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Abstract Compared measures of physical activity and

dietary habits used in the Health Is Power (HIP) study, and

described the associations of physical activity and dietary

habits among African American and Hispanic or Latino

women, adjusted for weight status. Cross-sectional baseline

data were compared for community dwelling, healthy

African American (N = 262) and Hispanic or Latina

women (N = 148) who participated in HIP. Physical

activity was measured using the International Physical

Activity Questionnaire (IPAQ) long form, the Check And

Line Questionnaire (CALQ) log and accelerometry. Die-

tary habits were measured using NCI 24-h recall screeners,

vegetable and fruit (VF) logs and the NCI Diet History

Questionnaire (DHQ). Differences in physical activity

and dietary habits were assessed using simultaneous 2

(ethnicity) 9 3 (weight status) ANCOVAs adjusted for age

and socioeconomic status. Women (M age = 44.4 ±

10.9 years) were obese (M = 34.0 ± 9.7 kg/m2), did not

meet physical activity guidelines as measured by acceler-

ometry (M = 19.4 ± 19.1 min MVPA/day) and ate few

VF (M = 2.8 ± 2.7 servings/day). DHQ variables differed

by weight status. IPAQ was associated with CALQ, and

CALQ with accelerometry (P \ .05). IPAQ was not asso-

ciated with accelerometry. Regardless of ethnicity, normal

weight women did more physical activity, reported more

VF consumption, and consumed more fat calories than

overweight and obese women (Ps \ .05). African Ameri-

can women did more MVPA than Hispanic or Latino

women (P \ .001). Relationships between behaviors and

weight status suggest accelerometry and DHQ are prefer-

able, regardless of ethnicity; and studies may capture dif-

ferent domains of physical activity and dietary habits

depending on measure used.

Keywords Minority health � Obesity � Women �
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Introduction

Populations of color in the US have higher prevalence of

physical inactivity (35% of African Americans and 40% of

Hispanics vs. 18% of Caucasians and 29% of the US

population), with African American and Hispanic women

having higher prevalence of physical inactivity than men

(41% of African American and 45.7% of Hispanic women

vs. 23% of African American and 29% of Hispanic men)

even after adjusting for SES factors [1]. Current dietary

habits in populations of color are poorly documented by
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prevalence data. Some data suggest that African Americans

may have poorer dietary habits compared to non-Hispanic

whites [2–4], although there is some evidence to suggest

that Hispanics consume more fruits and vegetables com-

pared to other groups; but fewer than 40% of all Americans

from all groups meet daily recommendations [5]. The high

prevalence of physical inactivity and poor dietary habits,

and particularly the large health disparities that exist

among populations of color and women (compared to

whites and men), are a concern as they may contribute to

the development of obesity, and to a number of related

health compromising conditions, such as cardiovascular

disease, type 2 diabetes and some cancers [6–8]. The

prevalence of obesity among women of color in the US is

particularly troubling, as 54% of non-Hispanic black and

42% of Mexican-American women are obese, compared to

31% of non-Hispanic white women [9].

Despite these existing prevalence data, many inconsis-

tencies remain in the assessment and understanding of

these health behaviors, contributing to unsuccessful inter-

ventions and health promotion efforts. Many of the studies

examining physical activity in African American and

Hispanic or Latino women historically have relied on self-

reported measures of physical activity rather than objective

measures of physical activity [10–16]. More recent data

sets have documented accelerometry measured physical

activity and subsequent comparison to self report; however,

these large epidemiological data sets do not allow for

detailed investigation of health behaviors and characteris-

tics [17–19]. There are a less than a handful of in depth

studies comparing physical activity measurement strategies

in African American women [20–23] and only one done in

Hispanic or Latino women [24]; nearly all of these are

conducted with smaller sample sizes, with little consider-

ation of possible factors that might influence the relation-

ship between accelerometer-measured and self-reported

physical activity.

The dearth of studies done on African American and

Hispanic or Latina women point to a need for greater

measurement development and testing. In comparing self-

report measures of physical activity to objective measures,

there may be low correspondence, in part related to

intentional and unintentional biases in reporting, or to

inaccuracies or irregularities in objective measurement

protocols [25]. Self-report measures of physical activity

have been estimated to account for only 10–15% of the

variance in actual physical activity, and are thus prone to

extensive misclassification of individual and population

physical activity [26]. These low numbers may be driven

by individual characteristics such as weight status or ethnic

differences, which have not been studied extensively.

Studies of dietary habits in women of color have

focused primarily on fat and fruit and vegetable

consumption, without providing a detailed understanding

of the complexities of dietary habits in these populations.

For example, African American women report diets high

in dietary fat and low in fruit and vegetables more often

than non-Hispanic white women [2–4]. As few as one in

every four African American adults report low fat intake

diets compared to one in three non-Hispanic whites or

Hispanic adults [27]. However previous studies have

found an overestimation of self-reported vegetable intake

compared to observed intake in ethnic minority popula-

tions [28]. Studies that have used dietary history ques-

tionnaires, widely regarded as a superior method of

dietary assessment for larger and non-clinic based studies

[29, 30], have been validated in several studies [29–31],

but have been less commonly used to report and compare

more detailed information about dietary habits in these

populations.

Studies measuring and comparing physical activity and

dietary habits and their correlates in African American and

Hispanic or Latina women are needed. There is an evident

dearth of data describing these factors in these most vul-

nerable populations. Most studies investigating correlates

of these behaviors have relied on a single measure of the

health behavior under investigation unable to adequately

assess the complexities of health behaviors. Self-report

measures are influenced by intentional and unintentional

biases, while objective measures may suffer from operator

error or device failures. The lack of investigation and

understanding of important individual level factors, such as

weight status and ethnicity, may contribute to measurement

inconsistencies and hamper reliability and validity. Physi-

cal activity and dietary habits measurements may vary

significantly by weight status across all populations, but

may be a particularly important variable in women of color

given the high vulnerability toward overweight and obesity

[32–35].

The Health Is Power (HIP) study was a 5-year, multi-site

longitudinal study (R01CA109403) to increase physical

activity and improve dietary habits in African American

and Hispanic or Latina women in Houston and Austin,

Texas. The HIP study provides an excellent opportunity to

explore relationships in physical activity and dietary habits

within and between these two ethnic groups. The purposes

of the study were to (1) evaluate the interrelationships

within measures of physical activity and dietary habits, (2)

evaluate relationships between physical activity and dietary

habits measures and (3) determine whether these relation-

ships differed by ethnicity and weight status. We expected

physical activity and dietary habits to vary between African

American and Hispanic or Latina women and vary by

weight status. Findings from this study can enhance

understanding of physical activity and dietary habits in

women of color across weight status groups and aid with
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the development of effective obesity prevention and

control strategies.

Methods

Participants

Four hundred ten community dwelling, African American

and Hispanic or Latina women (311 in Houston and 99 in

Austin) were enrolled in the study and assessed. Of those

enrolled in Houston, 84.6% identified as African American

and 15.4% identified as Hispanic or Latina; all participants

in Austin identified as Hispanic or Latina. All HIP study

assessments, measures and procedures were approved by

the Committee for the Protection of Human Subjects at the

University of Houston, and participants provided written

informed consent to participate.

Procedure

Participants were recruited via posted advertisements in

local media and in announcements in bulletins of com-

munity partners to participate in a health promotion

intervention focused on increasing physical activity or

vegetable and fruit consumption. Interested partici-

pants completed a telephone-administered inclusionary

screener, which included a brief description of the study

and the Physical Activity Readiness Questionnaire

(PAR-Q) [36]. Physically inactive women between the

ages of 25 and 60 years old were invited to participate in

the project.

Women who met inclusionary criteria were consented

and completed a baseline, Time 1 (T1) health assessment.

At the T1 assessment, participants completed an inter-

viewer administered questionnaire, anthropometric mea-

sures of body mass index (BMI = kg/m2) and body fat,

and they were given a take home packet to complete

before the next meeting (approximately 1 week later).

The packet contained more detailed questionnaires not

found in the interviewer-administered survey, including

the CALQ, the DHQ and the VF log. Women who

completed the packet were eligible to complete the

accelerometer assessment.

Women participating in the accelerometer assessment

were instructed to wear the accelerometer for 7 days at all

times, except when showering or sleeping. To enhance

compliance, women were given an accelerometer log,

where they recorded the date, time they put the acceler-

ometer on and time they took the accelerometer off. At the

end of 7 days, women returned the accelerometer to the

study team to download and process the accelerometer data

as previously described [37].

Measures

Physical Activity

The International Physical Activity Questionnaire (IPAQ)

long form was interviewer-administered at the baseline

health assessment. The IPAQ was used to measure self-

reported total physical activity, including work-related,

transportation, domestic and leisure-time physical activity

and walking-, moderate- and vigorous-intensity physical

activity, over the last 7 days [38]. Physical activity was

reported in terms of MET-minutes per week. IPAQ is

widely used and reliable (r = 0.8) but has shown relatively

low validity (r = 0.3) when compared to accelerometry

[39], suggesting measurement of divergent elements of

physical activity.

The Check And Line Questionnaire (CALQ) was used to

measure self-reported detailed daily physical activity for

7 days [40]. The CALQ was administered in the run-in

packet. Women were asked to monitor and record their

physical activity for 7 days using check boxes that could be

connected by drawing a line through them. The CALQ

measures type of physical activity, number of 15-min

sessions of the physical activity, whether the 15-min ses-

sions were done continuously, and intensity.

Objective physical activity data were collected using a

uni-directional ActiGraph GT1M accelerometer (Acti-

Graph, Pensacola, FL) [41]. The ActiGraph accelerome-

ter exhibits strong associations between activity counts

and measured energy expenditure, is responsive to dif-

ferent intensities of physical activity and has the lowest

amount of variance across measurement devices, indi-

cating strong (ICC = 0.87) reliability and validity [42].

An average number of minutes spent in moderate or

greater physical activity (MVPA) per week was used in

analyses.

Dietary Habits

Dietary habits were measured using the National Cancer

Institute’s Fruit and Vegetable Screener and Fat

Screener [43, 44]. Fruit and vegetable consumption was

reported in terms of frequency and amount consumed

over the last month. The Fruit and Vegetable All-day

Screener has adequate validity (r = 0.68 in men, 0.49 in

women) in white adults when compared to the By-Meal

Screener [45]. The Fat Screener measures an individual’s

usual dietary intake of percent calories from fat. The Fat

Screener has good validity (r = 0.64 in men, 0.58 in

women) in adults when compared to true intake [44].

The National Cancer Institute’s Diet History Question-

naire (DHQ) was administered in the run-in packet to
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measure food frequency and amount for 124 food items

over the past 12 months. The Diet History Questionnaire

has adequate validity (rs = 0.49 in men, 0.48 in women)

and reliability (r = 0.7–0.85) in predominantly white men

and women when compared to the Food Frequency

Questionnaire [30, 31].

The Vegetable and Fruit Log (VF Log) was designed

to measure self-reported detailed daily fruit and vegeta-

ble consumption for 7 days. The VF Log was adminis-

tered in the run-in packet. Women were asked to monitor

and record their vegetable and fruit consumption for

7 days, including type of vegetable and fruit eaten,

number of �-cup servings, whether multiple servings

were consumed at one sitting, and color of vegetable or

fruit eaten.

Anthropometry

Anthropometric measures of BMI and body fat were col-

lected by trained personal using established protocols [46].

Height was measured using a stadiometer. Body weight,

BMI and percent body fat were measured in both pounds

and kilograms using a Tanita TBF-310 body composition

analyzer (Tanita, Arlington Heights, IL) [47]. Each mea-

sure was taken twice, and an average of the two mea-

surements was used in analyses.

Analyses

Descriptive analyses were performed to describe individual

health characteristics of the study sample by weight status

and ethnicity, African American and Hispanic or Latina.

Physical activity average minutes per day (measured by an

accelerometer), MET-minutes per week and physical

activity intensity categories were used in analyses. Fruit

and vegetable servings, dietary fat intake and other nutrient

intake were used in analyses.

Weight status was derived from individual BMI using

the following classifications:

1 = Normal (BMI 18.5–24.9 kg/m2)

2 = Overweight (25–29.9 kg/m2)

3 = Obese (30? kg/m2)

Interrelationships between physical activity measures

and dietary habit measures were assessed using bivariate

correlations. The relationship between physical activity and

dietary habits was also assessed using bivariate correla-

tions. Pearson correlations were computed for correlations

among accelerometer, CALQ, screener and VF Log vari-

ables. Spearman’s rho correlation coefficients (rS) were

computed for correlations among IPAQ and DHQ vari-

ables, which were positively skewed. Differences in

physical activity and dietary habits were assessed using

ANCOVA, adjusted for age (years) and socioeconomic

status (income, education and parent’s education), within

ethnicity, across categories of weight status. Physical

activity and nutrient intake measures were transformed by

raising the value by one minus the slope, or one-fourth,

prior to analyses to approximate normality. A P value of

0.05 was used as the criterion for all statistical testing.

Results

Descriptive Characteristics

Most participants were overweight or obese (M BMI =

34.0 kg/m2, SD = 9.7) and had a mean body fat percent-

age of 41.8% (SD = 9.4). Two-thirds (66%) had graduated

from high school or completed the GED, and nearly half

(49.1%) reported an income 401% or greater above the

Federal Poverty Level for a family of four [48]. Demo-

graphic characteristics by ethnicity and weight status are

presented in Table 1.

Table 1 Baseline participant demographic characteristics by ethnicity and weight status

African American Hispanic or Latina

Normal

(n = 24)

Overweight

(n = 62)

Obese

(n = 176)

Normal

(n = 11)

Overweight

(n = 33)

Obese

(n = 102)

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Age (years) 37.1 (10.7) 46.3 (9.99) 44.1 (11.5) 41.4 (11.3) 49.4 (8.6) 44.37 (10.9)

BMI (kg/m2) 23.0 (1.4) 27.7 (1.42) 38.3 (10.6) 22.7 (1.5) 27.8 (1.4) 36.49 (8.2)

% (N) % (N) % (N) % (N) % (N) % (N)

Completed some

college or more

9.1 (23) 22.6 (56) 66.0 (163) 0.06 (8) 17.0 (24) 72.3 (70)

401? % above federal

poverty level

60.9 (14) 50.9 (28) 54.8 (85) 44.4 (4) 46.7 (14) 37.9 (36)
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Interrelationships Among Physical Activity Measures

Intercorrelations among physical activity measures are

presented in Table 2. IPAQ transportation-related, leisure-

time, and vigorous physical activity were significantly

correlated with moderate or vigorous physical activity

(MVPA) logged on the CALQ (r = .115-.119, P \ .016–

.020). Physical activity logged on the CALQ was corre-

lated with accelerometry measured MVPA (r = .186,

P = .011). IPAQ and accelerometry measures were not

significantly correlated.

Interrelationships Among Dietary Habits Measures

Intercorrelations among dietary habits measures are pre-

sented in Table 3. Fruit and vegetable servings reported

on the FV screener were correlated with total fruit and veg-

etable servings recorded on the VF Log (r = .164,

P = .001) and fruit (r = .523, P \ .001) and vegetable

(r = .226, P = .001) servings on the DHQ. Screener serv-

ings of fruit and vegetables were also significantly correlated

with food energy calories, carbohydrates and dietary fiber

from the DHQ (r = .156-.322, P = .000–.026).

In general, FV screener and VF log measures of fruit

and vegetable servings were consistent with vegetable and

fruit servings on the DHQ and inversely related with fat

intake. Servings of fruit and vegetables reported on the

screener were negatively correlated with percent energy

intake from fat reported on the DHQ (r = -.214,

P = .002). Percent calories consumed from fat on the

screener was positively correlated with total fat in grams

(r = .318, P \ .001) and percent energy intake from fat

(r = .307, P \ .001) on the DHQ. Screener calories from

fat was negatively correlated with screener fruit and veg-

etable servings (r = -.099, P = .049) and VF Log fruit

servings (r = -.103, P = .042) but not significantly cor-

related with VF Log vegetable servings. Percent calories

consumed from fat on the screener was also positively

correlated with food energy, protein and cholesterol intake

reported on the DHQ (r = .168–.317, P = .000–.018).

Total VF Log fruit and vegetable servings were correlated

with servings of fruit (r = .293, P \ .001) and vegetables

(r = .302, P \ .001) on the DHQ.

Relationships Between Measures of Physical Activity

and Dietary Habits

Self-reported physical activity measured by the IPAQ was

significantly correlated with dietary habits measures. IPAQ

Table 2 Bivariate correlations among physical activity measures

Accelerometer CALQ

IPAQ work .078 .041

IPAQ transportation .109 .118

IPAQ domestic -.026 .066

IPAQ leisure .026 .119

IPAQ walking .077 .049

IPAQ moderate -.022 .059

IPAQ vigorous .037 .115

IPAQ total PA .059 .063

Accelerometer 1.000 .184

CALQ .186 1.000

Spearman’s rho reported for all IPAQ subscale correlations; Pearson’s

r reported for correlations between accelerometer and CALQ; Bold-

face indicates significant (P \ .05) correlation between measures

Table 3 Bivariate correlations

among dietary habits measures

* Pearson’s r reported for all

correlations; boldface indicates

significant (P \ .05) correlation

between measures

FV

screener

Fat

screener

VF log

fruit

VF log

vegetables

VF log

total FV

DHQ food energy .156* .218 .083 .026 .054

DHQ protein .116 .168 .119 .053 .087

DHQ carbohydrate .277 .052 .153 .058 .106

DHQ dietary fiber .322 -.015 .278 .231 .271

DHQ total fat .034 .318 -.006 -.012 -.011

DHQ cholesterol .018 .317 .024 -.016 .001

DHQ vegetable servings .226 .079 .200 .335 .302

DHQ fruit servings .523 -.205 .338 .224 .293

DHQ protein % intake .007 -.053 .141 .144 .154

DHQ carbohydrate % intake .226 -.347 .108 .008 .054

DHQ total fat % intake -.214 .307 -.152 -.058 -.105

FV screener 1.000 -.099 .204 .121 .164

Fat screener -.099 1.000 -.103 -.064 -.084

VF log fruit .204 -.103 1.000 .792 .926

VF log vegetable .121 -.064 .792 1.000 .963

VF log total FV .164 -.084 .926 .963 1.000
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measured work (rS = .111, P = .025), transportation

(rS = .104, P = .035), leisure-time (rS = .127, P = .010),

walking (rS = .183, P \ .001), vigorous intensity (rS =

.128, P = .010) and total (rS = .161, P = .001) physical

activity were positively correlated with fruit and vegetable

servings reported on the Screener. IPAQ gardening and

housework physical activity were correlated with total fruit

and vegetable servings logged on the VF Log (rS = .103,

P = .038). IPAQ work (rS = .142, P = .043) and walking

(rS = .168, P = .016) physical activity were significantly

correlated with consumption of deep yellow vegetables as

measured by DHQ.

International Physical Activity Questionnaire vigorous

intensity physical activity was positively correlated with

consumption of starchy vegetables (rS = .155, P = .027)

as measured by DHQ. Correlations between physical

activity and dietary habits measures are presented in

Table 4. Physical activity logged on the CALQ was not

correlated with any dietary habits. Accelerometry mea-

sured physical activity was significantly correlated with

percent calories consumed from fat (r = .164, P = .028)

and consumption of dark green vegetables (r = .307,

P = .001).

Physical Activity and Dietary Habits Differences

by Ethnicity and Weight Status

Self-reported IPAQ, logged (CALQ) and measured

(accelerometer) physical activity descriptive characteristics

are presented in Table 5. IPAQ self-reported MVPA

(converted from MET-minutes) ranged from 28 min per

week for normal weight African American women to

90 min per week for normal weight Hispanic or Latina

women. Obese African American women logged nearly

5 h of physical activity each week on their CALQ—two to

three times as much MVPA per week than normal weight

or overweight African American women. Mean acceler-

ometer-measured MVPA ranged from 26.8 min per day for

normal weight African American women to 9.7 min per

day for obese Hispanic or Latina women. Obese and

overweight African American women did less physical

activity as measured by accelerometer compared to normal

African American women. Normal weight Hispanic or

Latina women logged (on CALQs) and did (measured by

accelerometer) more MVPA than overweight and obese

Hispanic or Latina women. African American women

did significantly more MVPA accelerometry measured

Table 4 Bivariate correlations between physical activity and dietary habits measures

IPAQ

work

IPAQ

transportation

IPAQ

domestic

IPAQ

leisure

IPAQ

walking

IPAQ

moderate

IPAQ

vigorous

IPAQ

total

Accelerometer CALQ

FV screener .111* .104 .084 .127 .183 .093 .128 .161 .018 .017

Fat screener -.007 -.052 -.021 -.085 -.092 .023 -.016 -.049 .164 .021

VF log fruit .042 .072 .091 -.007 -.008 .069 .031 .024 .020 -.006

VF log vegetable .028 .078 .105 .005 -.013 .083 .032 .025 .049 .011

VF log total FV .038 .081 .103 .003 -.009 .080 .034 .029 .039 .004

DHQ food energy .004 -.078 -.030 -.054 -.060 .005 -.066 -.011 -.044 .004

DHQ protein -.054 -.050 -.032 -.062 -.081 .004 -.104 -.054 -.018 -.025

DHQ carbohydrate .037 -.057 -.017 -.005 -.002 .007 -.023 .034 -.115 .013

DHQ dietary fiber .019 -.008 -.063 .011 .038 -.045 -.023 .035 .006 -.019

DHQ total fat .000 -.085 -.030 -.075 -.083 .009 -.060 -.027 -.024 .005

DHQ cholesterol -.071 -.078 -.006 -.056 -.115 .022 -.077 -.076 .003 -.007

DHQ vegetables .061 .011 -.029 .046 .063 -.007 .023 .058 .168 .000

DHQ dark green vegetables .102 .090 -.031 .043 .148 -.020 -.006 .074 .307 -.032

DHQ deep yellow vegetables .142 .120 .026 .062 .168 .047 .102 .129 .001 -.047

DHQ starchy vegetables .049 .044 .057 .066 .044 .049 .155 .086 .038 -.047

DHQ fruit .002 .023 -.081 .098 .053 -.091 -.024 .004 -.078 .043

DHQ whole grain servings .015 -.100 -.051 .052 -.060 -.018 .040 -.006 -.015 -.034

DHQ protein % intake -.078 .099 .023 -.049 -.029 .027 -.093 -.059 .042 -.063

DHQ carbohydrate % intake .105 .057 -.042 .073 .135 -.062 .078 .071 -.144 .017

DHQ fat % intake -.037 -.061 .076 -.046 -.069 .096 -.016 .000 .029 .013

* Spearman’s rho reported for all IPAQ correlations; Pearson’s rho reported for all accelerometer and CALQ correlations; boldface indicates

significant (P \ .05) correlation between measures
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physical activity than Hispanic or Latina women

(F(1,186) = 10.4, P = .002).

Dietary habits reported on the FV and Fat screeners,

logged on the VF Log and reported on the DHQ are pre-

sented in Table 6. Fruit and vegetable servings per day

measured by screener ranged from 1.7 for overweight

Hispanic or Latina women to 3.2 for both normal weight

African American and Hispanic or Latina women, which

was higher than the average number of servings reported

each day on the VF Log. Fruit and vegetable servings

reported on the DHQ and VF Log were similar across all

ethnicity and weight status groups. Percent of calories

consumed from fat each day as measured by the Fat

Screener ranged from 29.4% for normal weight Hispanic or

Latina women to 32.3% for obese African American

women. Protein, carbohydrate and total fat intakes as per-

centage of food energy consumption (in kcal) were similar

across ethnicity and weight status groups. Protein averaged

15.2%, carbohydrate averaged 49.4% and total fat averaged

36.4% kcal across all women.

Post hoc comparisons among groups using F statistics

and Bonferroni-type simultaneous confidence intervals

showed African American and Hispanic or Latina normal

weight women reported more fruit and vegetable

consumption than overweight women (SE = 0.6, CI:

0.06–2.31, P = .039). Calorie consumption from fat varied

significantly by weight status (F(2,387) = 4.7, P = .02).

Post-hoc comparisons showed both African American and

Hispanic or Latina normal weight women consumed fewer

calories from fat than overweight and obese women

(SE = 0.483, CI for difference: -3.105 to -0.166, P =

.029). African American and normal weight women con-

sumed more servings of dark green vegetables than

Hispanic or Latina (F(1,199) = 7.2, P = .008) and over-

weight and obese (SE = 0.18, CI: 0.13–0.82, P =

.007) women, respectively, but the interaction between

ethnicity and weight status was not significant. Statistically

significant physical activity and dietary habits differences

between ethnicity and weight status groups are indicated by

boldface in Tables 5 and 6.

Discussion

This study is among the first to measure interrelationships

within and between physical activity and dietary habits

measures and determine whether these measures differed

by ethnicity and weight status in a sizable sample of

African American and Hispanic or Latina community

dwelling women. We found that African American women

demonstrated significantly more accelerometry measured

physical activity compared to Hispanic or Latino women in

contrast to recent reports that have suggested that middle

aged Hispanic or Latina women may demonstrate more

physical activity compared to other ethnic groups of

women [17, 18]. This may be a function of weight status, as

these data suggested that women who are more physically

active as measured by accelerometry tend to weigh less,

consistent with previous research in other samples [24, 49].

This relationship endured, regardless of ethnicity. The

interaction between ethnicity and weight status in deter-

mining physical activity patterns bears further investiga-

tion, particularly among Hispanic or Latina women, who

have received little attention in the literature.

In contrast, obese African American women tended to

log more physical activity on the CALQ than did obese

Hispanic or Latina women. Further, overweight or obese

African American and Hispanic or Latina women reported

more physical activity on the IPAQ compared to normal

African American women, suggesting an additional

potential interaction between ethnicity and weight status. It

is unclear whether the inconsistency between accel-

erometry and self report reflects volitional misreporting,

measurement of different domains of physical activity

represented by the instruments, or whether obese African

American women perceived that they were getting more

physical activity than they actually did. This may suggest

that there is need for better education in these populations

about the experiential quality of the intensity and duration

of physical activity that is needed to meet guidelines. It is

also likely that accelerometry may not be as precise a

measure when assessed on obese samples; the larger mass

and girth introduces additional points of measurement

error. It is also possible that the very low levels of fitness in

obese woman may bias accelerometer cutpoints, suggesting

more room for refinement in applicability of objective

physical activity measurement.

We found interesting relationships among measures of

physical activity. The CALQ self monitoring instrument

demonstrated good criterion validity compared to both the

IPAQ and accelerometer. The CALQ appears to tap into a

unique dimension of physical activity monitoring than

either the IPAQ or accelerometer alone, given that these

two measures were not associated with each other (IPAQ

was associated with CALQ, and CALQ was associated

with accelerometer, but IPAQ was not associated with

accelerometer). The widely used IPAQ is clearly capturing

some measure of physical activity, but it is not clear how

accurate that is, at least in comparison to objectively

measured physical activity. Although other studies have

found some level of criterion validity between the IPAQ

and accelerometry [50], perhaps this relationship is not true

in minority women or among populations that are over-

weight and obese. It might be more efficient to use a

less time consuming self administered instrument, since

IPAQ appears to have the same limitations associated with
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self-report that other self-report measures of physical

activity have in this sample.

Regardless of ethnicity, normal weight women tended to

eat more fruit and vegetables and eat less fat than did

overweight or obese women, consistent with previous

reports [51, 52]. It is unclear whether this reflects under-

standing of recommendations for maintaining a healthy

body weight or whether these women simply selected

different foods because of taste preference. This finding

was only found when dietary habits were measured using

the DHQ. Although some screener and VF log data appear

to support this also, there may have been insufficient sta-

tistical power or lack of sensitivity in these measures to

distinguish among groups.

The NCI endorsed screeners showed good validity; they

were correlated with both VF log and DHQ. The new VF

log self monitoring instrument showed good validity as it

was correlated with both screeners and DHQ. Despite these

promising measures of validity, the DHQ was the only

instrument sensitive enough to illuminate dietary habits

differences among groups, contributing evidence to its

superiority among self-report dietary habits measures.

Although the screener and VF log provide important

information, more detailed instruments, like the DHQ are

important to reflect the relatively subtle dietary differences

that contribute to weight status.

At both sites and among all women, regardless of eth-

nicity, the majority of women were overweight or obese,

suggesting that research studies soliciting women of color

for physical activity interventions are likely to attract those

who wish to lose weight. It is notable that some measures

of physical activity appeared related to measures of dietary

habits, suggesting that physical activity and dietary habits

may be closely aligned behaviorally, particularly in women

who are concerned with weight loss and control. Approx-

imately two thirds of the sample indicated that losing

weight was an important reason that they had joined the

project (data not shown). It may be that many women,

regardless of ethnicity, are interested in developing sus-

tainable habits for healthful living, despite earlier reports of

populations of color preferring larger body sizes [53–55].

This underscores the importance of continuing to develop

strategies and messages to reach populations of color, as

there may be many overweight and obese women who

would like assistance with weight control, and simply not

have the resources to access it. Strengths of this study

include a sizeable, community dwelling sample of African

American and Hispanic or Latino women, enhanced eco-

logic validity, unprecedented detail in measures of dietary

habits and physical activity, and measured weight status.

Future studies are needed to replicate these findings and

develop strategies to improve the health of African

American and Hispanic or Latina women.

Acknowledgments The Health Is Power (HIP) project was sup-

ported by a grant from the National Institutes of Health National

Cancer Institute (1R01CA109403) award to Dr. Rebecca E. Lee at the

University of Houston.

References

1. Centers for Disease Control and Prevention. (2007). Behavioral

risk factor surveillance system, prevalence and trends data,

overweight and obesity (BMI). Retrieved March 20, 2009, from

http://apps.nccd.cdc.gov/brfss/list.asp?cat=OB&yr=2007&qkey=

4409&state=All.

2. Stolley, M. R., Fitzgibbon, M. L., Schiffer, L., et al. (2009).

Obesity reduction black intervention trial (ORBIT): Six-month

results. Obesity (Silver Spring), 17(1), 100–106.

3. Buller, D. B., Woodall, W. G., Zimmerman, D. E., et al. (2008).

Randomized trial on the 5 a day, the Rio Grande Way Website, a

web-based program to improve fruit and vegetable consumption

in rural communities. Journal of Health Communication, 13(3),

230–249.

4. Savage, J. S., Marini, M., & Birch, L. L. (2008). Dietary energy

density predicts women’s weight change over 6 y. American
Journal of Clinical Nutrition, 88(3), 677–684.

5. Fruit and vegetable consumption among adults–United States,

2005. MMWR Morbidity and Mortality Weekly Report, 56(10),

213–217.

6. Woolf, K., Reese, C. E., Mason, M. P., Beaird, L. C., Tudor-

Locke, C., & Vaughan, L. A. (2008). Physical activity is asso-

ciated with risk factors for chronic disease across adult women’s

life cycle. Journal of the American Dietetic Association, 108(6),

948–959.

7. Krishnan, S., Rosenberg, L., & Palmer, J. R. (2009). Physical

activity and television watching in relation to risk of type 2

diabetes: The Black Women’s Health Study. American Journal of
Epidemiology, 169(4), 428–434.

8. Li, T. Y., Rana, J. S., Manson, J. E., et al. (2006). Obesity as

compared with physical activity in predicting risk of coronary

heart disease in women. Circulation, 113(4), 499–506.

9. Ogden, C. L., Carroll, M. D., Curtin, L. R., McDowell, M. A.,

Tabak, C. J., & Flegal, K. M. (2006). Prevalence of overweight

and obesity in the United States, 1999–2004. Journal of the
American Medical Association, 295(13), 1549–1555.

10. He, X. Z., & Baker, D. W. (2005). Differences in leisure-time,

household, and work-related physical activity by race, ethnicity,

and education. Journal of General Internal Medicine, 20(3),

259–266.

11. Peterson, K. E., Dubowitz, T., Stoddard, A. M., Troped, P. J.,

Sorensen, G., & Emmons, K. M. (2007). Social context of

physical activity and weight status in working-class populations.

Journal of Physical Activity and Health, 4(4), 381–396.

12. Wellman, N. S., Kamp, B., Kirk-Sanchez, N. J., & Johnson, P. M.

(2007). Eat better & move more: a community-based program

designed to improve diets and increase physical activity among older

Americans. American Journal of Public Health, 97(4), 710–717.

13. Zhao, G., Ford, E. S., Li, C., & Mokdad, A. H. (2008). Com-

pliance with physical activity recommendations in US adults with

diabetes. Diabetic Medicine, 25(2), 221–227.

14. Carlson, S. A., Densmore, D., Fulton, J. E., Yore, M. M., & Kohl,

H. W., 3rd. (2009). Differences in physical activity prevalence

and trends from 3 U.S. surveillance systems: NHIS, NHANES,

and BRFSS. Journal of Physical Activity and Health, 6(Suppl 1),

S18–S27.

15. Marshall, S. J., Jones, D. A., Ainsworth, B. E., Reis, J. P., Levy,

S. S., & Macera, C. A. (2007). Race/ethnicity, social class, and

J Community Health

123

http://apps.nccd.cdc.gov/brfss/list.asp?cat=OB&yr=2007&qkey=4409&state=All
http://apps.nccd.cdc.gov/brfss/list.asp?cat=OB&yr=2007&qkey=4409&state=All


leisure-time physical inactivity. Medicine and Science in Sports
and Exercise, 39(1), 44–51.

16. Caspersen, C. J., Pereira, M. A., & Curran, K. M. (2000).

Changes in physical activity patterns in the United States, by sex

and cross-sectional age. Medicine and Science in Sports and
Exercise, 32(9), 1601–1609.

17. Ham, S. A., & Ainsworth, B. E. (2010). Disparities in data on

healthy people 2010 physical activity objectives collected by

accelerometry and self-report. American Journal of Public
Health, 100(Suppl 1), S263–S268.

18. Hawkins, M. S., Storti, K. L., Richardson, C. R., King, W. C.,

Strath, S. J., Holleman, R. G., et al. (2009). Objectively measured

physical activity of USA adults by sex, age, and racial/ethnic

groups: A cross-sectional study. International Journal of
Behavioral Nutrition and Physical Activity, 6, 31.

19. Troiano, R. P., Berrigan, D., Dodd, K. W., Masse, L. C., Tilert,

T., & McDowell, M. (2008). Physical activity in the United States

measured by accelerometer. Medicine and Science in Sports and
Exercise, 40(1), 181–188.

20. Banda, J. A., Hutto, B., Feeney, A., et al. (2010). Comparing

physical activity measures in a diverse group of midlife and older

adults. Medicine and Science in Sports Exercise, 42(12),

2251–2257.

21. Smitherman, T. A., Dubbert, P. M., Grothe, K. B., et al. (2009).

Validation of the Jackson Heart Study physical activity survey in

African Americans. Journal of Physical Activity and Health,
6(Suppl 1), S124–S132.

22. Wolin, K. Y., Heil, D. P., Askew, S., Matthews, C. E., & Bennett,

G. G. (2008). Validation of the International Physical Activity

Questionnaire-short among Blacks. Journal of Physical Activity
and Health, 5(5), 746–760.

23. Carter-Nolan, P. L., Adams-Campbell, L. L., Makambi, K.,

Lewis, S., Palmer, J. R., & Rosenberg, L. (2006). Validation of

physical activity instruments: Black women’s health study.

International Society on Hypertension in Blacks, 16(4), 943–947.

24. Vella, C. A., Zubia, R. Y., Ontiveros, D., & Cruz, M. L. (2009).

Physical activity, cardiorespiratory fitness, and metabolic syn-

drome in young Mexican and Mexican-American women.

Applied Physiology, Nutrition and Metabolism, 34(1), 10–17.

25. Slootmaker, S. M., Schuit, A. J., Chinapaw, M. J., Seidell, J. C.,

& Van Mechelen, W. (2009). Disagreement in physical activity

assessed by accelerometer and self-report in subgroups of age,

gender, education and weight status. International Journal of
Behavioral Nutrition and Physical Activity, 6, 17.

26. Sallis, J. F., & Owen, N. (1999). Physical activity and behavioral
medicine. Thousand Oaks, CA: Sage.

27. Centers for Disease Control and Prevention. (2009). the healthy

people 2010 database, from http://wonder.cdc.gov/data2010/

focus.htm.

28. Di Noia, J., & Contento, I. R. (2009). Use of a brief food fre-

quency questionnaire for estimating daily number of servings of

fruits and vegetables in a minority adolescent population. Journal
of the American Dietetic Association, 109(10), 1785–1789.

29. Millen, A. E., Midthune, D., Thompson, F. E., Kipnis, V., &

Subar, A. F. (2006). The National Cancer Institute diet history

questionnaire: Validation of pyramid food servings. American
Journal of Epidemiology, 163(3), 279–288.

30. Subar, A. F., Thompson, F. E., Kipnis, V., Midthune, D., Hur-

witz, P., McNutt, S., et al. (2001). Comparative validation of the

Block, Willett, and National Cancer Institute food frequency

questionnaires: The Eating at America’s Table Study. American
Journal of Epidemiology, 154(12), 1089–1099.

31. Subar, A. F., Ziegler, R. G., Thompson, F. E., Johnson, C. C.,

Weissfeld, J. L., Reding, D., et al. (2001). Is shorter always

better? Relative importance of questionnaire length and cognitive

ease on response rates and data quality for two dietary ques-

tionnaires. American Journal of Epidemiology, 153(4), 404–409.

32. Wang, Y., Liang, H., & Chen, X. (2009). Measured body mass

index, body weight perception, dissatisfaction and control prac-

tices in urban, low-income African American adolescents. Bio
Med Central Public Health, 9, 183.

33. Crespo, C. J., Smit, E., Andersen, R. E., Carter-Pokras, O., &

Ainsworth, B. E. (2000). Race/ethnicity, social class and their

relation to physical inactivity during leisure time: Results from

the Third National Health and Nutrition Examination Survey,

1988–1994. American Journal of Preventative Medicine, 18(1),

46–53.

34. Tudor-Locke, C., Johnson, W. D., & Katzmarzyk, P. T. (2009).

Accelerometer-determined steps per day in US adults. Medicine
and Science in Sports Exercise, 41(7), 1384–1391.

35. Hernandez-Valero, M. A., Thomson, C. A., Hernandez, M., et al.

(2008). Comparison of baseline dietary intake of Hispanic and

matched non-Hispanic white breast cancer survivors enrolled in

the Women’s Healthy Eating and Living study. Journal of the
American Dietetic Association, 108(8), 1323–1329.

36. Thomas, S., Reading, J., & Shephard, R. J. (1992). Revision of

the Physical Activity Readiness Questionnaire (PAR-Q). Cana-
dian Journal of Sports Science, 17(4), 338–345.

37. Layne, C. S., Mama, S. K., Banda, J. A., & Lee, R. E. (2011).

Development of an ecologically valid approach to assess mod-

erate physical activity using accelerometry in community

dwelling women of color: A cross-sectional study. International
Journal of Behavioral Nutrition and Physical Activity, 8(1), 21.

38. Sjostrom, M. (2001). International Physical Activity Question-

naire (IPAQ), from http://www.ipaq.ki.se/index.htm.

39. Craig, C. L., Marshall, A. L., Sjostrom, M., Bauman, A. E.,

Booth, M. L., Ainsworth, B. E., et al. (2003). International

Physical Activity Questionnaire: 12-country reliability and

validity. Medicine and Science in Sports Exercise, 35(8),

1381–1395.

40. Lee, R. E., Mama, S. K., Banda, J. A., Medina, A. V., Reese-

Smith, J. Y., Layne, C. S., et al. (2010). Differences across

physical activity, dietary habits, and weight in women of color.

Annals of Behavioral Medicine, 39(1), S179.

41. ActiGraph. (2009). ActiGraph, from http://www.theactigraph.com/.

42. Welk, G. J. (2005). Principles of design and analyses for the

calibration of accelerometry-based activity monitors. Medicine
and Science in Sports Exercise, 37(11 Suppl), S501–S511.

43. Thompson, F. E., Subar, A. F., Smith, A. F., et al. (2002). Fruit

and vegetable assessment: Performance of 2 new short instru-

ments and a food frequency questionnaire. Journal of the
American Dietetic Association, 102(12), 1764–1772.

44. Thompson, F. E., Midthune, D., Subar, A. F., Kipnis, V., Kahle,

L. L., & Schatzkin, A. (2007). Development and evaluation of a

short instrument to estimate usual dietary intake of percentage

energy from fat. Journal of the American Dietetic Association,
107(5), 760–767.

45. Thompson, F. E., Kipnis, V., Subar, A. F., et al. (2000). Evalu-

ation of 2 brief instruments and a food-frequency questionnaire to

estimate daily number of servings of fruit and vegetables.

American Journal of Clinical Nutrition, 71(6), 1503–1510.

46. Pickering, T. G., Hall, J. E., Appel, L. J., et al. (2005). Recommen-

dations for blood pressure measurement in humans and experimental

animals: Part 1: Blood pressure measurement in humans: A state-

ment for professionals from the Subcommittee of Professional and

Public Education of the American Heart Association Council on

High Blood Pressure Research. Circulation, 111(5), 697–716.

47. Tanita. (2007). Body composition analyzer/scales. Retrieved

March 14, 2008, from http://www.tanita.com/BodyComposition.

shtml.

J Community Health

123

http://wonder.cdc.gov/data2010/focus.htm
http://wonder.cdc.gov/data2010/focus.htm
http://www.ipaq.ki.se/index.htm
http://www.theactigraph.com/
http://www.tanita.com/BodyComposition.shtml
http://www.tanita.com/BodyComposition.shtml


48. U.S. Department of Health and Human Services. (2007). The

2007 HHS poverty guidelines, from http://aspe.hhs.gov/poverty/

07poverty.shtml.

49. Sternfeld, B., Wang, H., Quesenberry, C. P., et al. (2004).

Physical activity and changes in weight and waist circumference

in midlife women: Findings from the Study of Women’s Health

across the Nation. American Journal of Epidemiology, 160(9),

912–922.

50. Hagstromer, M., Ainsworth, B. E., Oja, P., & Sjostrom, M.

(2010). Comparison of a subjective and an objective measure of

physical activity in a population sample. Journal of Physical
Activity and Health, 7(4), 541–550.

51. Alexy, U., Sichert-Hellert, W., Kersting, M., & Schultze-

Pawlitschko, V. (2004). Pattern of long-term fat intake and BMI

during childhood and adolescence—results of the DONALD

Study. International Journal of Obesity and Related Metabolic
Disorders, 28(10), 1203–1209.

52. Rolls, B. J., Ello-Martin, J. A., & Tohill, B. C. (2004). What can

intervention studies tell us about the relationship between fruit

and vegetable consumption and weight management? Nutrition
Reviews, 62(1), 1–17.

53. Burke, L. E., Steenkiste, A., Music, E., & Styn, M. A. (2008). A

descriptive study of past experiences with weight-loss treatment.

Journal of the American Dietetic Association, 108(4), 640–647.

54. Mama, S. K., Quill, B. E., Fernandez-Esquer, M. E., Reese-

Smith, J. Y., Banda, J. A., & Lee, R. E. (2009). Association

between body image and physical activity in African American

women. Obesity, 17(Suppl 2), S162.

55. Lipowski, M., Bulinski, L., & Krawczynski, M. (2009). Physical

activities among other types of health-related behaviour in people

losing weight. Medical Science Monitor, 15(8), CR423–CR428.

J Community Health

123

http://aspe.hhs.gov/poverty/07poverty.shtml
http://aspe.hhs.gov/poverty/07poverty.shtml

	Multiple Measures of Physical Activity, Dietary Habits and Weight Status in African American and Hispanic or Latina Women
	Abstract
	Introduction
	Methods
	Participants
	Procedure
	Measures
	Physical Activity
	Dietary Habits
	Anthropometry

	Analyses

	Results
	Descriptive Characteristics
	Interrelationships Among Physical Activity Measures
	Interrelationships Among Dietary Habits Measures
	Relationships Between Measures of Physical Activity and Dietary Habits
	Physical Activity and Dietary Habits Differences by Ethnicity and Weight Status

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


