elevators, or
parking further for a longer walk to work or shopping. If done on a regular basis, such MVPA
activities are consistent with lower BMI. Although long durations of exercise are beneficial to

health, these data show that small but brisk steps are just as beneficial to BMI.



Acknowledgments

This research was supported by National Institute of Health NIDDK Grant Number
1R21DK080406-01A1 and NIDDK ARRA 3R21 DK080406-02S1.The funding agency had no
involvement in study design, data analysis, interpretation of the results, and decision to submit

this article for publication. The authors declare that there are no conflicts of interest.



References

Boreham, C.A.G., Wallace, W.F.M., Nevill, A., 2000. Training effects of accumulated daily stair-
climbing exercise in previously sedentary young women. Preventive Medicine 30, 277-281.

Brage, S., Wedderkopp, N., Franks, P.W., Andersen, L.B., Froberg, K., 2003. Reexamination of validity
and reliability of the CSA monitor in walking and running. Med. Sci. Sports Exerc. 35, 1447-1454.
Coleman, K.J., Raynor, H.R., Mueller, D.M., Cerny, F.J., Dorn, J.M., Epstein, L.H., 1999. Providing
sedentary adults with choices for meeting their walking goals. Prev. Med. 28, 510-519.

Drewnowski, A., Specter, S.E., 2004. Poverty and obesity: the role of energy density and energy costs.
Am. J. Clin. Nutr. 79, 6-16.

Frank, L.D., Kerr, J., Sallis, J.F., Miles, R., Chapman, J., 2008. A hierarchy of sociodemographic and
environmental correlates of walking and obesity. Prev. Med. 47, 172-178.

Freedson, P.S., Melanson, E., Sirard, J., 1998. Calibration of the Computer Science and Applications, Inc.
accelerometer. Med. Sci. Sports Exerc. 30, 777-781.

Hill, J.O., Wyatt, H.R., Reed, G.W., Peters, J.C., 2003. Obesity and the environment: where do we go
from here? Science 299, 853-855.

Leenders, N., Sherman, W.M., Nagaraja, H.N., Kien, C.L., 2001. Evaluation of methods to assess
physical activity in free-living conditions. Med. Sci. Sports Exerc. 33, 1233-1240.

Macfarlane, D.J., Taylor, L.H., Cuddihy, T.F., 2006. Very short intermittent vs continuous bouts of
activity in sedentary adults. Preventive Medicine 43, 332-336.

Matthews, C.E., 2005. Calibration of accelerometer output for adults. Med. Sci. Sports Exerc. 37, S512-
S$522.

Murphy, M., Nevill, A., Neville, C., Biddle, S., Hardman, A., 2002. Accumulating brisk walking for
fitness, cardiovascular risk, and psychological health. Med. Sci. Sports Exerc. 34, 1468-1474.

Murphy, M.H., Blair, S.N., Murtagh, E.M., 2009. Accumulated versus continuous exercise for health

benefit: A review of empirical studies. Sports Med. 39, 29-43.



NHANES, 2004. National Health and Nutrition Examination Survey (NHANES): Laboratory procedures
manual. Centers for Disease Control and Prevention, Atlanta, GA.

NHANES, 2005. The National Health and Nutrition Examination Surveys: analytic and reporting
guidelines.

NHANES, 2006. NHANES 2003-2004 Data Documentation: MEC Exam Component: Physical Activity
Monitor Examination Data. Centers for Disease Control and Prevention, Atlanta, GA.

Physical Activity Guidelines Advisory Committee, 2009. Physical activity guidelines advisory committee
report, 2008: To the Secretary of Health and Human Services. Nutrition Reviews 67, 114-120.

Powell, K.E., Paluch, A.E., Blair, S.N., 2011. Physical Activity for Health: What Kind? How Much? How
Intense? On Top of What? Annual Review of Public Health 32, 349-365.

Reynolds, S.L., Saito, Y., Crimmins, E.M., 2005. The impact of obesity on active life expectancy in older
American men and women. Gerontologist 45, 438-444.

Sisson, S.B., Camhi, S.M., Church, T.S., Tudor-Locke, C., Johnson, W.D., Katzmarzyk, P.T., 2010.
Accelerometer-determined steps/day and metabolic syndrome. Am. J. Prev. Med. 38, 575-582.

Strath, S.J., Holleman, R.G., Ronis, D.L., Swartz, A.M., Richardson, C.R., 2008. Objective physical
activity accumulation in bouts and nonbouts and relation to markers of obesity in US adults. Preventing
Chronic Disease 5.

Suitor, C.W., Kraak, V.I., 2007. Adequacy of evidence for physical activity guidelines development:
workshop summary. National Academies Press, Washington, D.C.

Troiano, R.P., Berrigan, D., Dodd, K.W., Masse, L.C., Tilert, T., McDowell, M., 2008. Physical activity
in the United States measured by accelerometer. Med. Sci. Sports Exerc. 40, 181-188.

US Department of Health and Human Services, 2008. 2008 physical activity guidelines for Americans.
Van Dyck, D., Cerin, E., Cardon, G., Deforche, B., Sallis, J.F., Owen, N., de Bourdeaudhuij, 1., 2010.
Physical activity as a mediator of the associations between neighborhood walkability and adiposity in

Belgian adults. Health and Place 16, 952-960.



Webb, OJ., Eves, F.F., Kerr, J., 2011. A statistical summary of mall-based stair-climbing interventions.
Journal of Physical Activity and Health 8, 558-565.

Woolf-May, K., Kearney, E.M., Owen, A., Jones, D.W., Davison, R.C.R., Bird, S.R., 1999. The efficacy
of accumulated short bouts versus single daily bouts of brisk walking in improving aerobic fitness and
blood lipid profiles. Health Education Research 14, 803-815.

Yngve, A., Nilsson, A., Sjostrom, M., Ekelund, U., 2003. Effect of monitor placement and of activity

setting on the MTT accelerometer output. Med. Sci. Sports Exerc. 35, 320-326.



Figure 1. Average bout time per day by bout length and gender, NHANES 2003-2006
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Table 1. Weighted descriptive statistics by gender for NHANES 2003-2006

Females (n=2201) Males (n=2306)

Variable Mean/% Std Err. Mean/% Std Err.

BMI 28.45 0.25 28.23 0.19
Overweight/Obese (%) 60.90% 1.66% 70.93% 1.46%
MVPA1-7 14.49 0.38 27.04 0.53
MVPAS8+ 6.71 0.54 8.99 0.47
Age 40.82 0.37 40.01 0.41
Married (%) 63.23% 1.44% 68.93% 1.75%
Less than high school (%) 12.11% 1.04% 15.54% 1.12%
High school graduate (%) 23.59% 0.96% 26.39% 1.13%
Some college (%) 36.82% 1.44% 32.16% 1.18%
College graduate (%) 27.48% 1.77% 25.91% 1.83%
White (%) 68.72% 2.51% 70.51% 2.20%
Black (%) 13.16% 1.60% 11.31% 1.47%
Hispanic (%) 12.30% 1.33% 13.06% 1.48%
Other race (%) 5.81% 0.84% 5.13% 0.69%
Below poverty (%) 11.36% 0.98% 10.69% 0.74%
Daily calories (in 100 cal) 18.65 0.14 26.97 0.20
Smoker (%) 20.31% 1.03% 26.62% 1.16%
Poor/fair health (%) 13.59% 0.94% 11.82% 0.71%
Hours of wear 84.02 0.48 86.51 0.52

Note. NHANES is the National Health and Nutrition Examination Study. BMI is body mass
index. MVPA is moderate to vigorous physical activity, measured by accelerometer.



Table 2. Relationship of short and long MVPA bouts to BMI in NHANES 2003-2006:

Regression results by gender

Females (n=2,201) Males (n=2,306)

Parameter Estimate Std. Err. Estimate  Std. Err.
Intercept 26.62 111 2991 0.79  H**
MVPA1-7 -0.05 0.02 *#* -0.04 0.01 w*
MVPAS+ -0.04 0.01 ** -0.03 0.01 ww*
Age 0.07 0.01 0.04 0.01 ww*
Married -0.45 0.52 0.90 0.33  wwx
Less than high school -0.04 0.62 -0.67 0.55
Some college -0.16 0.42 -0.37 0.38
College graduate -1.85 0.44 -1.08 0.38  wHx
Black 2.38 0.44  wx 0.67 0.42
Hispanic -0.42 0.51 0.15 0.36
Other race -2.99 0.60 *** -1.13 0.70
Below poverty 0.91 0.57 -1.52 0.33  ww*
Daily calories (in 100 0.06 0.03 * 0.00 0.02
cal)
Smoker -1.24 0.40 *** -1.55 0.25 Hk*
Poor /fair health 2.19 0.58  Hw* 2.27 0.42  ww*
Hours of wear -0.01 0.01 -0.02 0.01 ww*
Adj. R-squared 0.105 0.113

e p< 01

**p <.05

*p <10,



Table 3. Relationship of short and long MVPA bouts to overweight/obesity in NHANES 2003-
2006: Logistic regressions by gender

Females (n=2,201) Males (n=2306)
Odds- Odds-
Parameter Ratio 95% CL Ratio 95% CL
MVPA1-7 0991 0.978 1.005 0992 0985 0.998 ***
MVPAS+ 0979 0964 0.993 *** 0992 0985 0.999 **
Age 1.026 1.017 1.035 *** 1.033  1.022 1.047 ***
Married 1.119 0.887 1.412 1.550 1.155 2.097 ***
Less than high school 1.095 0.745 1.609 0.714 0446 1.020 *
Some college 0.844 0.612 1.164 0902 0.646 1.280
College graduate 0.534 0422 0.674 *** 0.602 0.467 0929 **
Black 27746 2.070 3.643 kx* 1.469 0996 1.956 **
Hispanic 1.169 0.810 1.687 1.606 1.043 2.124 **
Other race 0.370 0.234 0.583 ##** 0.776 0364 1.416
Below poverty 1.150 0.822 1.610 0.497 0.468 0.784 ***
Daily calories (in 100 cal) 0.996 0.980 1.013 0.995 0.983 1.007
Smoker 0.649 0.484 0.869 *** 0.518 0.424 0.649 ***
Poor /fair health 1.359  1.075 1.718 #** 1.500 0986 2218 *
Hours of wear 1.002  0.997 1.008 0994 0988 1.001 *
wE p< .01
**p <.05

*p <10,



