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16 ACTIVITY FACTORS
16.1 INTRODUCTION

As a consequence of a child's immaturity and
small stature, certain activities and behaviors specific
to children place them at higher risk to certain
environmental agents (Chance and Harmsen, 1998).
Individual or group activities are important
determinants of potential exposure, because toxic
chemicals introduced into the environment may not
cause harm to a child until an activity is performed
that subjects the child to contact with those
contaminants. An activity or time spent in a given
activity will vary among children on the basis of, for
example, culture, ethnicity, hobbies, location, gender,
age, socioeconomic characteristics, and personal
preferences. However, limitedinformationisavailable
regarding ethnic, cultural and socioeconomic
differences in children’s choice of activities or time
spent in a given activity.

Itisdifficult toaccurately collect/record datafor
a child's activity patterns (Hubal et al., 2000).
Children engagein morecontact activitiesthan adults;
therefore, amuch wider distribution of activities need
to be considered when assessing children’s exposure
(Hubal et al., 2000). Behavioral patterns, preferred
activities, and devel opmental stagesresult in different
exposures for children than for adults (Chance and
Harmsen, 1998). Other factors that may affect
children’s activity patterns include: social status,
economics, and thecultural practices of their families.

This chapter summarizes data on how much
time children spend participating in various activities
in various microenvironments. Information on the
frequency of performing various activities is also
provided. Thedatain thischapter cover awiderange
of activities and populations, arranged by age group
when such dataareavailable. One of the objectives of
this handbook is to provide recommended exposure
factor values using a consistent set of age groups. In
this chapter, several studies are used as sources for
activity pattern data. In some cases, the source data
could beretrieved and analyzed using the standard age
groupings recommended in Guidance for Monitoring
and Assessing Childhood Exposuresto Environmental
Contaminants (U.S. EPA, 2005). In other cases, the
original source data were not available, and the study

resultsare presented here using the same age groupsas
the original study, whether or not they conform to the
standard age groupings.

The recommendations for activity factors are
provided in the next section, along with a summary of
the confidence ratings for these recommendations.
The recommended values are based on key studies
identified by U.S. EPA for this factor. Following the
recommendations, key studies on activity patterns are
summarized. Relevant data on activity patterns are
also presented to provide the reader with added
perspective on the current state-of-knowledge
pertaining to activity patternsin children.

16.2 RECOMMENDATIONS

Assessors  are  commonly  interested in
guantitative information describing several types of
time use data for children including: time spent
indoors and outdoors; time spent bathing, showering,
and swimming; and time spent playing on various
types of surfaces. The recommended values for these
factors are summarized in Table 16-1. Note that,
except for swimming, all activity factors are reported
in units of minutes/day. Time spent swimming is
reported in units of minutesmonth. These data are
based on two key studies presented in this chapter: a
study of children's activity patterns in California
(Wiley et al., 1991) and the National Human Activity
Pattern Survey (NHAPS) (U.S. EPA, 1996). Both
mean and 95" percentile recommended values are
provided. However, because these recommendations
are based on short-term survey data, 95" percentile
values may be misleading for estimating chronic (i.e.,
long term) exposures and should be used with caution.
Also, theupper percentilevaluesfor someactivitiesare
truncated as a result of the maximum response
included in the survey (e.g., durations of more than
120 minutes/day were reported as 121 minutes/day),
and could not be further refined). The confidence
ratings for the recommendations are presented in
Table 16-2.

The recommendations for total time spent
indoors and the total time spent outdoors are based on
U.S. EPA re-analysis of the source data from Wiley et
al. (1991) for children < 1 year of ageand U.S. EPA
(1996) for agegroups> 1 year of age. Although Wiley
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et al. (1991) is a study of California children and the
samplesizewasvery small for infants, it provides data
for children’s activities for the younger age groups.
Data from U.S. EPA (1996) are representative of the
U.S. general population. In some cases, however, the
time spent indoors or outdoors would be better
addressed on a site-specific basis since the times are
likely to vary depending on the climate, residential
setting (i.e, rura versus urban), personal traits (e.g.,
health status) and personal habits. The recommended
values for time spent indoors at a residence, duration
of showering and bathing, and time spent swimming
arebased on aU.S. EPA re-analysis of the source data
from U.S. EPA (1996). Likewise, the recommended
values for time spent playing on sand, gravel, grass or
dirt are based on a U.S. EPA re-analysis of the source
datafrom U.S. EPA (1996).
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Table 16-1. Recommended Values for Activity Factors
Age Group Mean 95" Percentile Source
Time Indoors (total)

minutes/day
Birth to <1 month 1,440 -
1 to <3 months 1,432 -
g :g Z?zmrggms igéi' U.S. EPA analysis of source data from Wiley et al., 1991 for
110 <2 vears 1’353 ) age groups from birth to < 12 months. Average for boys
>10<3 years 1’316 ) and girls. See Table 16-10.
310<6 years 1’278 ) U.S. EPA re-analysis of source data from U.S. EPA, 1996
6 to <l]¥years 1244 ) for age groups from 1 to < 21 years. See Table 16-14.
11 to <16 years 1,260 -
16 to <21 years 1,248 -

Time Outdoors (total)

minutes/day
Birth to <1 month 0 -
1 to <3 months 8 -
g:g :?zmrggmﬁs 12:?9 U.S. EPA analysis of source data from Wiley et al., 1991 for
110 <2 vears % ) age groups from birth to < 12 months. Average for boys and
>10<3 years 76 ) girls. See Table 16-10.
31t0<6 years 107 i U.S. EPA re-analysis of source data from U.S. EPA, 1996
6 to <11y years 130 i for age groups from 1 to < 21 years. See Table 16-14.
11 to <16 years 100 -
16 to <21 years 102 -

Time Indoors (at residence)

minutes/day
Birth to <lyear 1,108 1,440
1to <2 years 1,065 1,440
g:g :2 §g§ ggg iggg U.S. EPA re-analysis of source data from U.S. EPA, 1996.
6to <11 years 893 1:275 Doersonly. SeeTable 16-11.
11 to <16 years 889 1,315
16 to <21 years 833 1,288

Showering

minutes/day
Birth to <lyear 15 -
1to <2 years 20 -
2to<3years 22 44 U.S. EPA re-analysis of source data from
310 <6 years 17 34 U.S. EPA, 1996. Doersonly. See Table 16-18.
6 to <11 years 18 41
11 to <16 years 18 40
16 to <21 years 20 45
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Table 16-1. Recommended Values for Activity Factors (continued)
Age Group Mean 95" Percentile Source
Bathing

minutes/day
Birth to <1 year 19 30
1to <2 years 23 32
g Eg :2 zﬁz gi gg U.S. EPA re-analysis of source data from
610 <11 years oA 16 U.S. EPA, 1996. Doersonly. See Table 16-18.
11 to <16 years 25 43
16 to <21 years 33 60

Swimming

minutes’month
Birth to <1 year 96 -
lto< 2 years 105 -
gig :g ng Eg igi U.S. EPA re-analysis of source data from U.S. EPA, 1996.
610 <11 years 151 181 Doersonly. See Table 16-21.
11 to <16 years 139 181
16 to <21 years 145 181
Playing on Sand/Gravel

minutes/day
Birth to <1 year 18 -
l1to< 2years 43 121
gig :2 ;gz gg Ei U.S. EPA re-analysis of source data from U.S. EPA, 1996.
6 to <11 years 67 121 Doersonly. SeeTable 16-22.
11 to <16 years 67 121
16 to <21 years 83 -

Playing on Grass

minutes/day
Birth to <1 year 52 -
lto< 2years 68 121
2to<3years 62 121 U.S. EPA re-analysis of source data from U.S. EPA, 1996.
310 <6 years ” 121 Doersonly. See Table 16-22
6 to <11 years 73 121 ' ’
11 to <16 years 75 121
16 to <21 years 60 -
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Table 16-1. Recommended Values for Activity Factors (continued)

Age Group Mean 95" Percentile Source
Playing on Dirt
minutes/day
Birth to <1 year 33 -
lto< 2years 56 121
g:g :2 zzz g igi U.S. EPA re-analysis of source data from U.S. EPA, 1996.
610 <11 years 63 121 Doersonly. See Table 16-22.
11 to <16 years 49 120
16 to <21 years 30 -

- Percentiles were not calculated for sample sizes less than 10.

Note: All activities are reported in units of minutes/day, except swimming, which is reported in units of minutes'/month.
There are 1,440 minutesin aday. Timeindoors and outdoors may not add up to 1,440 minutes due to activities that
could not be classified as either indoors or outdoors.
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Table 16-2. Confidence in Recommendations for Activity Factors
General Assessment Factors Rationale Rating
Soundness High
Adequacy of Approach The survey methodol ogies and data analyses were
adequate. In the U.S. EPA (1996) study, responses were
weighted according to this demographic data. The
California children's activity pattern survey design (Wiley
et al., 1991) and NHAPS (U.S. EPA, 1996) consisted of
large overall sample sizesthat varied with age. Datawere
collected via questionnaires and interviews.
Minimal (or Defined) Bias Measurement or recording error may have occurred since
the diaries were based on 24 hour recall. The sample sizes
for some age groups were small for some activity factors.
The upper ends of the distributions were truncated for
some factors. The data were based on short-term data.
Applicability and Utility Medium
Exposure Factor of Interest The key studies focused on activities of children.
Representativeness U.S. EPA (1996) was a nationally representative survey of
the U.S. population; the Wiley et a. (1991) survey was
conducted in California and it was not representative of the
U.S. population.
Currency The Wiley et al. (1991) study was conducted between
April 1989 and February 1990; the U.S. EPA (1996) study
was conducted between October 1992 and September
1994.
Data Collection Period
Data were collected for a 24-hour period.
Clarity and Completeness Medium
Accessibility Theoriginal studies are widely available to the public;
U.S. EPA analysis of the original raw datafrom U.S. EPA
(1996) is available upon request.
Reproducibility The methodol ogies were clearly presented; enough
information was included to reproduce the results.
Quality Assurance Quality assurance methods were not well described in
study reports.
Variability and Uncertainty Medium
Variability in Population Variability was characterized across various age categories
of children.
Uncertainty The studies were based on short term recall data, and the
upper ends of the distributions were truncated.
Evaluation and Review Medium
Peer Review The original studies received a high level of peer review.
There-analysis of the U.S. EPA (1996) data to conform to
the standardized age categories was not peer-reviewed.
Number and Agreement of Studies There were 2 key studies.
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Overall Rating

Medium for the
mean; low for
upper percentile

16.3 ACTIVITY PATTERNS

Thissection briefly describespublished time-use
studies that provide information on time-activity
patterns of children in the U.S. For a detailed
description of the studies, the reader isreferred to the
Exposure Factors Handbook (U.S. EPA, 1997).

16.3.1 KEY STUDIES
16.3.1.1 Wiley et al., 1991 - Study of Children’'s

Activity Patterns

The California Study of Children's Activity
Patternssurvey (Wiley et al., 1991) provided estimates
of the time children spent in various activities and
locations (microenvironments) on atypical day. The
sample population consisted of 1,200 children, under
12 years of age, selected from English-speaking
householdsusing Random Digit Dial (RDD) methods.
This represented a survey response rate of 77.9
percent. One child was selected from each household.
If the selected child was8 yearsold or less, theadult in
the household who spent the most time with the child
responded. However, if the sel ected child was between
9 and 11 years old, that child responded. The
popul ation was al so stratified to provide representative
estimates for major regions of the state. The survey
guestionnaire included a time diary which provided
information on the children's activity and location
patterns based on a 24-hour recall period. In addition,
the survey questionnaire included questions about
potential exposure to sources of indoor air pollution
(e.g., presence of smokers) on the diary day, and the
socio-demographic characteristics of children and
adult respondents. The questionnaires and the time
diaries were administered via a computer-assisted
telephone interviewing (CATI) technology (Wiley et
al., 1991). The telephone interviews were conducted
during April 1989 to February 1990 over four seasons:
spring (April to June 1989), summer (July to
September 1989), fall (October to December 1989),
and winter (January to February 1990).

Thedataobtained fromthesurveyinterviews
resulted in ten major activity categories, 113 detailed
activity codes, 6 major categories of locations, and 63

detailed location codes. The time respondents under
12 yearsof age spent in the 10 activity categories (plus
a “don't know” or non-coded activity category) are
presented in Table 6-3. For each of the 10 activity
categories, thistable presentsthe mean duration for all
survey participants, the percentage of respondentswho
reported participating in the activity (i.e., percent
doers), and the mean, median, and maximum duration
for only those survey respondents who engaged in the
activity (i.e., doers). It aso includes the detailed
activity with the highest mean duration of time for
each activity category. The activity category with the
highest time expenditurewas personal needsand care,
with a mean of 794 minutes/day (13.2 hours/day).
Night sleep was the detailed activity that had the
highest mean duration in that activity category. The
activity category “don't know” had amean duration of
about 2 minutes/day and only 4 percent of the
respondents reported missing activity time.

Table 16-4 presents the mean time spent in
the 10 activity categories by age and gender. Because
the original source data were available, U.S. EPA re-
analyzed the data according to the standardized age
categoriesusedin thishandbook. Differencesbetween
activity patternsin boys and girls tended to be small.
Table 16-5 presents the mean time spent in the 10
activity categories grouped by season and geographic
region in the state of California. There were seasonal
differencesfor 5activity categories. personal needsand
care, education, entertainment/social, recreation, and
communication/passive leisure. Time expenditure
differences in various regions of the state were
minimal for childcare, work-related, goods/services,
personal needs and care, education,
entertainment/social, and recreation.

Table 16-6 presents the distribution of time
across six location categories. The mean duration for
al survey participants, the percent of respondents
engaging in theactivity (i.e., percent doers); the mean,
median, and maximum duration for doers only; and
the detailed locations with the highest average time
expenditureareshown. For al survey respondents, the
largest mean amount of time spent was at home (1,078
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minutes/day); 99 percent of respondents spent time at
home (mean of 1,086 minutes/day for theseindividuals
only). Tables 16-7 and 16-8 show the average time
spent in the six locations grouped by age and gender,
and season and region, respectively. Again, because
the origina source data were available, the age
categories used by Wiley et a. (1991) have been
replaced in Table 16-7 by the standardized age
categories used in this handbook. There were
relatively large differences among the age groups in
timeexpenditurefor educational settings(Table 16-7).
Thereweresmall differencesintimeexpenditureat the
six locations by region, but time spent in school
decreased in the summer months compared to other
seasons (Table 16-8).

Table 16-9 shows the average time children
spent in proximity to gasoline fumes and gas oven
fumes. In general, the sampled children spent more
time closer to gasoline fumes than to gas oven fumes.
The age categories in Table 16-9 have been modified
to conform to the standardized categories used in this
handbook.

The U.S. EPA estimated the total time
indoors and outdoors using the data from the Wiley et
a. (1991) study. Activities performed indoors were
assumed to include household work, child care,
personal needs and care, education, and
communication/passive leisure. The average times
spent in theseindoor activities and half the time spent
in each activity which could have occurred either
indoorsor outdoors (i.e., work-rel ated, goods/services,
organizational activities, entertainment/social, don’t
know/not coded) were summed. Table 16-10
summarizes the results of this anaysis using the
standard age groups.

A limitation of this study is that the
sampling population was restricted to only English-
speaking households; therefore, the data obtained do
not represent the diverse population group present in
Cdlifornia. Another limitation isthat time use values
obtained from this survey were based on short-term
recall (24-hr) data; therefore, the data set obtained may
be biased. Other limitations are: the survey was
conducted in Californiaandisnot representative of the
national population, and the significance of the
observed differencesin the data obtained (i.e., gender,

age, seasons, and regions) were not tested statistically.
An advantage of this study is that time expenditurein
various activities and locations were presented for
children grouped by age, gender, and season. Also,
potential exposures of respondents to pollutants were
explored in the survey. Another advantageisthe use
of the CATI program in obtaining time diaries, which
allows automatic coding of activities and locations
ontoacomputer tape, and allows activitiesforgotten by
respondents to be inserted into their appropriate
position during interviewing.

16.3.1.2 U.S.EPA, 1996 - National Human Activity

Pattern Survey (NHAPS)

U.S. EPA (1996) analyzed data collected by
theNational Human Activity Pattern Survey (NHAPS).
This survey was conducted by U.S. EPA and is the
largest and most current human activity pattern survey
available (U.S. EPA, 1996). Data for 9,386
respondents in the 48 contiguous United States were
collected via minute-by-minute 24-hour diaries.
NHAPS was conducted from October 1992 through
September 1994 by the University of Maryland's
Survey Research Center using CATI technology to
collect 24-hour retrospective diaries and answersto a
number of personal and exposure related questions
from each respondent. Detailed datawerecollected for
a maximum of 82 different possible locations, and a
maximum of 91 different activities. Participants were
sdlected using a RDD method. The response rate was
63 percent, overall. If the chosen respondent was a
child too young tointerview, an adult in the household
gaveaproxy interview. Each participant wasasked to
recount their entire daily routine from midnight to
midnight immediately previous to the day that they
wereinterviewed. Thesurvey collectedinformationon
duration and frequency of selected activitiesand of the
time spentin sel ected microenvironments. Inaddition,
demographic information was collected for each
respondent to allow for statistical summaries to be
generated according to specific subgroups of the U.S.
population (i.e., by gender, age, race, employment
status, census region, season, etc.). The participants
responses were weighted according to geographic,
socioeconomic, time/season, and other demographic
factorsto ensurethat results were representative of the

Page
16-8

Child-Specific Exposure Factors Handbook
September 2008




Child-Specific Exposure Factors Handbook

Chapter 16 - Activity Factors

£

U.S. population. The weighted sample matched the
1990 U.S. census population for each gender, age
group, census region, and the day-of-week and
seasonal responseswereequally distributed. Saturdays
and Sundayswere over sampled to ensure an adequate
weekend sample.

Tables 16-11 through 16-24 provide data
fromthe NHAPS study. In most cases, the source data
from U.S. EPA have been reviewed and re-analyzed by
US. EPA to conform to the age categories
recommended in Guidance for Monitoring and
Assessing Childhood Exposures to Environmental
Contaminants (U.S. EPA, 2005) and used in this
handbook. Becauseno datawereavailableon subjects
age in months, age groups less than 1 year old were
consolidated into asinglegroup. Thesetablesprovide
statistics for 24-hour cumulative time spent (mean,
minimum, percentiles, and maximum) inorin selected
locations or engaging in selected activities. For each
location or activity, statistics were calculated for the
entire survey population (i.e., whole population) and
for the subset of the survey population that reported
being in the location or doing the activity in question
(i.e., doers only). When the sample size was 10
personsor fewer, percentileval ueswerenot cal cul ated.
Also note that some of these activities were not
necessarily mutually exclusive (e.g. time spent in
active sports likely overlaps with exercise time).

Table 16-11 presents data for the time
children spent in various rooms of the house (i.e.,
kitchen, living room, dining room, bathroom,
bedroom, and garage), and all roomscombined. Table
16-12 presents data for time spent in other indoor
locations (i.e., restaurants, indoors at school, and
grocery/convenience stores). Table 16-13 presents
data for the time children spent outdoors on school
grounds/playgrounds, parks or golf courses, or pool
rivers, or lakes. Table 16-14 provides data on time
spent in indoor and outdoor environments. The U.S.
EPA estimated the time spent indoors by adding the
average times spent indoors at the respondents home
(kitchen, living room, bathroom, etc.), at other houses,
and inside other |ocations such as school, restaurants,
etc. Time outdoors was estimated by adding the
average time spent outdoors at the respondents’ pool
and yard, others pool and yard, and outside other

locations such as sidewalk, street, neighborhood,
parking|ot, servicestation/gasstation, school grounds,
park/golf course, poal, river, lake, farm, etc. Table 16-
15 presents data for the time spent in various types of
vehicles (i.e, car, truck/van, bus), and in al vehicles
combined. Table 16-16 presents data for the time
children spentinvariousmajor activity categories(i.e.,
sleeping, napping, eating, attending school, outdoor
recreation, active sports, exercise, and walking).

Table 16-17 through 16-19 provide data
related to showering, bathing, and handwashing
activities, Tables 16-20 and 16-21 provide data on
monthly swimming (in afreshwater pool) frequency by
the number of respondents and swimming duration,
respectively. Table 16-22 provides data on the time
children spent playing on dirt, sand/gravel, or grass,
and Table 16-23 provides data on the number of
minutes spent near excessive dust. Table 16-24
provides information on time spent in the presence of
smokers. For this data set, the authors original age
categorieswere used because the methodol ogy used to
generate the data could not be reproduced.

The advantages of the NHAPS data set are
that it is representative of the U.S. population and it
has been adjusted to be balanced geographically,
seasonally, and for day/time. Also, itisinclusiveof all
ages, genders, and races. A disadvantage of the study
isthat for the standard age categories, the number of
respondentsissmall for the“doers’ of many activities.
In addition, the durations exceeding 60, 120, and 181
minutes were not collected for some activities.
Therefore, the actual time spent at the high end of the
distribution for these activities could not be accurately
estimated.

16.3.2 RELEVANT STUDIES
16.3.2.1 Timmer et al., 1985 - How Children Use
Time
Timmer et a. (1985) conducted a study
using the data obtained on children's time use from a
1981-1982 panel study. Data were obtained for 389
children between the ages of 3 and 17 years of age.
Data were collected using a time diary and a
standardized interview. The time diary involved
children reporting their activities beginning at 12:00
am. the previous night, the duration and location of
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each activity, the presence of another individual, and
whether they were performing other activities at the
same time. The standardized interview was
administered to the children to gather information
about their psychological, intelectual (using reading
comprehension tests), and emotional well-being; their
hopes and goals; their family environment; and their
attitudes and beliefs.

For preschool children, parents provided
information about the child's previous day's activities.
Children in first through third grades completed the
time diary with their parents assistance and, in
addition, completed reading tests. Children in fourth
grade and above provided their own diary information
and participated in theinterview. Parents were asked
to assess their children's socioemotional and
intellectual development, and a survey form was sent
to ateacher of each school-age child to evaluate their
socioemational and intellectual development. The
activity descriptor codes used in this study were
developed by Juster et al. (1983).

The mean time spent performing major
activities on weekdays and weekends by age, sex, and
typeof day ispresented in Table 16-25. On weekdays,
children spend about 40 percent of their time degping,
20 percent in school, and 10 percent eating, and
performing personal care activities (Timmer et al.,
1985). The data in Table 16-25 indicate that girls
spent moretimethan boys performing household work
and personal care activities and less time playing
sports. Also, the children spent most of their freetime
watching television.

Table16-26 presentsthe mean timechildren
spent during weekdays and weekends performing
major activities by five different age groups. The
significant effects of each variable (i.e., age and sex)
are also shown. Older children spent more time
performing household and market work, studying, and
watching television and lesstime eating, deeping, and
playing. Theauthors estimated that, on average, boys
spent 19.4 hoursaweek and girls spent 17.8 hours per
week watching television.

U.S. EPA estimated the total time indoors
and outdoors using the Timmer et al. (1985) data
Activities performed indoorswere assumed to include
household work, personal care, eating, Seeping,

attending school, studying, attending church, watching
television, and engaging in household conversations.
The average times spent in theseindoor activitiesand
half the time spent in each activity which could have
occurred indoors or outdoors (e.g., market work,
sports, hobbies, art activities, playing, reading, and
other passive leisure) were summed. Table 16-27
summarizes the results of this analysis by age group
and time of the week.

A limitation associated with thisstudy isthat
it was conducted in 1981. It is likely that activity
patterns of children have changed from 1981 to the
present. Thus, the application of these datato current
exposure assessments may biastheir results. Another
limitation isthat thedatado not provide overall annual
estimates of children’s time use since data were
collected only during the time of the year when
children attended school and not during school
vacations. An advantage of this survey is that diary
recordings of activity patterns were kept and the data
obtained were not based entirely on recall. Another
advantage is that because parents assisted younger
children with keeping their diaries and with
interviews, any bias that may have been created by
having younger children record their datashould have
been minimized.

16.3.2.2 Robhinson and Thomas, 1991 - Time Spent
in Activities, Locations, and
Microenvironments: A California-National
Comparison
Robinson and Thomas (1991) reviewed and
compared data from the 1987-88 California Air
Resources Board (CARB) time-activity study for
California residents and from asimilar 1985 national
study, Americans Use of Time, conducted at the
University of Maryland. Both studies used the diary
approach to collect data. Time- use patterns were
collected for individuals aged 12 years and older.
Telephone interviews based on the RDD procedure
were conducted for 1,762 and 2,762 respondents for
the CARB study and the national study, respectively.
Of these respondents, 183 were children, ages 12 tol7
yearsin the CARB study and 340 were children, ages
12 to 17 years, in the national study. Robinson and
Thomas (1991) defined aset of 16 microenvironments
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based on the activity and location codes employed in
the two studies. The mean durations of time spent in
the 16 microenvironments by children, ages 12 to 17
years, are presented in Table 16-28. In both studies,
children spent the majority of their time seeping, and
engaging in leisure and work/study-related activities.

Thelimitationsassociated with the Robinson
and Thomas (1991) study are that the CARB survey
was performed in California only and may not be
representative of the U.S. population as awhole. In
addition, the studies were conducted in the 1980s and
activity patterns may have changed over time.
Another limitation isthat the data are based on short-
term studies. Finally, the available data could not be
re-analyzed to conform to the standardized age
categories used in this handbook.

16.3.2.3 Funk et al., 1998 - Quantifying the

Digtribution of Inhalation Exposure in

Human Populations: Distribution of Time

Spent by Adults, Adolescents, and Children

at Home, at Work, and at School

Funk et al. (1998) used the data from the
CARB study to determine distributions of exposure
time by tracking the time spent participating in daily
at-home and at-school activities for male and female
children and adolescents. CARB performed two
studies from 1987 to 1990; the first was focused on
adults (18 years and older) and adolescents (12-17
years old), and the second focused on children (6-11
years old). The targeted groups were
noningtitutionalized English speaking Californians
with telephonesin their residences. Individuals were
contacted by telephone and asked to account for every
minute within the previous 24 hours, including the
amount of time spent on an activity and thelocation of
the activity. The surveyswere conducted on different
days of the week as well as different seasons of the
year.

Using the location descriptors provided in
the CARB study, Funk et al. (1998) categorized the
activities into two groups, “at home’ (any activity at
principal residence) and “away.” Each activity was
assigned to one of three inhalation rate levels (low,
moderate, or high) based on the level of exertion
expected from the activity. Ambiguous activitieswere

assigned to moderate inhalation rate levels. Among
the adolescents and children studied, means were
determined for the aggregate age groups, as shown in
Table 16-29.

Funk et al. (1998) used several statistical
methods, such as Chi-square, Kolmogorov-Smirnov,
and Anderson-Darling, to determine whether thetime
spent in an activity group had a known distribution.
Most of the activities performed by children were
assigned alow or moderateinhalation raterate (Table
16-30).

The aggregatetime periods spent at homein
each activity are shown in Table 16-31. Aggregate
time spent at home performing different activitieswas
compared between genders. Therewereno significant
differences between adolescent males and females in
any of the activity groups (Table 16-32). In children,
ages 6-11 years, differences between gender and age
were observed at thelow inhalation rate levels. There
were significant differences between two age groups
(6-8 years, and 9-11 years) and gender at the moderate
inhalation rate level (Table 16-33).

A limitation of this study was that large
proportions of the respondents in the study did not
participatein high-inhalation rate-level activities. The
Funk et al. (1998) study was based on data from one
geographic location, collected morethat a decade ago.
Thus, it may not be representative of current activities
among the general population of the U.S.

16.3.24 U.S. EPA, 2000 - Consolidated Human

Activity Database (CHAD)

The Consolidated Human Activity Database
(CHAD), available online at
http://www.epa.gov/chadnetl/, was developed by the
U.S. EPA's National Exposure Research Laboratory
(NERL) to provide access to existing human activity
data for use in exposure and risk assessment efforts.
Data from twelve activity pattern studies conducted at
the city, state, and national levels are included in
CHAD. CHAD contains both the original raw data
from each study and datamodified based on predefined
format requirements. Modifications made to data
included: recoding of variables to fit into them a
common activity/location code system, and
standardization of time diaries to an exact 24-hour
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length. Detailedinformation on the coding system and
the studies included in CHAD is available in the
CHAD Usar Manual, avalable at
http://oaspub.epa.gov/chad/CHAD Datafiles$.startu
p#Manual, and in McCurdy et a. (2000).

A total of 144 activity codesand 115l ocation
codes were used in CHAD (McCurdy et al., 2000).
Although some participants in a study conducted
multiple activities, many activities were only
conducted within a few studies. The sameis true for
activity locations. The selection of exposure estimates
for aparticular activity or particular location should be
based on study parameters that closely relate to the
exposure scenario being assessed. The maximum
amount of time, on average, within a majority of the
studies was deeping or taking a nap, while the
maximum amount of timespent at aparticular location
was at home or at work, depending on the study.

Many of the limitations of CHAD dataarise
fromtheincorporation of multiplestudiesintothetime
diary functions specified in CHAD. Activities and
locations were coded similarly to the NHAPS study;
studieswith differing coding sysstemswere modified to
fit the NHAPS codes. In some cases start times and
end times from a study had to be adjusted to fit a 24-
hour period. Respondents were not randomly
digtributed in CHAD. For example, some cities or
states were over sampled because entire studies were
carried out in those places. Other studies excluded
large groups of people such as smokers, or
non-English speakers, or people without telephones.
Many surveys were age-restricted, or they
preferentially sampled certain target groups. As a
result, users are cautioned against using random
individualsin CHAD to represent the U.S. population
asawhole (Glenn et a., 2000).

16.3.2.5 Hubal et al., 2000 - Children’s Exposure
Assessment: A Review of Factors
Influencing Children’s Exposure and the
Date Available to Characterize and Assess
that Exposure
Hubal et a. (2000) reviewed available data
from CHAD, including activity pattern data, to
characterize and assess environmental exposures to
children. CHAD contains 3,009 person-days of

macroactivity data for 2,640 children less than 12
years of age (Hubal et al., 2000) (Table 16-34). The
number of hours these children spent in various
microenvironments are shown in Table 16-35 and the
timethey spent in variousactivitiesindoors at homeis
shown in Table 16-36.

Hubal et al. (2000) noted that CHAD
contains approximately “140 activity codes and 110
location codes, but the data generally are not available
for all activity locations for any singlerespondent. In
fact, not all of the codes were used for most of the
studies. Even though many codes are used in
macroactivity studies, many of theactivity codesdonot
adequately capture the richness of what children
actually do. They are much too broadly defined and
ignore many child-oriented behaviors. Thus, thereis
a need for more and better-focused research into
children’s activities.”

U.S. EPA updated the analysisperformed by
Hubal et al. (2000) using CHAD data downloaded in
2000, sorted according totheage groupsrecommended
in Guidance for Monitoring and Assessing Childhood
Exposuresto Environmental Contaminants(U.S. EPA,
2005). Theresultsareshownin Tables16-37 and 16-
38. In this analysis, individual study participants
within CHAD whose behavior patternswere measured
over multiple days were treated as multiple one-day
activity patterns. Thisisa potential source of error or
bias in the results because a single individual may
contribute multiple data sets to the aggregate
population being studied.

16.3.2.6 Wong et al., 2000 - Adult Proxy Responses

to a Survey of Children’s Dermal Soail

Contact Activities

Wong et al. (2000) conducted telephone
surveys to gather information on children’s activity
patterns as related to dermal contact with soil during
outdoor play on bare dirt or mixed grass and dirt
surfaces. This study, the second Soil Contact Survey
(SCS11), was a follow-up to the initial Soil Contact
Survey (SCS-1), conducted in 1996, that primarily
focused on assessing adult behavior related to dermal
contact with soil and dust (Garlock et al., 1999). As
part of SCS, information was gathered on the
behavior of children under the age of 18 years,
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however, thequestionswerelimited toclothing choices
and the length of time between soil contact and hand
washing. Questions were posed for SCS-1I to further
define children’s outdoor activities and hand washing
and bathing frequency. For both soil contact surveys
households were randomly phoned in order to obtain
nationally representative results. The adult
respondents were questioned as surrogates for one
randomly chosen child under the age of 18 residing
within the household.

Inthe SCS 11, of 680 total adult respondents
with a child in their household, 500 (73.5 percent)
reported that their child played outdoorson baredirt or
mixed grassand dirt surfaces (identified as“players’).
Those children that reportedly did not play outdoors
(“non-players’) weretypically very young (?1 year) or
relatively older (?14 years). Of the 500 children that
played outdoors, 497 played outdoorsin warm weather
months (April through October) and 390 werereported
to play outdoors during cold weather months
(November through March). These results are
presented in Table 16-39. Thefrequency (days/week),
duration (hours/day), and total hours per week spent
playing outdoors was determined for those children
identified as “players’ (Table 16-40). The responses
indicated that children spent a relatively high
percentage of time outdoors during the warmer
months, and a lesser amount of time outdoors in cold
weather. The median play frequency reported was 7
days/week in warm weather and 3 days/week in cold
weather. Median play duration was 3 hours/day in
warm weather and 1 hour/day during cold weather
months.

Adult respondents were then questioned as
to how many times per day their child washed hig’her
hands and how many times the child bathed or
showered per week, during both warm and cold
weather months. This information provided an
estimate of thetime between skin contact with soil and
removal of soil by washing (i.e., exposuretime). Hand
washing and bathing frequencies for child playersare
reported in Table 16-41. Based on these results, hand
washing occurred a median of 4 times per day during
both warm and cold weather months. The median
frequency for baths and showerswas estimated to be 7
times per week for both warm and cold weather.

Based on reported household incomes, the
respondents sampled in SCS-11 tended to have higher
incomesthan that of the general population. Thismay
be explained by the fact that phone surveys cannot
sample households without telephones. Additional
uncertainty or error in the study results may have
occurred asaresult of theuseof surrogaterespondents.
Adult respondents were questioned regarding child
activities that may have occurred in prior seasons,
introducing the chance of recall error. In some
instances, a respondent did not know the answer to a
question or refused to answer. Table 16-42 compares
mean play duration data from SCS-I to similar
activities identified in NHAPS (U.S. EPA, 1996).
Table 16-43 compares the number of times per day a
child washed his or her hands, based on data from
SCS-I1 and NHAPS. Asindicatedin Tables16-42 and
16-43, where comparison is possible, NHAPS and
SCSII results showed similarities in observed
behaviors.

16.3.2.7 Graham and McCurdy, 2004 - Developing

Meaningful Cohortsfor Human Exposure

Models

Graham and McCurdy (2004) used a
statistical model [general linear model and analysis of
variance(GLM/ANOVA)] to assessthesignificance of
various factors in explaining variation in time spent
outdoors, indoors and in motor vehicles. These
factors, which are commonly used in developing
cohorts for exposure modeling, included age, gender,
weather, ethnicity, day type, and precipitation.
Activity pattern data from CHAD, containing 30 or
more records per day, were used in the analysis
(Graham and McCurdy, 2004).

Data on time spent outdoors for people who
spent >0 time outdoors (i.e., doers) are presented in
Table16-44. Graham and McCurdy (2004) found that
all thefactors evaluated were significant (p<0.001) in
explaining differencesin timespent outdoors (Graham
and McCurdy, 2004). An evaluation of gender
differencesin time spent outdoors by age cohorts was
also conducted. Table 16-45 presents descriptive
dtatistics and the results of the two-sample
Kolmogorov-Smirnov (KS) test for thisevaluation. As
shown in Table 16-45, there were dsatistically
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significant gender differences in time spent outdoors
starting with the 6 to 10 year old age category. In
addition, Graham and McCurdy (2004) evaluated the
effect of physical activity and concluded that this was
the most important factor in explaining time spent
outdoors. For time spent indoors (Table 16-46), there
were statistically significant effects for al the factors
evaluated, with gender, weather, and day type being
themost important variables. Regardingtimespentin
motor vehicles (Table 16-47), precipitation was the
only factor found to have no significant effects
(Graham and McCurdy, 2004).

Based on the results of these analyss,
Graham and McCurdy (2004) noted that “besides age
and gender, other important attributes for defining
cohorts are the physical activity level of individuals,
weather factors such asdaily maximum temperaturein
combination with months of the year, and combined
weekday/weekend with employment status.” The
authors also noted that even though the factors
evaluated were found to be statistically significant in
explaining differencesin time spent outdoors, indoors,
and in motor vehicles, “parameters such as lifestyle
and life stagesthat are absent from CHAD might have
reduced the amount of unexplained variance.” The
authors recommended that, in defining cohorts for
exposure modeling, age and gender should be used as
““firgt-order’’ attributes, followed by physical activity
level, daily maximum temperature, and day type
(weekend/weekday or day-of-the-week/working status)
(Graham and McCurdy, 2004).

16.3.2.8 Vandewater et al., 2004 - Linking Obesity
and Activity Level with Children’s
Television and Video Game Use
Vandewater e a. (2004) evaluated
children’s media use and participation in active and
sedentary activities using 24-hour time-use diaries
collected in 1997, as part of the Child Devel opment
Supplement (CDS) to the Panel Study of Income
Dynamics (PSID). The PSID is a ongoing,
longitudinal study of U.S. individuals and their
families conducted by the Survey Research Center of
the University of Michigan. In 1997, PSID families
with children younger than 12 years of age completed
the CDS and reported all activities performed by the

children on one randomly selected weekday and one
randomly sel ected weekend day. Sinceminorities, low
income families, and less educated individuals were
oversampledin the PSID, sampleweightswereapplied
to the data (Vandewater et al., 2004). More
information on the CDS can be found on-line at
http://psidonline.isr.umich.edu/CDS/.

Using time diary data from 2,831 children
participating in the CDS, Vandewater et al., (2004)
estimated the time in minutes over the two-day study
period (i.e., sum of time spent on oneweekday and one
weekend day) that children spent watching television,
playing games on video games consoles or computers,
reading, and using computers for other purposes
besides playing games. In addition, the time spent
participating in highly active (i.e., playing sports),
moderately active (i.e., fishing, boating, camping,
taking musiclessons, and singing), and sedentary (i.e.,
using the phone, doing puzzles, playing board games,
and relaxing) activities was determined. Table 16-48
presents the means and standard deviations for the
time spent in the selected activities by age and gender.

A limitation of this study is that the survey
was not designed for exposure assessment purposes.
Therefore, the time use data set may be biased.
However, the survey provides a database of current
information on various human activities.  This
information can be used to assess various exposure
pathwaysand scenariosassoci ated with theseactivities.

16.3.2.9 Juster et al. (2004) - Changing Times of

American Youth: 1983-2003

Juster et al. (2004) eval uated changesintime
use patternsof children by comparing datacollectedin
a1981-1982 pilot study of children ages6to 17 todata
from the 2002-2003 Child Development Supplement
(CDS) tothe Panel Study of Income Dynamics(PSID).
The 1981-1982 pilot study isthe same study described
in Timmer et a. (1985). The 2002-2003 CDS
gathered 24-hour time diary data on 2,908 children
ages 6 to 17; as was done in the 1997 CDS,
information was collected on one randomly selected
weekday and one randomly selected weekend day
(Juster et al., 2004).

Tables 16-49 and 16-50 present the mean
timechildren spent (in minutes/day) performing major
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activitieson weekdaysand weekend days, respectively,
for the years 1981-82 and 2002-2003. Table 16-51
shows the weekly time spent in these activities for the
years 1981-82 and 2002-2003. Juster et al. (2004)
noted that the time spent in school and studying
increased while time spent in active sports and
outdoorsactivitiesdecreased during theperiod studi ed.
16.3.2.10 U.S. Department of Labor, 2007 -
American Time Use Survey, 2006
Results
The American Time Use Study (ATUS) has
been conducted annually since 2003 by the U.S.
Department of Labor’ sBureau of Labor Statistics(U.S.
DL, 2007). The purpose of the study isto collect “ data
on what activities people do during the day and how
much time they spend doing them.” In 2006, the
survey focused on “the time Americans worked, did
household activities, cared for household children,
participated in educational activities, and engaged in
leisure and sports activities.” Approximately 13,000
individuals, 15 years of age and older, were
interviewed during 2006. Participantswererandomly
selected and interviewed using the CATI method and
were asked to recall their activities on the day before
the interview. Data were collected for all days of the
week, including weekends (i.e.,, 10 percent of the
individuals were interviewed about their activities on
one of the five weekdays, and 25 percent of the
individuals were interviewed about their activities on
one of the two weekend days). Demographic
information, including age, gender, race/ethnicity,
marital status, and educationa level were also
collected, and sample weights were applied to records
to “reduce bias in the estimates due to differencesin
sampling and responseratesacrosssubpopul ationsand
days of the week.” Data were collected for 17 major
activities, that were subsequently composited into 12
categories for publication of the results. Estimates of
time usein these 12 major categories are presented in
Table 16-52. These data represent the average hours
per day spent by male, female, and al children ages 15
to 19 yearsin thevarious categories. Table 16-52 also
providesamoredetail ed breakdown of the Leisureand
Sports category for all children, ages 15 to 19 years
old.

16.3.2.11 Nader et al. 2008 - Moderate-to-
Vigorous Physical Activity from
Ages 9to 15 years
Nader et al. (2008) conducted alongitudinal
study of 1,032 children from ages 9 to 15 years. The
purpose of the study was to determine the amount of
time children 9 to 15 years of age engaged in
moderate-to-vigorousactivities(MVPA) and compare
results with the recommendations issued by the U.S.
Department of Health and Human Services and the
U.S. Department of Agriculture of a minimum of 60
minutes per day. Children’s activity levels were
recorded for four to seven days using an accelerometer.
The study participants included 517 boys and 515
girls. The study found that at age 9 children engaged
in 3 hours of MVPA per day. By age 15, the amount
of time engaged in MVPA was dropped to 49
minutes/day on weekdays and 35 minutes per day on
weekends. Boys spent 18 more minutes/day of MVPA
than girls on weekdays and 13 more minutes/day on
weekends. Estimates of the mean time spent in
moderate-to-vigorous activities by various age groups
are presented in Table 16-53. The study did not
provide information about the amount of time spent at
specific activities.
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Table 16-3. Mean Time (minutes/day) Children Under 12 Years of Age Spent in
Ten Major Activity Categories, for All Respondents and Doers
Mean Mean Median Maximum ] T
0
Activity Category Duration Do{:r @ Duration Duration Duration Hlijﬁze:\gmv:{/lmb?g
(All) (Doers)® (Doers®  (Doers)’ 9 &
Work-related® 10 25 39 30 405 Eating at Work/School/Daycare
Household® 53 86 61 40 602 Travel to Household
Childcaré <1 <1 83 30 290 Other Child Care
Goods/Services ® 21 26 81 60 450 Errands
Personal Needs and Car€/ 794 100 794 770 1,440 Night Sleep
Education? 110 35 316 335 790 School Classes
Organizational Activities' 4 4 111 105 435 Attend Mestings
Entertain/Social ' 15 17 87 60 490 Vidting with Others
Recreation 239 92 260 240 835 Games
Communication/Passive 192 93 205 180 898 TV Use
Leisure
Don't know/Not coded 2 4 41 15 600 -
All Activities 1,440 - - - - -
a Doersindicate the respondents who reported participating in each activity category.
b Includes: travel to and during work/school; children’s paid work; eating at work/school/daycare; and accompanying or watching
adult at work.
¢ Includes: food preparation; meal cleanup; cleaning; clothes care; car and home repair/painting; building afire; plant and pet care; and
traveling to household.
d Includes: baby and child care; hel ping/teaching children; talking and reading; playing while caring for children; medical care; travel
related to child care; and other care.
€ Includes: shopping; medical appointments; obtaining personal care services (e.g., haircuts), government and financial services, and
repairs; travel related to goods an services; and errands.
f Includes: bathing, showering, and going to bathroom; medical care; help and care; meals; night sleep and daytime naps, dressing and
grooming; and travel for personal care.
9 Includes: student and other classes; daycare; homework; library; and travel for education.
n Includes: attending meetings and associated travel.
i Includes: sports events; eating and amusements; movies and theater; visiting museums, zoos, art galleries, etc.; visiting others; parties
and other social events; and travel to social activities.
i Includes: active sports; leisure; hobbies; crafts; art; music/drama/dance; games; playing; and travel to leisure activities.
K Includes: radio and television use; reading; conversation; paperwork; other passive leisure; and travel to passive leisure activities.
Source: Wiley et al., 1991.
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Table 16-4. Mean Time (minutes/day) Children Under 12 Years of Age Spentin

Ten Major Activity Categories, by Age and Gender

Source: U.S. EPA analysis of source data used by Wiley et al., 1991.

- Boys
Activity
Category? Birth to 1to<3 3to<6 6to<l12 1to<2 2to<3 3to<6 6to<ll 11 Birth to 11
1Month  Months  Months Months Years Years Years Years Years Years
Work-related 0 0 0 1 8 9 10 12 13 11
Household 12 30 49 28 35 44 44 61 63 58
Childcare 0 0 0 0 0 0 0 0 3 2
Goods/Services 0 16 14 28 27 14 28 22 24 26
Personal Needs and Care 910 1,143 937 919 903 889 802 726 707 802
Education 180° 0 75 70 33 69 67 120 120 100
Organizationa Activities 0 0 0 0 7 0 5 11 16 6
Entertainment/Social 0 0 0 8 6 15 15 43 18
Recreation 0 0 26 104 314 304 294 265 227 228
Communication/Pessive 338 250 339 292 106 103 175 208 226 226
Leisure
Sample Sizes
(Unweighted) 3 7 15 31 54 62 151 239 62 624
= Girls
Activity
Category? Birth to 1to<3 3to<6 6to<12 1to<2 2to<3 3to<6 6to<1l 11 Birthto 11
1Month  Months  Months Months Years Years Years Years Years Years
Work-related 0 0 5 1 3 22 9 10 19 11
Household 28 29 23 25 45 65 49 67 78 58
Childcare 0 0 0 0 0 0 0 2 9 2
Goods/Services 0 18 14 24 24 34 31 26 15 26
Personal Needs and Care 1,123 1,115 971 922 894 858 820 747 703 802
Education 0 0 110 94 25 40 81 134 151 100
Organizationa Activities 0 0 0 0 0 2 3 8 13 6
Entertainment/Social 0 0 0 1 13 6 16 17 52 18
Recreation 0 0 10 147 256 305 270 224 175 228
Eo.mmun'ca“ on/Passive 290 278 308 226 179 107 161 203 225 189
elsure
Sample Sizes
(Unweighted) 4 10 11 23 43 50 151 225 59 576
a See Table 16-3 for a description of what isincluded in each activity category.
b The source data end at 11 years of age, so the 11 to <16 year category istruncated and the 16 to <21 year category isnot included.
¢ The data for this age group and category are two values of zero and one of 540.
Note: Column totals may not sum to 1,440 dueto rounding.
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Table 16-5. Mean Time (minutes/day) Children Under 12 Years of Age Spentin
Ten Major Activity Categories, Grouped by Seasons and Regions
Season Region of California
Activity Category® Winter Spring Summer Fall All Southern Bay  Restof All
(Jan-Mar) (Apr-Jdune) (July-Sept) (Oct-Dec) Seasons Coast Area State Regions

Work-related 10 10 6 13 10 10 10 8 10
Household 47 58 53 52 53 45 62 55 53
Childcare <1 1 <1 <1 <1 <1 <1 1 <1
Goods/Services 19 17 26 23 21 20 21 23 21
E:rseo”a' Needs and 799 774 815 789 794 799 785 794 794
Education 124 137 49 131 110 109 115 109 110
Organizational
Activities 8 5 5 3 4 2 6 6 4
Entertainment/Social 14 12 12 22 15 17 10 16 15
Recreation 221 243 282 211 239 230 241 249 239
Communication/ 203 180 189 195 192 206 190 175 192
Passive Leisure
Don't know/Not coded <1 2 3 <1 2 1 1 3 2
All Activitie? 1,442 1,439 1,441 1,441 1,441 1,440 1,442 1,439 1,441
Sample Sizes 318 204 407 271 1,200 224 263 713 1,200
(Unweighted)
a See Table 16-3 for a description of what isincluded in each activity category.
b The column totals may not be equal to 1,440 due to rounding.
Source: Wiley et al., 1991.
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Table 16-6. Time (minutes/day) Children Under 12 Y ears of Age Spent in
Six Major Location Categories, for All Respondents and Doers
Location Category D,:J/:'(:tﬁr:)n % Doars” Dt/ll':r:)n D,\/Lli(:iia:n ,\AD?I;SEE] ?—!?;ileestdkfalgog'l\'lrl :12
(Al (Doers)* (Doers)* (Doers)*
Home 1,078 99 1,086 1,110 1,440 Home - Bedroom
School/Childcare 109 33 330 325 1,260 School or Daycare Facility
Friend'sOther's House 80 32 251 144 1,440 Friend'sOther's House - Bedroom
;ogp% rfeg%e;gnts 24 35 69 50 475 Shopping Mall
In-trangit 69 83 83 60 1,111 Traveling in Car
Other Locations 79 57 139 105 1,440 Park, Playground
Don't Know/Not Coded <1 1 37 30 90 -
All Locations 1,440 - - - - -
a Doersindicate the respondents who reported participating in each activity category.
Source: Wiley et al., 1991.
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Table 16-7. Mean Time (minutes/day) Children Under 12 Years of Age Spent in
Six Location Categories, Grouped by Age and Gender
Boys
Location Calegory  girtnto 1t0<3 3to<6 6to<l2 1to<2 2to<3 3to<6 6to<ll 11veqe BiMthtoll

1Month Months Months Months Years Years Years Years Years
Home 938 1,295 1,164 1,189 1,177 1,161 1,102 1,016 1,010 1,079
School/Childcare 0 1 26 53 73 86 79 110 99 89
Friend' YOther's House 418 40 127 63 54 69 89 110 111 95
;ogp? %ﬁﬁ;ﬁms 0 14 21 36 29 22 24 23 20 24
In-transit 77 51 69 63 56 61 67 64 72 65
Other Locations 7 40 33 36 52 41 78 116 127 88
Don't Know/Not Coded 0 0 0 0 0 0 0 0 0 0
(SS;“VEI’;?Q?; tzef; 3 7 15 31 54 62 151 239 62 624

Girls
Location Category Birth to 1t0<3 3to<6 6t0<12 1to<2 2to<3 3to<6 6to<ll , ... . Birthtoll

1Month Months Months Months Years Years Years Years Years
Home 1,285 1,341 1,151 1,192 1162 1,065 1,118 1,012 862 1,058
School/Childcare 0 0 109 99 56 61 78 116 128 95
Friend' YOther's House 0 12 44 32 109 103 66 119 193 103
ggp“; %ﬁi’g‘ts 0 13 20 15 21 40 32 25 24 27
In-transit 73 56 42 58 55 86 78 70 95 74
Other Locations 83 19 73 43 38 86 67 97 137 84
Don't Know/Not Coded 0 0 0 0 0 0 1 0 0 0
(SS;“VE’;?QSA tze?) 4 10 1 23 43 50 151 225 59 576
a _The source data end at 11 years of age, so the 11 to <16 year category istruncated and the 16 to <21 year category is not
Note: ggllﬂrier?.totals may not sum to 1,440 due to rounding.
Source: U.S. EPA analysis of source data used by Wiley et al., 1991.
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Table 16-8. Mean Time (minutes/day) Children Under 12 Years of Age Spent in
Six Location Categories, Grouped by Season and Region

Season Region of California
Location Category Winter Spring Summer Fall All Southern Bay Rest of All
(Jan-Mar) (Apr-Jdune) (July-Sept) (Oct-Dec) Seasons Coast Area State Regions
Home 1,091 1,042 1,097 1,081 1,078 1,078 1,078 1,078 1,078
School/Childcare 119 141 52 124 109 113 103 108 109
FriendgOther's 69 75 108 69 80 73 86 86 80
House
Stores, Restaurants, 22 21 30 24 24 26 23 23 24
Shopping Places
In trangit 75 75 60 65 69 71 73 63 69
Other Locations 63 85 93 76 79 79 76 81 79
Don't Know/Not
Coded <1 <1 <1 <1 <1 <1 <1 <1 <1
All Locations® 1,439 1,439 1,440 1,439 1,439 1,439 1,440 1,440 1,439
Sample Sizes
(Unweighted N's) 318 204 407 271 1,200 224 263 713 1,200
a The column totals may not sum to 1,440 dueto rounding.
Source: Wiley et al., 1991.
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Table 16-9. Mean Time (minutes/day) Children Under 12 Years of Age Spent in
Proximity to Two Potential Sources of Exposure, Grouped by All Respondents, Age, and Gender
. Boys
Potential - -
Exposures Birth to 1to<3 3to<6  6to<l2 1to<2 2to<3 3to<6 6to<ll 11 Birthto 11
IMonth Months Months Months Years Years Years Years Years' Years
Gasoline Fumes 3 9 0 2 1 4 2 2 7 3
Gas Oven Fumes 0 0 2 2 1 3 0 1 0 1
Sample Sizes
(Unweighted N's) 3 7 15 31 54 62 151 239 62 624
) Girls
Potential - -
EXposures Birth to 1to<3 3to<6 6to<l2 1to<2 2to<3 3to<6 6to<ll 11 Birthto 11
1Month Months Months Months Years Years Years Years Years Years
Gasoline Fumes 0 3 0 3 1 2 1 2 1 2
Gas Oven Fumes 0 0 0 0 0 3 2 1 0 1
Sample Sizes
(Unweighted N's) 4 10 11 23 43 50 151 225 59 576
a The source data end at 11 years of age, so the 11 to <16 year category istruncated and the 16 to <21 year category is not included.
Source: U.S. EPA analysis of source data used by Wiley et al., 1991.
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Table 16-10. Mean Time (minutes/day) Children Under 12 Years of Age

Spent Indoors and Outdoors, Grouped by Age and Gender

Age Group Boys Girls
Indoors* Outdoors® N Indoors* Outdoors®

Birth to <1 Month 1,440 0 4 1,440 0
1to <3 Months 1,432 8 10 1,431 9
3to <6 Months 15 1,407 33 11 1,421 19

6 to <12 Months 31 1,322 118 23 1,280 160
lto<2Years 54 1,101 339 43 1,164 276
2to<3Years 62 1,121 319 50 1,102 338
3to<6 Years 151 1,117 323 151 1,140 300
6to<11 Years 239 1,145 295 225 1,183 255
11 Years 62 1,166 274 59 1,215 225
All Ages 624 1,181 258 576 1,181 258

a Time indoors was estimating by adding the average times spent performing indoor activities (household work, child care, personal

needs and care, education, and communication/passive leisure) and half the time spent in each activity which could have occurred

either indoors or outdoors (i.e., work-related, goods/services, organizational activities, entertainment/social, don’t know/not coded).
b Time outdoors was estimated by adding the average time spent in recreation activities and half the time spent in each activity which

could have occurred either indoors or outdoors (i.e., work-related, goods/services, organizational activities, entertainment/social,

don’t know/not coded).

¢ The source data end at 11 years of age, so the 11 to <16 year category istruncated and the 16 to <21 year category is not included.
N = Samplesize
Note: Indoor and outdoor minutes/day may not sum to 1,440 minutes/day due to rounding.

Source: U.S. EPA analysis of source data used by Wiley et al., 1991.
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Table 16-11. Time Spent (minutes/day) in Various Rooms at Home and in All Rooms Combined
Whole Population and Doers Only
Percentiles
Age (years) N  Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Kitchen - Whole Population

Birthto<1 63 36 0 0 0 0 0 0 10 70 109 125 134 158 195
1lto<2 118 56 0 0 0 0 0 0 40 90 132 195 232 242 392
2t0<3 118 48 0 0 0 0 0 0 30 75 120 146 173 188 215
3t0<6 357 47 0 0 0 0 0 0 30 75 105 150 180 222 362
6to<1l 497 42 0 0 0 0 0 0 30 60 105 135 150 196 690
11to<16 466 37 0 0 0 0 0 0 24 55 90 130 180 249 450
16to<21 481 34 0 0 0 0 0 0 15 50 90 130 170 195 545

Kitchen - DOERS ONLY

Birth to<1 33 69 10 10 10 13 15 30 70 90 124 133 157 176 195
lto<4 76 87 10 10 13 19 30 45 70 110 173 214 240 281 392
2to<3 80 70 10 10 11 15 15 30 60 105 136 155 184 195 215
3to<6 252 67 2 5 10 15 15 30 60 90 133 165 210 232 362
6to<1l 342 61 1 2 5 10 15 30 50 79 120 145 172 229 690
11to<16 323 54 1 2 4 5 10 20 40 65 114 150 218 281 450
16to<21 305 54 1 2 3 5 10 20 35 65 120 159 194 209 545

Living Room/Family Room/Den - Whole Population

Birth to <1 63 279 O 0 0 0 0 90 210 420 666 724 788 938 1,180
1to<2 118 172 0 0 0 0 0 25 120 279 410 533 616 652 810
2to<3 118 173 O 0 0 0 0 56 138 239 346 499 599 680 1,125
3to<6 357 164 O 0 0 0 0 45 122 240 376 476 680 742 900
6to<1l 497 137 0 0 0 0 0 30 95 210 322 420 547 612 695
11to<16 466 170 O 0 0 0 0 36 120 240 395 570 687 774 1,305
16to<21 481 157 O 0 0 0 0 0 120 240 370 501 690 819 1,080

Living Room/Family Room/Den - DOERS ONLY

Birthto<1 54 326 25 28 31 57 90 136 268 450 686 744 789 973 1,180
1to<2 93 219 10 15 19 25 60 90 180 310 444 540 642 667 810
2t0<3 105 195 1 5 10 22 34 90 150 255 377 527 603 691 1,125
3to<6 290 202 5 8 19 30 50 90 153 270 415 498 705 778 900
6to<1l 403 169 5 10 10 20 30 60 130 240 349 449 579 655 695
11to<16 380 209 2 10 16 30 45 85 165 275 436 594 705 776 1,305
16to<21 352 214 5 10 15 24 40 85 165 285 440 547 720 909 1,080
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Table 16-11. Time Spent (minutes/day) in Various Rooms at Home and in All Rooms Combined
Whole Population and Doers Only (continued)
Percentiles
Age (years) N  Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Dining Room - Whole Population

Birth to<1 63 9 0 0 0 0 0 0 0 0 30 70 86 96 105
1to<2 118 19 0 0 0 0 0 0 0 17 60 90 176 260 315
2t0<3 118 19 0 0 0 0 0 0 0 30 80 105 118 146 150
3to<6 37 17 0 0 0 0 0 0 0 10 60 96 133 150 300
6to<1l 497 13 0 0 0 0 0 0 0 5 57 70 120 135 225
11to<16 466 11 0 0 0 0 0 0 0 0 33 65 119 164 390
16to<21 481 7 0 0 0 0 0 0 0 0 30 45 90 112 330

Dining Room - DOERS ONLY

Birth to<1 9 60 15 - - - - - - - - - - - 105
1to<2 32 72 10 12 13 16 30 34 53 66 110 237 287 301 315
2to<3 34 65 15 15 15 18 29 30 60 90 105 134 150 150 150
3to<6 93 65 10 10 10 15 16 30 55 85 120 150 209 286 300
6to<11 126 53 5 5 5 6 15 30 45 60 98 135 150 196 225
11to<16 90 59 5 5 5 10 15 30 38 69 122 166 202 283 390
16to<21 67 50 5 5 7 15 15 20 35 60 90 124 135 201 330

Bathroom - Whole Population

Birth to <1 63 16 0 0 0 0 0 0 0 30 40 59 81 87 90
1to<2 118 26 0 0 0 0 0 0 15 30 45 60 80 239 600
2to<3 118 29 0 0 0 0 0 1 20 30 60 62 138 290 345
3to<6 357 22 0 0 0 0 0 0 15 30 49 65 90 120 270
6to<1l 497 22 0 0 0 0 0 0 15 30 45 60 81 118 535
11to<16 466 20 0 0 0 0 0 0 15 30 45 60 86 97 220
16to <21 481 26 0 0 0 0 0 10 20 32 59 65 105 123 547

Bathroom - DOERS ONLY

Birthto<1 31 32 5 7 8 10 15 18 30 40 60 78 87 89 90
1to<2 77 39 6 6 8 10 15 15 30 30 57 60 176 349 600
2t0<3 88 38 2 3 5 12 15 15 30 45 60 70 208 319 345
3t0<6 240 33 1 1 2 5 11 15 30 38 60 75 112 123 270
6to<1l 3%6 31 1 2 3 5 9 15 25 35 50 60 90 180 535
11to<16 33% 29 1 2 2 5 6 12 20 35 50 64 90 100 220
16to<21 392 3 1 2 5 5 10 15 25 40 60 72 11 135 547
Page Child-Specific Exposure Factors Handbook

16-26 September 2008




Child-Specific Exposure Factors Handbook

Chapter 16 - Activity Factors

Table 16-11. Time Spent (minutes/day) in Various Rooms at Home and in All Rooms Combined
Whole Population and Doers Only (continued)
Percentiles
Age (years) N  Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Bedroom - Whole Population

Birthto<1 63 749 O 0 104 468 566 653 750 863 972 1,092 1,119 1,179 1,275
1to<2 118 771 0 56 340 443 559 645 808 884 975 1,029 1,190 1,325 1,440
2t0<3 118 701 O 5 91 419 517 618 718 835 894 931 979 990 1,040
3to<6 357 69% 0 92 210 432 540 630 695 790 875 945 1,033 1,135 1,440
6to<1l 497 653 O 0 0 304 480 585 660 735 840 906 1,005 1,096 1,440
11to<16 466 626 O 0 20 134 403 543 645 745 860 950 1,027 1,118 1,277
16to <21 481 588 0 0 0 60 335 475 595 720 855 960 1,082 1,146 1,375

Bedroom - DOERS ONLY

Birth to<1 61 774 435 453 470 495 590 660 750 865 975 1,095 1,119 1,182 1,275
1to<2 116 785 330 362 384 450 570 656 810 885 975 1,030 1,191 1,328 1,440
2t0<3 116 713 30 215 266 484 520 620 720 836 896 931 981 990 1,040
3to<6 353 704 165 210 268 464 540 630 695 790 875 945 1,034 1,137 1,440
6to<11 486 667 120 183 261 439 513 599 660 735 843 912 1,005 1,100 1,440
11to<16 457 638 15 55 115 179 430 550 646 750 860 951 1,029 1,122 1,277
16to <21 463 611 15 34 100 273 395 480 600 725 859 974 1,090 1,147 1,375

Garage - Whole Population

Birth to<1 63 1 0 0 0 0 0 0 0 0 0 0 0 34 89
1lto<2 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2t0<3 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3to<6 357 1 0 0 0 0 0 0 0 0 0 0 0 7 165
6to<11 497 0 0 0 0 0 0 0 0 0 0 0 0 0 120
11to<16 466 2 0 0 0 0 0 0 0 0 0 0 19 51 240
16to<21 481 0 0 0 0 0 0 0 0 0 0 0 0 0 60

Garage- DOERSONLY

Birth to<1 1 - 89 - - - - - - - - - - - 89
1to<2 0 - - - - - - - - - - - - - -
2t0<3 0 - - - - - - - - - - - - - -
3to<6 4 - 15 - - - - - - - - - - - 165
6to<11 3 - 30 - - - - - - - - - - - 120
11to<16 12 79 10 11 11 13 16 20 40 139 183 210 228 234 240
16 to <21 4 - 10 - - - - - - - - - - - 60
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Table 16-11. Time Spent (minutes/day) in Various Rooms at Home and in All Rooms Combined
Whole Population and Doers Only (continued)

Percentiles
Age (years) N  Mean Min Max
1 2 5 10 25 50 75 90 95 98 99

All Rooms Combined - Whole Population

11to<16 466 876
16to <21 481 819

0 117 370 575 751 871 1,043 1215 1314 1,440 1,440 1,440
0 165 375 510 645 810 995 1,170 1,287 1,419 1,440 1,440

Birthto<1 63 1091 O 391 631 742 786 943 1,105 1,258 1,440 1,440 1,440 1,440 1,440
1lto<2 118 1,047 O 63 377 651 705 915 1,050 1,239 1,440 1,440 1440 1,440 1,440
2to<3 118 971 O 66 342 640 727 852 995 1,120 1,232 1,295 1,354 1,369 1,440
3to<6 357 951 O 284 402 621 716 810 930 1,110 1,245 1354 1,440 1,440 1,440
6to<11 497 873 O 0 0 420 631 758 880 1,005 1175 1,275 1,374 1,440 1,440
0
0

All Rooms Combined- DOERS ONLY

Birthto<1 62 1,108 630 633 658 751 821 956 1,108 1,259 1,440 1,440 1,440 1,440 1,440

lto<2 116 1,065 370 399 495 674 715 923 1,050 1,243 1,440 1,440 1,440 1,440 1,440
2to<3 117 979 30 288 551 650 746 857 1,005 1,120 1,232 1,296 1,355 1,369 1,440
3to<6 355 957 150 352 451 634 720 810 930 1,110 1,245 1,355 1,440 1,440 1,440
6to<11 486 893 190 335 389 541 655 765 885 1,000 1,177 1275 1,385 1,440 1,440

11to<16 459 889 40 141 300 441 590 758 875 1,046 1,218 1,315 1,440 1,440 1,440
16to<21 473 833 85 206 321 433 525 660 815 1,000 1,170 1,288 1,420 1,440 1,440

N = Samplesize.
Min = Minimum.
Max = Maximum.

- = Percentileswere not calculated for sample sizesless than 10.

Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).
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Table 16-12. Time Spent (minutes/day) at Selected Indoor Locations
Whole Population and Doers Only
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Restaurants - Whole Population
Birthto<1 63 13 0 0 0 0 0 0 0 0 45 69 105 194 330
1to<2 118 7 0 0 0 0 0 0 0 0 30 62 88 102 120
2t0<3 118 9 0 0 0 0 0 0 0 0 45 62 92 111 120
3to<6 357 7 0 0 0 0 0 0 0 0 21 52 90 120 130
6to<1l 497 6 0 0 0 0 0 0 0 0 15 45 85 110 180
11to<16 466 10 0 0 0 0 0 0 0 0 35 60 90 137 315
16to<21 481 35 0 0 0 0 0 0 0 20 105 240 380 466 645
Restaurants - DOERS ONLY
Birthto<1 10 85 10 - - - - - - - - - - - 330
1lto<2 15 58 5 6 8 12 21 33 55 83 99 110 116 118 120
2t0<3 17 63 20 21 22 24 28 45 60 80 102 116 118 119 120
3to<6 43 57 4 7 9 10 16 30 45 90 120 120 122 126 130
6to<11 57 54 5 5 6 10 15 30 45 60 107 124 140 158 180
11to<16 78 59 2 3 7 10 18 30 45 65 102 141 223 283 315
16to<21 135 126 1 4 5 10 17 30 60 170 334 437 537 546 645
School - Whole Population
Birthto<1 63 4 0 0 0 0 0 0 0 0 0 0 46 100 165
1to<2 118 13 0 0 0 0 0 0 0 0 0 22 156 453 665
2t0<3 118 23 0 0 0 0 0 0 0 0 0 193 414 503 545
3to<6 357 75 0 0 0 0 0 0 0 0 416 540 569 589 630
6to<1l 497 187 0 0 0 0 0 0 0 397 444 480 552 601 665
11to<16 466 201 0 0 0 0 0 0 0 420 459 495 578 630 855
16to <21 481 131 0 0 0 0 0 0 0 308 430 495 566 629 855
School - DOERSONLY

Birthto<1 2 - 60 - - - - - - - - - - - 165
1to<2 8 - 5 - - - - - - - - - - - 665
2to<3 11 251 10 10 10 10 10 83 269 388 510 528 538 542 545
3to<6 71 379 5 23 34 110 160 228 418 540 570 590 615 627 630
6to<1l 235 396 5 64 129 195 305 370 400 435 480 540 612 643 665
11to<16 229 409 15 38 96 132 290 395 420 450 495 559 631 696 855
16to<21 171 367 15 22 31 90 185 270 388 440 525 576 726 801 855
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Table 16-12. Time Spent (minutes/day) at Selected Indoor Locations
Whole Population and Doers Only (continued)
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Grocery/Convenience Stores, Other Stores, and Malls - Whole Population
Birthto<1 63 39 0 0 0 0 0 0 0 30 98 178 224 241 250
1to<2 118 16 0 0 0 0 0 0 0 0 62 87 146 202 255
2to<3 118 18 0 0 0 0 0 0 0 0 60 86 133 250 360
3to<6 357 17 0 0 0 0 0 0 0 0 62 111 189 223 420
6to<11 497 14 0 0 0 0 0 0 0 0 49 101 167 225 320
11to<16 466 18 0 0 0 0 0 0 0 0 54 122 204 300 413
16to<21 481 36 0 0 0 0 0 0 0 15 120 230 402 484 960
Grocery/Convenience Stores, Other Stores, and Malls- DOERS ONLY

Birthto<1 21 88 5 5 5 5 24 30 55 130 190 235 244 247 250
1to<2 23 81 5 7 9 17 30 55 65 93 152 205 235 245 255
2to<3 27 80 10 1 13 20 33 45 60 82 120 234 313 337 360
3to<6 64 96 5 5 5 16 23 50 73 116 204 236 339 382 420
6to<1l 91 76 3 3 5 5 14 20 60 110 170 230 255 262 320
11to<16 104 82 1 2 5 10 10 20 45 120 199 300 359 383 413
16to<21 146 120 2 4 5 5 10 22 60 149 330 456 517 562 960
N =Samplesize
Min = Minimum.
Max = Maximum.
- = Percentiles were not calculated for sample sizeslessthan 10.
Source: U.S. EPA re-analysis of source datafrom U.S. EPA, 1996 (NHAPS).

Page Child-Specific Exposure Factors Handbook
16-30 September 2008




Child-Specific Exposure Factors Handbook

Chapter 16 - Activity Factors

Table 16-13. Time Spent (minutes/day) in Selected Outdoor Locations
Whole Population and Doers Only
. Percentiles
Age(yearsy N  Mean Min Max
2 5 10 25 50 75 90 95 98 99
School Grounds/Playground - Whole Population
Birthto<l 63 2 0 0 0 0 0 0 0 0 0 0 0 53 140
1to<2 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2t0<3 118 4 0 0 0 0 0 0 0 0 0 0 50 131 175
3to<6 357 5 0 0 0 0 0 0 0 0 0 0 64 127 625
6to<1l 497 8 0 0 0 0 0 0 0 0 10 60 121 170 315
11to<16 466 10 0 0 0 0 0 0 0 0 20 80 120 160 570
16to <21 481 8 0 0 0 0 0 0 0 0 0 50 135 180 510
School Grounds/Playground - DOERS ONLY
Birthto<1 1 - 140 - - - - - - - - - - - 140
1to<2 0 - - - - - - - - - - - - - -
2t0<3 5 - 10 - - - - - - - - - - - 175
3to<6 12 138 20 22 24 31 42 59 118 138 150 364 521 573 625
6to<11 52 80 10 10 10 10 15 30 59 106 169 217 280 298 315
11to<16 62 72 3 4 5 5 5 21 53 95 149 178 217 360 570
16to<21 34 116 10 10 10 13 18 46 95 161 201 305 418 464 510
Parks or Golf Courses- Whole Population
Birthto<l 63 3 0 0 0 0 0 0 0 0 0 0 45 63 85
1to<2 118 3 0 0 0 0 0 0 0 0 0 0 0 25 360
2to<3 118 12 0 0 0 0 0 0 0 0 0 24 126 246 755
3to<6 357 10 0 0 0 0 0 0 0 0 0 71 163 220 585
6to<1l 497 16 0 0 0 0 0 0 0 0 0 72 328 483 665
11to<16 466 19 0 0 0 0 0 0 0 0 0 114 265 452 1,065
16to<21 481 22 0 0 0 0 0 0 0 0 0 150 381 546 870
Parks or Golf Courses- DOERS ONLY
Birthto<1 3 - 30 - - - - - - - - - - - 85
1lto<2 2 - 30 - - - - - - - - - - - 360
2t0<3 7 - 21 - - - - - - - - - - - 755
3to<6 26 144 25 26 28 31 44 63 113 165 273 388 505 545 585
6to<1l 34 236 25 30 35 43 52 73 123 394 568 644 662 663 665
11to<16 38 237 15 15 15 15 27 86 164 266 470 851 954 1,010 1,065
16to<21 47 225 1 7 14 15 24 60 160 308 557 633 677 773 870
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Table 16-13. Time Spent (minutes/day) in Selected Outdoor Locations
Whole Population and Doers Only (continued)

. Percentiles
Age(yearsy N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Pool, River, or Lake - Whole Population
Birthto<l 63 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1lto<2 118 1 0 0 0 0 0 0 0 0 0 0 0 0 118
2to<3 118 12 0 0 0 0 0 0 0 0 0 14 228 352 435
3to<6 357 5 0 0 0 0 0 0 0 0 0 0 85 163 630
6to<1l 497 9 0 0 0 0 0 0 0 0 0 0 220 295 375
11to<16 466 4 0 0 0 0 0 0 0 0 0 0 60 160 235
16to <21 481 8 0 0 0 0 0 0 0 0 0 0 145 240 570
Pool, River, or Lake- DOERS ONLY
Birth to<1 0 - - - - - - - - - - - - -
1to<2 1 - 118 - - - - - - - - - - - 118
2to<3 6 - 95 - - - - - - - - - - - 435
3to<6 9 45 - - - 630

6to<11 24 178 25 26 27 32 46 75 155 294 319 359 370 373 375
11to<16 16 121 58 58 59 59 60 60 85 206 225 228 232 234 235
16to<21 22 179 20 22 24 31 40 55 125 238 415 548 564 567 570

N = Samplesize.
Min = Minimum.
Max = Maximum.

- = Percentiles were not calculated for sample sizeslessthan 10.

Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).
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Table 16-14. Mean Time Spent (minutes/day) Inside and Outside, by Age Category

Age (years) N Average Indoor Minutes*  Average Outdoor Minutes® Average Unclassified
Minutes®
Birth to <1 25 1,353 44 43
lto<?2 90 1,353 36 51
2t0<3 131 1,316 76 48
3to<6 360 1,278 107 54
6to<1l 511 1,244 132 64
11to<16 449 1,260 100 80
16to<21 493 1,248 102 920

a

b

c

N

Source:

Time indoors was estimating by adding the average times spent indoors at the respondents’ home (kitchen, living room, bathroom, etc.),
at other houses, and inside other locations such as school, restaurants, etc.

Time outdoors was estimated by adding the average time spent outdoors at the respondents’ pool and yard, others' pool and yard, and
outside other locations such as sidewalk, street, neighborhood, parking lot, service station/gas station, school grounds, park/golf course,
pooal, river, lake, farm, etc.

Includes time spent in vehicles or in activities that could not be assigned an indoor or outdoor location.

= Samplesize

U.S. EPA re-analysis of source datafrom U.S. EPA, 1996 (NHAPS).
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Table 16-15. Time Spent (minutes/day) in Selected Vehiclesand All Vehicles Combined
Whole Population and Doers Only
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Car - Whole Population

Birthto<1 63 36 0 0 0 0 0 0 10 49 107 171 208 220 235
1to<2 118 41 0 0 0 0 0 0 20 60 98 151 246 336 390
2t0<3 118 33 0 0 0 0 0 0 20 50 90 126 163 187 215
3t0<6 357 43 0 0 0 0 0 0 20 60 117 155 221 272 620
6to<1l 497 37 0 0 0 0 0 0 15 55 102 146 185 212 630
11to<16 466 39 0 0 0 0 0 0 15 55 99 150 254 302 900
16to<21 481 61 0 0 0 0 0 8 40 90 155 195 249 321 380

Car - DOERSONLY

Birth to<1 35 65 2 5 7 10 14 20 40 73 159 203 218 227 235
1to<2 68 72 5 8 10 10 15 30 58 85 147 186 323 363 390
2t0<3 73 54 4 4 4 8 10 24 42 65 118 141 181 197 215
3to<6 227 67 4 4 5 7 10 25 45 88 150 180 267 327 620
6to<1l 317 58 1 2 2 5 10 20 40 82 127 163 202 300 630
11to<16 286 64 1 3 5 5 10 20 40 75 122 193 279 338 900
16to<21 364 81 2 9 10 10 17 30 60 105 180 210 275 334 380

Truck (Pickup or Van) - Whole Population

Birth to <1 63 2 0 0 0 0 0 0 0 0 0 0 0 42 110
1to<2 118 2 0 0 0 0 0 0 0 0 0 0 52 81 90
2to<3 118 14 0 0 0 0 0 0 0 0 14 31 124 201 955
3to<6 357 5 0 0 0 0 0 0 0 0 0 30 60 114 245
6to<1l 497 7 0 0 0 0 0 0 0 0 15 45 95 110 240
11to<16 466 9 0 0 0 0 0 0 0 0 15 59 153 181 352
16to<21 481 11 0 0 0 0 0 0 0 0 25 90 150 190 445

Truck (Pickup or Van) - DOERS ONLY

Birthto<1 1 - 110 - - - - - - - - - - - 110
1to<2 5 - 20 - - - - - - - - - - - 90
2t0<3 15 109 10 10 10 10 11 15 30 53 188 434 746 851 955
3to<6 34 53 1 2 4 8 10 16 30 59 117 207 222 233 245
6to<1l 69 48 1 4 6 10 10 15 30 65 110 124 151 186 240
11to<16 62 67 5 5 5 5 7 15 35 89 180 185 258 299 352
16to<21 70 78 5 5 5 10 11 22 54 115 170 213 238 304 445
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Table 16-15. Time Spent (minutes/day) in Selected Vehiclesand All Vehicles Combined
Whole Population and Doers Only (continued)
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Bus - Whole Population
Birthto<1 63 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1to<2 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2t0<3 118 1 0 0 0 0 0 0 0 0 0 0 0 25 120
3to<6 357 2 0 0 0 0 0 0 0 0 0 0 30 47 80
6to<1l 497 11 0 0 0 0 0 0 0 0 50 70 90 110 140
11to<16 466 16 0 0 0 0 0 0 0 15 60 89 119 148 370
16to<21 481 6 0 0 0 0 0 0 0 0 0 45 108 135 225
Bus- DOERSONLY
Birth to<1 0 - - - - - - - - - - - - - -
1lto<2 0 - - - - - - - - - - - - - -
2to<3 2 - 30 - - - - - - - - - - - 120
3to<6 14 40 15 16 16 18 21 30 33 49 67 74 77 79 80
6to<1l 115 49 5 5 6 14 17 25 43 67 90 107 120 122 140
11to<16 130 58 7 10 10 10 15 30 54 71 101 131 159 175 370
16to<21 41 75 10 12 14 20 25 30 60 100 135 175 193 209 225
All Vehicles - Whole Population
Birthto<1 63 39 0 0 0 0 0 0 20 60 113 171 208 220 235
1lto<2 118 44 0 0 0 0 0 0 28 60 98 151 246 336 390
2t0<3 118 50 0 0 0 0 0 0 30 60 120 151 203 214 955
3to<6 357 50 0 0 0 0 0 0 30 65 122 167 238 272 620
6to<11 497 57 0 0 0 0 0 15 40 85 124 155 212 289 630
11to<16 466 67 0 0 0 0 0 15 45 85 155 206 291 383 900
16to <21 481 84 0 0 0 0 0 25 62 120 180 239 328 382 675
All Vehicles- DOERSONLY

Birth to<1 37 66 2 5 8 10 16 20 46 75 151 202 217 226 235
1to<2 72 72 5 9 10 10 20 30 60 85 143 178 316 362 390
2t0<3 86 69 4 4 5 10 10 26 45 83 128 166 212 326 955
3to<6 261 68 1 4 6 10 13 30 46 85 150 190 261 309 620
6to<ll 417 68 1 2 4 10 14 25 55 90 130 161 240 306 630
11to<16 383 82 1 5 5 10 16 30 60 99 177 235 314 392 900
16to<21 428 94 5 8 10 15 20 40 75 120 190 240 345 386 675
N = Samplesize.
Min = Minimum.
Max = Maximum.
- = Percentiles were not cal culated for sample sizes lessthan 10.
Source: U.S. EPA re-analysis of source datafrom U.S. EPA, 1996 (NHAPS).
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Table 16-16. Time Spent (minutes/day) in Selected Activities

Whole Population and Doers Only
. Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Sleeping/Napping - Whole Population
Birthto<1 63 782 485 519 546 579 613 668 762 873 1,011 1,080 1,121 1,144 1,175
1to<2 118 779 360 483 510 579 627 700 780 855 925 962 987 1098 1,320
2to<3 118 716 270 365 470 523 594 635 708 805 870 917 937 944 990
3to<6 357 681 0 480 510 539 573 630 675 735 795 840 893 916 1,110
6to<1l 497 613 120 295 390 458 510 570 625 660 720 750 831 868 945
11to<16 466 569 0 320 376 415 450 510 558 630 705 762 809 907 1,015
16to<21 481 537 0 239 295 360 390 450 525 615 690 750 840 906 1,317
Sleeping/Napping - DOERS ONLY

Birth to<1 63 782 485 519 546 579 613 668 762 873 1,011 1,080 1,121 1,144 1,175
1to<2 118 779 360 483 510 579 627 700 780 855 925 962 987 1,098 1,320
2to<3 118 716 270 365 470 523 594 635 708 805 870 917 937 944 990
3to<6 356 683 420 491 510 540 578 630 675 738 795 840 893 916 1,110
6to<11 497 613 120 295 390 458 510 570 625 660 720 750 831 868 945
11to<16 465 571 150 341 379 415 450 510 560 630 705 762 809 907 1,015
16to<21 480 538 85 252 299 360 390 450 525 615 690 751 840 906 1,317

Eating - Whole Population

Birthto<1 63 117 0 6 12 36 45 73 110 145 194 224 334 345 345
1to<2 118 98 0 10 10 29 40 60 90 120 167 206 233 244 270
2to<3 118 92 15 15 15 20 30 60 89 120 157 176 198 208 270
3to<6 357 78 0 0 0 15 28 45 75 105 135 150 180 217 265
6to<11 497 65 0 0 0 10 20 35 60 88 115 139 155 176 255
11to<16 466 52 0 0 0 0 10 30 45 74 100 120 146 162 205
16to<21 481 52 0 0 0 0 0 20 40 65 105 135 192 210 630

Birthto<1 62 118 10 16 23 40 46 77 110 148 195 224 335 345 345

1to<2 117 99 10 10 12 30 40 60 90 120 167 206 234 244 270
2t0<3 118 92 15 15 15 20 30 60 89 120 157 176 198 208 270
3to<6 349 80 2 10 15 20 30 45 75 105 135 150 180 218 265
6to<11 480 67 5 10 10 15 20 40 60 90 115 140 157 179 255
11to<16 432 56 2 5 7 10 20 30 50 75 100 125 148 163 205
16to <21 426 59 2 5 9 10 15 30 45 75 105 144 197 210 630
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Table 16-16. Time Spent (minutes/day) in Selected Activities
Whole Population and Doers Only (continued)
. Percentiles
Age (years) N Mean Min Max
2 5 10 25 50 75 90 95 98 99
Attending School Full-Time - Whole Population
Birthto<1 63 11 0 0 0 0 0 0 0 0 0 0 83 265 550
1to<2 118 28 0 0 0 0 0 0 0 0 0 204 546 594 665
2t0<3 118 65 0 0 0 0 0 0 0 0 334 502 564 618 710
3to<6 357 73 0 0 0 0 0 0 0 0 392 510 558 581 630
6to<1l 497 183 0 0 0 0 0 0 0 390 435 460 525 570 645
11to<16 466 187 0 0 0 0 0 0 0 409 445 464 487 500 595
16to<21 481 117 0 0 0 0 0 0 0 270 408 445 489 551 825
Attending School Full-Time- DOERS ONLY
Birth to<1 3 - 60 - - - - - - - - - - - 550
lto<2 9 - 20 - - - - - - - - - - - 665
2to<3 20 385 20 37 53 103 119 226 458 520 576 632 679 694 710
3to<6 71 366 30 37 66 128 165 203 395 510 558 583 615 627 630
6to<11 234 389 60 125 164 211 311 370 390 425 460 497 570 600 645
11to<16 217 401 10 86 108 270 343 385 415 440 467 485 505 548 595
16to <21 162 347 20 46 78 126 195 270 370 420 459 519 567 609 825
Outdoor Recreation -Whole Population
Birthto<1 63 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1to<2 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2t0<3 118 4 0 0 0 0 0 0 0 0 0 0 15 28 370
3to<6 357 6 0 0 0 0 0 0 0 0 0 0 60 172 630
6to<1l 497 7 0 0 0 0 0 0 0 0 0 0 142 226 574
11to<16 466 6 0 0 0 0 0 0 0 0 0 0 142 191 465
16to <21 481 6 0 0 0 0 0 0 0 0 0 0 103 189 570
Outdoor Recreation - DOERS ONLY
Birth to<1 0 - - - - - - - - - - - - - -
1to<2 0 - - - - - - - - - - - - - -
2to<3 4 - 15 - - - - - - - - - - - 370
3to<6 11 207 30 30 30 30 30 60 150 240 585 608 621 626 630
6to<1l 17 204 60 60 60 60 66 120 165 245 351 403 506 540 574
11to<16 22 138 5 5 5 5 11 60 126 180 234 411 446 456 465
16to <21 13 228 30 35 41 57 77 130 180 300 420 480 534 552 570
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Table 16-16. Time Spent (minutes/day) in Selected Activities
Whole Population and Doers Only (continued)
Percentiles

Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99

Active Sports - Whole Population

Birthto<1 63 15 0 0 0 0 0 0 0 0 60 90 131 143 155
1to<2 118 20 0 0 0 0 0 0 0 0 68 131 180 201 270
2to<3 118 27 0 0 0 0 0 0 0 0 110 180 257 319 390
3to<6 357 40 0 0 0 0 0 0 0 30 135 242 330 408 630
6to<11 497 51 0 0 0 0 0 0 0 60 172 272 371 435 975
11to<16 466 53 0 0 0 0 0 0 0 74 168 245 309 425 1,065
16to<21 481 35 0 0 0 0 0 0 0 0 145 180 285 386 565

Active Sports- DOERS ONLY

Birthto<1 13 75 25 26 26 28 31 40 60 90 132 143 150 153 155

1to<2 24 96 10 15 19 30 33 60 73 131 180 201 240 255 270
2to<3 26 124 15 18 20 26 30 41 98 179 253 314 360 375 390
3to<6 97 149 15 20 29 30 30 60 120 180 315 354 559 625 630
6to<11 175 146 2 12 15 20 30 60 110 193 312 393 450 522 975
11to<16 179 137 5 5 15 15 30 60 115 180 261 314 442 533 1,065
16to<21 117 143 5 15 15 20 30 60 120 180 272 371 501 519 565

Exercise - Whole Population

Birth to<1 63 13 0 0 0 0 0 0 0 0 0 0 122 354 670
1to<2 118 2 0 0 0 0 0 0 0 0 0 0 25 30 150
2to<3 118 1 0 0 0 0 0 0 0 0 0 0 0 0 60
3to<6 357 3 0 0 0 0 0 0 0 0 0 0 0 54 525
6to<i1l 497 5 0 0 0 0 0 0 0 0 0 0 100 137 450
11to<16 466 5 0 0 0 0 0 0 0 0 0 30 70 114 245
16to <21 481 8 0 0 0 0 0 0 0 0 0 60 151 176 300
Exercise- DOERSONLY

Birth to <1 2 - - - - - - - - - - - - - -
1to<2 4 - - - - - - - - - - - - - -
2to<3 1 - - - - - - - - - - - - - -
3to<6 7 - - - - - - - - - - - - - -
6to<11 20 124 15 17 19 25 30 60 100 146 226 284 384 417 450
11to<16 28 75 20 21 23 27 30 42 60 101 128 148 194 219 245
16to <21 41 99 15 15 15 25 30 40 90 145 180 240 260 280 300
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Table 16-16. Time Spent (minutes/day) in Selected Activities
Whole Population and Doers Only (continued)
. Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Walking - Whole Population
Birthto<1 63 6 0 0 0 0 0 0 0 0 9.2 29 64 104 160
1to<2 118 2 0 0 0 0 0 0 0 0 0 10 40 58 60
2to<3 118 3 0 0 0 0 0 0 0 0 10 17 45 54 60
3to<6 357 3 0 0 0 0 0 0 0 0 4 20 35 60 60
6to<11 497 4 0 0 0 0 0 0 0 0 14 30 40 55 170
11to<16 466 10 0 0 0 0 0 0 0 0 30 55 79 130 190
16to <21 481 8 0 0 0 0 0 0 0 0 20 45 90 127 410
Walking - DOERSONLY

Birthto<1 9 - 4 - - - - - - - - - - - 160
1to<2 9 - 4 - - - - - - - - - - - 60
2to<3 19 19 1 1 1 2 2 7 10 28 51 56 58 59 60
3to<6 44 20 1 1 1 1 2 5 15 30 56 60 60 60 60
6to<11 118 18 1 1 1 2 2 5 10 25 40 51 65 94 170
11to<16 190 25 1 1 1 2 3 5 14 30 60 78 134 154 190
16to<21 128 30 1 1 2 2 3 5 18 32 62 120 148 175 410
N = Samplesize.
Min = Minimum.
Max = Maximum.
- = Percentiles were not calculated for sample sizeslessthan 10.
Source: U.S. EPA re-analysis of source datafrom U.S. EPA, 1996 (NHAPS).
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Table 16-17. Number of Showers Taken per Day, by Number of Respondents
Showers per Day
Age (years) N
0 1 2 3 Don’'t Know

Birthto<1 37 36 1 0 0 0
1to<2 53 48 5 0 0 0
2t0<3 67 54 10 2 0 1
3to<6 187 153 25 7 1 1
6to<1l 245 122 95 25 1 2
11to<16 258 51 150 53 3 1
16to<21 232 23 147 57 5 0

N = Total number.

Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).
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Table 16-18. Time Spent (minutes) Bathing, Showering, and in Bathroom Immediately after Bathing and Showering
Percentiles
Age (years) N Mean  Min Max
1 2 5 10 25 50 75 90 95 98 99
Duration of Bath (minutes)
Birthto<1 26 19 5 5 5 6 8 10 18 28 30 30 45 53 60
1lto<2 37 23 10 10 10 10 10 15 20 30 30 32 41 43 45
2to<3 48 23 1 29 5 7 10 15 20 30 30 45 60 60 60
3to<6 125 24 5 5 5 6 10 15 25 30 35 60 60 61 61
6to<11 89 24 5 5 5 10 10 15 20 30 31 46 60 60 61
11to<16 38 25 5 6 6 10 10 16 20 30 40 43 60 61 61
16to <21 17 33 10 11 12 14 18 20 30 45 60 60 61 61 61
Duration in Bathroom Immediately Following a Bath (minutes)
Birthto<1 26 2 0 0 0 0 0 0 1 3 9 10 10 10 10
1to<2 37 3 0 0 0 0 0 1 2 5 5 6 10 10 10
2t0<3 48 4 0 0 0 0 0 0 15 5 10 15 15 18 20
3to<6 125 4 0 0 0 0 0 1 2 5 10 15 15 19 30
6to<11 89 4 0 0 0 0 0 1 3 5 10 10 16 21 30
11to<16 38 9 0 0 0 1 1 2 5 14 20 26 33 36 40
16to<21 17 11 0 0 1 2 3 5 10 10 19 29 39 42 45
Sum of Duration in Bath and in Bathroom Immediately Following Bath (minutes)

Birthto<1 26 22 6 7 8 9 10 12 19 29 32 38 55 63 70
1to<2 37 26 10 10 11 12 16 17 30 32 35 41 46 48 50
2to<3 48 26 6 7 8 10 14 16 23 34 45 50 60 61 61
3to<6 125 28 5 6 7 10 12 18 30 32 48 60 66 69 76
6to<11 89 28 6 6 9 10 13 20 25 33 41 60 63 71 80
11to<16 38 33 7 8 10 12 16 23 31 41 52 64 70 70 70
16to<21 17 45 15 15 16 17 21 30 40 60 73 77 82 83 85
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Table 16-18. Time Spent (minutes) Bathing, Showering, and in Bathroom Immediately after Bathing and Showering (continued)
Percentiles
Age N Mean  Min Max
(years) 1 2 5 10 25 50 75 90 95 98 99
Duration of Shower (minutes)

Birthto<1 1 15 15 - - - - - - - - - - - 15

1to<2 5 20 5 - - - - - - - - - - - 30

2to<3 12 22 5 5 5 5 6 14 20 30 30 44 53 57 60

3to<6 33 17 3 4 4 5 5 10 15 20 30 34 47 54 60

6to<11 119 18 4 5 5 5 7 10 15 20 30 41 57 60 60

11to<16 204 18 3 4 5 5 6 10 15 20 30 40 50 60 60

16to<21 207 20 3 5 5 5 8 10 15 30 40 45 60 60 61

Duration in Shower Room Immediately Following a Shower (minutes)

Birthto<1 1 1 1 - - - - - - - - - - 1

1to<2 5 10 0 - - - - - - - - - - - 45

2to<3 12 5 0 0 0 1 1 1 4 6 10 12 14 14 15

3to<6 33 7 0 0 1 2 2 3 5 10 15 20 22 23 25

6to<11 119 6 0 0 0 0 1 2 5 10 13 16 26 30 30

11to<16 204 8 0 0 0 0 1 3 5 10 19 30 40 45 60

16to<21 207 8 0 0 0 0 1 3 5 10 15 20 30 39 61

Sum of Shower Duration and Time Spent in Shower Room Immediately Following Shower (minutes)

Birthto<1 1 16 16 - - - - - - - - - - - 16

lto<2 5 30 6 - - - - - - - - - - - 60

2to<3 12 27 6 6 7 8 11 19 21 33 44 56 65 67 70

3to<6 33 24 8 8 8 8 8 13 25 30 40 45 57 64 70

6to<11 119 24 5 6 6 8 10 15 20 30 43 50 61 68 90

11to<16 204 26 4 5 7 10 11 15 22 35 50 60 65 70 70

16to<21 207 28 4 5 7 10 10 15 25 35 50 60 74 89 121

N = Doer samplesize.

Min = Minimum.

Max = Maximum.

- = Percentiles were not cal culated for sample sizeslessthan 10.

Note: A value of “ 61" was used for any shower, bath, or bathroom stay longer than 60 minutes. A value of "121" for the sum of shower
duration and time spent in bathroom following shower (or the sum of bath duration and time spent in bathroom following bath) signifies
that more than 120 minutes were spent.

Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).
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Table 16-19. Range of Number of Times Washing the Hands at Specified Daily Frequencies by the Number of Respondents
Number of Times/Day
Age (years) N

0 1-2 35 6-9 10-19  20-29 30+ DK
Birth to<1 37 2 15 12 2 1 1 0 4
lto<2 53 7 8 23 8 4 0 2 1
2t0<3 67 0 15 39 10 0 1 0 2
3to<6 187 2 37 101 27 10 1 2 7
6to<1l 245 2 47 131 34 16 3 1 11
11to<16 258 8 37 128 49 22 5 2 7
16to<21 232 0 23 115 47 38 4 3 2
N = Total number.
DK = Respondents answered "don't know".
Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).
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Table 16-20. Number of Times Swimming in aMonth in Freshwater Swimming Pool by the Number of Respondents

Age N TimesMonth
(years) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Birthto<1 10 1 4 1 0 0 2 0 0 0 1 0 0 0 0 0 0
1to<2 8 2 3 1 0 1 0 0 1 0 0 0 0 0 0 0 0
2to<3 18 3 4 1 0 1 1 0 1 1 2 0 2 0 0 1 0
3to<6 45 5 7 6 5 2 1 1 2 0 2 0 0 1 1 5 0
6to<1l 76 15 10 5 5 5 3 1 3 0 6 0 5 0 0 7 2
11to<16 66 19 10 6 3 5 4 1 3 1 4 0 1 0 0 2 0
16to<21 50 6 6 2 6 6 2 2 1 0 5 1 1 0 0 0 0
TimesMonth
Age N
(vears) 18 20 23 24 25 26 28 29 30 32 40 42 45 50 60 DK

Birthto<1 10 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
lto<2 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2to<3 18 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
3to<6 45 0 2 0 0 1 0 0 0 3 1 0 0 0 0 0 0
6to<11 76 0 3 0 1 1 0 0 0 3 0 0 0 0 1 0 0
11to<16 66 1 2 0 0 0 0 0 0 2 0 0 0 0 0 1 1
16to<21 50 0 6 0 0 1 2 0 0 3 0 0 0 0 0 0 0
N = Doer samplesize.

DK = Respondents answered “ don't know” .

Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).
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Table16-21. Time Spent (minutes'/month) Swimming in Freshwater Swimming Pool
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99

Birthto<1 10 96 6 - - - - - - - - - - - 181
1to<2 7 105 45 - - - - - - - - - - - 181
2to<3 18 116 15 16 17 19 27 60 120 181 181 181 181 181 181
3to<6 42 137 6 8 9 12 40 83 181 181 181 181 181 181 181
6to<11 72 151 8 13 17 30 60 150 181 181 181 181 181 181 181
11to<16 65 139 4 8 11 20 30 90 181 181 181 181 181 181 181
16to<21 50 145 2 3 5 25 39 124 181 181 181 181 181 181 181

N = Doer samplesize.

Min = Minimum.

Max = Maximum.

- = Percentileswere not calculated for sample sizes of 10 or fewer.

Note: A value of 181 for number of minutes signifies that more than 180 minutes were spent.

Source: U.S. EPA re-analysis of source datafrom U.S. EPA, 1996 (NHAPS).
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Table 16-22. Time Spent (minutes/day) Playing on Dirt, Sand/Gravel, or Grass
Whole Population and Doers only
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Playing on Dirt - Whole Population
Birth to <1 11 15 0 0 0 0 0 0 0 10 20 71 101 111 121
l1to<2 37 20 0 0 0 0 0 0 0 10 84 121 121 121 121
2to<3 61 18 0 0 0 0 0 0 0 20 60 120 121 121 121
3 to <6 179 29 0 0 0 0 0 0 0 59 120 121 121 121 121
6to<l1 98 28 0 0 0 0 0 0 0 60 120 121 121 121 121
11 to <16 35 25 0 0 0 0 0 0 1 30 77 120 120 121 121
16to <21 7 9 0 . - . - - - - - - - - 30
Playing on Dirt - DOERS ONLY
Birth to <1 5 33 2 - - - - - - - - - - - 121
1to<2 13 56 5 5 5 5 6 10 45 120 121 121 121 121 121
2to <3 24 47 5 5 5 5 7 15 30 60 121 121 121 121 121
3 to <6 82 63 1 1 1 1 6 30 60 120 121 121 121 121 121
6to<11 44 63 2 3 5 10 15 30 60 120 121 121 121 121 121
11to <16 18 49 1 2 2 4 9 19 30 60 120 120 121 121 121
16 to <21 2 30 30 - - - - - - - - - - - 30
Playing on Sand/Gravel - Whole Population
Birth to <1 10 4 0 - - - - - - - - - - - 20
1to<2 37 17 0 0 0 0 0 0 0 30 60 84 121 121 121
2t0<3 58 24 0 0 0 0 0 0 0 30 120 121 121 121 121
3 to <6 186 30 0 0 0 0 0 0 2 60 120 121 121 121 121
6to<l1l 101 30 0 0 0 0 0 0 0 60 120 121 121 121 121
11to<16 36 30 0 0 0 0 0 0 0 38 120 121 121 121 121
16 to <21 8 42 0 - - - - - - - - - - - 121
Playing on Sand/Gravel - DOERS ONLY

Birth to <1 2 18 15 - - - - - - - - - - - 20
1to<2 15 43 5 5 5 5 7 15 30 60 103 121 121 121 121
2to0<3 26 53 1 1 1 1 3 10 30 120 121 121 121 121 121
3to <6 93 60 3 3 3 5 8 25 60 90 121 121 121 121 121
6to<ll 46 67 5 7 10 11 15 30 60 120 121 121 121 121 121
11to<16 16 67 1 3 5 12 15 26 60 120 121 121 121 121 121
16 to <21 4 83 30 - - - - - - - - 121
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Table 16-22. Time Spent (minutes/day) Playing on Dirt, Sand/Gravel, or Grass
Whole Population and Doers Only (continued)
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99
Playing on Grass - Whole Population
Birth to <1 11 43 0 0 0 0 0 2 30 73 121 121 121 121 121
1to<2 38 62 0 0 0 0 9 16 60 120 121 121 121 121 121
2t0<3 59 55 0 0 0 0 1 15 30 120 121 121 121 121 121
3 to <6 180 69 0 0 0 0 0 28 60 121 121 121 121 121 121
6to<ll 99 62 0 0 0 0 0 20 60 120 121 121 121 121 121
11to<16 36 67 0 0 0 0 1 30 60 120 121 121 121 121 121
16 to <21 8 45 0 - - - - - - - - - - - 120
Playing on Grass - DOERS ONLY

Birth to <1 9 52 1 - - - - - - - - - - - 121
1to<2 35 68 5 7 8 10 15 25 60 120 121 121 121 121 121
2to<3 53 62 1 2 3 3 5 20 60 120 121 121 121 121 121
3 to <6 157 79 1 2 2 10 15 60 70 121 121 121 121 121 121
6to<l11 85 73 1 5 9 11 17 30 60 120 121 121 121 121 121
11to<16 32 75 1 5 10 23 30 30 60 120 121 121 121 121 121
16 to <21 6 60 15 - - - - - - - - - - - 120
N = Sample size.

- For sample sizes of 10 or fewer, percentiles were not calculated.

Note: A value of "121" for number of minutes signifies that more than 120 minutes were spent.

Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).
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Table 16-23. Time Spent (minutes/day) Working or Being Near Excessive Dust in the Air
Percentiles
Age (years) N Mean Min Max
1 2 5 10 25 50 75 90 95 98 99

Birth to <1 2 63 5 - - - - - - - - - - - 121
1to<2 5 44 0 - - - - - - - - - - - 121
2t0<3 1 121 121 - - - - - - - - - - - 121
3 to <6 15 63 0 0 1 1 2 8 60 121 121 121 121 121 121
6to<l11 12 60 0 0 0 1 2 5 45 121 121 121 121 121 121
11to<16 14 53 0 0 0 1 2 6 38 113 121 121 121 121 121
16 to <21 14 65 2 2 3 4 7 16 53 121 121 121 121 121 121
N = Doer sample size.
- For sample sizes of 10 or fewer, percentiles were not calculated.
Note: A value of "121" for number of minutes signifies that more than 120 minutes were spent.
Source: U.S. EPA re-analysis of source data from U.S. EPA, 1996 (NHAPS).

Table 16-24. Time Spent (minutes/day) with Smokers Present
Age Percentiles

(years) N Mean SD SE Min 5 25 50 75 90 95 98 99 Max
1to4 155 367 325 26 5 30 90 273 570 825 1,010 1,140 1,305 1,440
S5toll 224 318 314 21 1 25 105 190 475 775 1,050 1,210 1,250 1,440
12to 17 256 246 244 15 1 10 60 165 360 595 774 864 1,020 1,260
N = Doer sample size.
Source: U.S. EPA, 1996 (NHAPS).

Page Child-Specific Exposure Factors Handbook
16-48 September 2008




Child-Specific Exposure Factors Handbook

Chapter 16 - Activity Factors

Table 16-25. Mean Time Spent (minutes/day) Performing Major Activities, by Age, Sex and Type of Day
Age (3to 11 years) Age (120 17 years)
Activity Weekdays Weekends Weekdays Weekends
Boys Girls Boys Girls Boys Girls Boys Girls
(N=118)  (N=111) (N=118)  (N=111) (N=77) (N=83) (N=77) (N=83)
Market Work 16 0 7 4 23 21 58 25
Household Work 17 21 32 43 16 40 46 89
Personal Care 43 44 42 50 48 71 35 76
Eating 81 78 78 84 73 65 58 75
Sleeping 584 590 625 619 504 478 550 612
School 252 259 - - 314 342 - -
Studying 14 19 4 9 29 37 25 25
Church 7 4 53 61 3 7 40 36
Visgting 16 9 23 37 17 25 46 53
Sports 25 12 33 23 52 37 65 26
Outdoors 10 7 30 23 10 10 36 19
Hobbies 3 1 3 4 7 4 4 7
Art Activities 4 4 4 4 12 6 11 9
Playing 137 115 177 166 37 13 35 24
TV 117 128 181 122 143 108 187 140
Reading 9 7 12 10 10 13 12 19
Household Conversations 10 11 14 9 21 30 24 30
Other Passive Leisure 9 14 16 17 21 14 43 33
NA 22 25 20 29 14 17 10 4
Percent of Time Accounted for 9% 92 93 89 93 92 88 89
by Activities Above
N = Samplesize.
NA = Unknown.
- = No data
Source: Timmer et al., 1985.
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Table 16-26. Mean Time Spent (minutes/day) in Major Activities, by Type of Day for Five Different Age Groups
Weekday Weekend
Activity Age (years) Age (years) Sg?;;tc?t
35 6-8 9-11 12-14 15-17 35 6-8 9-11 12-14 15-17
Market Work - 14 8 14 28 - 4 10 29 48
Personal Care 41 49 40 56 60 47 45 44 60 51 A,SAXS (F>M)
Household Work 14 15 18 27 34 17 27 51 72 60 A,S, AxS (F>M)
Eating 82 81 73 69 67 81 80 78 68 65 A
Seeping 630 595 548 473 499 634 641 596 604 562 A
School 137 292 315 344 314 - - - - -
Studying 2 8 29 33 33 1 2 12 15 30 A
Church 4 9 9 9 3 55 56 53 32 37 A
Visiting 14 15 10 21 20 10 8 13 22 56 A (Weekend Only)
Sports 5 24 21 40 46 3 30 42 51 37 A,S(M>F)
Outdoor Activities 4 9 8 7 11 8 23 39 25 26
Hobbies 0 6 1 3
Art Activities 5 4 3 3 12 4 4 4 7 10
Other Passive Leisure 9 1 2 6 4 6 10 7 10 18 A
Playing 218 111 65 31 14 267 180 92 35 21 A,S(M>F)
TV 111 99 146 142 108 122 136 185 169 157  A,S AxS(M>F)
Reading 5 5 9 10 12 4 9 10 10 18 A
Being Read to 2 2 0 0 0 3 2 0 0 0 A
NA 30 14 23 25 7 52 7 14 4 9 A
a Effects are significant for weekdays and weekends, unless otherwise specified. A = age effect, P<0.05, for both weekdays and
weekend activities; S = sex effect P<0.05, F>M, M>F = femal es spend more time than males, or vice versa; and AXS = age by sex
interaction, P<0.05.
NA = Unknown.
- = Nodata.
Source: Timmer et al., 1985.
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Table 16-27. Mean Time Spent (hours/day) Indoors and Outdoors, by Age and Day of the Week

reading, and other passiveleisure).

leisure).

Source: Adapted from Timmer et al., 1985.

Indoors?
Age Group
Weekday Weekend Weekday Weekend
3to5years 194 18.9 25 31
6to 8 years 20.7 18.6 1.8 25
9to 11 years 20.8 18.6 1.3 23
12to 14 years 20.7 18.5 1.6 19
15t0 17 years 19.9 17.9 14 23
a Timeindoors was estimated by adding the average times spent performing indoor activities (household work, personal care, eating,

deeping, attending school, studying, attending church, watching television, and engaging in conversation) and half thetime spent in
each activity which could have occurred either indoors or outdoors (i.e., market work, sports, hobbies, art activities, playing,

Time outdoors was estimated by adding the average time spent in outdoor activities and half the time spent in each activity which
could have occurred either indoors or outdoors (i.e., market work, sports, hobbies, art activities, playing, reading, and other passive
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Table 16-28. Mean Time Spent (minutes/day) in Various Microenvironments,
Children Ages 12 to 17 Years National and California Surveys
National Data
. . Mean (Standard Error)*
Microenvironment
All Doers Only®
N =340
Autoplaces 2(1) 73
Restaurant/Bar 9(2) 60
In-vehicle/Internal Combustion 79 (7) 88
In-Vehicle/Other 0(0) 12
Physical/Outdoors 32 (8) 130
Physical/Indoors 15(3) 87
Work/Study-Residence 22 (4) 82
Work/Study-Other 159 (14) 354
Cooking 11 (3) 40
Other Activities/Kitchen 53 (4) 64
Chores/Child 91 (7) 92
Shop/Errands 26 (4) 68
Other/Outdoors 70 (13) 129
Social/Cultural 87 (10) 120
Leisure-Eat/Indoors 237 (16) 242
Sleep/Indoors 548 (31) 551
CARB Data
. . Mean (Standard Error)*
Microenvironment
All Doer Only®
N =183

Autoplaces 16 (8) 124
Restaurant/Bar 16 (4) 44
In-Vehicle/Internal Combustion 78 (11) 89
In-Vehicle/Other 1 (0) 19
Physical/Outdoors 32(7) 110
Physical/Indoors 20 (4) 65
Work/Study-Residence 25(5) 76
Work/Study-Other 196 (30) 339
Cooking 3(1) 19
Other Activities/Kitchen 31 (4) 51
Chores/Child 72 (11) 77
Shop/Errands 14 (3) 50
Other/Outdoors 58 (8) 78
Social/Cultural 63 (14) 109
Leisure-Eat/Indoors 260 (27) 270
Sleep/Indoors 557 (44) 560
N Weighted values.
b Doers only = respondents who reported participating in each activity/microenvironment.
Source:  Robinson and Thomas, 1991.
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Table 16-29. Gender and Age Groups

Age Group * N
6 to 8 years (males) 145
6 to 8 years (females) 124
9 to 11 years (males) 156
9 to 11 years(females) 160
12 to 17 years (males) 98
12 to 17 years (females) 85

a

too few responses in the CARB study.
N = Sample size.

Source: Funk et al., 1998.

Children under the age of 6 were excluded because there were
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Table 16-30. Assignment of At-Home Activities to Inhalation Rate Levelsfor Children

Low

Moderate

Watching child care
Night sleep

Watch personal care
Homework

Radio use

TV use
Records/tapes
Reading books
Reading magazines
Reading newspapers
Letters/writing

Other leisure
Homework/watch TV
Reading/TV
Reading/listen music
Paperwork

Outdoor cleaning
Food Preparation
Metal clean-up
Cleaning house
Clothes care
Car/boat repair
Home repair

Plant care

Other household
Pet care

Baby care

Child care

Hel ping/teaching
Taking/reading
Indoor playing
Outdoor playing
Medical child care
Washing, hygiene
Medical care

Help and care
Meals at home
Dressing

Visiting at home
Hobbies

Domestic crafts
Art
Music/dance/drama
Indoor dance
Conservations
Painting room/home
Building fire
Washing/dressing
Outdoor play
Playing/eating
Playing/talking
Paying/watch TV
TV/eating
TV/something else
Reading book/eating
Read magazine/eat
Read newspaper/eat

Source: Funk et al., 1998.
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Table 16-31. Aggregate Time Spent (minutes/day) At-Home in Activity Groups, by Adolescents and Children?

o Adolescents Children
Activity Group
Mean SD Mean SD
Low 789 230 823 153
Moderate 197 131 241° 136
High 1 11 3 17
Highyaicipans” 43 72 58 47

Time spent engaging in al activities embodied by inhalation rate category (minutes/day).

Significantly different from adolescents (p <0.05).

Represents time spent at-home by individuals participating in high inhal ation rate level activities (i.e., doers).
SD = Standard deviation.

o o o

Source:  Funk et al., 1998.

Table 16-32. Comparison of Mean Time Spent (minutes/day) At-Home, by Gender (Adolescents)
Activity Group Male Female

Mean SD Mean SD

Low 775 206 804 253

Moderate 181 126 241 134

High 2 16 0 0

SD = Standard deviation.

Source:  Funk et al., 1998.
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Table 16-33. Comparison of Mean Time Spent (minutes/day) At-Home, by Gender and Age for Children?

Males Females
famy 68 Years 9-11 Years 68 Years 9-11 Years
roup

Mean SD Mean SD Mean SD Mean SD
Low 806 134 860 157 828 155 803 162
Moderate 259 135 198 111 256 141 247 146
High 3 17 7 27 1 9 2 10
Hi 9N participen” 77 59 70 54 68 11 30 23
a Time spent engaging in al activities embodied by inhalation rate category (minutes/day).
b Participantsin high inhalation rate activities (i.e., doers).
SD = Standard deviation.
Source:  Funk et al., 1998.
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Table 16-34. Number of Person-Days/Individuals® for Children in CHAD Database

Age Group All Studies California® Cincinnati® NHAPS-Air NHAPS-Water
0Year 223/199 104 36/12 39 44
0to 6 Months - 50 15/5 - -
6 to 12 Months - 54 21/7 - -
1Year 259/238 97 3111 64 67
12t0 18 - 57 - - -
Months
18to24 - 40 - - -
Months
2Years 317/264 112 81/28 57 67
3Years 278/242 113 54/18 51 60
4 Years 259/232 91 41/14 64 63
5Years 254227 98 40/14 52 64
6 Years 237/199 81 57/19 59 40
7 Years 243/213 85 45/15 57 56
8 Years 259/226 103 49/17 51 55
9Years 229/195 90 51/17 42 46
10 Years 224/199 105 38/13 39 42
11 Years 227/206 121 32/11 44 30
Total 3,009/2,640 1,200 556/187 619 634
a The number of person-days of data are the same as the number of individuals for all studies except for the

Cincinnati study. Since up to three days of activity pattern data were obtained from each participant in this study,
the number of person-days of data is approximately three times the number of individuals.

b The Cadlifornia study referred to in thistable isthe Wiley et al. (1991) study.
© The Cincinnati study referred to in thistable is the Johnson (1989) study.
- = No data.

Source:  Hubal et al., 2000.
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Table 16-35. Time Spent (hours/day) in Various Microenvironments, by Age

Average Time + Standard Deviation (Percent >0 Hours)

Age (years)

Indoorsat Home  Outdoorsat Home  Indoors at School Outdoors at Park In Vehicle
0 19.6 + 4.3 (99) 1.4+15(20) 35+3.7(2) 1.6+15(9) 1.2+1.0(65)
1 19.5+ 4.1 (99) 1.6+1.3(35) 3.4+3.8(5) 1.9+ 27(10) 1.1+ 0.9 (66)
2 17.8 + 4.3 (100) 2.0+ 1.7 (46) 6.2+ 3.3(9) 2.0+ 1.7 (17) 1.2+15(76)
3 18.0 + 4.2 (100) 2.1+1.8(48) 5.7 + 2.8 (14) 1.5+ 0.9 (17) 1.4+1.9(73)
4 17.3 + 4.3 (100) 2.4+ 1.8(42) 49+ 3.2 (16) 2.3+1.9(20) 1.1+0.8(78)
5 16.3 + 4.0 (99) 25+2.1(52) 5.4+ 25 (39) 1.6+15(28) 1.3+1.8(80)
6 16.0 + 4.2 (98) 2.6+ 2.2 (48) 5.8+ 2.2 (34) 21+2.4(32) 1.1+0.8(79)
7 15.5+ 3.9 (99) 2.6+ 2.0 (48) 6.3+ 1.3 (40) 1.5+1.0(28) 1.1+1.1(77)
8 15.6 + 4.1 (99) 2.1+ 2.5 (44) 6.2+ 1.1(41) 2.2+2.4(37) 1.3+21(82)
9 15.2 + 4.3 (99) 2.3+2.8(49) 6.0+ 1.5(39) 1.7+15(34) 1.2+1.2(76)
10 16.0 + 4.4 (96) 1.7+ 1.9 (40) 5.9+ 1.5(39) 2.2+ 2.3 (40) 11+1.1(82)
11 14.9 + 4.6 (98) 1.9 + 2.3 (45) 5.9+ 1.5 (41) 2.0+ 1.7 (44) 1.6 + 1.9 (74)

Source:  Hubal et al., 2000.
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Table 16-36. Mean Time Children Spent (hours/day) Doing Various
Macroactivities While Indoors at Home
Age Mean Time (Percent >0 Hours)
N N R e
0 1.9 (96) 12.6 (99) 0.4 (44) 4.3(29) 11(9) 0.4 (4) 3.3(62)
1 1.5(97) 12.1 (99) 0.5 (56) 3.9 (68) 1.8 (41) 0.6 (19) 2.3(20)
2 1.3(92) 11.5 (100) 0.5(53) 2.5(59) 2.1(69) 0.6 (27) 1.4 (18)
3 1.2 (95) 11.3 (99) 0.4 (53) 2.6 (59) 2.6 (81) 0.8 (27) 1.0 (19)
4 1.1 (93) 10.9 (100) 0.5 (52) 2.6 (54) 2.5(82) 0.7 (31) 1.1(17)
5 1.1 (95) 10.5 (98) 0.5 (54) 2.0 (49) 2.3(85) 0.8(31) 1.2 (19)
6 1.1 (94) 10.4 (98) 0.4 (49) 1.9 (35) 2.3(82) 0.9 (38) 1.1 (14)
7 1.0 (93) 9.9 (99) 0.4 (56) 2.1(38) 2.5 (84) 0.9 (40) 0.6 (10)
8 0.9 (91) 10.0 (96) 0.4 (51) 2.0 (35) 2.7 (83) 1.0 (45) 0.7 (7)
9 0.9 (90) 9.7 (96) 0.5 (43) 1.7 (28) 3.1(83) 1.0 (44) 0.9 (17)
10 1.0 (86) 9.6 (94) 0.4 (43) 1.7 (38) 3.5(79) 1.5 (47) 0.6 (10)
11 0.9 (89) 9.3 (94) 0.4 (45) 1.9 (27) 3.1(85) 1.1 (47) 0.6 (10)
Source:  Hubal et al., 2000.
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Table 16-37. Time Children Spent (hours/day) in Various Microenvironments, by Age
Recast into New Standard Age Categories

Indoors at Home Outdoors at Home Indoors at School Outdoors at Park InVehicle
Age Group N Mean % Mean % Mean % Mean % Mean %
Time Doing Time Doing Time Doing Time Doing Time Doing
Birth to <1 month 123 19.6 98 1.7 21 43 3 1.3 3 1.3 63
1 to <3 months 33 20.9 100 1.8 9 0.2 3 1.6 9 1.3 27
3to <6 months 120 19.6 100 0.8 8 7.8 7 1.3 6 11 14
6 to <12 months 287 191 99 11 15 7.6 8 1.8 5 1.3 14
lto<2years 728 19.2 99 14 34 6.4 9 15 5 11 27
2to<3years 765 18.2 99 1.8 38 6.8 12 21 7 1.3 28
3to <6 years 2,110 17.3 100 19 43 59 26 1.6 10 1.3 29
6to<11years 3,283 15.7 99 19 40 6.5 44 21 17 11 29
11to <16 years 2,031 155 97 17 30 6.6 45 2.6 15 1.3 42
16 to <21 years 1,005 14.6 98 14 20 5.7 33 31 10 17 90

N = Samplesize

Source: Based on data source used by Hubal et al., 2000 (CHAD).
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Table 16-38. Time Children Spent (hours/day) in Various Macroactivities While Indoors at Home
Recast Into New Standard Age Categories

Eat Sleep or Nap Shower or Play Games _Watch TV/_ Read, Write,  Think, ‘Relax,
AgeGroup N Bathe ListentoRadio = Homework Passive

Mean % Mean % Mean % Mean % Mean % Mean % Mean %

Time Doing Time Doing Time Doing Time Doing Time Doing Time Doing Time Doing
Birth to <1 month 123 2.2 98 13.0 100 0.5 41 5.0 53 13 8 0.7 2 2.7 48
1to <3 months 33 24 100 14.8 100 0.4 24 0.7 6 1.6 15 0.0 0 35 79
3to <6 months 120 20 100 135 100 0.5 9 13 31 1.0 21 11 3 25 59
6 to <12 months 287 1.8 100 12.9 100 0.4 11 11 30 13 25 0.5 4 25 35
1to<2years 728 1.7 99 12.5 100 0.5 21 3.2 45 18 52 0.6 13 14 26
2to<3years 765 15 98 12.0 100 0.5 22 2.6 45 2.0 7 0.6 18 0.8 30
3t0 <6 years 2,110 14 99 11.2 100 0.5 38 25 38 2.3 86 0.7 25 0.8 28
6to <11 years 3283 12 98 10.2 100 0.4 54 2.0 28 2.6 84 1.0 43 0.8 20
11 to <16 years 2,031 11 94 9.7 98 04 50 18 18 3.0 85 14 45 0.8 20
16 to <21 years 1,005 1.0 84 8.9 98 04 45 19 5 32 73 22 37 13 24
N = Samplesize.
Source: Based on data source used by Hubal et al., 2000 (CHAD).
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Table 16-39. Number and Percentage of Respondents with Children and Those Reporting
Outdoor Play? Activities in both Warm and Cold Weather

Respondents Child non- Warm Cold
X ; Child Players* Weather ~ Weather Playersin Both Seasons
with Children Players Playersa
Source Players
N N % N % N N %
SCSH| base 197 128 65.0 69 35.0 127 100 50.8
SCSHI over 483 372 770 111 230 370 290 60.0
sample
Total 680 500 735 180 26.5 497 390 57.4
a “Play” and “player” refer specifically to participation in outdoor play on bare dirt or mixed grass and dirt.
b Does not include three “ Don’t know/refused” responses regarding warm weather play.
N = Samplesize.
Source:  Wong et al., 2000.
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Table 16-40. Play Frequency and Duration for al Child Players (from SCS-1 data)

Cold Weather Warm Wesather
Statistic - .
Frequency Duration Total Frequency Duration Total
(days/week) (hours/day) (hours/week) (days/week) (hours/day) (hours/week)

N 372 374 373 488 479 480
5 Percentile 1 1 1 2 1 4
50" Percentile 3 1 5 7 3 20
95" Percentile 7 4 20 7 8 50
N = Samplesize.

Source: Wong et al., 2000.

Table 16-41. Hand Washing and Bathing Frequency for al Child Players (from SCS-11 data)
Cold Weather Warm Weather
Statistic Hand washing Bathing Hand washing Bathing
(times/day) (times/week) (times/day) (times/week)
N 329 388 433 494
5 Percentile 2 2 2 3
50" Percentile 4 7 4 7
95" Percentile 10 10 12 14
N = Samplesize.
Source:  Wong et al., 2000.
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Table 16-42. NHAPS and SCS-I1 Play Duration* Comparison

Mean Play Duration

Data Source (minutes/day) 72 test?
Cold Weather Warm Wesather Total
NHAPS 114 109 223 p<0.0001
SCSHI 102 206 308
a Selected previous day activitiesin NHAPS; average day outdoor play on bare dirt or mixed grass and dirt in SCS-
1.
b 2x2 Chi-square test for contingency between NHAPS and SCS-I1.
Source: Wong et al., 2000.
Table 16-43. NHAPS and SCS-Il1 Hand Wash Fregquency? Comparison
Percent® Reporting Frequency (times/day) of:
Data Season “ )
Source 0 12 35 69 1019 2029 3+ DN 2ftest
now
NHAPS Cold 3 18 51 17 7 1 1 3
scsHi Cold 1 16 50 11 7 1 0 15 p=0.06
NHAPS Warm 3 18 51 15 7 2 1 4
scsHi Warm 0 12 46 16 10 1 0 13 p=0.001
a Selected previous day activitiesin NHAPS; average day outdoor play on bare dirt or mixed grass and dirt in SCS-
1.
b Results are reported as percentage of total for clarity. Incidence data were used in statistical tests.
© 2x2 Chi-square test for contingency between NHAPS and SCSH 1.
Source:  Wong et al., 2000.
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Table 16-44. Time Spent (minutes/day) Outdoors
Based on CHAD Data (Doers Only)?
Time Spent Outdoors L
Age Group N — ' . COV (%) Participation® (%)
Minimum Median Maximum Mean SD
<1 month 57 2 60 700 99 124 125 47
1to 2 months 5 4 60 225 102 90 89 36
3to 5 months 27 10 90 510 114 98 86 23
6 to 11 months 91 5 60 450 91 76 84 33
1 year 389 1 75 1,035 102 99 97 58
2 years 448 1 100 550 134 108 80 64
3to5years 1,336 1 120 972 146 117 80 68
6to 10 years 2,216 1 120 1,440 162 144 89 71
11to15years 1,423 1 110 1,440 154 163 106 73
16 to 17 years 356 1 85 1,083 129 145 112 81
18to 20 years 351 1 70 788 132 155 118 72
a Only data for individual s that spent >0 time outdoors and had 30 or more records are included in the analysis.
b Participation rates or percent of sample daysin the study spending some time (>0 minutes per day) outdoors. The mean time spent
outdoors for the age group may be obtained by multiplying the participation rate by the mean time shown above.
SD = Standard deviation.
cov = Coefficient of variation (SD/mean x 100).
Source: Graham and McCurdy, 2004.
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Table 16-46. Time Spent (minutes/day) Indoors
Based on CHAD Data (Doers Only)?*

Time Spent Indoors

Age Group N COV (%) Participation® (%)
Minimum M edian Maximum M ean SD
<1 month 121 490 1,380 1,440 1,336 137 10 100.0
1 to 2 months 14 1,125 1,380 1,440 1,348 105 8 100.0
3 to 5 months 115 840 1,385 1,440 1,359 93 7 100.0
6 to 11 months 278 840 1,370 1,440 1,353 81 6 100.0
1 year 668 315 1,350 1,440 1,324 107 8 100.0
2 years 700 290 1,319 1,440 1,286 138 11 100.0
3to5years 1,977 23 1,307 1,440 1,276 136 11 100.0
6 to 10 years 3,118 7 1,292 1,440 1,256 153 12 100.0
11 to 15 years 1,939 69 1,300 1,440 1,255 160 13 99.8
16 to 17 years 438 161 1,296 1,440 1,251 171 14 100.0
18 to 20 years 485 512 1,310 1,440 1,242 180 15 100.0

a

b

N
SD
cov

Source:

Only data for individuals that spent >0 time indoors and had 30 or more records are included in the analysis.

Participation rates or percent of sample days in the study spending some time (>0 minutes per day) indoors. The mean time spent
indoors for the age group may be obtained by multiplying the participation rate (as a decimal) by the mean time shown above.

= Sample size.
= Standard deviation.
= Coefficient of variation (SD/mean x 100).

Graham and M cCurdy, 2004.
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Table 16-47. Time Spent (minutes/day) in M otor Vehicles
Based on CHAD Data (Doers Only)?*

Time Spent in M otor Vehiicles

Age Group N COV (%) Participation® (%)
Minimum M edian Maximum M ean SD
<1 month 80 2 68 350 86 68 79 66
1to 2 months 9 20 83 105 67 32 48 64
3 to 5 months 75 13 60 335 71 49 69 65
6 to 11 months 226 4 51 425 62 47 76 81
1year 515 1 52 300 67 50 76 77
2 years 581 2 54 955 73 76 104 83
3to 5 years 1,702 1 55 1,389 70 70 99 86
6 to 10 years 2,766 1 58 1,214 71 68 95 89
11 to 15 years 1,685 1 60 825 76 74 97 87
16 to 17 years 400 4 73 1,007 92 90 98 91
18 to 20 years 449 4 76 852 109 106 98 93

a

Only data for individuals that spent >0 time in motor vehicles and had 30 or more records are included in the analysis.
Participation rates or percent of sample days in the study spending some time (>0 minutes per day) in motor vehicles. The mean
time spent in motor vehicles for the age group may be obtained by multiplying the participation rate (as a decimal) by the mean
time shown above.

b

N = Sample size.
SD = Standard deviation.
cov = Coefficient of variation (SD/mean x 100).

Source: Graham and M cCurdy, 2004.
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Table 16-48. Time Spent (minutes/two-day period)® in Various Activities by Children Participating in the
Panel Study of Income Dynamics (PSID), 1997 Child Development Supplement (CDS)
Boys (N = 1,444) Girls (N = 1,387)
Age Group Mesr? Standard Mear? Standard
Deviation Deviation
Television Use
1to5years 197 168 184 163
6to 8 years 263 165 239 159
9to 12 years 251 185 266 194
Electronic Game Use
1to5years 8 38 5 40
6to 8 years 14 113 14 39
9to 12 years 57 102 18 47
Computer Use
1lto5years 7 28 7 35
6to 8 years 13 43 8 28
9to 12 years 27 71 15 43
Print Use
1to5years 21 32 23 34
6to 8 years 20 37 20 32
9to 12 years 19 47 29 56
Highly Active Activities®
1to5years 42 74 34 78
6to 8 years 107 123 62 92
9to 12 years 137 149 63 88
Moderately Active Activities®
1to5years 55 81 59 92
6to 8 years 31 65 37 69
9to 12 years 40 73 46 89
Sedentary Activities®
1to 5years 55 71 54 71
6to 8 years 75 77 80 84
9to 12 years 110 109 122 111
2 Means represent minutes spent in each activity over a 2-day period (one weekday and one weekend
day).
L Pra?;])t use represents time spent using print media including reading and being read to.
¢ Includes all sport activities such as basketball, soccer, swimming, running or bicycling.
d Includes activities such as singing, camping, taking music lessons, fishing, and boating.
€ Includes activities such as playing board games, doing puzzles, talking on the phone, and relaxing.
N = Sample size.
Source: Vanderwater et al., 2004.
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Table 16-49. Mean Time Spent (minutes/day) in Various Activity Categories, by Age - Weekday

2002-2003 1981-1982
Activity Category 6t08 9to 11 12t0 14 15to 17 6t08 9to 11 12t0 14 15to 17

years years years years years years years years
Market work 0 0 1 22 - - - 28
Household work 25 32 38 39 15 18 27 34
Personal care 68 66 68 73 49 40 56 60
Eating 60 57 54 49 81 73 69 67
Sleeping, naps 607 583 542 515 595 548 473 499
School 406 398 395 352 292 315 344 314
Studying 29 39 49 50 8 29 33 33
Church 4 5 5 3 9 9 9 3
Visiting, socializing 16 25 25 53 - - - -
Sports 10 17 33 33 24 21 40 46
Outdoor Activities 6 6 4 6 9 8 7 11
Hobbies 4 6
Art Activities 8 7 7 4 4 3 12
Television 94 106 111 115 99 146 142 108
Other passive leisure 9 10 24 39 - - - -
Playing 74 56 45 35 111 65 31 14
Reading 11 12 11 7 5 9 10 12
Being read to 2 1 0 0 - - - -
Computer activities 6 10 25 38 - - - -
Missing data 4 8 4 6 - - - -
- = Data not provided.
Source:  Juster et al., 2004.
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Table 16-50. Mean Time Spent (minutes/day) in Various Activity Categories, by Age - Weekend Day
2002-2003 1981-1982
Activity Category 6to8 9to11 12t0 14 15to 17 6to8 9to11 12to 14 15to 17
years years years years years years years years

Market work 0 0 9 39 - - - 48
Household work 81 91 100 79 27 51 72 60
Personal care 78 72 73 77 45 a4 60 51
Eating 89 80 69 64 80 78 68 65
Sleeping, naps 666 644 633 629 641 596 604 562
School 3 6 7 7 - - - -
Studying 5 9 20 24 2 12 15 30
Church 41 37 36 30 56 53 32 37
Visiting, socializing 61 66 58 91 - - - -
Sports 23 40 40 27 30 42 51 37
Outdoor Activities 12 12 12 11 23 39 25 26
Hobbies 2 4 5 5 3 8 3
Art Activities 11 9 6 4 4 7 10
Television 155 184 181 162 136 185 169 157
Other passive leisure 14 15 40 54 - - - -
Playing 163 134 148 59 180 92 35 21
Reading 14 15 13 9 10 10 18
Being read to 1 1 0 - - - -
Computer activities 12 19 39 58 - - - -
Missing data 9 8 9 11 - - - -
- = Data not provided.
Source:  Juster et al., 2004.
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Table 16-51. Mean Time Spent (minutes/week) in
Various Activity Categoriesfor Children, Ages6to 17 Years
Activity Category 2002-2003 1981-1982
Market work 53 126
Household work 343 223
Personal care 493 356
Eating 426 508
Sleeping, naps 4,092 3,758
School 1,947 1,581
Studying 238 158
Church 9% 125
Visiting, socializing 287 132
Sports 179 244
Outdoor Activities 50 100
Hobbies 12 27
Art Activities 48 40
Television 876 944
Other passive leisure 166 39
Playing 485 440
Reading 7 69
Being read to 5 3
Computer activities 165 0
Missing data 45 1,206
Source:  Juster et al., 2004.
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Table 16-52. Mean Time Use (hours/day) by Children, Ages 15to 19 Y ears

- hours/day
Activity
Male Female All
Personal Care® 10.26 10.34 10.30
Eating and Drinking® 1.02 111 1.07
Household Activities® 0.61 0.92 0.76
Purchasing Goods and Services’ 0.38 0.74 0.56
Caring for and Helping Household M embers® 0.10 0.19 0.15
Caring for and Helping Non-Household M embers' 0.20 0.23 0.21
Working on Work-related Activities’ 1.53 1.24 1.39
Educational Activities" 3.08 3.51 3.29
Organizational Civic and Religious Activities 0.34 0.33 0.34
Leisure and Sports 6.02 4.75 5.40
total leisure and sports - weekdays - - 4.85
total leisure and sports - weekends - - 6.68
sports, exercise, recreation - weekdays - - 0.58
sports, exercise, recreation - weekends/holidays - - 0.69
socializing and communicating - weekdays - - 0.76
socializing and communicating, - weekends/holidays - - 1.32
watching TV - weekdays - - 1.96
watching TV - weekends/holidays - - 2.45
reading - weekdays - - 0.11
reading - weekends/holidays - - 0.11
relaxing, thinking - weekdays - - 0.15
relaxing, thinking - weekends/holidays - - 0.13
playing games, computer use for leisure - weekdays - - 0.69
playing games, computer use for leisure - weekends/holidays - - 1.00
other sports/leisure including travel - weekdays - - 0.61
other sports/leisure including travel - weekends/holidays - - 0.98
Telephone Calls, Mail, and E-mail* 0.24 0.42 0.33
Other Activities not Elsewhere Classified 0.23 0.21 0.22

a

b

Source:

Includes sleeping, bathing, dressing, health-related self care, and personal and private activities.

Includes time spent eating or drinking (except when identified as part of work or volunteer activity); does not include time spent purchasing meals, snacks,
or beverages.

Includes housework, cooking, yard care, pet care, vehicle maintenance and repair, home maintenance, repair, decoration, and renovation.

Includes purchase of consumer goods, professional (e.g., banking, legal, medical, real estate) and personal care services (e.g., hair salons, barbershops, day
spas, tanning salons), household services (e.g., housecleaning, lawn care and landscaping, pet care, dry cleaning, vehicle maintenance, construction), and
government services (e.g., applying for food stamps, government required licenses or paying fines).

Includes time spent caring or helping to care for child or adult household member (e.g., physical care, playing with children, reading to child or adult,
attending to health care needs, dropping off, picking up or waiting for children).

Includes time spent caring or helping to care for child or adult who is not a household member (e.g., physical care, playing with children, reading to child
or adult, attending to health care needs, dropping off, picking up or waiting for children). Does not include activities done through a volunteer
organization.

Includes time spent as part of the job, income-generating activities, or job search activities. Also includes travel time for work-related activities.
Includes taking classes, doing research and homework, registering for classes, and before and after school extra-curricular activities, except sports.
Includes time spent volunteering for or through civic obligations (e.g., jury duty, voting, attending town hall meetings), or through participating in
religious or spiritual activities (e.g., church choir, youth groups, praying).

Includes sports, exercise, and recreation. This category is broken down into subcategories for the 15 to 19 years old age category.

Includes telephone use, mail and e-mail. Does not include communications related to purchase of goods and services or those related to work or
volunteering.

Includes residual activities that could not be coded or where information was missing.

U.S. DL, 2007.
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Table 16-53. Mean Time Spent (minutes/day) in Moderate-to-Vigorous Physical Activity
Weekday Weekend
Age (years) Mean (SD) Mean (SD)
Boys Girls Both Boys Girls Both
9 190.8(53.2) 1733(46.4) 181.8(50.6) 184.3(68.6) 173.3(64.3) 178.6(66.6)
11 133.0(42.9) 1156(36.3) 124.1(40.6) 127.1(595) 112.6(53.2) 119.7(56.8)
12 105.3(40.2) 86.0(325)  95.6(37.8) 93.4(553) 739(45.8)  83.6(51.7)
15 58.2(31.8) 38.7(23.6) 49.2(29.9) 43.2(38.0) 25.5(23.3) 35.1(33.3)
SD = Standard deviation.
Source: Nader et al. 2008—
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