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Abstract

Aim—To evaluate the validity of the Stanford Brief Activity Survey (SBAS) and Exercise Vital
Sign (EVS) questionnaire against accelerometer-determined time in moderate-to-vigorous physical
activity (MVPA) among African-American (AA) women.

Background—Limited research has evaluated the validity of brief physical activity (PA)
questionnaires among AA women. Since the validity of PA questionnaires may differ among
members of varying racial/ethnic groups, research is needed to explore the validity of self-report
PA measures among AA women.

Methods—A total of 30 AA women [Mage = 35.5 + 5.3; Mbody mass index (BMI) = 31.1

+ 7.8] wore ActiGraph GT3X + accelerometers (ActiGraph, LLC, Pensacola FL, USA) for seven
days and completed both the SBAS and EVS at two different assessment periods (71 and 72).
Criterion validity was calculated using Spearman's rank order correlations between each
questionnaire score and accelerometer-measured MVPA. Sensitivity, specificity, and positive and
negative predictive values were calculated using accelerometer-measured MVPA as the criterion to
determine the ability of each questionnaire to predict whether or not a participant was meeting the
2008 US PA Guidelines

Findings—Spearman correlation coefficients between questionnaire scores and minutes of
accelerometer-measured MVPA were low (EVS, r=0.27 at 71 and r=0.26 at 72; SBAS, r=0.10
at 71 and r=0.28 at 72) and not statistically significant (Ps > 0.05). The EVS had sensitivity,
specificity, and negative and positive predictive values of 27, 89, 59, and 68% at 71 and 33, 74, 38,
and 70% at 72, respectively. The SBAS had sensitivity, specificity, and negative and positive
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predictive values were 18, 79, 33, and 62% at 71 and 67, 58, 43, and 79% at 72. While both
questionnaires may be useful in identifying AA women who do not meet the 2008 PA Guidelines,
using the questionnaires to identify AA women meeting the PA Guidelines should be done with

caution.
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Introduction

The benefits of physical activity (PA) are well established for the prevention and treatment
of various health conditions, including overweight and obesity, cardiovascular disease, type
Il diabetes, and select cancers (ie, breast and colorectal) (US Department of Health and
Human Services, 2008). Current US Guidelines recommend that Americans engage in a
minimum of 150 min of moderate-intensity aerobic PA each week in order to receive health
benefits and reduce risk for chronic disease (US Department of Health and Human Services,
2008). Despite these recommendations, many Americans, especially minorities and women,
are insufficiently active. National data show that ~36% of African-American (AA) women
achieve the national PA Guidelines [Centers for Disease Control and Prevention (CDC),
2010]; which is substantially lower than the national average (48%) and to the PA levels
White women (46%) (CDC, 2010). AA women are also disproportionally burdened by
disease conditions associated with insufficient PA, including overweight and obesity (Ogden
et al., 2014), type 1l diabetes (Kahn et al., 2006; Goossens, 2008; Bluher, 2009; Glauber and
Karnieli, 2013), metabolic syndrome (Ervin, 2009), and cardiovascular disease (Mosca et
al., 1997; Mosca, 2007; Ashraf and Baweja, 2013; Bastien ef al., 2014). The low PA levels
and associated disparate chronic disease burden among AA women indicate the need for PA
promotion efforts in this high-risk population.

An important aspect for researchers, clinicians, and public health practitioners to consider
when evaluating and promoting PA among AA women is the validity of measure used to
assess PA. Accurate assessment of PA is critical to identify individuals who could benefit
from increasing their PA, as well as to evaluate the effectiveness of PA promotion efforts.
Obijective PA measures, such as accelerometers and doubly labeled water, are often viewed
as the ‘gold standard’ of PA assessment (Plasqui and Westerterp, 2007; Westerterp, 2009;
Plasqui et al., 2013). However, objective PA measures are not always feasible or appropriate
for use due to cost and time restraints, as well as the high level participant burden. For
example, PA assessment using accelerometers requires participants to wear an activity
monitor (usually on their hip or wrist) for an extended period of time (ie, four to seven days)
to obtain a valid assessment (Trost et al., 2005). This can be troublesome for participants
because they have to remember to wear the accelerometer on a daily basis and be willing to
wear it even when they perceive it as intrusive or uncomfortable. The cost of accelerometers
is also high, with prices ranging from $250 to $500 for a single device. PA assessed using
doubly labeled water has similar barriers, as this method requires participants to drink
oxygen and hydrogen enriched water and provide frequent urine, saliva, and/or blood
samples during the assessment period (usually between 7 and 21 days; Levine, 2005). The
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cost is also substantial, with a typical assessment costing around $1500/participant.
Questionnaires, on the other hand, represent a quick, low cost, and low participant burden
alternative to assessing PA.

Most PA questionnaires used in the United States have been predominately validated among
White populations with little attention paid to the validity of the measures among racial/
ethnic minorities (Sallis and Saelens, 2000; Wolin et al., 2010). Evidence suggests that AA
women have different PA preferences than White women [ie, prefer group-based PAs that
allow socialization and interaction (eg, group-based walking, dance, aerobics) and have
limited interests in performing more individualistic or racquet-based sporting activities (eg,
swimming, golf, tennis); Nies ef a/., 1999; Wood, 2002; Pekmezi et al.,, 2013] and engage in
more of occupational PA (Evenson et al.,, 2003; He and Baker, 2005). Accordingly, it is
possible that the sample activities and recall prompts included in most PA questionnaires do
not coincide with the PA preferences or activities performed by AA women. Similarly, most
PA questionnaires require high levels of literacy and/or numeracy to understand the
questionnaire items and recall activities performed, which may also effect the validity of the
measures among AA women since AA women, on average, have lower education levels than
their White counterparts (United States Census Bureau, 2014). This suggests that the validity
of self-report PA instruments may differ among AA women when compared with
predominately White populations.

In a 2010 review of self-report PA measures used to assess PA among US Blacks, Wolin ef
al. (2010) identified only 10 PA questionnaires that have been validated in Black or AA
populations. Of these 10 questionnaires, none were brief PA assessment instruments (ie,
<two items). The shortest PA questionnaires included the Nurse's Health Study (eight-items)
(Young et al., 2001) and walking items of the Paffenbarger PA Questionnaire (eight-items)
(CDC, 2007). We reviewed the literature to identify additional validation studies of brief PA
questionnaires among AA women since the publication of Wolin et al's (2010) review.
Results of our review had similar findings, as we failed to identify any studies validating
brief PA questionnaires in this population. The lack of validated brief PA assessment
instruments among African American is concerning because brief PA assessment
questionnaires have practical applications in research, clinical, and practice settings. For
example, in clinical settings, brief PA questionnaires can be used by physicians to quickly
identify individuals who need consultation to increase their PA. In research settings, brief PA
questionnaires can be used as screening instruments to identify individuals with low PA
levels for enrollment in PA promotion interventions. Similarly, epidemiologist can use them
to evaluate PA behaviors of large populations.

The purpose of the current study was to evaluate the validity of two brief, two-item PA
questionnaires, The Exercise ‘Vital Sign’ (EVS) (Coleman et al., 2012) and the Stanford
Brief Activity Survey (SBAS) (Taylor-Piliae et al., 2006), against accelerometer-measured
PA among a sample of AA women residing in the Southwestern United States. Specifically,
we assess the ability of each questionnaire to accurately classify moderate-to-vigorous PA
status and to identify AA women meeting the 2008 US PA Guidelines of 150 min/week of at
least moderate-intensity PA.
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Participants were 30 AA women enrolled in an eight-week randomized pilot trial evaluating
the effects a multi-component, culturally relevant intervention delivered using Facebook and
text-messaging to promote PA among AA women versus a non-culturally tailored print-
based PA intervention (Joseph et al., 2015). Eligibility for the original pilot study included:
(a) self-identified as AA and female, (b) insufficiently active [ie, <150 min/week of
moderate-intensity PA as assessed by the short version of the International Physical Activity
Questionnaire (IPAQ)], (c) aged 24-49 years, (d) had an active Facebook account, and (e)
could to read and write in English. Exclusion criteria included: (a) concurrent participation
in another PA promotion program (research or commercial), (b) pregnancy or planned to
become pregnant in the next six months, (c) a contraindication to exercise as indicated by
the Physical Activity Readiness Questionnaire (Thomas et al., 1992) unless written
permission was provided for the participant's primary care physician.

Study design and procedures

Measures

Study procedures were approved by the Institutional Review Board of Arizona State
University. Participants completed a baseline study visit and an end of study follow-up visit
approximately eight-weeks apart. At the baseline study visit ( 71), informed consent was
obtained and demographic, anthropometric, and PA questionnaire data were collected.
Participants were then provided an accelerometer to wear during all waking hours for the
next seven days. At the end of the seven-day wear period, participants returned their
accelerometer to study staff and received $10 for participation. Week eight data collection
(72) procedures were similar to baseline procedures. Participants were recruited in February
2014 from the metropolitan area of Phoenix, Arizona, USA and the last participant
completed the intervention in June 2014.

Demographics—Age, income, occupation, and number of children living in the
household were collected by brief questionnaire.

BMI—A senior staff member measured participant's height and weight. To ensure
consistency, the same staff member conducted measurements for all study participants.
Weights were measured to the nearest kilogram using a Tanita TBF-300 A digital scale
(Tanita Corporation of American Inc., Arlington Heights IL, USA). Height was measured to
the nearest centimeter using a Seca 213 portable stadiometer (Seca North America, Chino
CA, USA). BMI was computed as weight in kilograms divided by height in meters squared.

Accelerometer-measured PA—The ActiGraph GT3X + accelerometer (Acti-Graph
Corp, LLC, Pensacola FL, USA) was the criterion PA measure for the study. The GT3X +
assesses time spent in sedentary, light, moderate, and vigorous activity PA, as well as
provides an estimate of daily step counts. Participants were instructed to wear the
accelerometer on their right hip during waking hours for a consecutive seven-day period at
both baseline and eight-weeks. Accelerometer data were downloaded and processed with
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ActiLife Software (version 6.10.0) using a 60-s epoch without the low frequency extension.
To be considered as a valid assessment (and subsequently included in data analysis),
participants were required to wear the accelerometer for at least 10 h/day on at least four
days during the seven-day wear period. Non-wear time was defined as 60 min of consecutive
zero counts with allowance of a 2 min spike tolerance of <100 counts/min. Cut-points
developed from controlled laboratory experiments were used to estimate minutes of activity
performed at various intensity levels: sedentary (0-99 counts/min) (Matthews et a/., 2008),
light (100-759 counts/min), moderate-lifestyle (760-1951 counts/min) (Matthew, 2005),
moderate (1952-5725 counts/min), and vigorous (>5725 counts/min) (Freedson et al.,
1998).

SBAS—The SBAS (Taylor-Piliae et al., 2006) is a two-item, self-administered PA
questionnaire that can usually be completed in <5 min. The SBAS assesses both
occupational (employment activity such as waitressing) and leisure-time PA (such as
walking, tennis, or jogging) and classifies respondents’ overall PA intensity on a five-point
scale as follows: inactive (1), light (2), moderate (3), hard (4), and very hard (5). The SBAS
was originally validated among predominately White, English speaking older adults (aged
60-69) (Taylor-Piliae et al., 2006) and has since been validated in other populations,
including middle-aged men and women with early onset coronary artery disease (Taylor-
Piliae et al., 2007) and post-partum Latinas (Joseph et al., 2014). However, no studies have
evaluated the validity of the SBAS among AA women.

EVS—The EVS was developed by Kaiser Permanente at Southern California in response to
the American College of Sports Medicine ‘Exercise is Medicine’ initiative (Coleman et al.,
2012). The EVS was designed for clinicians and health care providers to quickly identify
patients who were not meeting the national PA recommendations to assist clinicians in
promoting PA (Coleman et al., 2012). The EV'S questions were incorporated into traditional
vital sign measurement (eg, blood pressure, pulse, temperature) by the Kaiser Permanente
Health Care System in October 2009 and has been used to assess and promote PA by Kaiser
health care providers ever since. The EVS ask participants to report the frequency (days per
week) and duration (minutes per day) of moderate-to-vigorous intensity PA performed (eg,
like a brisk walk) during the past week. The questionnaire is scored by multiplying the days
x minutes of PA performed to create an estimate of minutes per week of at least moderate-
to-vigorous PA. The EVS was originally validated for accuracy against national population-
based surveillance surveys (ie, NHANES and the California BRFSS) (Coleman et al., 2012).
However, similar to the SBAS, no studies have explicitly evaluated the validity of the EVS
against accelerometer-measured PA among AA women.

Statistical analysis

Descriptive statistics (ie, means, medians, and percents) were calculated for all
demographic, anthropometric, and PA outcomes. T-test were used to determine if there were
differences in accelerometer-measured moderate-to-vigorous physical activity (MVVPA)
among women classified as meeting or not meeting the 2008 US PA Guidelines. Criterion
validity of both questionnaires was calculated using Spearman's rank order correlations
between each questionnaire score and accelerometer-measured MVPA. Sensitivity,
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specificity, and positive and negative predictive values were calculated using accelerometer-
measured MVPA as the criterion to determine the ability of each questionnaire to predict
whether or not a participant was meeting the 2008 US PA Guidelines. Brief survey items
were dichotomized to classify participants as meeting the 2008 US PA Guidelines using the
following criteria: (a) EVS indicated =150 min/week of at least moderate-intensity PA, (b)
SBAS score was moderate-intensity or greater (ie, moderate, hard, or very hard). In
preliminary analyses, we examined whether validity outcomes differed according to group
assignment (ie, culturally relevant Facebook and text message intervention versus the non-
culturally tailored intervention). Validity outcomes for both intervention groups were similar
at both assessment periods; therefore, the groups were combined and results are presented
for the whole study cohort as opposed to by intervention group. All analyses were conducted
using IBM Statistical Program for the Social Sciences (SPSS) version 21.1 (SPSS Inc.,
Chicago, IL, USA). Statistical significance was set a £< 0.05.

Sample characteristics

Participants (7= 30) had a mean age of 35.5 years (SD = 5.3) and most were overweight (n
= 8; 26.7%) or obese (n=14; 46.7%) (M BMI = 31.1 + 7.8). The majority (=27, 90%)
had a bachelor's degree or higher and were not married (/7= 19, 63.3%). Approximately half
(n= 16, 53.3%) had at least one child living at home. Annual household income was fairly
diverse among participants: 48% (7= 14) reported making < $50 000, 27% (= 8) reported
an income between $50 000 and $100 000, and 27% (7= 8) had an income of > $100 000.

Participants’ PA patterns

Participants’ mean accelerometer wear time was 790.1 min/day (13.1 h/day) at 71 and 840.2
min/day (14.0 h/day) at 72. Overall, participants engaged in a mean of 128.0 + 88.4 min/
week of MVPA at 71 and 127.8 + 102.9 min/week of MVPA at 72 according to
accelerometers. Accelerometer-measured minutes/week of MVPA among participants
classified as meeting or not meeting the 2008 PA Guidelines by PA assessment measure are
presented in Table 1. A total of 11 women (36.7%) were classified as meeting the 2008 US
PA Guidelines of 150 min/week of MVPA according to accelerometers at 71 and nine
(32.1%) as meeting the 2008 US PA Guidelines at 72.

According to the EVS, participants reported engaging in 95.3 + 102.1 min/week of MVPA at
71 and 129.7 + 133.1 min/week at 72. Fewer participants reported engaging in 150 min/
week of MVPA on the EVS (17% at 71 and 14% at 72) compared with accelerometer-
measured MVPA (Table 1). Participants achieving the national PA Guidelines based on the
EVS performed 189 + 106.6 min/week of accelerometer-measured MVVPA at 71 and 193.8

+ 87.5 min/week at 72. Likewise, those classified as not achieving the national PA
Guidelines performed 115.5 + 81.4 min/week of accelerometer-measured MVPA at 71 and
116.8 £ 102.7 min/week of MVPA at 72.

Similar to findings of the EVS, fewer women were classified as meeting the US PA
Guidelines according to the SBAS in comparison with accelerometer-measured MVPA (20%
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at 71 and 50% at 72). Mean accelerometer-measured MVPA (minutes/week) for participants
classified to each SBAS category at both assessment periods are shown in Figure 1.
According the SBAS, all participants at the 71 assessment were classified into the inactive
(n=1), light (n=23), or moderate-intensity (r7= 6) PA categories (Figure 1a). No
participants were classified into the higher intensity PA categories of hard or very hard. At
72, participants self-reported engaging in more PA according to the SBAS as all five PA
intensity categories of the SBAS were represented by participants (Figure 1b).

Survey validation

Table 2 illustrates the validity, sensitivity, specificity, and positive and negative predictive
values for each questionnaire to predict if a participant met the 2008 PA Guidelines based on
accelerometer-measured MVPA.

EVS—Spearman's rank correlation coefficients between the EVS and accelerometer-
measured MVPA were low and non-significant at both assessment periods (71 r=0.27, P=
0.15; 72 r=0.26, P=0.17). The EVS had sensitivity, specificity, and negative and positive
predictive values of 27, 89, 59, and 68% at 71 and 33, 74, 38, and 70% at 72, respectively
(see Table 2). Participants classified as meeting the 2008 PA Guidelines based on the EVS
engaged in 73.2 more min/week of accelerometer-measured MVPA than participants not
meeting the guidelines at 71 and 77 more min/week of accelerometer-measured MVPA at
72. However, despite the large mean differences in accelerometer-measured MVPA
according to EVS classification, differences in minutes/week of accelerometer-measured
MVPA did not reach statistical significance (71 £=0.11, 72 P=0.58), likely due to
inadequate power.

SBAS—Spearman's rank correlation coefficients between the SBAS and accelerometer-
measured MVPA were 0.10 (P=0.59) at 71 and 0.28 (P=0.15) at 72. Sensitivity,
specificity, and negative and positive predictive values were 18, 79, 33, and 62% at 71 and
67, 58, 43, and 79% at 72. Participants classified as meeting the 2008 PA Guidelines based
on the SBAS engaged in 42.9 more min/week of accelerometer-measured MVPA than
participants not meeting the guidelines at 71 and 19.3 more min/week of accelerometer-
measured MVPA at 72. Similar to the findings of the EVS, differences in minutes/week of
accelerometer-measured MVPA according to women classified as meeting the 2008 US PA
Guidelines by the SBAS were not statistically different than those not meeting the guidelines
(7L P=0.27, T2 P=0.28).

Discussion

Limited research has evaluated the validity of brief PA questionnaires among AA women
(Wolin et al., 2010). The purpose of the current study was to assess validity of two brief PA
questionnaires, the EVS and SBAS, against accelerometer-measured MVPA among a sample
of highly educated AA women. Results provide important information regarding the
practical application of each survey for use in both research and practice settings.
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Both surveys demonstrated low-to-modest correlations with ActiGraph GT3X + measured
MVPA (EVS r=0.27 and r=0.26 at 71 and 72, respectively; SBAS r=0.10 and r=0.28

71 and 72, respectively). These correlations are comparable to results of other studies that
have compared accelerometer-measured PA with questionnaires among various populations,
including the IPAQ (Hagstromer et al., 2006; Hallal et a/., 2010; Nicaise et al., 2011), IPAQ-
short version (Macfarlane et al., 2007; Kurtze et al., 2008), Global Physical Activity
Questionnaire (Bull et a/., 2009; Trinh et al., 2009), Epic Physical Activity Questionnaire
(Cust et al., 2008), and Modifiable Physical Activity Questionnaire (Jacobi et a/., 2009).
Similar correlation coefficients have also been reported by among the few studies that have
evaluated validity of PA questionnaires exclusively among AA. For example, Carter-Nolan
et al. (2006) evaluated the PA questionnaire used in the Black Women's Health Study.
Results showed a correlation of 0.28 between questionnaire and accelerometer-measured PA.
Likewise, Smitherman et a/. (2009) evaluated the validity of the Jackson Physical Activity
Study among a sample of AA males and females. Results of their study showed a correlation
of 0.24 between the PA questionnaire items and accelerometer-measured PA.

We reviewed the literature to identify studies that have examined the validity of the EVS and
SBAS when compared with accelerometer-measured PA. Results of this review identified
only one study examining validity of the SBAS against accelerometers and no studies
evaluating the EVS against accelerometers. Vega-Lopez et al. (2014) conducted the sole
study examining the validity of the SBAS against accelerometer-measured MVPA by
examining the validity of a Spanish translated version of the SBAS among a sample of
Mexican Americans. Results showed a correlation (Spearman rank) of 0.38 between the
SBAS and accelerometer-measured PA, which is slightly higher than the correlations found
in our study. Other validation studies of the SBAS have used subjective PA measures (ie,
Stanford Seven-Day Recall) (Taylor-Piliae et al., 2006), cardiovascular risk factors (Taylor-
Piliae et al., 2007), and/or psychosocial outcomes (Taylor-Piliae et al., 2010) as criterion or
discriminant measures of validity in samples from 500 to 1010 adults enrolled in the
ADVANCE trial. Results of these studies have reported reasonable validity for the SBAS to
differentiate PA levels, the prevalence of cardiovascular risk factors, and psychosocial
outcomes among varying populations.

The initial validation of the EVS was published in 2012 and examined the face validity of
the EVS against PA scores from two national population-based surveys, the 2005-06
National Health and Nutrition Examination Survey (NHANES) and the 2007 California
Behavioral Risk Factor Surveillance System (BRFSS) (Coleman et al., 2012). Results
showed that PA levels assessed by the PA questionnaires associated with the NHANES and
BRFSS surveys were higher than the PA levels arising from the EVS. These observations
were similar to the findings in the current study for the pre-intervention assessment (71)
where PA levels were lower than those reported for PA measured by accelerometers (ie,
accelerometer-measured PA = 128 min/week versus EVS measured PA = 95 min/week).
Albeit the studies are few in number, the consistency of these findings suggest that the EVS
may under-report PA in comparison with PA measured by both accelerometers and national
population-based surveys. One explanation for the differences may be associated with the
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fewer questions asked by the EVS (n7=2) in comparison with the national surveys (BRFSS n
=7; NHANES = 19). Another possibility is that the small sample size in the current study
(n=30) may have contributed to the differences in the PA scores. It is important to note that
we were unable to identify any studies examining the validity of the EVS against objective
measures of PA. As such, the current study is a first step in exploring the criterion validity of
the EV'S with an objective PA measure.

We also observed a notable, although not statistically significant, difference in
accelerometer-measured minutes/week of MVPA between participants classified as meeting
the 2008 PA Guidelines versus those not meeting the guidelines for both PA questionnaires.
At the pre-intervention assessment ( 71), participants classified as meeting the 2008 PA
Guidelines of 150 min of MVPA per week by the EVS accumulated 189 min/week of
MVPA according to accelerometers versus 116 min/week for those classified as not meeting
the guidelines (P=0.11). Similarly, participants classified as meeting the national PA
Guidelines by the SBAS performed 162 min/week of accelerometer-measured MPVA versus
119 min/week of MVPA among those classified as not meeting the PA Guidelines at the 71
assessment (£ =0.27). Comparable accelerometer-measured MVPA outcomes were found
among participants classified as meeting versus not meeting the 2008 PA Guidelines for both
questionnaires at 72; however, the difference in accelerometer-measured MVPA between
those meeting and not meeting the guidelines according the SBAS was not as large at the 72
assessment (137 versus 118 min/week; £=0.28) as compared with the EVS (194 versus 117
min/week; P=0.58). While it is likely the small sample size was responsible for a failure to
identify significant differences between activity classifications, the large standard deviations
associated with the mean minutes per week of MVPA recorded by the accelerometer may be
attributed to these non-significant outcomes.

Sensitivity, specificity, and positive and negative predictive values

Sensitivity and specificity of the SBAS were 18 and 79%, respectively, at the 71 assessment
and 67 and 58% at the 72 assessment. These values are substantially lower than those
reported in the original validation of the SBAS among a sample of older adults aged 60-69
years (Taylor-Piliae et al., 2006), as well as in another validation study examining the
validity of a Spanish translated version of the SBAS (Vega-Lopez et a/., 2014). The positive
predictive values for the SBAS were also lower than those in previous validations studies,
whereas, the negative predictive values were slightly higher (Taylor-Piliae ef a/., 2006; Vega-
Lopez et al., 2014). The low sensitivity and low positive predictive values suggest that the
SBAS has the potential to misclassify AA women who actually meet the 2008 PA
Guidelines of 150 min/week of PA. On the other hand, the moderate-to-high specificity and
negative predictive values of the SBAS indicate that the questionnaire is reasonably accurate
for classifying AA women who do not meet the national PA Guidelines.In reference the
EVS, sensitivity values were low (27% at 71, 33% at 72), while specificity values were
fairly acceptable (89% at 71 and 74% at 72). Likewise, while we observed some variance in
the positive predictive values for the EVS (59% at 71, 38% at 72); the negative predictive
values were moderate and remained relatively stable at both assessment periods (68% at 71,
70% at 72). We reviewed the literature to identify other validation studies that have explored
the sensitivity, specificity, and negative and positive predictive values for the EVS to
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accurately classify individuals who meet and do not meet the National PA Guidelines;
however, no such validation studies were identified. Thus, the findings of the current study
provide important insight regarding the use of the EVS to accurately identify individuals
meeting or not meeting the national PA Guidelines.

Research and practice implications of validation outcomes

The low sensitivity and positive predictive values for the EVS and SBAS indicate that both
questionnaires are not well-suited to accurately identify AA women who achieve the
national PA recommendations. Conversely, the moderate-to-high specificity and negative
predictive values suggest that both questionnaires are reasonable measures to identify AA
women who do not meet the national PA Guidelines. These outcomes provide practical
implications for the use of both surveys in both research and practice settings. For example,
the EVS and SBAS may be of interest for researchers who need a quick PA assessment
method to screen potential participants for enrollment into PA studies, as many study
protocols require participants to engage in less at 150 min of MVPA each week to meet
eligibility criteria. Either questionnaire may also be advantageous for clinicians to use in
health care settings in order to identify AA women who need to increase the PA levels.

The current validation evaluation also highlights instances where these surveys may not be
ideal for use. Owing to the low sensitivity of both the EVS and SBAS in our sample of AA
women, these questionnaires may not be useful to identify AA women who meet the
national PA recommendations. For example, researchers interested in examining facilitators
of PA among women who achieve the national PA Guidelines would not want to use the
EVS or SBAS to assess PA in order to establish inclusion criteria for the study. Both surveys
may have limited utility for researchers interested in evaluating changes in PA over time, as
that is not what they were originally designed to do (Taylor-Piliae et a/,, 2006; Coleman et
al., 2012). The EVS and SBAS also may not be ideal for use among AA women with low
literacy and/or numeracy levels as the SBAS includes rather long questions and prompts in
order to assess PA. Such formats may be difficult for AA women with low literacy levels to
read and comprehend. Likewise, while the two questionnaire items of the EVS are much
shorter than the prompts of the SBAS, numeracy may be an issue for some populations as
the questionnaire requires participants to recall days of PA performed and average minutes
per day PA was performed.

The current validation evaluation has several strengths. First, we used accelerometers as the
criterion PA measure. Accelerometers are advantageous because they do not rely on
participant recall; therefore increasing the validity of the PA assessment and limiting single
source bias. Another strength of the study was that the study design allowed us to compare
different PA measures simultaneously, which provided important insight on how each
measure does when assessing PA over the same time period. Despite these strengths, several
limitations must also be acknowledged. Eligibility criteria required participants to engage in
<150 min/week of PA according to the IPAQ in order to enroll in the study. While
participants were not explicitly informed of this criterion during recruitment and eligibility
screenings, some may have under-report their PA to ensure they could participate in the
study. Similarly, the sequence in which participants completed the PA questionnaires and
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wore accelerometers could have influenced study outcomes. Participants completed the
questionnaires before wearing an accelerometer. If data collection procedures were reversed
and participants completed the questionnaires after wearing the accelerometer, outcomes
may have differed (since the act of wearing an accelerometer can cause participants to alter
normal PA patterns). However, we note that the underlying assumption of both self-report
measures is that they assess an individual's ‘usual’ or ‘regular’ PA level (Taylor-Piliae et al.,
2006; Coleman et al., 2012), which is similar to the assumption of using accelerometers to
assess PA in free-living settings (Trost et al., 2005). Therefore, we do not feel that the
sequence of assessment had a major influence on the validity outcomes reported. The small
sample size was also a limitation, as it limited statistical power and our ability to make any
definitive conclusions regarding the validity of the PA measures. Finally, our sample was
comprised of a group of fairly highly educated AA women residing in a metropolitan area of
Phoenix, Arizona. Accordingly, generalization of our results to other subgroups of AA
women should be done with caution.

Conclusions

Both the EVS and SBAS show promise for identifying AA women not meeting the 2008 PA
Guidelines of 150 min of moderate-intensity PA each week. Results suggest that these
surveys may be of particular use to identify AA women who need to increase their PA levels.
Given the modest criterion validity against accelerometer-measured PA and low sensitivity
values for the questionnaires, use of the surveys to identify AA women who meet the PA
Guidelines should be done with caution. Few studies have evaluated the validity of self-
report PA measures in AA women, and even fewer have evaluated brief PA questionnaires in
this underserved population (Wolin et a/.,, 2010). Results of the current study provide
important preliminary insight into the utility of both the EVS and SBAS to assess PA in AA
women. Future studies with larger samples are warranted to further explore the validity of
the EVS and SBAS among AA women.
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Figure 1.
Accelerometer-measured time spent in MVPA for participants classified in each PA category

according to the SBAS. (a) SBAS category at pre-intervention assessment ( 71). (b) SBAS
category at post-intervention assessment (72). MPVA = moderate-to-vigorous physical
activity; PA = physical activity; SBAS = Stanford Brief Activity Survey
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Validity, sensitivity, specificity, positive and negative predictive values of the Exercise Vital Sign and Stanford
Brief Activity Survey to predict meeting the 2008 PA Guidelines according to accelerometer-measured MVPA

Exercise Vital Sign

Stanford Brief Activity Survey

Pre-intervention (T1)

Post-intervention (T2)

Pre-intervention (T1)

Post-intervention (T2)

r P value r P value r P value r P value
Validitya 0.27 0.15 0.26 0.17 0.10 0.59 0.28 0.15
0, 0, 0, 0,
Sensitivityb 27% 33% 18% 67%
0, 0, 0, 0,
Specificityc 89% 74% 79% 58%
. . d 5% 38% 33% 43%
Positive predictive value
e 68% 70% 62% 79%

Negative predictive value

MPVA = moderate-to-vigorous physical activity; PA = physical activity.

Positive and negative predictive values were adjusted for prevalence of participants meeting the 2008 PA Guidelines according to accelerometers
based on formulas provided by Altman and Bland (1994).

a . . .
Spearman's rank ordered correlation between accelerometer-measured MVPA and score on each questionnaire.

b - - .
True positives/(true positives + false negatives).

c . . -
True negatives/(true negatives + false positives).

d(sensitivity x prevalence)/(sensitivity x prevalence + (1 — specificity) x (1 — prevalence)).

e(specificity x (1 - prevalence))/((1 — sensitivity) x revalence + specificity x (1 — prevalence)).
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