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Abstract

Background: Thebenefitsof physical activity (PA) are well-documented. Mobile phonesinfluence PA by promoting screen-based
sedentary time, providing prompts or reminders to be active, aiding in tracking and monitoring PA, or providing entertainment
during PA. It is not known how mobile phone use is associated with PA and sitting time in Mexican Americans, and how mobile
phone users may differ from nonusers.

Objective: To determine the associations between mobile phone use, PA, and sitting time and how these behaviors differ from
mobile phone nonusers in a sample of 2982 Mexican-American adults from the Mano a Mano cohort.

Methods. Differencesin meeting PA recommendations and sitting time between mobile phone users and nonusers were examined
using chi-square and analysis of variance tests. L ogistic regression was used to examine associations between mobile phone use,
PA, and sitting.

Results: Mobile phone users were more likely to be obese by body massindex criteria (=30 kg/m?), younger, born in the United
States and lived there longer, more educated, and sit more hours per day but more likely to meet PA recommendations than
nonusers. Males (odds ratio [OR] 1.42, 95% CI 1.16-1.74), use of text messaging (OR 1.26, 95% CI 1.03-1.56), and having a
higher acculturation score (OR 1.27, 95% CI 1.07-1.52) were associated with higher odds of meeting PA recommendations.
Sitting more hours per day was associated with being male, obese, born in the United States, aformer alcohol drinker, and having
at least ahigh school education. Among nonusers, being born in the United States was associated with higher odds of more sitting
time, and being married was associated with higher odds of meeting PA recommendations.

Conclusions: Mobile phone interventions using text messages could be tailored to promote PA in less acculturated and female
Mexican American mobile phone users.

(JMIR Mhealth Uhealth 2016;4(2):€54) doi: 10.2196/mheslth.4926
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; ethnicities and are less likely to meet US national PA
Introduction recommendations[2]. Additi onaI}I/y, increasing evidence suggests
The importance of physical activity (PA) for hedth is that more time spent sitting leads to dt_etri mental health effects
well-documented [1], yet evidence shows that Hispanic people [:_3],_ thu_s interventions are needed to increase PA and reduce
in the United States have higher rates of inactivity than other ~ Sting time.
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Mobile phone interventions are one potential avenue for
promoting activity and reducing sitting [4,5]. Mobile devices
have become ubiquitous, with 6.7 billion mobile phone
subscriptions worldwide at the beginning of 2014 [6]. As of
2012, mobile phone ownership among US Hispanic adults was
86%, a proportion similar to non-Hispanic whites (84%) and
blacks (90%) [7]. The small size and ease of use of mobile
devices mean they can be carried anywhere and ultimately may
influence behavior through sedentary “screen time,” while
texting, emailing, or playing games, or using the devices while
standing or participating in moderate activity [8]. They canaso
provide an impetus for being active through apps that provide
reminders or prompts for participating in PA and may aid in
tracking and monitoring amounts of activity one engages in,
particularly because they were designed to be used while being
mobile [8].

Several recent reviews have showed the value in using maobile
phones in PA interventions [9,10]. In particular, studies using
mobile phones reported increases in PA and reductions in
inactivity in a variety of settings and populations [9,10].
However, to prepare for such an intervention, it is helpful to
know the extent of any group differences between mobile phone
users and nonusers and what associations, if any, exist between
mobile phone use and activity behaviors. The relationships
between mobile phone use, PA, and sitting time have not been
well-described, particularly among Hispanic people in the
United States. To better understand PA and sitting time, mobile
phone use appears to be a variable worthy of exploring in this
population [8]. Additionally, considering that mobile phone
ownersare more likely to be younger, be college graduates, and
have a higher income [11], there may be important behavioral
or sociodemographic differences that affect health between
users and nonusers of mobile phones.

Hispanic people in the United States are predominantly of
Mexican descent [12], and knowing more about their PA and
sitting time behaviors may be informative for this group as a
whole. The Mexican American Mano a Mano Cohort study is
a population-based study of more than 25,000 participants of
Mexican origin who have provided data on their activity and
sitting behavior, including a subset of participants who have
offered data on their usage of mobile phone devices. Because
this population has a high rate of maobile phone ownership, this
cohort provides an opportunity to examine rel ationships among
these factors. This study’s purpose was therefore to determine
the associ ations between mobile phone use, PA, and sitting time
and how these behaviors differ from mobile phone nonusersin
asample of urban-dwelling Mexican American adults from the
Mano aMano cohort. To our knowledge, oursisthefirst report
to examine these associations in this population. Findings can
be used to tailor future interventionsin this area.

Methods

Recruitment

Mano aMano is an ongoing prospective study examining cancer
and chronic diseaserisk factorsin adultsresiding in the Houston
metropolitan area of Texas. Details of this cohort are described
elsewhere [13]. Briefly, the study was initiated in 2001 and
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currently enrolls more than 25,000 adults of Mexican origin.
The mean age is 40.8 years (SD 14.2), 73.7% were born in
Mexico, and 79.3% are female. Data collection spans a range
of social and health characteristics, and trained interviewers
administer questionnaires at the participants homes in their
preferred language (English or Spanish). This study used a
subset of the overall Mano aMano cohort. Participants providing
data for this study were recruited beginning in 2012, when
guestions on media use, including maobile phones, were first
asked. Theingtitutional review board at The University of Texas
MD Anderson Cancer Center approved all study procedures.

Data

Sociodemographic characteristics assessed at baseline include
age, sex, marital status, education, birthplace (Mexico or United
States), body massindex (BMI), acculturation, alcohol drinking
and smoking status (current, former, and never), and yearslived
inthe United States. Age was grouped into categories of 21-39,
40-54, and 55+ years to account for the potential nonlinear
relationship with PA [14]. Marital status was categorized as
married or not married, and education was categorized as some
high school or less or high school graduate and beyond. Body
mass index was calculated from measured height and weight

and participants were categorized as obese (BMI = 30 kg/m?)

or not obese (BMI <30 kg/m?). Degree of acculturation was
assessed using the Bidimensional Acculturation Scale for
Hispanics [15], which measures linguistic preference when
speaking, watching television, listening to theradio, and reading.
Responses ranged from 1-4 and were dichotomized into low
(£2) or high (>2), with high values reflecting a preference for
and fluency in English and a high degree of acculturation. This
variable was dichotomized to maintain consistency with other
reports using this cohort [16,17].

Physical activity was assessed using the International Physical
Activity Questionnaire (IPAQ) short form, which has been
validated in multiple populations and exhibits acceptable
reliability in Mexican Americans [18,19]. The IPAQ measures
activity bouts of at least 10 minutes by domain (work, home,
transportation, and recreation) in the past week, and PA is
classified by intensity (vigorous, moderate, walking) [20].
Vigorous and moderate activity were used to cal culate whether
the participants met the US national PA recommendations,
which state that individual s should engage in 150 minutes of at
least moderate-intensity activity each week, with 1 minute of
vigorous PA considered equivalent to 2 minutes of moderate
PA [1]. A single item on the IPAQ assessed time spent sitting
on a normal weekday in the past 7 days, which exhibits
acceptable reliability in adults [21]. Sitting time was
dichotomized into 0-3 hours per day and greater than 3 hours
per day, which was done to maintain consistency with other
reports in the literature [16,22].

Media use was assessed by asking whether participants use a
mobile phone; if they use it for playing music, sending text
messages, accessing the Internet, social mediause, and sending
and receiving email; and how often they use it for those
functions.
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Statistical Analysis

Physical activity and sitting data were computed according to
published guidelines[20]. Descriptive statistics were examined
for all variables, and differences between mobile phone users
and mobile phone nonusers were examined using chi-square
and analysis of variance tests. Analyses were stratified based
ontheapriori hypothesisthat mobile phone users and nonusers
are different. Unadjusted odds ratios were calculated for PA
and sitting time among each sociodemographic variable for
mobile phone users and nonusers separately. Multivariate
logistic regressions were then conducted to examine odds of
meeting US PA recommendations and sitting 3 or more hours
per day, controlling for factorsthat were significant in univariate
analyses. All analyses were conducted using SPSS version 22
(IBM Corp., Armonk, NY), and a 2-sided P value of .05 was
considered statistically significant.

Results

Overal, there were 2892 participants, of whom 2556 (88.4%)
reported using amobile phone. Compared with nonusers, mobile
phone users were more likely to be obese, younger, born in the
United States, more educated, more acculturated, meet US PA
recommendations but also sit more than 3 hours per day, and
live longer in the United States (Table 1). Data on media use
types had high percentages of missing data, asfollows: playing
music (70.5% missing), accessing the Internet (57.7% missing),
social media use (73.0% missing), and sending and receiving
email (75.2% missing). Thus, these data were not included in
regression analyses.

Tables 2 and 3 show the odds of meeting PA recommendations
and for sitting more than 3 hours per day among mobile phone
usersand nonusers separately. Among both mobile phone users
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and nonusers, more variables were associated with time spent
sitting than with meeting PA recommendations. For mobile
phone users, younger age, males, higher education, having a
high acculturation score, being a current alcohol drinker, and
use of text messaging were associated with meeting PA
recommendations; whereas, males, born in the United States,
not married, higher education, being obese, having a high
acculturation score, current or former alcohol drinker, current
or former smoker, and use of text messaging were associated
with sitting 3 or more hours per day. For mobile phone nonusers,
only being married was associated with meeting PA
recommendations; whereas, being male, born in the United
States, more educated, having a high acculturation score, and
current or former smoker were associated with sitting 3 or more
hours per day.

After adjustment for factors associated with PA and sitting time,
meeting US PA recommendations among mobile phone users
was associated with being male (odds ratio [OR] 1.42, 95% Cl
1.16-1.74), texting (OR 1.26, 95% CI 1.03-1.56), and having a
higher acculturation score (OR 1.27, 95% CI 1.07-1.52), and it
was inversely associated with being a former alcohol drinker
(OR 0.71, 95% CI 0.57-0.87; Table 4). Sitting 3 or more hours
per day among mobile phone users was associated with being
male (OR 1.26, 95% Cl 1.02-1.56), obese (OR 1.30, 95% Cl
1.11-1.54), born in the United States (OR 2.08, 95% ClI
1.64-2.62), higher education (OR 1.51, 95% CI 1.26-1.82), and
being a former alcohol drinker (OR 1.48, 95% CIl 1.12-1.95;
Table 4). For mabile phone nonusers, being married (OR 2.01,
95% Cl 1.09-3.68) was associated with meeting US PA
recommendations, and sitting 3 or more hours per day was
associated only with being born in the United States (OR 2.56,
95% Cl 1.05-6.21; Table 5).
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Table 1. Comparing mobile phone users (n=2556) with mobile phone nonusers (n=328) in the Mexican American Mano a Mano cohort.

Variable Mobile phone users, N (%) Mobile phone nonusers, N (%) P value

Age, years
21-39 651 (25.5) 44 (13.4) <.001
40-54 1142 (44.7) 119 (36.3)
55+ 763 (29.9) 165 (50.3)

Sex
Male 738 (28.9) 85 (25.9) 264
Female 1818 (71.1) 243 (74.1)

Birthplace
Mexico 1977 (77.4) 286 (87.2) <.001
United States 576 (22.6) 42 (12.8)

Marital status
Not married 646 (25.3) 79 (24.1) .638
Married 1909 (74.7) 249 (75.9)

Education
Some high school or less 1583 (62.0) 257 (78.4) <.001
High school graduate 972 (38.0) 71(21.6)

Obesity
Not obese 1170 (46.8) 167 (53.4) 029
Obese 1330 (53.2) 146 (46.6)

Acculturation
Low 1277 (50.0) 239 (72.9) <.001
High 1279 (50.0) 89 (27.1)

Alcohol drinking status

Current 597 (23.4) 53 (16.2) 016
Former 337 (13.2) 44 (13.4)
Never 1622 (63.5) 231 (70.4)

Smoking status

Current 311 (12.2) 31(9.5) 313
Former 472 (18.5) 51 (15.6)
Never 1772 (69.3) 245 (47.9)

Use text messaging

Yes 1804 (70.6)
No 749 (29.3)

Physical activity recommendations
Not meeting 1583 (61.9) 228 (69.5) .008
Meeting 973(38.1) 100 (30.5)

Sitting 3 or more hours/day

Yes 1296 (50.7) 191 (58.2) 011
No 1259 (49.3) 137 (41.8)
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Table 2. Unadjusted odds ratios (95% CI) for mobile phone users for meeting physical activity recommendations and sitting 3 or more hours per day

(n=2556).
Variable Meeting PA® recommendations Sitting 3+ hours/day
OR? 95% ClI OR 95% ClI
Age
Age 21-39 years 1.00 1.00
Age 40-54 years 0.82 0.68-0.99 0.85 0.70-1.02
Age 55+ years 0.65 0.53-0.79 0.98 0.81-1.20
Gender
Female 1.00 1.00
Mae 1.49 1.25-1.77 1.38 1.16-1.64
Country of origin
Mexico-born 1.00 1.00
US-born 1.04 0.86-1.27 274 2.25-3.33
Marital status
Not married 1.00 1.00
Married 1.13 0.94-1.36 0.84 0.70-0.99
Education
Some HS® or less 1.00 1.00
HS graduate 121 1.03-1.43 1.85 1.57-2.17
Weight status
Not obese 1.00 1.00
Obese 0.88 0.75-1.04 1.36 1.16-1.60
Acculturation status
Low acculturation 1.00 1.00
High acculturation 142 1.21-1.66 181 1.55-2.12
Alcohol status
Never drinker 1.00 1.00
Former drinker 0.93 0.73-1.20 179 1.41-2.27
Current drinker 1.76 1.46-2.13 1.60 1.33-1.94
Smoking status
Never smoker 1.00 1.00
Former smoker 1.06 0.86-1.31 131 1.07-1.60
Current smoker 1.25 0.98-1.60 177 1.39-2.27
Text messaging
Do not use text messaging 1.00 1.00
Use text messaging 1.39 1.16-1.66 131 1.10-1.55
3PA: physical activity.
80R: odds ratio.
8HS: high school.
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Table 3. Unadjusted odds ratios (95% Cl) for mobile phone nonusers for meeting physical activity recommendations and sitting 3 or more hours per

day (n=328).
Variable Meeting PA® recommendations Sitting 3+ hours/day
OR? 95% ClI OR 95% ClI
Age
Age 21-39 years 1.00 1.00
Age 40-54 years 1.03 0.50-2.11 115 0.57-2.34
Age 55+ years 0.56 0.28-1.14 117 0.59-2.31
Gender
Female 1.00 1.00
Mae 117 0.69-1.98 2.10 1.28-3.47
Country of origin
Mexico-born 1.00 1.00
US-born 0.90 0.44-1.84 4.18 2.05-8.52
Marital status
Not married 1.00 1.00
Married 201 1.09-3.68 0.62 0.37-1.04
Education
Some HS® or less 1.00 1.00
HS graduate 155 0.89-2.68 1.84 1.08-3.12
Weight status
Not obese 1.00 1.00
Obese 1.18 0.73-1.91 1.02 0.65-1.60
Acculturation status
Low acculturation 1.00 1.00
High acculturation 141 0.84-2.37 2.55 1.55-4.19
Alcohol status
Never drinker 1.00 1.00
Former drinker 1.03 0.51-2.08 0.40 0.20-0.77
Current drinker 1.48 0.80-2.77 0.96 0.52-1.76
Smoking status
Never smoker 1.00 1.00
Former smoker 0.89 0.46-1.73 231 1.25-4.26
Current smoker 0.62 0.26-1.51 243 1.14-5.19
8PA: physical activity.
80R: odds ratio.
8HS: high school.
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Table 4. Multivariate adjusted odds ratios (95% CI) of mobile phone users for meeting physical activity recommendations and sitting 3 or more
hourg/day.

Variable OR? 95% ClI

Meeting PAP recommendations

Age 21-39 years 1.00
Age 40-54 years 0.83 0.65-1.05
Age 55+ years 0.90 0.73-1.11
Female 1.00
Mae 1.42 1.16-1.74
Low acculturation 1.00
High acculturation 1.27 1.07-1.52
Never alcohol drinker 1.00
Former drinker 0.71 0.57-0.87
Current drinker 127 0.97-1.67
Do not use texting 1.00
Use texting 1.26 1.03-1.56
Sitting 3 or more hours/day
Female 1.00
Mae 1.26 1.02-1.56
Lessthan HS" 1.00
HS graduate and beyond 151 1.26-1.82
Mexico-born 1.00
US-born 2.08 1.64-2.62
Not married 1.00
Married 0.99 0.82-1.21
Not obese 1.00
Obese 1.30 1.11-1.54
Low acculturation 1.00
High acculturation 1.07 0.89-1.30
Never drinker 1.00
Former drinker 1.48 1.12-1.95
Current drinker 121 0.97-1.51
Never smoker 1.00
Former smoker 1.03 0.82-1.29
Current smoker 124 0.95-1.63
Do not use texting 1.00
Use texting 115 0.95-1.39
80R: odds ratio.
3PA: physical activity.
3HS: high school.
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Table 5. Multivariate adjusted odds ratios (95% CI) of mobile phone nonusers for meeting physical activity recommendations and sitting 3 or more

hourg/day.
Varigble OR? 95% Cl
Meeting PAP recommendations
Not married 1.00
Married 201 1.09-3.68
Sitting 3 or more hours/day
Female 1.00
Male 1.73 0.96-3.11
Mexico-born 1.00
US-born 2.56 1.05-6.21
Low acculturation 1.00
High acculturation 157 0.83-2.95
Never smoker 1.00
Former smoker 1.48 0.73-3.01
Current smoker 1.26 0.53-2.97

30R: odds ratio.
bpa: physical activity.

Discussion

Our results highlight characteristics associated with mobile
phone use and behavior in Mexican American adults, including
age, birthplace, education, acculturation, and sex, and our study
also reveals PA and sitting time differences between users and
nonusers of mobile phones. In particular, mobile phone users
were more obese, younger, from the United States, more
educated, and reported more sitting time and PA than mobile
phone nonusers. Meeting PA recommendations was associated
with being male, using text messages, and higher acculturation.
Although several studies have used mobile devices for
increasing PA [4,5,9,10,23], few have examined the associations
between mobile phones and behavior, and this study is among
the first to quantify these associations among PA, sitting time,
and various sociodemographic factors among users and nonusers
of mobile phonesin Mexican Americans.

In support of our findings, one national study of Hispanic people
also reported that younger age and higher education were
associated with mobile phone use [24], and the percentage of
mobile phone users in our study was similar to that in other
publications [7,11]. Lepp et al [8] showed that high frequency
mobile phone use in college students was associated with less
PA and more sedentary behavior. Although overall frequency
of mobile phone use was not assessed in this study, mobile
phone users among our participants were more likely to meet
PA recommendations than nonusers and were less likely to sit
3 or more hours per day. Our findings are consistent with a
study of Latina adolescents showing that mobile phone users
report greater PA levels[25]. Additionally, one pilot study found
that mobile phone use was associated with a decrease in the
average number of daily minutes spent sitting in front of the
television[26]. These resultsin combination indicate that mobile

http:/mhealth jmir.org/2016/2/e54/

phones should be further studied to examine their potential for
promoting PA and reducing sitting timein Hispanic populations.

Interestingly, factors associated with mobile phone use closaly
resemble those associated with acculturation. In particular,
mobile phone userswere morelikely than nonusersto be obese,
be more educated and have a higher acculturation score, and be
borninthe United States and live therelonger, supporting results
of previous research [24,25]. Other studies have shown that
acculturation is positively associated with PA [16,26,27] and
efforts to promote activity levels could be directed toward
individuals with low acculturation scores. It is possible that
acculturation might explain PA levels and mobile phone usein
these participants. Further exploration is necessary to fully
explain these differences.

Younger Hispanic adultsare morelikely to own amobile device
than older adults[7,24] and are also more likely to be physically
active asfound in this study, which may help explain differences
among users and nonusers for meeting PA recommendations.
More research is needed to determine why mobile phone users
report less sitting time than nonusers.

In agreement with previous studies[16,17,28], malesweremore
likely than femalesto meet PA recommendations and were also
morelikely to sit 3 or more hours per day. Our findings suggest
that less than 40% of Mexican Americans meet US PA
recommendations, which indicates this could be a potential
target for a mobile phone intervention to improve health.
Healthy People 2020 set agoal of 47.9% of US adultsengaging
in enough PA to meet recommendations [29], and research is
needed to determineif mobile phones can be used to help reach
this goal.

Mobile phone userswho used text messaging were more likely
to meet PA recommendations. It is not known how text
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messaging may influence domain-specific PA, such as leisure
time or work activity; however, one pilot study in Latino adults
found that an intervention providing daily text messages for 6
weeksresulted in an averageincrease of 146 minutes of exercise
per week [30]. It is also possible that the mobile phone users
possess smartphones that enable the users to increase their
awareness and support for PA behavior through apps and
Internet capabilities. One limitation of this study is that
information on smartphone use (including mobile phone apps)
and ownership was not collected, despite the increasing
popularity and prevalence of this technology. Considering the
wide array of PA apps available on smartphones and the fact
that 64% of Hispanic people now own a smartphone [31,32],
future research should examine the potential of these apps for
helping Mexican American adults meet US PA
recommendations.

Other limitations of this study include the cross-sectional and
self-report nature of the data collected, which limits the ability
to draw causal inferences and may subject the datato objectivity
bias. Additionally, although the sitting time variable has
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acceptable reliability in adults, recent reports suggest that both
men and women underreport their sitting time [33], which may
have influenced results here. Furthermore, a single item
assessing sitting time may not fully capture the entire spectrum
inwhich an adult sits. Lastly, large portions of the dataon media
use of the mobile phones (eg, playing music or accessing the
Internet) were missing and thus were not used in analyses. The
media use data might be helpful for determining ways to
promote PA using mobile phones, and future research should
consider the best method for collecting this type of data.

In conclusion, this study identified associations between mobile
phone use, text messaging, and PA in Mexican American adults,
as well as behavioral differences between maobile phone users
and nonusers. Mobile phoneinterventions have shown the ability
to increase activity levels [4,5,9,10,34] and could certainly be
tailored to promote PA in Mexican American mobile phone
users. Future studies should examine the effects of text
messaging for promoting domain-specific PA and determine
ways to promote PA in those who do not use mobile phones
because they are less active than mobile phone users.

All authors had a role in the conception and design or analysis and interpretation of data, drafting of the article or revising it
critically for important intellectual content, and final approval of the version to be published. This study received funds collected
pursuant to the Comprehensive Tobacco Settlement of 1998 and appropriated by the 76th L egislature to The University of Texas
MD Anderson Cancer Center, from the Caroline W Law Fund for Cancer Prevention and the Duncan Family Institute for Cancer
Prevention and Risk Assessment.

Conflictsof I nterest
None declared.

References

1.  USDepartment of Health and Human Services. 2008 Physical Activity Guidelines for Americans URL: http://www.
health.gov/pagui delines/pdf/pagui de.pdf[ WebCite Cache ID 6ZtvL erOt]

2. NeighborsCJ, Marquez DX, Marcus BH. Leisure-time physical activity disparitiesamong Hispanic subgroupsin the United
States. Am J Public Health 2008 Aug;98(8):1460-1464. [doi: 10.2105/AJPH.2006.096982] [Medline: 18048795]

3.  Katzmarzyk PT, Church TS, Craig CL, Bouchard C. Sitting time and mortality from all causes, cardiovascular disease, and
cancer. Med Sci Sports Exerc 2009 May;41(5):998-1005. [doi: 10.1249/M SS.0b013e3181930355] [Medline: 19346988]

4.  NollenNL, Mayo MS, Carlson SE, Rapoff MA, Goggin KJ, Ellerbeck EF. Mobile technology for obesity prevention: a
randomized pilot study in racial- and ethnic-minority girls. Am JPrev Med 2014 Apr;46(4):404-408 [FREE Full text] [doi:
10.1016/j.amepre.2013.12.011] [Medline: 24650843]

5. Cole-LewisH, Kershaw T. Text messaging as atool for behavior change in disease prevention and management. Epidemiol
Rev 2010;32:56-69 [FREE Full text] [doi: 10.1093/epirev/mxq004] [Medline: 20354039]

6.  Ericsson. 2012. Ericsson Mobility Report URL : http://www.ericsson.com/mobility-report [accessed 2015-07-09] [WebCite
Cache ID 6ZtveoedB]

7. Lopez MH, Gonzalez-Barrera A, Patten E. Pew Research CenterHispanic Trends. Closing the digital divide: Latinos and
technology adoption URL: http://www.pewhispanic.org/2013/03/07/
closing-the-digital-divide-latinos-and-technol ogy-adoption/ [accessed 2015-07-09] [WebCite Cache 1D 6ZtviXJCW]

8. LeppA, Barkley JE, Sanders GJ, Rebold M, Gates P. The relationship between cell phone use, physical and sedentary
activity, and cardiorespiratory fitnessin a sample of U.S. college students. Int J Behav Nutr Phys Act 2013;10:79 [FREE
Full text] [doi: 10.1186/1479-5868-10-79] [Medline: 23800133]

9.  Fanning J, Mullen SP, McAuley E. Increasing physical activity with mobile devices: a meta-analysis. JMed Internet Res
2012;14(6):e161 [FREE Full text] [doi: 10.2196/jmir.2171] [Medline: 23171838]

10. StephensJ, Allen J. Mobile phone interventions to increase physical activity and reduce weight: a systematic review. J
Cardiovasc Nurs 2013;28(4):320-329 [FREE Full text] [doi: 10.1097/JCN.0b013e318250a3e7] [Medline: 22635061]

http://mhealth.jmir.org/2016/2/e54/ JMIR Mhealth Uhealth 2016 | vol. 4 | iss. 2| €54 | p. 9

(page number not for citation purposes)


http://www.health.gov/paguidelines/pdf/paguide.pdf
http://www.health.gov/paguidelines/pdf/paguide.pdf
http://www.webcitation.org/

                                            6ZtvLerOt
http://dx.doi.org/10.2105/AJPH.2006.096982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18048795&dopt=Abstract
http://dx.doi.org/10.1249/MSS.0b013e3181930355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19346988&dopt=Abstract
http://europepmc.org/abstract/MED/24650843
http://dx.doi.org/10.1016/j.amepre.2013.12.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24650843&dopt=Abstract
http://europepmc.org/abstract/MED/20354039
http://dx.doi.org/10.1093/epirev/mxq004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20354039&dopt=Abstract
http://www.ericsson.com/mobility-report
http://www.webcitation.org/

                                            6Ztveoe9B
http://www.webcitation.org/

                                            6Ztveoe9B
http://www.pewhispanic.org/2013/03/07/closing-the-digital-divide-latinos-and-technology-adoption/
http://www.pewhispanic.org/2013/03/07/closing-the-digital-divide-latinos-and-technology-adoption/
http://www.webcitation.org/

                                            6ZtviXJCW
http://www.ijbnpa.org/content/10//79
http://www.ijbnpa.org/content/10//79
http://dx.doi.org/10.1186/1479-5868-10-79
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23800133&dopt=Abstract
http://www.jmir.org/2012/6/e161/
http://dx.doi.org/10.2196/jmir.2171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23171838&dopt=Abstract
http://europepmc.org/abstract/MED/22635061
http://dx.doi.org/10.1097/JCN.0b013e318250a3e7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22635061&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Chrisman et al

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

US Department of Health and Human Services.: Health Resources and Services Administration; 2014. Using health text
messages to improve consumer health knowledge, behaviors, and outcomes. An environmental scan URL : http://www.
hrsa.gov/healthit/txt4tots/environmental scan.pdf[ WebCite Cache ID 6ZtvnTvwij]

Ennis SR, Rios-Vargas M, Albert NG. U.S. Census Bureau. 2010. The Hispanic Population:2010 URL: http://www.
census.gov/prod/cen2010/briefs/c2010br-04.pdf [accessed 2015-07-09] [WebCite Cache ID 6ZtvgXTrl]

Chow W, Chrisman M, Ye Y, Gomez H, Dong Q, Anderson CE, et a. Cohort Profile: The Mexican American Mano a
Mano Cohort. Int J Epidemiol 2015 Mar 8 Epub ahead of print. [doi: 10.1093/ije/dyv016] [Medline: 25747868]

Patterson PD, Moore CG, Probst JC, Shinogle JA. Obesity and physical inactivity in rural America. J Rural Health
2004;20(2):151-159. [Medline: 15085629]

Antioch University New England. Bidimensional Acculturation Scale for Hispanics URL : http://www.antiochne.edu/
multicultural center/test/test titles10/ [accessed 2015-07-09] [WebCite Cache ID 6Ztvv1rfH]

Chrisman M, Daniel CR, Chow W, Wu X, Zhao H. Acculturation, sociodemographic and lifestyle factors associated with
compliance with physical activity recommendations in the Mexican-American Mano A Mano cohort. BMJ Open
2015;5(11):e008302 [FREE Full text] [doi: 10.1136/bmjopen-2015-008302] [Medline: 26608633]

Oluyomi AO, Whitehead LW, Burau KD, Symanski E, Kohl HW, Bondy M. Physical activity guidelinein
Mexican-Americans: does the built environment play arole? J Immigr Minor Health 2014 Apr;16(2):244-255. [doi:
10.1007/s10903-012-9724-1] [Medline: 23054541]

Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the International Physical Activity Questionnaire Short Form
(IPAQ-SF): asystematic review. Int J Behav Nutr Phys Act 2011;8:115 [FREE Full text] [doi: 10.1186/1479-5868-8-115]
[Medline: 22018588]

Dang MM. Evidence of reliability and validity of IPAQ for Mexican-American adults. Tex Med Cent Diss ProQuest, 1
2009:1-31 Paper AA11470212.

IPAQ. International Physical Activity Questionnaire URL : https://sites.google.com/site/theipag/ [accessed 2016-06-04]
[WebCite Cache ID 6Ztw22\WvT]

Rosenberg DE, Bull FC, Marshall AL, Sallis JF, Bauman AE. Assessment of sedentary behavior with the International
Physical Activity Questionnaire. J Phys Act Health 2008;5 Suppl 1:S30-S44. [Medline: 18364524]

Chau JY, Grunseit AC, Chey T, Stamatakis E, Brown WJ, Matthews CE, van der Ploeg Hidde P. Daily sitting time and
all-cause mortality: a meta-analysis. PLoS One 2013;8(11):e80000 [FREE Full text] [doi: 10.1371/journal.pone.0080000]
[Medline: 24236168]

Fanning J, Mullen SP, McAuley E. Increasing physical activity with mobile devices: a meta-analysis. JMed Internet Res
2012;14(6):e161 [FREE Full text] [doi: 10.2196/jmir.2171] [Medline: 23171838]

LeeS, Elkasabi M, Strejal . Increasing cell phone usage among Hispanics: implicationsfor telephone surveys. Am JPublic
Health 2012 Jun;102(6):e19-e24. [doi: 10.2105/AJPH.2012.300681] [Medline: 22515863]

MojicaCM, Parra-MedinaD, Yin Z, Akopian D, Esparza LA. Assessing media access and use among L atina adol escents
to inform development of aphysical activity promotion intervention incorporating text messaging. Health Promot Pract
2014 Jul;15(4):548-555 [FREE Full text] [doi: 10.1177/1524839913514441] [Medline: 24357863]

King AC, Hekler EB, Grieco LA, Winter SJ, Sheats JL, Buman MP, et a. Harnessing different motivational framesvia
mobile phonesto promote daily physical activity and reduce sedentary behavior in aging adults. PLoS One 2013;8(4):€62613
[EREE Full text] [doi: 10.1371/journal.pone.0062613] [Medline: 23638127]

Vermeesch AL, Stommel M. Physical activity and acculturation among U.S. Latinas of childbearing age. West J Nurs Res
2014 Apr;36(4):495-511. [doi: 10.1177/0193945913507341] [Medline: 24107780]

Crespo CJ, Smit E, Carter-Pokras O, Andersen R. Acculturation and leisure-time physical inactivity in Mexican American
adults: results from NHANES [11, 1988-1994. Am J Public Health 2001 Aug;91(8):1254-1257. [Medline: 11499114

US Department of Health and Human Services. Healthy People. Healthy People 2020 Summary of Objectives URL: http:/
/www.heal thypeopl e.gov/2020/topi cs-obj ectives/topi ¢/physi cal -activity/objectives [ accessed 2015-07-09] [WebCite Cache
ID 6ZtwM JAgA]

Callins TC, Dong F, Ablah E, Parra-Medina D, Cupertino P, Rogers N, et al. Text messaging to motivate exercise among
Latino adults at risk for vascular disease: a pilot study, 2013. Prev Chronic Dis 2014;11:E192 [FREE Full text] [doi:
10.5888/pcd11.140219] [Medline: 25357260]

Knight E, Stuckey M1, Prapavessis H, Petrella RJ. Public health guidelines for physical activity: isthere an app for that?
A review of android and apple app stores. IMIR Mhealth Uhealth 2015;3(2):e43 [FREE Full text] [doi: 10.2196/mhealth.4003]
[Medline: 25998158]

Pew Research Center. The demographics of device ownership URL: http://www.pewinternet.org/2015/10/29/
the-demographics-of -device-ownership/ [accessed 2015-11-19] [WebCite Cache ID 6dA5xY gl9]

Dyrstad SM, Hansen BH, Holme IM, Anderssen SA. Comparison of self-reported versus accel erometer-measured physical
activity. Med Sci Sports Exerc 2014 Jan;46(1):99-106. [doi: 10.1249/M SS.0b013e3182a0595f] [Medline: 23793232]
Rabbi M, Pfammatter A, Zhang M, Spring B, Choudhury T. Automated personalized feedback for physical activity and
dietary behavior change with mobile phones: arandomized controlled trial on adults. IMIR Mhealth Uhealth 2015;3(2):e42
[FREE Full text] [doi: 10.2196/mhealth.4160] [Medline: 25977197]

http://mhealth.jmir.org/2016/2/e54/ JMIR Mhealth Uhealth 2016 | vol. 4 | iss. 2 | €54 | p. 10

(page number not for citation purposes)


http://www.hrsa.gov/healthit/txt4tots/environmentalscan.pdf
http://www.hrsa.gov/healthit/txt4tots/environmentalscan.pdf
http://www.webcitation.org/

                                            6ZtvnTvwj
http://www.census.gov/prod/cen2010/briefs/c2010br-04.pdf
http://www.census.gov/prod/cen2010/briefs/c2010br-04.pdf
http://www.webcitation.org/

                                            6ZtvqXTrl
http://dx.doi.org/10.1093/ije/dyv016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25747868&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15085629&dopt=Abstract
http://www.antiochne.edu/multiculturalcenter/test/test_titles10/
http://www.antiochne.edu/multiculturalcenter/test/test_titles10/
http://www.webcitation.org/

                                            6Ztvv1rfH
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=26608633
http://dx.doi.org/10.1136/bmjopen-2015-008302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26608633&dopt=Abstract
http://dx.doi.org/10.1007/s10903-012-9724-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23054541&dopt=Abstract
http://www.ijbnpa.org/content/8//115
http://dx.doi.org/10.1186/1479-5868-8-115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22018588&dopt=Abstract
https://sites.google.com/site/theipaq/
http://www.webcitation.org/

                                            6Ztw2zWvT
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18364524&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0080000
http://dx.doi.org/10.1371/journal.pone.0080000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24236168&dopt=Abstract
http://www.jmir.org/2012/6/e161/
http://dx.doi.org/10.2196/jmir.2171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23171838&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2012.300681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22515863&dopt=Abstract
http://europepmc.org/abstract/MED/24357863
http://dx.doi.org/10.1177/1524839913514441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24357863&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0062613
http://dx.doi.org/10.1371/journal.pone.0062613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23638127&dopt=Abstract
http://dx.doi.org/10.1177/0193945913507341
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24107780&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11499114&dopt=Abstract
http://www.healthypeople.gov/2020/topics-objectives/topic/physical-activity/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/physical-activity/objectives
http://www.webcitation.org/

                                            6ZtwMJ4gA
http://www.webcitation.org/

                                            6ZtwMJ4gA
http://www.cdc.gov/pcd/issues/2014/14_0219.htm
http://dx.doi.org/10.5888/pcd11.140219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25357260&dopt=Abstract
http://mhealth.jmir.org/2015/2/e43/
http://dx.doi.org/10.2196/mhealth.4003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25998158&dopt=Abstract
http://www.pewinternet.org/2015/10/29/the-demographics-of-device-ownership/
http://www.pewinternet.org/2015/10/29/the-demographics-of-device-ownership/
http://www.webcitation.org/

                                            6dA5xYgl9
http://dx.doi.org/10.1249/MSS.0b013e3182a0595f
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23793232&dopt=Abstract
http://mhealth.jmir.org/2015/2/e42/
http://dx.doi.org/10.2196/mhealth.4160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25977197&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Chrisman et al

Abbreviations

BMI: body massindex

IPAQ: International Physical Activity Questionnaire
OR: oddsratio

PA: physica activity

US: United States
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