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Step Counts of Non-White Minority Children and Youth
by Gender, Grade Level, Race/Ethnicity,
and Mode of School Transportation

Tyler G. Johnson, Timothy A. Brusseau, Paul W. Darst, Pamela H. Kulinna,
and Janel White-Taylor

Background: The purposes of this study were to describe and analyze the steps/d of nonwhite minority children
and youth by gender, grade level, race/ethnicity, and mode of school transportation. A secondary purpose was
to compare the steps/d of minority children and youth to their Caucasian grade-level counterparts. Methods:
Participants were 547 minority youth grades 5 to 8 from 4 urban schools. Participants wore sealed pedometers
for 6 consecutive week/school days. Three hundred and ten participants responded to a questionnaire concern-
ing their mode of transportation to and from school. Results: Statistical analyses indicated a main effect for
gender (F(3, 546) = 13.50, P <.001) with no interaction. Boys (12,589 + 3921) accumulated significantly more
steps/d than girls (9,539 + 3,135). Further analyses also revealed a significant main effect for mode of school
transportation (F(2, 309) = 15.97, P < .001). Walkers (12,614 + 4169) obtained significantly more steps/d
than car (10,021 + 2856) or bus (10,230 + 3666) transit users. Conclusions: Minority boys obtain similar
steps/d as their Caucasian grade-level counterparts; minority girls obtain less steps/d than their Caucasian
grade-level counterparts. Minority youth who actively commute are more likely to meet PA recommendations

than nonactive commuters.

Keywords: pedometer, adolescents, children, physical activity

The pedometer is a popular physical activity (PA)
surveillance tool and is frequently employed to determine
how many steps/day children and youth obtain.'* Results
from pedometer studies show girls and boys age 6 to 18
living in the US tend to accumulate 10,000 to 12,000 and
12,000 to 16,000 steps/d, respectively.'- Two common
findings have emerged from this literature. First, boys
typically amass more steps/d than girls at various age
and grade levels, but these gender differences decline
substantially with age.' Second, youth (ie, 13 to 18 years)
tend to accumulate fewer steps/d than children (ie, 6 to
12 years).' To date most participants in pedometer studies
(conducted in the US) have been Caucasian children and
youth living in suburban areas with minimal representa-
tion of minority children and youth living in inner-city/
urban areas (see Table 1).
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Active commuting (ie, walking, skateboarding,
cycling) to and from school is a viable means for youth
to accumulate step counts or obtain PA. A study of New
Zealand youth has shown that youth who walked at least
to or from school averaged 1700 to 2300 more steps/d
than youth who rode in a car or bus.” Studies with accel-
erometers have also demonstrated a marked increase in
moderate to vigorous physical activity (MVPA) participa-
tion among children who actively commuted to and from
school versus those who did not.*'" However, prevalence
rates of active commuting to and from school among US
children and youth have decreased from 40.7% in 1969%
to 12.9% in 2001."" Previous research has shown that the
prevalence of active commuting is greatest among boys,
minorities, and children and youth living in inner-city/
urban areas.'>'* Still, relatively little is known about the
prevalence of active commuting to and from school and
its relationship to the pedometer-determined steps/d of
inner-city minority children and youth.

The purposes of this study were to describe and ana-
lyze the steps/d of minority children and youth (ie, Afri-
can American and Hispanic) by gender, ethnicity, grade
level, and mode of school transportation. A secondary
purpose was to compare the steps/d of minority children
and youth (grades 5 to 8) to their Caucasian grade-level
counterparts reported in a previous study.




ocs) QANIBIN] U3 UT payioads SUONIUYIP snjels onaul JUALIND 0} SuIpIodde  ueqingns,, 0]  Ueqin,, woly sueyd e saedIpu],

1S0C ¥ SOI°01 :89PBID  £2€°C F £96°01 ‘8 9PPID 75T (98) 10
6S6°T F 088°6 1L OPEID  STHC ¥ 09S°TT :L PRID JrTHATEM TN —
880°C ¥ LTH'I1 199PBID  Op6°C F LIbT 19 pRID sepyoom 007-MS ueouyy 2 otuedsty S®L  $K0qZob (5002)
078 F TIE'T1 1S APRID  6T0°C F TTS'ET 1S 9PEID  { JO WNWIUI Yewex  ueqmqns  (9]L)uwseane) ‘9 csopern  ‘spus 079 1oUNSEN
(9%6) WO
‘(9491) oruedsiyg 9 speis
005 ST %91) SIECS! ‘COF I skoq /g (9002)
950°€ ¥ 7EETT Vob'S F 12H'OT  SAepyeom p  SITHAIEM.  .UBQINGNS  (9G[) UBISBONED (S T UBS ‘sm¢g  oyooT-Iopny,
@11)
UBOLISULY SATIRN
(9, oruedsr 9 sapeid
5057 STIN (%92) oruvdsty ‘91776 shoqocg
€26'c FTOLT1 IEI'P F8pE'cl  sAepyeom b QJITHAIEAML ueqingng  ‘(9g9) umIseonE) QS F U ‘SHSpee  (9007) SluSed
869°C F 079°01 8 PRID (78T F €TI°I1 1§ SPRID 002-MS ueIseone)) g opei3  sKoq |l (9002)
LSTTFEIS6LOPRID  965°C F 6L0°TT :LopRID  sKepyoom g Xeweg  uequgng Apweunwopaty  ‘sieakp1-z1 SHS 11 IoLISE ]
(%01)
UBOLIDUIY UBOLIJY L apess
002-Md ‘(9 17) omedsty ‘Y0 F €T $K0q 61
vy ¥ 85501 016°C ¥ 06v°C1 syoom 7 xeweq  pegwedsup)  (9p9) Umiseone) (S F UBS sm8cz  (9007) Ol
SHID sfog Buyoyuow  juswnisuy; uoneso Apotuyig apeibjoby ozis ajdwesg aoualajoy
jo sheq

as = sueap “Aep/sdays—synsay

SN 2y} UIYIM P3lONPUo) SaIpNIS 1912WO0Pad (8-S S3PEID) UINOA JO S)Nsay | d|qeL

731




732 Johnson et al

Methods

Participants

Participants included 687 inner-city children and youth
(n = 386 girls, n = 301 boys) grades 5 to 8 (age 11.8
1.2). The sample consisted of 53% Hispanic, 43% Afri-
can American, 3% Caucasian, and 1% Native American.
Participants attended one of 4 inner-city K-8 schools
located in 2 inner-city school districts. Schools were
selected given their (a) inner-city location, (b) similarity
in student demographics (ie, socioeconomic status and
comparable African American and Hispanic populations),
and (c) allocated time for Physical Education and activity
breaks. All 4 schools offered Physical Education once a
week for 45 minutes and a daily postlunch activity break
for 30 minutes. Participants at each school chose to use
postlunch activity breaks how they saw fit (ie, physical
activity, socializing with friends, or study time).

IRB approval was obtained and principals and
teachers’ permission were granted before introducing
participants to the study and before any data collection.
After receiving instruction about the purpose(s) of the
study and its requirements, each student who wanted to
participate was given informed consent and written assent
forms to take home and have signed by a parent/guardian.
Only participants who returned signed informed consent
and provided written assent were allowed to participate.
Demographic information (ie, age, gender, grade, and
ethnicity) for participants was obtained from school
databases. The percentage of students attending each
school participating in the free/reduced lunch program
ranged from 80% to 99%.

Instruments

Participants wore an MLS 2505 (Walk-4-Life, Inc.,
Plainfield, IL) pedometer that was sealed with a plastic
tie positioned around the pedometer to prevent tamper-
ing with the display panel. Sealed pedometers have been
used in a number of other research studies with children
and youth.'>> The MLS 2505 has been shown to produce
reliable and valid scores in pediatric populations.!>!6

Procedures

Before data collection a trained research assistant pro-
vided a pedometer orientation to participants regarding
what a pedometer is, how it works, and how to wear
one properly. After these instructions, each participant
received a pedometer. The assistant then guided the
participants in locating an accurate place on the waist to
wear the pedometer. A 20-count step test was performed
by each participant with the pedometer attached above
the right knee on the waist line. To perform the test, a
participant (with the pedometer attached and reset to 0)
would walk 20 steps verbally counting the steps as she
or he walked. After completing 20 steps, the participant
would stop walking and open her or his pedometer to
discover how many steps the pedometer counted. If a

20-count step test yielded results on the pedometer greater
than +1 steps, the participant was instructed to reset the
pedometer and place it on the right hip and complete
the 20-count step test again. This process was repeated
until all participants found an accurate place to wear the
pedometer.

Participants wore their pedometers during school
hours for 2 consecutive school days. These “practice
days” were implemented to diminish potential novelty
and reactivity effects before formal data collection began.
Not being familiar with how a pedometer works may
lead to reactivity, which is a concern when measuring
PA participation. Even though researchers have sug-
gested that reactivity may not be an issue when using
sealed pedometers, the “practice days” were provided as
extra protection against possible reactivity and novelty
effects.!”

Data were collected from November to April of the
2006 to 2007 school year. Data collection began on a
Monday and continued for 6 consecutive school days,
excluding weekends. A graduate student performed a
pedometer calibration check the morning data collection
began'® and then sealed each pedometer. At a predeter-
mined time, a graduate student would prompt partici-
pants to retrieve their assigned, numbered, and sealed
pedometers from their class pedometer box and attach it
to the waistband of their pants or shorts. Participants were
instructed to wear the pedometer for the remainder of the
day removing it only to sleep, shower (bath), or swim.

After waking in the morning, participants reattached
their pedometers and wore them back to school. After
participants had been wearing their pedometers for 24
hours, a graduate student would collect the pedometers
and ask if any participants had failed to wear the pedom-
eter for the entire day. If a participant indicated removal of
the pedometer for more than 1 hour (excluding sleeping,
swimming, or showering) during the previous day, the
data were removed from the data set. In a separate room,
research assistants unsealed each participant’s pedometer,
recorded the data, reset the display panel, and resealed the
pedometer before giving it back to participants to wear
for another day. The entire process described above was
repeated for each of the 6 days of data collection.

Data regarding participants’ mode of school trans-
portation were collected at 2 of the 4 schools. At the
conclusion of pedometer data collection, participants
completed a brief questionnaire regarding their mode
of school transportation. The questionnaire posed the
following 2 questions: “what was your primary mode
of transportation to school during our pedometer study”
and “what was your primary mode of transportation
from school during our pedometer study”? Participants
were given 4 choices to choose from: walking, car, bus,
or bicycle. Each participant’s response was recorded.
Ninety-two percent of participants reported using the
same mode of transportation both to and from school.
Eight percent reported using both walking and motorized
transportation each day such as riding in a car or bus to
school and walking home from school or vice versa. If a




participant made at least 1 walking trip per day, he or she
was placed in the walking group. This seemed to be the
best approach due to the small percentage who reported
both active and nonactive commuting each day. Only 2
participants reported cycling to and from school, so their
data were excluded before data analyses.

Data Treatment and Analyses

Means =+ standard deviations were calculated for steps/d
from the 6 days of monitoring. Participants with less than
4 days of data (n = 140) were excluded from the data set,
which reduced the number of participants to 547 (n =
311 girls, n = 236 boys). The practice of including only
participants with 4 or more days of data are similar to
protocols in other large-scale youth pedometer studies.!
Internal consistency reliability measures (Cronbach’s
alpha) were calculated for all 6 days of monitoring
to ascertain reliability of steps/d values. A 2 X 2 x 4
ANOVA (gender x ethnicity x grade) was performed to
determine whether significant differences in steps/d were
present by gender, ethnicity, and grade level. Due to the
smaller sample size (n = 310) separate analyses were
performed for the mode of school transportation data. A
1-way ANOVA, controlling for gender, was conducted
to discover significant differences in steps/d by mode of
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school transportation with corresponding post hoc tests.
All statistical analyses were calculated using SPSS ver-
sion 14.0 (SPSS, Inc., Chicago, IL.).

Results

Means * standard deviations for steps/d by gender,
ethnicity, and grade level are presented in Table 2 and
by gender and mode of school transportation in Table
3. The Cronbach alpha score (95% CI) for days 1 thru 6
was 0.89. Results from the 2 x 2 x 4 ANOVA indicated
a significant main effect for gender with no interaction
(F(3, 546) = 13.50, P < .001). Boys accumulated signifi-
cantly more steps/d than girls overall and at each grade
level. No significant differences in steps/d by ethnicity or
grade level were found. Of the participants who reported
their mode of school transportation, 32% walked, 31%
rode in a car, and 37% rode the bus. Boys (37%) had a
higher prevalence of active commuting than girls (29%).
Results from the 1-way ANOVA, controlling for gender,
suggested a main effect for mode of school transporta-
tion for both girls (F(2, 189) = 8.78, P < .001) and boys
(F(2,119)=6.31, P<.01). Post hoc analyses revealed that
minority children and youth who walked (12,614 + 4169)
obtained significantly more steps/d than those who rode
inacar (10,021 +2856) or bus (10,230 + 3666) to school.

Table 2 Steps/Day of Minority Children and Youth by Gender, Ethnicity, and Grade Level

Girls Boys
N Mean + SD N Mean + SD

Gender 311 9,539 + 3,135 236 12,589 +3,921°
Ethnicity

Hispanic 155 9,747 + 3,006 134 12,625 + 3,964°

African American 138 9,563 + 3,328 98 12,618 + 3,907°
Grade

5 80 9,818 + 3,024 74 12,933 + 3,703°

6 93 9,262 + 3,395 61 11,848 £4,210°

7 77 10,044 +£2,714 48 12,988 +4,272°

8 61 8,956 + 3,292 53 12,601 + 3,509°

2Significantly different than girls at P < .001.

Note. Other ethnicities are not reported due to small numbers of participants.

Table 3 Steps/Day of Minority Girls and Boys by Mode of School Transportation

Girls Boys
Mode N Mean £ SD N Mean + SD
Walk ' 55 11,319 £ 3,715° 44 14,234 + 4,177°
Car 60 9,145 £ 2,395 37 11,442 + 2,999
Bus 75 9,346 + 3,103 39 11,931 + 4,088

*Significantly different than other 2 groups at P < .001.
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Discussion

This study provides descriptive pedometer data for
nonwhite minority boys and girls in grades 5 to 8 and
highlights steps/d differences between those who engaged
in active versus nonactive commuting to and from
school. As shown in Table 1, most participants in previ-
ous pedometer studies conducted in the US have been
Caucasian and have predominately included participants
living in suburban areas. In addition, these studies have
not investigated the prevalence of active commuting to
and from school and how active commuting (ie, walking)
is related to steps/d.

Gender and Grade Level Differences

In this study minority boys obtained approximately 3000
more steps/d than minority girls across all grade levels.
Gender differences exceeded those reported in previous
studies with predominately Caucasian participants.'
Larger gender differences in this study are likely a result
of minority girls obtaining substantially less steps/d than
their Caucasian grade-level counterparts.

Grade level steps/d differences were not found in
this study. Previous research with children and youth has
shown a substantial decline in steps/d with increasing
age.! For example, participants in an upper elementary
grade cluster (grades 4, 5, & 6) obtained significantly
more steps/d than participants in a junior high school
grade cluster (grades 7, 8, & 9).' A similar trend was
expected in this study. but was not observed. However, the
low steps/d value for 8th grade girls possibly indicates the,
beginning of the expected drop in steps/d with increasing
age/grade level in minority girls.

Race/Ethnic Differences

There were virtually no steps/d differences between Afri-
can American and Hispanic participants in this study (see
Table 2). How do the steps/d of African American and
Hispanic boys and girls compare with their Caucasian
grade-level counterparts? Few published pedometer data
exist comparing the steps/d of children and youth from
various ethnicities because of the difficulty obtaining
comparable numbers of participants in a single study.
However, the data collection protocol and procedures
employed in this study followed “empirically established
methods of data collection” delineated in a previous
study enabling a cross-study comparison of the steps/d of
African American and Hispanic participants in this study
and their Caucasian grade-level counterparts in another
study (steps/d values for Caucasian children and youth
grades 5 to 8 can be seen in Table 1 under Le Masurier).

The cross-study comparison reflects the following
patterns: 1) minority girls obtain less steps/d than their
Caucasian grade-level counterparts and 2) minority boys
accumulate similar steps/d as their Caucasian grade-
level counterparts. Johnson and colleagues recently
compared the steps/d of African American, Caucasian,

and Hispanic 10- to 11-year-old boys and girls and
found no significant differnces.'®* However, Caucasian
girls obtained approximately 400 and 1200 more steps/d
than Hispanic and African American girls, respectively,
following a pattern identified in the Youth Risk Behav-
ior Surveillance System where a higher percentage of
Caucasian girls (30.2%) reported being physically active
compared with Hispanic (26.5%) and African American
(21.3%) girls.” Data related to racial/ethnic differences
among boys is mixed.'”?"?2 Richmond and colleagues
have recently argued that school location/environment
(ie, urban/suburban/rural) is a stronger determinant of
PA than race/ethnicity.?

The proposition that minority girls obtain less PA
than Caucasian girls is well substantiated in the lit-
erature. Cross-sectional and prospective studies have
connected adolescent female minorities, especially
African Americans, with physical inactivity.?** Kimm
et al® prospectively followed a group of 1213 African
American and 1166 Caucasian girls for 10 years (up to
age 18) to track leisure time PA. African American girls
reported a 100% reduction in leisure time PA across the
10 years whereas Caucasian girls reported a 64% reduc-
tion. In another study, African American 8th grade girls
reported significantly less vigorous and MVPA and more
time spent watching television than 8th grade Caucasian
girls.? Results from the current study provide objective
data further emphasizing the need to assist adolescent
female minorities in developing habits of regular PA.

Mode of School Transportation
Differences '

This study provides preliminary data regarding the
relationship between mode of school transportation and
pedometer-determined steps/d of minority children and
youth. Prevalence rates of active commuting (32%) in
this study were higher than those reported nationally
(13%)"" supporting previous findings that minorities and
those living in urban or inner-city areas engage in active
commuting more often than whites and those living
in suburban or rural areas. According to the National
Household Transportation Survey, Hispanic (27.7%) and
African American (15.5%) children and youth age 5 to
18 had the highest prevalence rates of active commut-
ing compared with their Caucasian (9.4%) age-related
counterparts.'* However, race/ethnicity does not appear
to be a primary determinant of active commuting to
school. Recent research suggests that distance to school
(=1 mile),'*?"*® annual household income (>$60,000 per
year),!*?7 population density (=25,000 people per square
mile)" and mixed land use? increase the likelihood of
active commuting to school among children and youth,
regardless of race/ethnicity. Within this framework,
the high prevalence of active commuting in this study
is likely related to 1) participants living within walk-
ing distance to school (ie, 1 mile or less) and 2) low
socioeconomics as evidenced by the high percentage of
students (80% to 99%) receiving free/reduced lunch at




each of the participating schools. Even though the area
under investigation is considered inner-city/urban, the
population density falls below the 25,000 people per
square mile threshold.?

Does active commuting to school result in greater
total accumulated PA? Boys and girls in this study who
actively commuted averaged approximately 2700 and
2200 more steps/d than boys and girls who did not
actively commute, respectively (see Table 3). These
steps/d differences are strikingly similar to those recently
reported for New Zealand youth age 15 to 18 years.” Such
large discrepancies between active and nonactive com-
muters suggests a positive influence of active commuting
to school on total accumulated PA. However, it would
seem that urban children and youth, due to their high
prevalence of active commuting to school, would obtain
more daily PA than children and youth living in suburban/
rural areas. Recent data has shown otherwise.'*3*3'John-
son and colleagues recently investigated the accumulated
steps/d of 10 to 11 year old children and found that
children living in an urban area accrued approximately
1,400 and 1,100 less steps/d than suburban and rural
children, respectively.” In addition, self-report data has
also shown that urban youth age 15 to 18 years report
less physical activity and more sedentary behaviors than
their suburban/rural age-related counterparts.*® Despite a
higher prevalence of active commuting to school, urban
youth tend to have limited access to physical activity-
related facilities, get fewer opportunities to participate
in organized sport,3® and receive less time in physical
education than suburban/rural youth.'>*! In terms of PA,
what urban children and youth obtain from active com-
muting to school is minimal compared with what they
lose in missed opportunities elsewhere.

Of the participants who actively commuted in this
study, 66% of boys and 47% of girls met the President’s
Challenge recommendation of 13,000 and 11,000 steps/d
for boys and girls, respectively.** Of the participants who
did not actively commute, 27% of boys and 24% of girls
met the steps/d recommendation. Research has estimated
that 1000 step counts derived from a pedometer is equiva-
lent to approximately 10 minutes of activity time (ie,
time spent moving in ambulatory PA).% According to this
suggestion, participants in this study who actively com-
muted averaged approximately 27 and 22 more minutes
of activity time than nonactive commuters. Such a large
difference indicates the importance of active commuting
for children and youth living in inner-city/urban areas.
With this in mind, finding ways to increase the proportion
of children and youth who actively commute to and from
school deserves continued attention.

Strengths and Limitations

The strengths of this study were as follows: 1) An objec-
tive measurement tool was used to assess the steps/d of
nonwhite minority children and youth instead of com-
monly used self-report methods, 2) preliminary data made
available regarding the relationship of active commuting
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to and from school and the steps/d of nonwhite minor-
ity children and youth living in the US, 3) the use of
“empirically established methods of data collection” as
described in a previous study so as to enable cross study
comparisons,' and 4) the large sample size.

This study was not without limitations. First, it was
a cross-sectional study that included only participants in
grades 5 to 8. Future studies should employ prospective
research designs and include inner-city minority youth
from the remaining K-12 grade levels so further race-
related step count comparisons can be made. Second, this
study did not include sufficient Caucasian participants
from the inner-city. Ninety-six percent of the students
who attended the participating schools were either Afri-
can American or Hispanic. Future studies should use
schools where there is equal representation of participants
of different races, although the difficulty of this has been
mentioned. Third, data pertaining to distance traveled for
participants who actively commuted to and from school
was not obtained. Including such information would have
enhanced our understanding of the role active commuting
played in accumulated steps/d.

Conclusions

Within the limits of the design of this study the following
conclusions were drawn: 1) nonwhite minority boys are
as active as their Caucasian grade-level counterparts, 2)
nonwhite minority girls are less active than their Cauca-
sian grade-level counterparts, and 3) inner-city nonwhite
minority children and youth who actively commute to and
from school are more likely to meet national PA guide-
lines than nonactive commuters. The latter emphasizes
the need to increase the proportion of youth who actively
commute. Although descriptive, this study offers objec-
tive PA data of nonwhite minority children and youth,
whose inclusion has been limited in previous large-scale
pedometer studies.
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