








TABLE 4.15: Comparisons of ARB Children’s Data with those from
1980-81 University of Michigan National study of Time Use
(Data are shown in hours per week)

AGED 3-11 AGE (Boys and Girls Combined)
Boys Girls 3-S5 6-8 9-11 TOTAL

Natjonal Cal National Cal National Cal National Cal National Cal National Cal

(n=118) (n=452) (n=111) (n=442) {n=67) {(n=335) {nw€3) (n=278) (n=93) (n=281) (n=229) (n=894%)
Paid work(05,08) 1.4 0.2 0.1 0.1 0 0.1 1.3 0.1 1.0 0.3 0.8 0.2
Housework(10-19) 2.5 3.2 3.2 3.6 1.7 2.1 2.2 3.6 3.0 4.7 2.8 3.4
Eating(43,44,06) 9.4 9.1 9.3 9.2 9.5 10.3 9.4 9.0 8.7 7.9 9.4 9.2
Slecping(45) €9.5 71.7 €9.8 2.7 73.6 74.1 71.0 12.7 65.5 69.3 69.6 72.2
Other personal care 5.0 4.3 5.3 4.7 5.0 4.3 5.6 5.0 4.8 3.6 5.1 4.5
(40,41,42 47,48)
School 21.0 12.3 21.6 14.0 11.4 8.8 24.3 16.3 26.3 15.3 21.3 13.2
(50,51,52,53,56,57,58) .
Studying(54,55) 1.3 1.4 1.6 1.5 0.2 0.2 0.7 2.0 2.8 2.4 1.4 1.5
Church (60) 2.3 6.5 2.4 0.3 2.2 0.2 2.6 0.6 2.5 0.6 2.3 0.4
Visiting(75-78) 2.1 0.7 2.0 1.2 1.5 0.5 1.5 0.4 1.3 2.0 1.4 0.9
Sports(80) 3.2 8.2 1.8 5.9 0.5 4.6 3.0 7.9 3.2 9.2 2.5 7.0
Oudoors(B1,82) 1.8 8.6 1.4 7.8 0.6 10.2 1.7 8.3 2.0 5.7 1.6 8.2
Hobbies(83-84) 0.3 0.1 0.5 0.1 0.1 0.0 0.3 6.2 0.3 0.2 0.4 0.1
An sctivities(85-86) 0.5 1.6 0.5 2.2 0.6 2.4 0.5 1.8 0.4 1.5 0.5 1.9
Playing indoons 17.3 10.3 18.5 8.9 31.5 13.9 15.3 7.8 8.5 €.3 17.9 9.6
(87,875-879)
TV(91.914,915) 19.1  15.8 14.7 18.6 13.0 16.3 12.8 18.9 18.3 23.1 16.9 19.2
Reading 1.2 1.4 0.9 1.4 0.9 1.2 0.9 1.6 1.1 1.4 1.3 1.4
or Being read to
(93,94,95,937,949)
Conversation(96) 1.3 1.3 1.2 0.9 * 1.4 * 1.0 . 0.9 1.3 1.1
Other passive leisure 1.3 0.5 . 1.6 0.8 1.0 0.5 0.4 0.6 0.4 0.9 1.4 0.7
{98)
Not ascertained(l) 2.5 0.2 3.1 0.1 4.2 0.3 1.4 0.1 2.4 0.2 2.8 0.2
*Onher activities 5.0 12.1 8.5 13.7 * 15.6 . 10.1 . 12.4 6.9 12.9

*  Not available for National Survey.
¢ Nox strictly comparable. For ARB survey, includes the following codes:
Travel 09,29.39,49,59,69.79,89,99,199

Childcare 20-27
Shopping 30-38
Naps 46

Enterainment  70-74,711
Watching others recreate 88
Radio, records, lenters 90,92,97
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Chapter IV (Continued)

Table 4.15 first shows a number of close correspondences in
overall time expenditures for children aged 3-11 -- for
housework, eating, sleeping, personal care, studying, TV

viewing, reading, and conversation.

The ARB data show higher average times than in the 1980-81
national study in terms of time spent in active sports, in
outdoor activities and in arts-related activities. Many of
these differences appeared in comparing the ARB and national

data for adult respondents.

On the other hand, the ARB data are notably lower than the

national figures in the times spent in indocor play
activities, in work activities, in school activities, at
church and religious services, and in wvisiting. The ARB
data are also lower in missing time periods, that is, in

time spent in activities that were not reported.

These differences in sports, outdoors and play activities
may be resolved by the following comparison of all the

related activity codes:

National California Caljfornia-National
Sports 2.5 : 7.0 +5.5 hrs
Outdoors 1.6 8.2 +6.6 hrs
Play 17.9 9.6 (indoor only) -8.3 hrs

22.0 24.8 +2.8 hrs
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Chapter IV (Continued)

The table suggests that the Michigan ceding conventions,
which put roughhouse and hard play activities into play
rather than sports and which also code outdoor play as play,
may have had much to do with this apparent discrepancy in
results. Taking this into account, the net difference in
all sports, outdoors, and play activities then becomes only
about 3 hours per week. The fact that physical education
classes were classified under education (and not as sports
as in the ARB study) probably explains most of the remaining

difference of 3 hours.

Gender: In Table 4.15, many of same gender differences for
the 3-11 age group can be seen in the California as in the
national data. These include the greater times that boys
spend at work, playing sports, in outdoor activities, TV
viewing, and conversation. Girls, on the other hand, spend
more time in both samples doing housework (although not as
much more thaﬂ boys that might be expected), personal
grooming, in school activities, and resting. Unlike the
national data, ‘girls in California spend more time visiting

and in art activities. Boys have more missing time periods

than girls.
Age: As in the national survey, older children in

California spent more time in paid work, doing housework,
going to school, studying, playing sports, and watching TV.

on the other hand, younger children in both surveys spent
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Chapter IV (Continued)

more of their time eating, sleeping, doing art and other

expressive activities, and playing in general.

Nonetheless the overall tendency in Table 4.15 is toward far
more convergences than divergences -—- both in terms of
general time allocations for children and in terms of
pattern of association between gender and age and activity

times.
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CHAPTER V: Conclusions

1. Summary of Principal Findings

a. Field Results

One of the most important findings is that surveys such as
the California Children’s Activity Survey are clearly
feasible and can provide data of acceptable quality. The
responsé rate for this survey was considerably higher than
the 70% standard normally used in-the survey field. There
were fewer than average refusals, and in general, the survey
respondents found the interview experience enjoyable and
experienced 1little difficulty in answering the questions.
The uncodable and "don’t know" responses on the diary
accounted for an average of only 2 minutes per diary day
for the activity responses and less than 1 minute per diary
day for the location responses. In the wvast majority of
cases, we were able to interview the adult in the household
who had spent the most time with the selected child on the
diary day, and'furthermore, most of these adults (58%) had
spent at least 8 waking hours with the‘child on the diary
day. The interviewing staff rated their confidence in the
diary responses as reasonably confident or better in all but

a small number of instances.
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Chapter V. Conclusions (Continued)

b. Findings with Respect to Time Spent in Various Activities

and Locations

The field results show wide diversity in individual activity
patterns, as was observed in the adult study. That is, the
percentage of doers and their time spent in a location or
activity varied widely. Therefore, when analyzing these
data, distinctions must be drawn between the entire sample
and just the doers. The following findings refer to those

based on the entire sample, unless stated otherwise.

As expected, there were pronounced differences in activity
and location patterns between age groups. Sizable age
differences in average times spent (in minutes per diary
day) were observed for eight of ten major activity
categories and for five of seven major location categories.
Time spent indoors decreased systematically with age,
suggesting that air pollution in indoor microenvironments
may be a particularly relevant concern for infants.
Differences in locétion and activity patterns for boys and
girls were generally not large, though boys show slightly

higher outdoor times than girls except among infants.

Seasonal differences are observed for five of ten activities
and four of seven major locations. Most o©f these
differences are of the form Summer vs. other seasons. As

expected, children’s outdoor time is higher in the summer
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Chapter V. Conclusions (Continued)

months, although trends toward year-round school sessions
may alter this activity pattern in the future. In contrast,
there are few large regional differences in time spent in

the major activities and locations.

c. Findings with Respect to Potential Exposures to Sources

of Air Pollution

Average diary-day potential exposure times for environmental
tobacco smoke, gasoline fumes, and gas oven fumes showed few
large differences by gender or age (Table 4.9). However, in
comparisons between potentially exposed and unexposed
children (Table 4.11), the percentage in proximity to
environmental tobacco smoke was somewhat higher for girls,
except for a relatively low prevalence among infant girls.
Similarly, the percentage in proximity to personal care
aerosols was somewhat higher for girls, especially in the 9-
11 year old group. Furthermore, there were age differences
in favor of higher potential exposure rates for older
children to glue, pesticides, household cleaning agents, and
personal care aerosols. Region was generally not related to
potential exposure prevalence (except for higher rates of
proximity to personal care aerosols among girls living in
the Southern Coast). Rates of potential exposure to
gasoline fumes were elevated in the Summer months, while
potential exposure to gas oven fumes was highest in the

Winter and Fall.
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Chapter V. Conclusions (Continued)

d. Findings with Respect to Comparisons with Other Surveys

Although the rules for coding activities in the survey of
children’s activity patterns were somewhat different than
those used for the ARB adult survey conducted in 1987-88, it
is possible to make broad comparisons between activity and
location patterns reported in the two surveys. Comparisons
between adult and children’s surveys revealed the following
differences: 1) with respect to activities, children spend

much more time than adults sleeping, playing sports and

games, going to school and day care facilities and in
general passive leisure. Children spend far less time doing
paid work, housework, child care, shopping, organizational
activity, visiting, reading periodicals, conversation and
correspondence; 2) with respect to locations, children spend
slightly less time in all indoor locations than adults (1230
vs 1253 minutes per day). They also spend less time in
transit (69 mfnutes vs 111 minutes). Both of those
discrepancies are made up by the greater time spent
outdoors, which is almost double that for adults (141
minutes vs 73 minutes). Thus, while children run less risk
of being in motor vehicles and in indoor environments like
kitchens, bathroons, bars-nightclubs, and auto-repair
facilities, they do spend more than an hour more per day in

outdoor environments than do adults.
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Chapter V. Conclusions (Continued)

A comparison between the children’s activity pattern
survey and a 1981 national sample of children aged 3-11
revealed similarities in the general allocation of time over
activities and in the pattern of association between
activity times and age and gender. The major differences
between the surveys - greater time in sports and outdoor
activities among California children than among the national
sample - appear to result from differences in the
conventions used for <coding various kinds of play

activities.
2. Directions for Future Research

The California Children’s Activity Survey is one.of the few,
large-scale, probability-based surveys of children’s
activity and location patterns in existence. It is the
first survey of its kind to use computer-assisted telephone
interviewing (CATI) to implement a 24-hour time diary for a
large, represeﬁtative sample of young children. The
relatively high response rate for this survey, the fact that
most questions,” including the diary component, were answered
with little difficulty (and very little missing data), and
that most of the adult informants spent enough time with the
selected child on the diary day to provide reliable answers,
suggest strongly that studies of this kind can produce data
of acceptable quality. Indeed, we believe that the

california Children’s Activity Survey establishes a
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Chapter V. Conclusions (Continued)

methodology and a standard of performance against which

future surveys of children’s activity patterns should be

evaluated.

This report gives only a preliminary analysis of this very
rich source of data on children’s activity patterns and
exposures to sources of air pollution. In what follows, we
indicate some directions for future work with these data,

focussing on opportunities for additional data analysis.

a. Characterization of Time Spent in Different Micro-

environments

The California Children’s Activity Survey was designed to
provide estimates of time spent in a large number of
microenvironments and of potential exposure to sources of
air pollution found in such environments. Our preliminary
analysis focused on broad <classes of activities and
locations, aggrégating over 115 uniquely coded activities
and 62 locations to produce 10 activity categories, 6
location categories, and 6 indicators of time spent indoors
and outdoors. The same kind of analysis can be conducted
for much more detailed activities and 1locations, or for
different ways of combining activities and locations to
create aggregate measures. The choice of level of detail
and of rules for combining activities and locations depends

on the purpose to be served. Since the data are given in
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Chapter V. Conclusions (Continued)

detailed (i.e., disaggregated  form) on the data tape
supplied to the Air Resources Board, this choice can be made

by the final user.

There are at least two principles that can be used to guide
the construction of aggregate activity and 1location
measures: (1) a priori rules for grouping detailed
activities and locations that combine those with similar

potential for exposures to particular sources of air

pellution (e.g., time traveling in ' gasoline-powered
vehicles), and (2) combinations derived from the
associations between activities and locations -- that 1is,

grouping activities and locations that "cluster™ in the
diary day. The latter procedure is essentially one of
defining an empirical rule for grouping activities and
locations based on the correlations between them in the
sampled population. Such a rule can be derived from
application of cluster analysis algorithms available in most
mainframe statfstical software packages (e.g., SPSS and
SAS) . Actually, these procedures can be done in tandem,
first defining groups of activities and locations on an a
priori basis, then using cluster analysis to find additional
groupings within broadly defined classes of activities and

locations.
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Chapter V. Conclusions (Continued)

b. Analysis of the Relation Between Potential Exposures and

Selected Independent Variables

The findings presented in Chapter IV of this report indicate
that there are significant differences among various
subpopulations of California children with respect to time-
spent indoors and outdoors, time-exposed to environmental
tobacco smoke and gas oven fumes, and prevalence of
potential exposure to common sources of air pollution. Our
analysis can be extended by incorporating additional
independent variables (e.g., family size, urban vs. rural
location, household income, employment status of the adult
informant) in a multivariate analysis. For example, it
would be of interest to provide a sociodemcgraphic "profile”
of the population subgroups most commonly exposed to each
potential source of air pollution covered by the survey.
This can be done, via ordinary regression analysis and/or
logistic regression, by noting which groups (e.g., younger
children wvs. oider children, girls wvs. boys, urban vs.
rural, high income vs. low income, etc.) appear to have
elevated exposures as judged by the pattern of values of the
regression coefficients for each of the subgroups. Our
preliminary experiments with the wuse of multivariate
analysis of potential exposure times (for tobacco smoke and
gas oven fumes) suggest that care should be taken in
applying regression techniques due to the skewed nature of

the distributions. It is necessary to make allowance for
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Chapter V. Conclusions (Continued)

the large number of zero potential exposure times by
conducting separate ggg;y§g§ cf a) the prevalence of
potential exposure (potentially exposed vs unexposed, using
logistic regression methods) in the total sample and b)
potential exposure times in the subsample of children with
non-zero exposure times. In addition, it may be advisable
to experiment with transformations of raw data Dbefore

applying multivariate techniques.

c. "Internal" Comparisons Relevant to the Reliability and

validity of Survey Responses

Like all survey responses, answers to questions about
children’s activity patterns are subject a variety of
errors: for example, omissions due to forgetfulness or lack
of information, deliberate distortion in order to make the
reporting task easier or to avoid "socially undesirable™
responses, etc. Verification of such reports against an
external standafd is at best very expensive and at worst not
feasible at all. Thus it is desirable to include in the
survey instrument itself some items .that allow for an

assessment of data quality.

The California Children’s Activity Survey included a few
items that may be useful in identifying bias in reports
about children’s activities on the diary day. These were a)

the amount of time the adult informant spent with the
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Chapter V. Conclusions (Continued)

selected child on the diary day, and b) an interviewer
assessment of "confidence™ in the diary responses.
Although, as we have noted above, interviewers were
generally confident in the diary responses and most adult
informants had first-hand knowledge of the <child’s
activities on the diary day, it would be useful to explore
the relation between these indicators and i) the number of
activities and locations reported and ii) the number of
minutes unaccounted for in the diary reports. A reasonable
a priori hypothesis is that adults who spent more time with
the child also reported more activities, more potential
exposures, and fewer unaccounted minutes. Such a finding
would suggest that underreporting is most acute when the
adult informant has the least first-hand infermation about

the child’s activities.

If preliminary analysis suggests that underreporting is
likely in some cases, it may be worth examining the
relationship beéween the adult informant’s time spent with
the child and such variables as exposures on the diary day
and time spent in specific locations and activities. In
addition, time spent with the child on the diary day can be
routinely included as an independent variable in
multivariate studies of selected dependent variables (such
as potential exposure times and potentially exposed/not

exposed) . The predictive power of "time spent with child"”
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Chapter V. Conclusions (Continued)

would give a rough measure of the importance of its effect
on underreporting, controlling on other independent

variables (e.g., gender, age, race/ethnicity, etc.).
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